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* NOTICE TO THE ENGINEER.  * 

This manual has been prepared for use as a guideline for minimum standards to be met in the 
collection, treatment, and disposal of sanitary sewage in the Atlantic Provinces. Every effort has 
been made to ensure that the manual is consistent with current technology and environmental 
considerations. 

THIS MANUAL DOES NOT ELIMINATE THE NECESSITY FOR DETAILED DESIGN. ENGINEERS 
WHO USE THIS MANUAL IN PREPARING REPORTS, DESIGN DRAWINGS AND SPECIFICATIONS 
MUST RECOGNIZE THAT HE/SHE RETAINS FULL RESPONSIBILITY FOR THEIR WORK. 

*NO:ILCETO THE EIVGINEER *
l,

'-\-' This manual has been prepared for use as a guideline for minimum standards to be met in the'' )' 
collection, treaulent, and disposal of sanitary sdwage ln the Atlantic Provinces. Every effort has
been made to ensure that the manual is consisteut witr curreot technology and environmeotal
considemtions.

TrilS MANUAL DOES NOT EUMITiIAIE TIIE NECESSITY POR DETAII^ED DESlcN. EXTIGINEERS
IVHO USETHIS MATiIUALINPREPARINGREPORTS, DESXGN DNAUINGSAI{D SPECIFIC,TIOI{IS
MLTSTRECOGNXZE THATI{EISI{E REIAINS Ft I.I.RESPOT.ISIBII^ITYFORTITEIRWORIL
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PURPOSE AND USE OF MANUAL 

This manual is divided into three sections. 

Section One is the Policy Section This section initially outlines all relevant and applicable 
legislation and guidelines which control the subsequent design criteria. The section then describes 
the minimum required effluent and water quality standards, and the requirements of a receiving 
water study. The policy section further describes monitoring and enforcement requirements as well 
as mandatory approval requirements and procedures. 

Section Two is the Design Section. This section is intended for use as a guide in the design and 
preparation of plans and specifications for sewage works and sewage collection and treatment 
systems; to list and suggest limiting values for items upon which an evaluation of such plans and 
specifications will be made by the reviewing authority; and to establish as far as practicable, 
uniformity of practice in Atlantic Canada with practice in other parts of Canada and the United 
States. 

A complete documentation of all pirameters related to sewerage works design is beyond the scope 
of these guidelines, but an attempt has been made to touch upon the parameters of greatest 
importance from process and reliability standpoints. 

By issuing these guidelines, it is not the intention of the regulatory agencies to stifle innovation. 
Where the designer can show that alternate approaches can produce the desired results, such 
approaches will be considered for approval. 

Wherever possible, designers are encouraged to use actual data obtained from sewage treatment 
plant flow records, operational studies, etc., rather than use arbitrary design parameters. This is 
particularly important with sewage treatment plant expansions where the designer may want to use 
hydraulic and/or organic loading rates in the upper levels of the acceptable loading ranges, or where 
the designer proposes to deviate from the recommended design parameters. 

Where the term "shall" is used, it is intended to mean a mandatory requirement insofar as any 
confirmatory action by the reviewing authority is concerned. Other terms such as "should", 
"recommended", "preferred", and "the like indicate discretionary use on the part of the reviewing 
authority and deviations are subject to individual consideration. 

Designers are advised to familiarize themselves with the requirements of all legislation (as outlined 
in the policy section) dealing with sewage treatment works, their associated equipment and labour 
safety requirements. 

Section Three is the Operations Section. This section outlines typical manpower requirements for 
various types and sizes of treatment plants, as well as operator training requirements. The section 
also describes treatment plant process control techniques and the recommended format for plant 
operation and maintenance manuals. 

Definition of terms and their use in this document is intended to be in accordance with Glossary -
Water and Sewage Control Engineering, published by APHA, ASCE, AWWA, and APCF. 

The considerable experience of other provincial agencies, authorities and commissions have been 
freely referred to in the presentation of this manual. Material from the Ministry of the Environment 
of Ontario, the Water Polhition Control Federation (WPC?), the Environmental Protection Agency 
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PURPOSE AND USE OF MANUAL 

Office of Technology Transfer, the Nova Scotia Interim Guidelines for the Collection and Treatment 
of Municipal Wastewaters (1976), the New Brunswick Guidelines for the Collection and Treatment 
of Wastewater (1987), the Great Lakes - Upper Mississippi River Board of State Sanitary Engineers 
(1990), and the Alberta Standards and Guidelines for Municipal Water Supply, Wastewater, and 
Storm Drainage Facilities (1988) have all been carefully reviewed and applicable standards have 
been adopted. 

Policies and Criteria contained in this publication will be changed from time to time to conform 
with advances and improvement in the science, art and practice of Sanitary Engineering. These 
changes shall be noted in the revision record. 
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DESIGN SECTION 

This manual is intended to present minimum required design standards and guidelines for 
all new or modified sewerage systems. In the event that a particular Municipality has 
incorporated its own design criteria, the most stringent of the two procedures shall 
govern. 

Where the designer uses standards other than those outlined in this Manual, he/she shall 
dearly indicate in all appropriate documents and plans those areas of difference. 
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POLICY SECTION 

This section presents all relative policy requirements for all new or modified sewerage 
systems. Clarification or explanation of policy issues may be obtained by contacting any 
of the regulatory authorities. In the event that certain mtmicipalities have adopted their 
own policies, the most stringent of the various policies shall govern. 

POUCYSECIION

This section presents all rdative policy reEriremeuts for all new or modifred sewerage

rystems. Clari6catioa or explanation of policy issues may be obtained by conacting any
of the regulatory autborities. In the eyeut &at cstain municipalities have adopted their
own policies, the most stringent of the various policies shall govem.
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Chapter 1 	LEGISLATION 

1.1 	GENERAL 

A summary of provincial and federal legislation that apply to sewerage works are 
presented in this section. Applicable sections from all acts that appear in bold text are 
located in Appendix A at the back of this document. Other acts are available from the 
applicable administering department. The designer, operator and owner of any sewerage 
works should become familiar with the relevant legislation, as well as any environmental 
assessment requirements. 

1.2 	PROVINCIAL LEGISLATION 

1.2.1 	New Brunswick 

The Water Quality Regulation under the Clean Environment Act is the main legislation 
administered by the New Brunswick Department of Environment which has application 
to sewerage works. The Health Act administered by the New Brunswick Department of 
Health and Community Services, has similar applicability. 

1.2_2 	Newfoundland 

The main legislation administered by the Newfoundland Department of Environment and 
Labour include the Environment Act and the Environmental Control (Water and Sewage) 
Regulations. Other legislation such as the Public Health Act and other standards such as 
the Department of Municipal & Provincial Affairs, Municipal Water, Sewer, and Roads 
Master Specifications will also be applicable to sewerage works. 

1.2.3 	Nova Scotia 

The Environmental Protection Act and the Nova Scotia Water Act are the two main 
statutes administered by the Nova Scotia Department of the Environment which have 
application to sewerage works. The Nova Scotia Health Act, administered by the Nova 
Scotia Department of Health, has similar applicability. 

Other Acts which may have some jurisdiction over a particular project include the Nova 
Scotia Towns Act, the Nova Scotia Municipal Act, the Nova Scotia Environmental 
Assessment Act, and the Nova Scotia Lands and Forest Beach Protection Act The 
proponent should investigate whether there are any applicable Municipal by-laws that may 
limit which materials may be disposed of via the sanitary sewer system. 

The Nova Scotia Departments of the Environment and Health have also adopted a 'Sewage 
Effluent Discharge Policy'. Thil policy outlines minimum effluent requirements for any 
sanitary sewerage system. 

1.2.4 	Prince Edward Island 

The Environmental Protection Act and the Water and Sewerage Act are the main statutes 
administered by The Prince Edward Island Department of Environmental Resources. The 
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Health and Gommunity Services, }r4 sftnitq.applicibility.

Nervformdland

Th3 main legislation administered by tbe Newfouodland Depardent of Environment and
Labour indude the Environnentect and the Euvirouraental comol Cw"t 

" -A s"rr;as")
Regulations. Other legislation such as the Public Heal6 Act and other standards **i",
the Deparment of Mrmicipal & Proviucial Affairs, Municipal Water, Sewer, and Roads
Master specifications will also be applicable to sewerage worla.

Nova Scotia

The Enviroumental Protection Act and the Nova scotia Water Act are the two main$anrtes sdrninistered by the Nova scotia Deparuent of.the Environment which have
application to sewerage worls. The Nova scotia Health Acg administered by the Nora
Scotia Deparment of Health, has similsl applicability.

lthel Acts which may have some jurisdiction over a particular project include the Novascotia Towns Ac! the Nona scotia Municipal aci the lvova Scotia Environmeutal
Assessment Act, and the Nona Scotia lands and iorest Beach protection AcL Theproponentshouldinvestigatewhetherthere are anyapplicableMunicipal byJaws Oatnay
limit which materials may be disposed of via theianitary r"*o qo.-.

$t Norlfcotia Departnents of the Environment and Health bave also adopted a oserrage
Discbarge Polic5f. Ttris'policy outlines minimur eftluent requirements for anysanitary sewerage qEtem.

Prince Edrrad Island

The Euviromental Protection Act and the water ad ser,nerage Ast are the main stahrtes
ad'ninistered by The Frince Edward Island Deparment of Environmental Resoqrces. The
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Island Regulatory and Appeals Commission Act creates the Island Regulatory and Appeals 
commission which also has some jurisdiction over sewerage projects. 

Other Acts which may have some jurisdiction over a particular project include the 
Charlottetown Area Municipality Act, the City of Summerside Act, the Municipalities Act, 
the Provincial Affairs and Attorney General (Miscellaneous Amendments) Act, and the 
Administration Act 

1.3 	FEDERAL LEGISLATION 

1.3.1 	THE FISHERIES ACT 

The Federal Fisheries Act, with respect to sanitary sewage collection, treatment and 
disposal, provides for the protection of fish habitat. Under Section 35 of the Act: 

"(1) 	No person shall carry on any work or undertaking that results in the 
harmful alteration, disruption or destruction of fish habitat; 

(2) No person contravenes subsection (1) by causing the alteration, 
disruption or destruction of fish habitat by any means or under any 
conditions authorized by the Minister or under regulations made by the 
Governor in Council under this Act." 

In other words, no person shall cause the alteration, disruption, or destruction of fish 
habitat unless approved by the Minister of the Department of Fisheries and Oceans (DFO). 

Under Section 36 of the Act, any person who is authorized by DFO to deposit any 
deleterious substance into any water frequented by fish shall, when directed by the 
Minister: 

"...conduct such sampling, analyses, tests, measurements 
or monitoring, install or operate such equipment or 
comply with such procedures, and report such 
information, as may be required by the Minister in order 
to determine whether the person is depositing the 
deleterious substance in the manner authorized." 

Under Section 37, the intent or strength of the Act is described as follows: 

"Where a person carries on or proposes to carry on any 
work or undertaking that results or is likely to result in 
the alteration, disruption or destruction of fish habitat, 
or in the deposit of a deleterious substance in water 
frequented by fish or in any place under any conditions 
where that deleterious substance or any other 
deleterious substance that results from the deposit of 
that deleterious substance may enter any such waters, 
the person shall, on the request of the Minister or 
without request in the manner and circumstances 
prescribed by regulations made under paragraph (3) (a), 
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*b, 

provide the Minister with such plans, specifications, 
studies, procedures, schedules, analyses, samples or 
other information relating to the work or undertaking 
and with such analyses, samples, evaluations, studies or 
other information relating to the water, place or fish 
habitat that is or is likely to be affected by the work or 
undertaking as will enable the Minister to determine 

(a) whether the work or undertaking results or is likely to result in any 
alteration, disruption or destruction of fish habitat that constitutes or 
would constitute an offence under subsection 40(1) and what measures, 
if any, would prevent that result or mitigate the effects thereof; or 

(b) whether there is or is likely to be a deposit of a deleterious substance by 
reason of the work or undertaking that constitutes or would constitute an 
offence under subsection 40(2) and what measures, if any, would prevent 
that deposit or mitigate the effects thereof. 

If, after reviewing any material or information provided under subsection 
(1) and affording the persons who provided it a reasonable opportunity 
to make representations, the Minister or a person designated by the 
Minister is of the opinion that an offence under subsection 40(1) or (2) 
is being or is likely to be committed, the Minister or a person designated 
by the Minister may, by order, subject to regulations made pursuant to 
paragraph (3) (b), or, if there are no such regulations in force, with the 
approval of the Governor in Council, 

(a) require such modifications or additions to the work or 
undertaking or such modifications to any plans, specifications, 
procedures or schedules relating thereto as the Minister or a 
person designated by the Minister considers necessary in the 
circumstances, or 

(b) restrict the operation of the work or undertaking, 

and, with the approval of the Governor in Council in any case, direct the 
dosing of the work or undertaking for such period as the Minister or a 
person designated by the Minister considers necessary in the 
circumstances." 

1.3.2 	THE NAVIGABLE WATERS PROTECTION ACT (NWPA) 

The Navigable Waters Protection Act, R.S.C. 1985, Chapter N-22, is a Federal Statute 
designed to protect the public right to navigation by prohibiting i the building or placement 
of any work in navigable waters without the approval of the Minister of Transport. The 
Act is administered by the Canadian Coast Guard of the Department of Transport. 

Sewer pipes or outlets and outfall structures lying within navigable waters are subject to 
the NWPA. 
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"Navigable Waters" includes any body of water capable, in its natural state, of being 
navigated by floating vessels of any description for the purpose of transportation, 
recreation or commerce; it also includes a canal and any other body of water created or 
altered for public use, as a result of the construction of any work, as well as any waterway 
where the public right of navigation exists by dedication of the waterway for public 
purposes, or by the public having acquired the right to navigate through long use. The 
authority to determine navigability of waterways rests with the Federal Minister of 
Transport 

Under the Act: 
"(1) 	No work shall be built or placed in, on, over, through or across any 

navigable water unless 

(a) the work and the site and plans thereof have been approved by 
the Minister, or such terms and conditions as the Minister deems 
fit, prior to commencement of construction; 

(b) the construction of the work is commenced within six months 
and completed within three years after the approval referred to 
in paragraph (a) or within such further period as the Minister 
may fix; and 

(c) the work is built, placed and maintained in accordance with the 
plans, the regulations and the terms and conditions set out in the 
approval referred to in paragraph (a). 

(2) 	Except in the case of a. bridge, boom, dam or causeway, this section does 
not apply to any work that, in the opinion of the Minister, does not 
interfere substantially with navigation. R.S., c. N-19, s.S." 

An approval granted for the construction of a work, and the site and plans thereof, is only 
an authorization to interfere with the public right of navigation to the extent of the work 
for which site and plans have been approved. It is not a general approval of construction 
nor an authorization in respect of any law, regulation or bylaw, Federal, Provincial or 
Municipal which may require some other form of authorization (e.g. land use, noise, weed 
or pollution control, zoning or like manners). 

An approval granted under the Navigable Waters protection Act remains applicable to the 
work notwithstanding the transfer of title to the work. Alterations to the originally 
approved work will also require approval. 

1.3.3 	FEDERAL ENVIRONMENTAL ASSESSMENT AND REVIEW PROCESS (EARP) 

The Environmental Assessment and Review Process (EARP) Guidelines Order has been in 
effect since 1984 and applies to all Federal departments, boards and agencies and, in some 
circumstances, regulatory bodies and Schedule DFAA corporations. The process is a 
planning tool for predicting the potential environmental consequences of proposals that 
require a Federal Government decision. EARP is intended to ensure that the Government 
understands the environmental consequences of its decisions before those decisions are 
taken. EARP does not demand an exhaustive study when none is warranted. EARP is a 
procedural regulation. It requires certain steps to be taken at key points, when those steps 
are required. EARP is not an environmental protection regulation. It does not require a 
particular degree of environmental protection; it requires understanding of the 
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particular degree of environmeutal protection; it requires understanding of the
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environmental consequences of proposals. The definition of "proposal" to which EARP 
applies "includes any initiative, undertaking or activity for which the Government of 
Canada has a decision-making responsibility." A Federal department with the authority 
to make a decision about a proposal is called the "initiating department." The private 
sector organization or the department that intends to undertake the proposal is called the 
"proponent." 

Recent Federal Court of Appeal rulings have elevated the EARP guidelines order to new 
heights. Rather than constituting guidelines for use by departments in the exercise of the 
powers and duties, it imposes duties independently of any particular statutory scheme. 
EARP guidelines must be complied with. As part of this process, public review of a 
proposal may be required. It is also no longer enough simply for an initiating department 
to determine that mitigation is feasible; they must also outline specific measures that can 
be taken to lessen environmental impacts. 

1.4 	LAND ACQUISITION 

Approval, under any of the above Acts, does not vest in the recipient any title, easement, 
restriction or other property rights in respect of the land on which the work is to be 
placed or in respect of any property adjacent to or in the vicinity of the work. In view of 
the foregoing, it is suggested that application be made for permits of occupation where 
these are applicable. Where Federal or Provincial lands are involved, arrangements should 
be made with the department or agency charged with the administration of such land 
before construction is commenced. 

1.5 	SEWER-USE BY-LAWS 

The discharge of industrial wastes to a public sewer system can result in a wide variety 
of problems. Industrial waste dischargers are the major sources of toxic organic chemicals 
and metals in wastewater. These materials may be sufficiently high to upset the treatment 
process; high concentrations may discharge through the treatment process and negatively 
affect the receiving water or, if removed in the treatment process, they will affect the 
sludge quality. Since many industrial wastes have the potential to cause these adverse 
effects, certain control measures are necessary. The normal method of exerting control 
of industrial discharges is through sewer-use by-laws administered by the individual 
municipalities. These by-laws typically set out the maximum permissible concentrations 
of various waste constituents, and otherwise define the acceptable characteristics of wastes 
which can be discharged to municipal sewer systems. Sewer-use by-laws may also be used 
as a means of controlling infiltration/inflow and illicit connections into a sanitary 
sewerage system. 

A municipality must adopt an approved sewer-use by-law to be eligible for a permit to 
operate a sewage treatment plant. 
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Chapter 2 	MINIMUM EFFLUENT STANDARDS 

2.1 	WATER QUALiTY OBJECITVES AND WATER USE GUIDELINES 

The typical level of treatment required for any new treatment plant in the Atlantic 
Provinces is secondary treatment with disinfection. However, each new plant will be 
evaluated on a case by case basis. In the province of Nova Scotia effluent requirement are 
outlined in the Sewage Treatment Plant Effluent Discharge Policy which is located in an 
appendix at the back of this manual. Required levels of treatment may be determined to 
be higher or lower than secondary treatment based on waste assimilation studies. The 
procedure for carrying out these studies is described in the following section. 

2.2 	WASTE ASSIMILATION STUDY PROCEDURES 

a) 	Level of Effort 

As part of the pre-design evaluation (described in Policy Section 4.2), the engineer shall 
determine from the applicable regulatory agencies the level of effort required for the 
particular waste assimilation study. The regulatory agencies will require one of three 
possible levels of effort as outlined in Figure 2.1. 

The regulatory agencies may conclude that the effects of the proposed project on the 
receiving water will be minimal. In this case, the regulatory agencies will set effluent 
limitations based upon a simple model (possibly basic dilution calculations). In this case, 
only a minimal level of effort is required for the receiving water study (RWS). The 
regulatory agencies will determine which parameters will require measurement. 

When the regulatory agencies are unsure of the possible effects of a project on the 
receiving water, they may require that an intermediate RWS and model simulation be 
conducted as a preliminary assessment tool. If the results of this study indicate that the 
proposed project would have only a minor effect on the receiving water, the regulatory 
agencies may, at that point, set effluent limitations. The regulatory agencies shall set the 
data requirements for the intermediate RWS's. 

The third level of effort that may be required is a detailed RWS and complex modelling 
application. The results of this procedure will determine required effluent limitations. 
This approach will be required when the regulatory agencies believe that a proposed 
project may have a significant impact on the receiving water quality. The regulatory 
agencies will determine RWS data requirements. 

b. 	Water Sampling Procedures 

Instruments for electronic in situ determination of water quality parameters should be 
calibrated at least before and after each sampling trip. For example, samples should be 
collected for salinity to verify field measurements and samples fixed in the field for 
dissolved oxygen to verify dissolved oxygen probes. 
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application. The results of this procedure will determine required effluent limitations.
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All field collection equipment should be listed and prepared before each sampling trip, 
insuring that all collection containers are clean and proper log forms and labelling 
equipment are available. Different containers should be available for metals, nutrients, 
organics, dissolved oxygen, etc. due to their cleaning and preservation requirements. 

An established sequence of collection-should be developed and maintained throughout the 
monitoring effort, insuring that new personnel are trained in the proper methods and 
sequence of data collection. All samples should be logged and sample log sheets should 
include station location, time, depth, results of in situ sampling, and container numbers 
for each type of sample. Datum should always be clearly specified (e.g. time of day 
standard, datum for water surface elevations). 

All samples should be preserved on board, where the preservation technique will vary with 
the type of analysis required, but may involve icing, acidification, organic extraction, etc. 
The preservation techniques should be documented prior to implementation to the 
monitoring study. For some samples that do not preserve well it may be necessary to 
either conduct analyses on board or quickly transfer them to nearby on-shore facilities. 

Additional samples should be collected to determine sampling variability and individual 
samples may be split prior to analysis to determine analytical variability. The number of 
replicate samples should be established as part of the planning for the monitoring effort. 
Field samples may also be spiked with a known amount of a standard prior to analysis. 
The identity of the spiked, split and duplicate samples should be kept on separate logs and 
the analyst should not be aware of their identity. 

The samples should be transferred from the field to the laboratory in a timely manner. 
The field logs should be recorded and a laboratory log kept of the samples and their 
arrival. Custody sheets may be kept to further document the transferral of samples. 

2.3 	WASTE ASSIMILATION CAPACITY 

2.3.1 	General 

In essence, a waterbodys dilution/assimilative capacity for wastes depends on waste 
characteristics and a host of physical, chemical and biological factors, such as the flow or 
volume of the waterbody and the waste discharges, dispersion of effluent, depth and width 
of the waterbody, type of substrate, algal growths, benthic deposits or organic sludges, etc. 

A waste assimilation study is the mechanism to be used in estimating a waterbodys 
assimilative capacity and establishing effluent requirements to meet the CCREM 
guidelines. Either simple dilution formulae or more sophisticated mathematical models 
can be used as assessment techniques, depending on the circumstances. For example, 
with a dilution ratio greater than 20 to 1, simple dilution formulae may be adequate for 
estimating effluent requirements for discharges with a high degree of treatment (e.g. 
secondary treatment) and which do not contain hazardous substances. With a dilution 
ratio less than 20 to 1, more complex assessment techniques may be required to estimate 
assimilative capacity. Further, under complex situations (e.g. multiple uses of water, flood 
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WASTE ASSXMIIATION CAPACXTT
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control requirements, etc.) sophisticated mathematical models may be used to estimate 
assimilative capacity and effluent requirements. 

In areas with existing water quality better than the CCREM Guidelines, it is a good 
general principle not to allocate the entire assimilative capacity of a receiving waterbody. 
The need for maintenance of a reserve capacity should be established on a case-by-case 
basis. 

In addition to meeting the CCREM Guidelines a thorough receiving water assessment may 
be required before the discharge of effluent containing toxic substances will be permitted. 
Such an assessment should include studies of the potential accumulation and 
concentration of the substances in the environment (such as bed sediments and aquatic 
flora and fauna), synergistic effects with other substances and physical factors (such as 
temperature changes or radiant energy) that may affect the environmental impact of 
contaminants. 

2.32 	Dilution Ratio 

Dilution ratio is a simple measure of a receiving water's assimilative capacity. Dilution 
ratios should be based upon the 7 consecutive day average low streamflow occurring once 
in 20 years (7Q20), and the peak hourly effluent discharge rate (both expressed in the 
same units). 

2.3.3 	Mixing Zone 

2.3.3.1 	General 

It may not be practical to treat all effluents so they meet the Water Quality Objective 
concentrations. Therefore, some volume of water must be provided for dilution or 
modification of the waste effluent before the Objectives can be met. 

A mixing zone is a region of a waterbody in which an effluent discharge of quality 
(chemical/physical/biological) characteristics different from those of the receiving water 
is in transit and is progressively assimilated from the immediate outfall area to the outer 
limits of the region. At the boundaries or outer limits of the mixing zone, water quality 
objectives established by the regulatory authorities to protect beneficial water uses should 
be achieved. Within the mixing zone, where the objectives are not met, there will be 
some damage or loss to the aquatic environment. Nevertheless, at no point should 
conditions be immediately lethal so that swimming organisms cannot evade the area. 

2.3.3.2 	Mixing Zone Requirements 

Terms and conditions related to the mixing zones may be outlined in the "Permit to 
Operate," based on the minimum requirements outlined below. Inherent in these 
conditions, a mixing zone may not be used as an alternative to adequate treatment 

1 	The mixing zone should be as small as practicable, and shall not be of such size 
or shape to cause or contribute to the impairment of existing or likely water uses. 
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Mixing zone size shall be established on a case-by-case basis, but in no case shall 
it exceed the following: 

a) in streams and rivers the mixing zone shall be apportioned no more than 25% of 
the cross-sectional area or volume of flow, nor more than one-third of the river 
width at any transect in the receiving water during all flow regimes which equal 
or exceed the 7Q20 flow for the area; 

b) in lakes and other surface impoundments the mixing zone volume shall not 
exceed 10% of that part of the receiving water available for mixing, and surface 
water quality objectives must be achieved at all points beyond a 100m (300 ft) 
radius from the effluent outfall. 

2 	The mixing zone shall be: 

a) 	Free from substances in concentrations or combinations which may be harmful 
to human, animal or aquatic life; 

b) 	free from substances that will settle to form putrescent or otherwise objectionable 
sludge deposits, or that will adversely affect aquatic life or waterfowl; 

c) 	free from debris, oil, grease, scum or other materials in amounts sufficient to be 
noticeable in the receiving water; 

d) 	free from colour, turbidity or odour-producing materials that would: 

1) 	adversely affect aquatic life or waterfowl; 
ii) significantly alter the natural colour of the receiving water; 
iii) directly or through interaction among themselves or with chemicals used 

in water treatment, result in undesirable taste or odour in treated water, 
and; 

e) 	free from nutrients in concentrations that create nuisance growths of aquatic 
weeds or algae or that results in an unacceptable degree of eutrophication of the 
receiving water; 

3. The presence of a mixing zone should in no way pose a threat to the species 
survival of any organism in the receiving water outside the mixing zone. 

4. No conditions within the mixing zone should be permitted which: 

a) are rapidly lethal to important aquatic life (resulting in conditions which result 
in sudden fish kills and mortality of organisms passing through the mixing zones) 
; or 

b) cause irreversible responses which could result in detrimental post-exposure 
effects; or 
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c) result in bioconcentration of toxic materials which are harmful to the organism 
or its consumer, or 

d) attract organisms to the mixing zones, resulting in a prolonged and lethal 
exposure period. 

5. The mixing zone should be designed to allow an adequate zone of passage for the 
movement or drift of all stages of aquatic life; specific portions of a cross-section 
of flow or volume may be arbitrarily allocated for this purpose; 

6. Mixing zones should not interfere with the migratory routes, natural movements, 
survival, reproduction, growth, or increase the vulnerability to predation, of any 
representative aquatic species, or endangered species; 

7. Mixing zones should not interfere with fish spawning and nursery areas; 

8. Rapid changes in the water quality which could kill organisms by shock effects 
must not be present. Such conditions could have the effect of creating a higher 
toxicity value; 

9. Municipal and other water supply intakes and recreational areas, as a general 
rule, should not lie within a mixing zone. However, knowledge of the effluent 
characteristics and the type of discharge associated with the mixing zone could 
allow such a mixture of uses; 

10. Mixing zones may overlap unless the combined effects exceed the conditions 
specified in these mixing zone guidelines; 

11. Limitations on mixing zones should be established by the regulatory authorities 
on a case-by-case basis, where "case" refers to both local considerations and the 
waterbody as a whole or segments of the waterbody; 

12. Existing biological, chemical, physical and hydrological conditions should be 
known when considering the location of a new mixing zone or limitations on an 
existing one; 

13. The design and location of the outfall should be considered on a case-by-case 
basis to reduce the impact of the mixing zone on the receiving waters; 

14. Total loadings into all the mixing zones within a river, lake or segment thereof, 
must not exceed the acceptable loadings from all point-source discharges required 
to maintain satisfactory water quality; 

15. Mixing zones should not result in contamination of natural sediments so as to 
cause or contribute to exceedences of the water quality objectives outside the 
mixing zone. 
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2.3.4 	Waste Assimilation Study Field Procedures For Streams and Rivers 

2.3.4.1 	General Strategies 

2.3.4.1.1 	Defining Problem and Objectives 

Before any field work is carried out on a stream, the problem(s) should first be defined, 
and the objective(s) of the study laid out. 

2.3.4.1.2 	Preliminary Office Planning 

Maps and aerial photographs of the survey area should be obtained, as well as any 
previous reports on the waterbody and municipal and/or industrial discharges. All 
discharges to the waterbody should be pinpointed on the map. The drainage area of the 
stream or river should also be calculated. 

All existing data on water quality monitoring, streamflow, water takings and consumption, 
water uses, and volumes and characteristics of waste discharges should be obtained. 

2.3.4.1.3 	Preliminary Field Studies 

The entire reach of stream to be studied should be inspected. Waste discharges, 
dispersion patterns of effluent and tributaries, physical characteristics of the stream 
(depth, width, water velocity, type of substrate), water uses, algal growths, the presence 
of benthic deposits or organic sludges and any other pertinent characteristics should be 
noted. 

Preliminary chemical data (BOD5, nutrients, day and night-time DO) should be obtained 
to determine the length of stream to be studied, expected concentrations of chemical 
parameters, and whether night-time sampling is necessary. This data should be collected 
far enough in advance of the proposed intensive survey data to allow for the lab analyses 
to be completed and evaluated. 

Based on the preliminary information, sampling stations can be selected. Times of travel 
(TOT) should be determined between sampling stations, also noting times of waste inputs 
and tributary confluences. Observations should be made at three or more different stream 
flow stages over a suitable range from low flow to average summer flows and data plotted 
on log-log graph paper (Times of Travel vs. Streamflow) which will permit interpolation 
or limited extrapolation for the streamflow conditions. to be modelled. 

Mixing studies should be carried out on waste discharges and tributary inflows to 
determine if lateral and/or vertical multi-point sampling is necessary at any downstream 
stations where complete mixing of the inflows with the stream water has not occurred. 

Stream cross-sections should be obtained at about 300 m (1,000 ft). intervals and at those 
points where the physical character of the stream changes significantly. 

At each sampling location, a staff gauge or other stage measuring device (e.g. bench 
mark) should be installed. Each time the station is visited the gauge height and date 
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should be recorded to develop a gauge height vs. flow curve to provide stage height at any 
flow. Flow may be obtained by streamflow gauging and/or may be extrapolated by 
drainage area ratios. 

The low flow to be used in the loading designs must be determined or obtained from a 
hydrologist. The recommended design streamflow for continuous discharge to a stream 
is the seven consecutive day average low streamflow occurring once in 20 years (7Q20). 
Physical data affected by streamflow, such as depth, TOT, mixing, etc., must be 
extrapolated to this flow. It is therefore important to conduct assimilation studies under 
flow conditions as close as possible to low flow so extrapolation of data to design 
conditions (low flow) will be minimal. 

Where benthic deposits are believed to exert an appreciable demand on the oxygen 
resources of the stream, benthic respiration studies should be carried out. 

2.3.4.1.4 	Pre-Intensive Survey Planning 

Based on the preliminary data and the objectives of the study, the type of survey to be 
conducted will be determined. If 24 hour dissolved oxygen concentrations fluctuate 
greatly or if wastewater loadings or streamflows fluctuate greatly, then "round-the-clock" 
sampling will be necessary. However, if streamflows and waste loadings are stable and 
dissolved oxygen concentrations do not fluctuate greatly (i.e. more than 2 mg/1) from day 
to night then a simple water quality study with limited sampling may be sufficient 
(enough samples should be taken, however, to provide statistically valid data). Generally 
a minimum of 12 samples per station will provide statistically valid data. 

Once the type and scope of the study has been determined, the number of samples that 
will be submitted to the laboratories can be determined. Parameters that may be 
measured during an assimilation study are: 

pH 
turbidity 
dissolved oxygen (DO) and temperature 
total and fecal coliforms 
BODE  
total phosphorous 
soluble reactive phosphorus 
filtered ammonium nitrogen 
total kjeldahl nitrogen 
nitrate and nitrite nitrogen 
BOD20  
plus any other waste component that may affect water quality and use such as 
heavy metals or volatile suspended solids 

A tentative survey date, when streamflow conditions are low and water temperatures high 
(mid-July to early September), should now be selected. This date should be verified with 
all participating personnel and the laboratories. At this time the laboratories will need 
to know the number of samples expected and parameters requested. Water Pollution 
Control Plant (WPCP) operators and/or industrial contacts must be informed of the 
expected date of the survey and access to their plants should be arranged for sampling 
personnel. 
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to know the number of samples expected and parameters reqtrested. Water Pollution
Coutrol Plant (WPGP) operators anVor industrial contacg must be informed of the
expected date of the surey and access to treir plants should be arranged for s"mpling
persorurel.
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A few days before the survey, the local police departments, the local conservation 
authority and municipal offices should be informed of survey plans. If dye is to be used 
in the river during the study, these same agencies should be informed. Regional and 
district regulatory agency staff and Federal DFO/EPS officers must also be informed of the 
survey. 

2.3.4.1.5 	The Field Survey 

The culmination of the preliminary field work and the office planning is a well-executed 
field survey. This survey generally extends for 30 to 60 hours with samples collected at 
selected time intervals (generally 3 to 6 hours apart depending on manpower, equipment 
and time constraints). The duration of the survey depends upon various factors such as: 

a) manpower constraints 
b) laboratory capabilities 
c) if Photosynthesis and Respiration modelling will be attempted 
d) time constraints 
e) length of time for sampling run. 

Enough samples must be collected to provide statistical validity to the data (generally 10 
to 12 samples at each station). If discrete sampling (grab samples taken at a specific 
location and specific time) cannot be carried out, composite samples may be collected 
with the approval of the regulatory agency. 

If sampling runs can be conducted every 3 hours, then 12 samples can be collected during 
a 36 hour period providing statistically valid data and adequate DO data for modelling. 
The study could be conducted from 9:00 pm. one day to 9:00 a.m. two days hence, to 
obtain the proper DO curve. If time constraints dictate sampling every 4 hours, then a 48-
hour study should be conducted. Timing of the beginning of a 48 hour survey is not too 
critical as only one complete 30-hour DO cycle can be obtained. However, if data is 
collected at intervals greater than 4 hours it is difficult to obtain a good diurnal-nocturnal 
DO graph. A 60 hour study with 4 hour sampling intervals will provide 15 samples and 
if started at 9:00 p.m. and finished at 9:00 a.m. 60 hours later, will provide two complete 
diurnal-nocturnal cycles for modelling needs. In any event a survey should not be started 
or ended at a critical low point on the DO graph (i.e. early morning - 4:00 am to 8:00 

Situations may arise which may force cancellation or modification of a study. Among 
them are: 

• overcast weather - if a survey had been planned to obtain data during hot, dry 
weather, then overcast weather will change the DO curve if diurnal-nocturnal 
effects of algae are of significance. 

• strearnfiow changes (including rain) - concentrations of parameters change 
greatly during a rainfall, especially during the first 1/2 hour of the rain. 

• abnormal changes in waste loading - waste loadings are averaged over the survey 
period; large changes in loads result in changes of concentrations of parameters 
in the stream during the survey. 
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nro days hence, to

gbtain the proper DO currre. If time constraints dicute sampling every4 hours, tlm a 4&
hour snrdy should be condrrcted. Tining of the beginningof a 48 hour sun ey is not too
crilcal as only one complete 30-hour DO cycle can be oUtainea. However, if data is
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These three situations result in changes in the "steady-state conditions which are 
desirable for ease of modelling. 

Cancellation of surveys because of these conditions may be minimized by: 

a) checking with the weather bureau prior to conducting the study; 

b) arranging with the proper authorities if streamflow is controlled by dams to 
ensure steady streamflows for the period of the survey; 

c) arranging with the WPCP or Industrial Plant operator to attempt to ensure that 
atypical loading conditions do not prevail during the study, due to construction, 
plant or equipment breakdown etc. 

Duties and manpower generally required to carry out an assimilation study are 
approximately as follows: 

• day sampling - one person and vehicle per route 
• night sampling - two people and 1 vehicle per route 
• time of travel - one person and 1 vehicle 
• co-ordinator - one person and 1 vehicle 
• sample transport - one person and 1 vehicle 
• flows by velocity measurement (if necessary) - two people and 1 vehicle. 

Some pointers for carrying out an intensive survey are: 

• DO meters should be calibrated to a Winkler titration before each run to ensure 
accuracy of data. Meters should be calibrated to DO levels in the same range as 
those expected to be measured. 

• Recording DO/temperature meters and/or automatic samplers should be installed 
prior to the start of the survey. 

• Care should be taken when installing recording DO meters in the streams to 
ensure that water is moving past the probe with a velocity of at least 1 cm per 
second (0.4 in/sec) to prevent oxygen depletion at the membrane. 

• DO recorders should be calibrated and automatic samplers checked at least once 
per day. Samples should be removed from the sampler at least once per day as 
levels of non-conservative parameters may change with time and temperature. 

• Samples at each location should be collected at least 12 times during the survey 
(tributaries may not need to be sampled as often). This number of samples 
should provide statistical reliability to the data. 

• DO readings should be taken no more than 4 hours apart to provide a smooth 
representative DO graph. 
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These three situations result in changes in the osteady-state' conditions which are

desirable for ease of modelling.
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o Care should be takeu when installing recording DO meters in the streams to
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second (0.4 i/sec) to prevent orygen depletion at the membrane.

. DO recorders should be calibrated and automatic samplers checked at least once
per day. Sanples should be removed from the sampler at least once per day as
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. Samples at each location should be collected at least 12 times during tbe sunrey
(tributaries may not need to be sampled as often). Tbis number of samples
should provide statisticd reliability to the data.

. DO readings should be takm no more than 4 hours apart to provide a smooth
representative DO grapb-
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• Data should be recorded on field data cards (e.g. Figure 2.1 a) and b) and any 
observation out of the ordinary should be noted on the cards (e.g. turbid 
discharge, rainfall, etc.). 

• Laboratory submission sheets should be completed at the end of each sampling 
run to avoid confusion and a back-log of samples with no lab sheets. 

• Time of travel data can be collected during the survey. If graphs of TOT vs. flow 
have been previously drawn up and encompass the flow regime at the time of the 
study and if manpower is limited, this function may be eliminated. 

• The survey co-ordinator should be available for consultation any time of the day 
or night during the intensive survey. Portable radios may prove valuable in 
maintaining communication with crews. 

• Data should be reviewed as it is collected and changes made to plans if the data 
warrants such changes (e.g. re-locating stations, changing sampling frequency 
etc.). 

2.3.4.2 	Survey Procedures 

2.3.4.2.1 	Station Selection 

Many factors are involved in deciding the location of stations for water quality sampling. 
These include: objectives of the survey, accessibility to the streams, time of travel from 
waste source, mixing of wastes with the stream, physical characteristics of the stream (e.g. 
is the location on a sharp bend in the river, upstream or downstream of a dam, in the 
middle of a large impoundment etc.), length of survey reach, and personnel and 
equipment availability. 

An ideal sampling station is one which would yield the same concentration of parameter 
no matter where in the cross-section the sample is taken. However, immediately 
downstream of waste inputs, complete lateral mixing of wastes and stream water rarely 
exists, so samples should be collected at various locations across the stream. Sometimes 
vertical mixing does not occur necessitating vertical sampling. Ideally, samples should be 
collected at various locations and the concentration at each location multiplied by the 
fraction of flow at each location to give the total loading. Dye dispersion studies can be 
very helpful in establishing sampling points in a cross-section of stream. 

It is good practice to sample at quarter points in the cross-section. Samples should be 
collected from exactly the same location at each station. Multi-point sampling locations 
should be marked with paint (if on a bridge) or with poles driven into the steam bed (if 
shallow enough) or with anchored floats in the stream. 

Time of travel between stations should be approximately 2 hours (less for small streams, 
more for larger). 
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. Data shottld be recorded on field data cards (e.g. Figure 2.1 a) and b) and any
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Stadon Selnion

Many factors are iavolved in decidiug the location of stations for water quatity sanpling.
These indudq objectives of the survey, accessibility to dre steams, time of travel from

source, mi-iqg sf wasles with the stream, phpical charaeteristics of the stre'rn (e.t
is the location on a sharp bend in the river, upsream or downstrerm of a daq, in the
middle of a large irnFormdmmt etc.), length of surey reach, and personnel and
equipment anailability.

An ideal srunpling station is one which would yield the same concen8ation of parameter
no matter where in the cross-section the sample is taken However, i"rmediately
downstreanr of waste inputs, complete lateral "ixint of wastes and stream water rarely
odsts, so samples should be collected at narious locations across the streeyn. Sometimes
vertical uixing does not occur necessitating vertical sampling. Ideally, sarnlles should be
collected at various locations and the coucentration at each location multiplied by the
fraction of flow at each location to give the total loading. Dye dispenion snrdies can be
very helpfirl in stablishing sampling points in a coss-section of strean.

It is good practice to sample at quarter poins in the cross-section- Samples should be
collected from exactly the same location at each statiorl Multi-point sampting locations
should be marked with paint (if on a bridge) or with poles driven into thi stean bed (if
shallow enough) or with anchored floats in the stream.

Time of travel benryeen stations should be approximately 2 hours Qess for small stearrs,
more for larger).
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Sampling from the edge of a stream should be avoided. However, if a sample must be 
collected from the river bank, select a location on the outside of a bend where the current 
flows along the bank. 

Stations should be spaced far enough apart that changes in water quality are measurable, 
but not too far apart that too great a change in water quality has occurred since the 
previous station. 

All waste sources and tributaries should be sampled where they enter the stream and their 
volumes should be known. Samples of final effluent shall also be taken prior to 
chlorination. The mainstream should also be sampled immediately upstream of the waste 
source or tributary to properly assess the effects of that load on water quality. If direct 
sampling of the waste source or tributary is impossible, then the river should be sampled 
and gauged directly above the source and at an appropriate distance downstream 
(immediately downstream for gauging and after complete mixing for sampling). The 
differences between the downstream and upstream loadings can then be attributed to the 
input. 

Control samples (upstream from waste sources) should be obtained for comparative 
purposes. 

	

2.3.4.2.2 	Stream Cross-Sections 

Cross-sections of the stream bed should be obtained wherever there is a significant change 
in the physical characteristics of the stream channel. These are used for calculating the 
reaeration coefficient (Ka) for each different section of the stream. 

Cross-sections may be obtained using a graduated pole, a weighted rope or depth sounder. 
Stream widths must also be measured (using a tape, graduated rope or stadia and transit). 
The distances between cross-sections must also be obtained (from a map, by stadia or with 
a graduated rope). 

If stream profiles must be known for flows greater than those under which the cross-
sections were obtained, then the profiles should be continued up the stream bed to the 
height required. 

	

2.3.4.2.3 	Flows 

Flow information must be known when carrying out time of travel and dispersion studies, 
cross-sectioning and intensive sampling. For modelling purposes it is necessary to know 
the stream flow, tributary flows and the volumes of all waste inputs. 

Streamflows may be obtained from the DOE regional hydrologist for rivers that are gauged 
by the Water Survey of Canada or the DOE (either by continuously recording or staff 
gauges.) If flow data are not available from this agency, it will be necessary to gauge the 
stream. Flow data for the stream and major tributaries should be obtained at least once 
per day during the survey. WPCP and industrial wastewater flows can normally be 
obtained from the plant operators (usually in the form of continuous flow chart). 
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Otherwise, temporary weirs, upstream-downstream flow gauging or some other method 
of measuring the wastewater flows must be implemented. 

	

2.3.4.2.4 	Time of Travel Studies 

Time of travel (TOT) data are a vital part of a water quality study (e.g. Kd  rates are 
calculated from BOD vs TOT graph, K5  rates from TKN vs TOT graph). Time of travel is 
an important consideration when selecting sampling station locations. 

Time of travel data will not change unless some physical change is made to, or occurs 
naturally in the stream (e.g. straightening oxbows, installing dams etc.) Varying densities 
of aquatic weed growths can change TOT values under similar flow conditions. 

Extrapolation of TOT data to low flows may result in erroneous values if data has not 
been collected over a reasonably large flow range that includes low streamflows. 

Time of travel may be determined for river reaches by any one of three methods: 

a) floats; 
b) volume-displacement method; 
c) tracers. 

	

2.3.4.2.5 	Reaeration Coefficient Measurement 

Occasionally, the .expense and effort required to measure stream reaeration coefficients 
directly in the field may be justified. A technique which has been used with a fair degree 
of success is the modified tracer-ethylene gas technique developed by Rathbun, Schultz 
and Stephens.' 

Rathbun, RE, Schultz and Stephens; 1975; 'Preliminary Fxperiments with Modified 
Tracer Tedudque for Measuring Stream Reaeration Coeffida' tie; U,S. Department 
of Interior Geological Survey Open File Report No. 75-256; Bay St., Louis, Miss, 
U.S.A. 

	

2.3.4.2.6 	Sample Transportation 

Samples for chemical and bacteriological analyses should be transported to the 
laboratories within 24 hours following sampling; all samples should be refrigerated and 
shipped in a cooler if possible. Samples for BOD5  analysis should be kept cool. 

	

2.3.4.2.7 	Field Notes 

To aid in recording field data in intensive surveys, a separate card should be made up for 
each station and kept in a note book. Each card should clearly indicate the station 
number, its location and any special sampling instructions (Figure 2.1a). The run 
number, time of day, DO and temperature and any notable remarks should be entered as 
the data are collected (Figure 2.1b). 
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2.3.4.2.8 	Sample Numbering 

It is very important to clearly label samples to identify the exact time and place the sample 
was taken. 

WPCP and industrial effluents should be clearly labelled as such so the laboratory will 
recognize these samples and be able to give them special attention. 

If there is more than one sampling point at a location, number the points A, B, C, etc. (or 
L, C, R) from left to right side of the stream facing upstream. 

2.3.4.3 	Water sampling procedures 

2.3.4.3.1 	Chemical 

a) Manual 

Samples should be collected, if possible, directly in the bottle submerged in the river. If 
sampling by immersing the bottle is not possible then the sample should be collected with 
a stainless steel, plastic or brass sampling apparatus and transferred to the bottle taking 
care not to contaminate the sample with the hands or with water from previous sampling. 

When sampling by hand (i.e. wading into the stream) the sampler should face upstream 
and grasp the bottle so the water coming into contact with the hands does not enter the 
bottle, thereby contaminating the sample. The bottle should be immersed below the water 
surface (except phenol samples which are skimmed from the surface, and samples for 
ammonium nitrogen analysis, which should not be bubbled) and the water should be 
allowed to overflow the bottle to ensure a representative sample. 

b) Automatic 

Samples may be obtained using an automatic sampler where manpower is limited or 
access is poor. Automatic samplers should never be used to collect samples for 
bacteriological or DO analyses. The sampling hose should be placed in the main current 
on a stake or rod to obtain a representative sample and to allow the current to 
continuously cleanse the intake so the build-up of algae will be reduced on the intake. 
Samples should be removed daily. 

2.3.4.3.2 	Dissolved Oxygen (DO) 

When taking a water sample for DO analysis, care should be taken to ensure that there 
is no bubbling of water into the bucket. After the bucket is filled with water let it settle 
underwater for a few seconds to allow the river water to be exchanged, thereby ensuring 
that a representative sample is obtained. If possible, obtain the sample for DO analysis 
directly from the stream using the bottle in a DO field kit. 

When measuring DO with a meter, insert the probe directly into the river or sample 
bucket and gently agitate the probe (at a velocity of about 1 cm/sec) to prevent oxygen 
depletion around the membrane. When the readings have stabilized, record the DO and 
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23.43

2.3.4.3.1

2.3.4.3.2

Sample Numbring

It is veryimportantto dearlylabel samples to identiffthe exacttime andplace the sample
was taken.

WPCP and industrial effiumts should be dearly labelled as such so the laboratory will
recogaize these samples and be able to give tlrem special attention.

If there is more than one sampling point at a location, number tie points .t B, q etc. (or
t, C, R) from left to right side of the strean facing upstee"n.

Watt srrtf,ingprure&ra

Chmical

a) Manual

Samples should be collected, if possible, directly in the bottle submerged in the river. If
sampling by irnrnstsing the botde is not possible then the sample should be collected with
a stainless steel, plastic or brass sampling apparanrs and transferred to the bottle taking
care uot to contaminate the sample with the hands orwith water from previous sampling.

When 5a"'pling by hand (i.e. wading into the stre-'n) the sampler should face upstream
and grasp the botrle so the water coming into contact with the hands does not enter the
bottle, thereby coataminating the sample. The bottle should be im:nersed below the water
'surface (except phenol samples which are skimmed from the surface, and samples for
,""'uonium nitrogen anallnis, which should not be bubbled) and the water should be
allowed to overflow the bottle to ensure a representative sample.

b) Automatic

Samples may be obtained using an automatic sampler where manpower is limited or
access is poor. Automatic samplers should never be used to collect samples for
bacteriological or DO analpes. Ttre sampling hose should be placed in the rnain curent
on a shke or rod to obtai'l a representative sample and to allow the currmt to
continuously deanse the intake so the build-up of algae will be reduced on the intake.
Samples should be renoved daily.

Dissolved Orygq @O)

When taking a water sample for DO analpis, care should be taken to srsure that there
is ao bubbliug of water into the bucket. After the bucket is filled with water let it settle
underwater for a few seconds to allow ttre river water to be exchanged, thereby eusuring
that a representative sanple is obtained. If possible, obtain the sample for DO analysis
directly from the stearn using the bottle in a DO field kit

When measuring DO with a meter, insert the probe direcdy into the river or sample
bucket and gently agitate the probe (at a velocity of about 1 on/sec) to preyent oxygeu
depletion around the membrane. When the readings have stabilized record the DO and



Page P2 -17 

temperature values. Take care to avoid banging the probe on rocks or the sides of the 
bucket as erratic readings will result. 

When installing a DO meter for continuously recording DO, care should be taken to 
ensure that the probe is situated in the mainstream to avoid oxygen depletion around the 
membrane and to cleanse the probe. Fouling of the probe by floating debris can be 
minimised  by positioning a 30 cm by 30 cm mesh screen about 2.5 m upstream from the 
probe. This screen must be cleaned periodically. 

When calibrating DO meters, 3 Wet Winlder DO determinations should be made and the 
values averaged. DO meter readings must also be adjusted for differences in elevation 
(atmospheric pressure). 

	

2.3.4.3.3 	BOD20  (for k1  Rate) 

A 20 day incubation test shall be performed to determine the relationship between BOD5  
and the ultimate BOD (BOD) of the streamwater. Samples for incubation tests should 
be taken at the first station downstream from the waste discharge where complete mixing 
of the waste and streamwater has taken place. If possible, samples for another BOD20  test 
should also be taken in the effluent and also near the downstream end of the survey 
reach. 

A total of 12-1 litre bottles should be taken at each site and all numbered identically. The 
lab submission sheet should be labelled "For ki  Analysis - complete nitrogen analyses to 
be performed on the incubated sample on days 0, 5, 10, 15, and 20 days." The nitrogen 
analyses are performed concurrently to establish a true lc, attributable to carbonaceous 
BOD (CBOD). 

	

2.3 .4.3.4 	BOD 5  with Nitrogen in Parallel 

To determine the portion of the BOD5  that is actually carbonaceous, BOD5  analyses, with 
complete nitrogen analyses on the first and fifth days, should be taken at least three times 
at all stations. The difference between the total BO; and the BOD attributed to nitrogen 
is the carbonaceous BOD5  (CBOD) which is used to calculate the true CBOD loadings from 
which a true L. and Kd can be calculated. 

	

2.3.4.3.5 	Special Sampling Techniques and Handling of Samples 

a) 	Input Sampling 

One of the most important samples collected during an assimilation study is from the final 
effluent of an STP or industrial plant. This effluent often contains residual chlorine for 
disinfection purposes. Chlorine is a strong oxidizing agent which inhibits the BOD test. 
Although the chlorine may be eliminated by the addition of the proper amount of sodium 
thiosulphate, the titration procedure is somewhat complicated to perform in the field. It 
is therefore very important that all samples of final effluents be taken prior to chlorination 
to ensure a representative BOD5  concentration. 
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2.3.4.3.3

2.3.4.3.4

2.3.4.3.5

tempenture rnlues. Take care to avoid bangrng the probe on rocks or t}te sides of the
bucket as erratic reading;s will result

When insaling a DO meter for continiously recording DO, care should be taken to
ensure that the probe is sinrated in the mainsteam to avoid o4fgen depletion around the
mernbrane and to de*rse the probe. Fouling of the probe by floating debris can be
minirnized bypositioning a 30 cm by 30 cm mesh screen about 2.5 m upstream from the
probe. this screen must be deaned periodically.

When calibrating DO meters, 3 Wet Winkler DO determinations should be made and the
values averaged. DO meter readings must also be adjusted for differences in elenation
(amospheric pressure).

BOD2T W \ Rate)

A 2o day incubation test shall be paformed to determine the relationship betrreen BOD,
and the ultimate BOD (BODJ of tbe streamwater. Samples for incubation tests should
be aken at the first station dounsream from the waste discharge where complete mixing

. of the waste and streamwater has taken place. If possible, samples for another BOD. test
should also be aken in the efluent and also near the dor,mstream md of tbe sunrcy
reach-

Atotal of t2-l lire botdes should be takeu at eadr site and all numbered identically. The
lab submission sheet should be labelled Tor \ Analpis - complete nitrogen anall'ses to
be performed on the incubated sample on dala o, 5, 10, 15, and 20 dap.. The niuogen
analpes are performed concurently to establish a tme k,' anributable to carbonaceoutt
BOD (CBOD).

BOD s with Nitogart in ParaIId.

To determine the portion of the BOD' tlat is acnrally carbouaceous, BOD6 aualpes, with
complete nirogen analpes on dre first and fifth dap, should be taken at liast ttree times
at all stations. The differeuce between the total BOD, and the BOD attributed to niuogen
is the carbonaceous BOD6 (CBOD) which is used to calculate the tnre CBOD loadings from
which a true to and & can be calculated.

Spesial Sampling lechni,ques and. Hanilling of Sampla

a) Iuput Sampling

One of tbe most important samples collected during 41 a5sirnilalion study is from the final
effluent of an SI? or industrial plane this efluent often coutains residual chlorine for
disinfection PurPoses. Ghlorine is a suong eaitlizjng ageut which inhibir 6e BOD test
Although the chlorine may be clr'rninated bytbe additiou of the proper "nount of sodium
thiosulphate, the titration procedure is somewhat complicated to perform in the field. lt
is trerdore ver5r i-nortant that all samples of final effiuents be aken prior to chlorination
to ensure a representative BOD' concentation-
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It is wise to obtain a good number of samples (at least 12) of the final effluent, as the 
BODE  and nutrient levels form a very important input to the dissolved oxygen model. It 
is also a good idea to obtain samples directly upstream from the inputs (including 
tributaries) and after complete mixing of the stream with the input as a check on the 
input loading (using mass balance equation). 

b) 	Sampling for Ammonium Nitrogen 

As ammonia gas is released by bubbling action (or converted to other forms of nitrogen) 
care should be taken to minimize bubbling of the sample for ammonium nitrogen analysis. 
This may be accomplished by special sampling devices (such as a Kemmerer sampler) 
which can be used to obtain a representative sample below the surface of the water, 
special pumps which will not bubble the sample, or by carefully obtaining a sample from 
the surface of the water by allowing the water to gently flow down the sides of the bottle. 
Wide-mouthed bottles can best be used to sample by this method. 

2.3.4.4 	Equipment 

2.3.4.4.1 	Water Sampling 

a) Buckets 

Sampling buckets should be made from relatively non-contaminating materials such as 
stainless steel or plastic (e.g. PVC). However, care should be taken when sampling for 
certain parameters that the bucket material does not contaminate the sample. The 
sampling bucket should always be rinsed thoroughly before taking the sample. 

b) Depth Samplers 

Various types of samplers can be used to sample water from depths. These are made from 
brass, PVC or acrylic; some are nickel-plated or teflon-lined to virtually eliminate any 
chance of sample contamination. 

2.3.4.4.2 	DO Meters 

Electronic DO meters considerably reduce the manpower required to perform DO tests. 

To save effort and reduce chance of errors, consideration should only be given to the use 
of temperature compensated models when purchasing DO meters. 

2.3.4.4.3 	Fluorometer 

Approved fluorescent dyes used in time of travel, effluent dispersion and flow measuring 
studies may be detected in the stream using a fluorometer with filters which measure the 
appropriate wavelength of fluorescence. Fluorometers are usually portable and may be 
powered in the field by a small A.C. generator. Fluorometers should be calibrated before 
each use. 

MINIMI.'M EFFLI'ENT SIAI{DARDS Page P2- 18

2344

2.3.4.4.7

2.3.4.4.2

2.3.4.4.3

It is wise to obtain a good nu:nber of samples (at least 12) of the final efrueng as the
BOD' and nutrient levels form a very important input to the dissolved orygen model. It
is also a good idea to obtain samples directly upstreem from the inputs (induding
tributaries) and after complete mixing of the strerrn with the input as a check on the
input loading (using mass balance equation).

b) Sampling for Ammonium Nitogen

S5 ammeai4 gas is released by bubbling action (or converted to other forms of nitrogen)
care should be taken to minimize bubbling of the sample for ammouiumnitrogan analysis.
This may be accomplished by special sampling devices (such as a Ken:nerer sampler)
which can be used to obain a representative sample below the surface of the water
special pumps which will not bubbie the sample, or by carefr:lly obtaioing a sample from
the surface of the water by allowing the water to gmtly flow down the sides of the bottle.
Wide-mouthed botrles can best be used to sanple by this method.

F4rrtpnat

Wats Sampftng

a) Buckets

Sampling buckets should be made from relatively non-conaminatiug materials such as
stainless steel or plastic (e.g. PVG). However, care should be taken ufien sampling for
certain parameters that the bucket materid dos not coutaminate fie sample. The
sampliug bucket should alwala be rinsed thoroughly bdore taking the sample.

b) Depth Samplers

Various lpes of samplers can be used to samplewaterfrom depths. These aremade from
brasq PVC or acrylic; some are nickel-plated or teflonJined to virnrally eliminate any
chance of sample coritamination.

DO Mdns

Electronic DO meters considerably reduce the manpower required to perform DO tests.

To save effort and reduce chance of errors, consideration should only be given to the use
of temperatr:re compeDsated models when purchasing DO meters.

Fluoromets

Approved fluorescent dyes used in 
"tte 

of travel, af,flueut dispersion and flow measuring
shrdies may be detected in the stream using a fluorometer with filters wtrich measure the
appropriate wavelength of fluorescence. Fluorometers are usually portable and may be
powered in the field by a snall A.C. generator. Fluorometers should be calibrated bdore
each use.
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2.3.4.4.4 	Pyranograph 

This portable instrument measures and records solar radiation in g cal/cm2/min, for either 
a 24 hour or 7-day period. The recorded data will provide the time of sunrise and sunset 
and the intensity of sunlight for that day. This information is necessary for input to the 
dissolved oxygen balance when modelling for photosynthesis and respiration. 

2.3.4.4.5 	Depth Sounder 

This equipment is useful for determining the cross-sectional area of the stream. The data 
is used in Ka  calculations and time of travel calculations in large rivers. Some points to 
consider when purchasing a depth sounder are: 

chart speed (the faster the better) 
printout - perpendicular printout rather than circular to prevent distortion of 
recording 
ensure that scale provides adequate profiles at shallow depths 
portability (including the necessary power supply-battery/generator) 
accuracy 
precision 
durability 
splash proof case 

23.4.4.6 	Current Meter 

If flows must be obtained manually a suitable current meter should be used. 

2.35 	Waste Assimilation Study Field Procedures For Lakes 

2.3.5.1 	Conditions Necessitating a Waste Assimilation Study 

When sewage discharge is proposed to a lake, a waste assimilation study will be required 
when any of the following conditions are expected or present: 

a) The waste discharge exceeds 2.2 L/s); 

b) The average lake outflow rate is less than 200 times the effluent design average 
flow; 

c) The average lake outflow rate is less than 1000 times the effluent design average 
flow and the lake's theoretical retention time is greater than 10 years; or 

d) The proposed discharge increases the total discharge to a lake to greater than 44 
L/s. 

In addition, a waste assimilation study will be required where local conditions indicate 
that sewage effluent may drift into certain areas. These could include areas which might 
reasonably be utilized for water contact recreation or where water is extracted for any 
purpose. 

Vage Hl-79

2.3.4.4.4

2.3.4.4.5

2.3.4.4.6
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$ranograph

This portable insurrment measures and records solar radiation in g callcm27min, for either
a 24 hour or 7-day period. The recorded data will provide the time of sunrise and sunset
and the intensity of sunligbt for that day. Tbis information is necessary for input to the
dissolved oxygen balance when modelling for photoqmthesis and respiration.

Depth Sorndq

This equipment is useful for determining the cross-sectional area of the sterm. The data
is used in \ calculations and time of travel calculations in large rivers. Some points to
consider when purchasing a depth sounder are:

- drart speed (the faster the better)
- printout - perpendicular printout rather than circular to prevent distortion of

recording
- euilre that scale provides adeguate profiles at shallow depths
- portability (induding rbe necessarypower supply-batrery/generator)
- accuriacy
- precision
- durability
- splash proofcase

Currqft Metq

If oows must be obt"ined manually a suiable current Eeter should be used.

Waste Assimilanioa Snrdy Fidd Procedrures For r:kes

Conditions lVcesintnng a Wastc Asimilaion Sat&

When sewage discharge is proposed to a lake, a waste assimilation snrdywill be required
when any of the followiag conditions are expected or present:

a) The waste discharge exceeds 22IJs);

b) Ihe average lake outflow rate is less than 200 times the efflumt design average
florv;

c) Ttre average lake outflow rate is less than 1@0 rimes the efluot design average
flow and the lake's tieoretical retention '-'e is greater than 10 years; or

d) The proposed discharge inaeases the total discharge to a lake to greater than 44
as'

ln additiorl a waste assimilatiou shrdy will be required where local couditions indicate
that sewage eflueut may drift into certaiu areas. These could include areas whicb might
reasonably be utilized for water coutact reseation or where wiater is extracted for any
PurPose.

i
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2.352 	General Strategies 

2.3.5.2.1 	Defining the Problem and Objectives 

Before any field work is carried out on a lake, the problem(s) should first be defined, and 
the objective (s) of the study laid out. 

2.3.5.2.2 	Preliminary Office Planning 

Maps and aerial photographs of the survey area should be obtained, as well as any 
previous reports on the waterbody and municipal and/or industrial discharges. All 
discharges to the waterbody should be pinpointed on the map. All existing data on water 
quality monitoring, water takings and consumption, water uses and volumes, and 
characteristics of waste discharges should be obtained. 

An outline map should be prepared showing the lake outline, all inflowing and outflowing 
waters, any rock outcrops and shoal locations, and any musky, bog and flooded areas. 
Man-made features such as settlements, railroads, highways, bridges, docks, dams and 
access points should also be shown. From this map the surface water area and perimeter 
of the lake and islands should be measured and recorded. The lake's drainage area should 
also be calculated and shown on the map. 

2.3.5.2.3 	Preliminary Field Studies 

A shoreline cruise of the lake should be conducted. The shoreline cruise is intended to 
collect and record specific information about the physical attributes of a waterbody. These 
particular attributes are as follows: 

a. Fluctuation 
b. Number of Resorts and available discharge data 
c. Number of Cottages and available discharge data 
d. Dams (type and location) 
e. Slope Angle of Terrain 
f. Inlets and Outlets 
g. Shoreline Soil Types 
h. Bottom Soil Types 
i. Pollution 
j. Vegetation 

The collection of this information should be carried out prior to the field survey, so as to 
familiarize the survey personnel with the lake. 

a. 	Fluctuation 

Fluctuation refers to the change in water levels. However, in a number 
of cases it will be difficult to detect water fluctuations if there is no 
exposed rock, so it will be up to the discretion of the survey crew to 
obtain the measurement. The vertical distance in metres between the 
high water mark and the low water mark is the fluctuation. These marks 
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2.3.5.2.1

2.3.5.2.2

2.3.5.2.3

Gawol Stlat4girs

Defining the Probletn and. Objectiva

Bdore anyfield work is ca:nied out on a lake, the problem(s) should first be defined and
the objective(s) of the srudy laid out

Preliminary Ofice Planning

Maps and aerial photographs of the suwey area should be obtained, as wdl as any
previous reports on the waterbody and mr:nicipal and/or indusuial discharges. All
disdrarges to the waterbody should be pinpointed on tlie map. All existing data on water
quallty monitoring, water takings and consumption, water uses and volu:nes, and
characteristics of waste discharges should be obtained.

An outline map should be prepared showing the lake outline, all inflowing and outflowing
waters, any rock outcrops and shoal locatioos, and any musky, bog and flooded areas.
Man-made features sudr as settlements, railroads, highways, bridges, docks, dams and
access points should also be shown. From this map the surface water area and perimeter
of the lake and islands should be measured and recorded. Ttre lake's drainage area should
also be calculated and shown on tlte map.

Preliminary Field Studia

A shoreline cruise of the lake should be conducted. The shoreline cruise is intended to
collect and record specific information about the physicd attributes of a waterbody. These
particular attributes are as follows:

Fluctuation
Number of Resorts and anilable discharge data
Number of Cotages and available discharge data
Dams (type and location)
Slope i{ngle of Terrain
Inlets and Outlets
Shordine Soil Tlpes
Bottom Soil Tlpes
Pollution
Vegetation

The collection of this information should be carried out prior to the field sunrey, so as to
familiarize the survey personnel with the lake.

a- Flucuration

Flucnradon refers to the drange in water levds. However, in a nr:mber
of cases it will be difficult to detect water fluctuations if there is no
cposed rod so it wiU be up to the discretion of the survey crew to
obtain the measuremenl The vertical distance in metres between the
high water mark and the low water mark is the flucnration These marks

a.
b.
c.

d.
e.

t.
8.
h.
i.
j.

.l
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are usually stains on the rock. The high water mark is indicated by the 
growth of lichens which give rocks a dark stain and a light exposed 
surface below. The low water level is recognized by a light area exposed 
to weathering and a dark stain below indicating permanent submergence 
by water. Of course, if there is a permanent monitoring station such as 
a power dam on the lake, the appropriate authorities can be contacted 
and the accurate measurements can be obtained. 

b. Number of Resorts 

The number of resorts is the total number of commercial establishments 
on the lake. 

c. Number of Cottages 

The number of cottages is the total number of private residences (year 
round living), cottages and cabins. A distinction should be noted 
between the number of year round and seasonal residences. 

d. Dams 

Dams are any structures, natural or man made, that impede the flow of 
water into or out of a lake. These can be beaver dams, log jams, hydro 
dams, etc. 

e. Slope Angle of Terrain 

Slope angle of terrain is the inclination at which the backshore is 
elevated from the water surface. The inclination is normally measured 
on-site at regular intervals using a clinometer and is expressed in degrees. 

To accurately measure the slope angle with a clinometer, the boat must 
be at the shoreline. A reading is then taken from the front seat of the 
boat. 

Inlets and Outlets 

Inlets and outlets are the streams and rivers flowing in and out of a lake. 
These waters should be divided into two groups: perennial, being a 
stream which has a continuous flow and non-perennial, being a stream 
which has a discontinuous flow. The discharge from each inlet and 
outlet should be calculated. 

Since a quick approximation is needed to calculate flows into and out of 
lakes, the following formula can be used. 
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are usually stains on the rodc The high water mark is indicated by the
growth of lichens which give rocks a dark stain and a tight exposed
surface below. Ttre low water level is recognized by a light area exposed
to weathering and a dark sain bdow indicating perman€nt submergence
by water. Of cotrse, if there is a permanent monitoring station suctr as
a power dam on the lake, the appropriate authorities can be coutacted
and the accr:rate measurements can be obtained.

Numbsof ResorB

- the number of resorts is tbe total uumber of comnercial establisbments
ou the lake.

Nunbcr of C.ottages

- Ttre uumber of cottages is the total uumber of primte residences (year
round livind, cottages aad cabins. A distinction should be noted
between tbe number of year round and seasoual residences.

D@s

- Dams are any sructures, natr.rral or ttran made, that impede the flow of
water into or out of a lake. These can be beaver d""'s, log jams, hydro
dams, etc.

SlopeAngle of Tenain

- slope angle of terrain is the indination at which the backshore is
denrated from the unater zurface. The indination is normally measured
on-site at regular intervals using a dinometer and is expressed in degrees.

To accurately measure the slope angle with a dinometer, the boat must
be at the shoreline" A reading is then taksr from the froat seat of the
boat

Inlets and Ordets

- Inlets and outler are the strearDs and rivers f,owing in and out of a lake.
These waters should be divided iuto trro groups: Ir,fTz/tniol being a
streerq which has a coutinuous flow arad non-prr'amial. being a streiam
which has a discoutinuous flow. The discharge from each inret and
outlet should be calculated.

Since a quick approximation is needed to caleulate flows into and out of
lakes, the followiug formula can be used.

d.

L



MINIMUM EFFLUENT STANDARDS 	 Page P2 - 22 

Discharge = W D L K 
At 

W = average width (m) 
D = average depth (m) 
L = length of station (m) 
At = average time(s) 

K = velocity correction factor 
= 0.8 (rough bottom) 
= 0.9 (smooth bottom) 

The section of stream selected should be as straight as 'possible, without 
obstructions, of approximately the same width and the same type of bottom 
throughout and far enough away from the lake that there is no effect of wind or 
wave action. Ten metres of stream is a convenient length. 

A floating object should be clocked to determine the time it takes to float the 
length of the station. The float should be timed over the distance at least three 
times then averaged. 

Shoreline Soil Type 

Shoreline soil type is the material on the foreshore. 

h. Bottom Soil Type 

Bottom soil type is the material on the offshore. 

i. Pollution 

Pollution should be checked for and noted. Any visible signs of 
contamination and possible sources should be noted. Examples could 
range from litter to algal blooms caused by sewage. All waste discharge 
to the lake should be pinpointed on the map. 

Vegetation 

Vegetation is important to inventory but only in a generalized manner. 
Vegetation whether it be terrestrial or aquatic enhances the environment 
by impeding the erosion of soils, providing food whether direct or 
indirect, producing oxygen and increasing surface area for larger 
populations of animals The type and quality of vegetation is limited by 
climate and soils. Soils derived from infertile hard rock have significantly 
less abundant vegetation than do soils derived from glacial till and 
sedimentary rocks. 

2.3.5.2.4 	Pre-Intensive Survey Planning 

Parameters that should be measured during an assimilation study are: 

• total and soluble phosphorus 
• total and soluble nitrite 
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Discharge = W-D-I-K
At

W : aveftlge width (m)
D : ?verlg€ depth (m)
L : length of station (m)
At : average time(s)

K : velocity correction factor
: 0.8 (rough bottom)
: 0.9 (smooth bottom)

ftre section of stream selected should be as staight as possible, without
obstmctions, of approxinately the srme widtl and the same qpe of bottom
throughout and far enough away from the lake that there is no effect of wind or
wave action. Ten metres of strearn is a convenient lmgth.

A floating object, should be docked to determine the time it takes to float the
leogth of the statio.n. Ttre float should be timed over the distance at least three
times. then averaged.

Shordine Soil Type

- Shordine soil tlpe is the material on the foreshore.

Bottorn Soit Type

- Bottom soil qpe is the material on the offshore.

Pollmion

- Pollution'should be checked for and noted- Any visible signs of
contanination and possible sources should be noted. Examples could
range from litter to algal blooms caused by sewage. All waste discharge
to the lake should be pinpointed on the map.

Vegetation

- Vegetation is important to inventory but only in a generalized manner.
Vegetation whether it be terrestid or aguatic enhances the environment
by impeding the erosion of soils, providing food whether direct or
indirecg producing orygen and increasing surface area for larger
populations ef anirnah. The tlpe and quality of vegetation is limited by
dimate and soils. Soils derived from infertile hard rock have signifrcantly
less aburdant vegetation than do soils derived from glacial till and
sedirnqrlarY rocks.

J.

he-Intatsive Sunt ey Plannrng

Parameters that should be measured during 41 6sirnilsfon snrdy are:

o toal and soluble phosphorus
. total and soluble nitite

2.3.5.2.4
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• total and soluble nitrate 
• total and soluble ammonia 
• total and soluble organic nitrogen 
• pH 
• dissolved oxygen (DO) 
• temperature 
• algal biomass in the upper mixing zone 
• alkalinity 
• suspended and dissolved solids 
• BOD5  
• Bacteria 

Fecal coliforms 
Fecal streptococcus 

• chlorophyll a 
• pheophytin a 
• Turbidity, colour and Secchi depth throughout all vertical Zones 

2.3.5.2.5 	The Field Survey 

The field survey should be conducted over the period of one year. The actual duration of 
the survey depends upon various factors such as: 

a) manpower constraints 
b) laboratory capabilities 
c) time constraints 

Enough samples, at each station, must be collected to provide statistical validity. Samples 
should be collected on a monthly basis during the months of September through April and 
bi-weekly during May through August. 

The bi-weekly samples must be scheduled to coincide with the period of elevated 
biological activity. If possible, a set of samples should be collected immediately following 
spring turnover of the lake. Samples should be collected between the hours of 1130 and 
1400. 

The preparation of a contour map is essential to develop the profile characteristics of the 
lake basin and to calculate the volume of water. To prepare the contour map, the various 
depths of the water basin should be measured by an echo sounder. Transects must be 
straight runs from and to visible shoreline features which can be identified on the field 
map, (i.e. projections, centre of indentations, landmarks, etc.) Transects must be kept as 
short as possible and perpendicular to the shore. Transects must be run at a constant 
outboard motor speed. Speeds may vary from line to line but never while running the 
same transect If variation occurs, return to the starting point and recommence the 
sounding run. If the echo sounder has adjustable paper speed, it should not be changed 
during a sounding run. Line number, direction of run and distance from shoreline(s) of 
the sounding recording terminals must be indicated on the transect map and on the tape. 
This eliminates any doubt in the interpretation of the sounding tape. 
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2.3.5.2.5 The Field Swvey

The field survey should be conducted over the period of one year. Ttre achral duration of
the survey depends upon various factors sudr as:

ma-tlPower coDstraints
laboratory capabilities
tittte COnStfaiUB

Eno'rgh samples, at eachsatioq must be collected to provide satistical rnlidity. Samples
should be collected oa a montbly basis dwing the months of September tluough April and
bi-weekly during May tbrough August

The bi-wedtly samples must be sdreduled to coincide with the period of elevated
biological activity. If possible, a set of samples should be collected immediatelyfollowing
sPring flrrnover of the lake. Samples should be collected between tbe hours of 1130 and
14@.

Ihe preparation of a coDtourEap is essential to develop the profile characteristics of the
lake basin and to calculate $s vetrrtng of water. To prepare the contourmap, the narious
depths of rhe water basin should be measured by an echo sormder. Transecg must be
sEaiSbt nrns from and to visible shordine features whictr crq be identified on the field
map, (i.e" projectious, centre of indenations,landmarks, etc.) TraDsecg must be kept as
shott as possible and perpendicular to the shore. TransecB must be ru1 at a consrrnt
outboard Dotor sPee4 Speeds lray vary from line to line but neverr,vhile nrnuing rhe
sae transecl If variation occlll!, return to tle starting point and recommenct the
soun'litrSirtrn If the echo sormder has adjustable paper spee4 it should not be c[anged
during a sourding n:n. Line uumber, directioa of nur and disance from shoreline(s) of
the sormding recording terminals must be indicated on the Eansect map and on the tape.
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2.3.5.3 	Survey Procedures 

2.3.5.3.1 	Station Selection 

The following criteria are recommended as guidelines in establishing chemistry stations: 

1) One chemistry station must be conducted in the deepest basin of the waterbody. 
If the echo sounding tapes indicates more than one basin of equal depth (within 
± 5 metres), then sample each basin at the deepest part. 

2) If there is a basin in proximity to an inlet(s) and/or and outlet(s), a sample 
station should be set up. However, do not sample where there is movement of 
water since these data will reflect the inlet characteristics and not those of the 
lake. Also, if the discharge is less than 0.5m3/s a station is not required. 

3) If a basin is 75% of the maximum depth of the deepest basin of the waterbody, 
a sample station should be set up. 

4) If there are bays that are isolated from the main body of water, it is advisable to 
set up a station. 

5) As a rule of thumb, there should be at least one chemistry station for every 250 
hectares of water surface area. 

2.3.5.3.2 	Sample Transportation 

Samples for chemical and bacteriological analysis should be transported to the laboratories 
within 24 hours following sampling. All samples should be refrigerated and shipped in 
a cooler if possible. 

2.3.5.3.3 	Sample Numbering 

It is very important to clearly label samples to identify the exact time and place the sample 
was taken. 

2.3.5.4 	Water Sampling Procedures 

2.3.5.4.1 	Water Transparency 

Transparency describes the extent of light penetration into water. As light plays an 
important part in many biological processes, this measurement must be performed 
accurately. Transparency is always measured at the time of each and every chemistry test. 
If the chemistry tests are done before noon the transparency tests are done on completion 
of the chemistry tests. If in the afternoon, transparency is done first so as to get the 
reading as close to high noon as possible. The actual times of Secchi depth readings 
should be recorded. 
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Transparency in lakes is measured with a weighted metal disc, twenty centimetres in 
diameter with alternate white and black quadrants. This instrument is known as a Secchi 
disc. A line, graduated in metres and centimetres is attached to the disc. 

To obtain a Secchi disc reading: 

1) Lower the disc into the water on the shady side of the boat and note the depth 
at which the disc disappears from view in descent. 

2) Raise the disc and note the depth at which the disc reappears in ascent 

3) Calculate and record the arithmetic mean of these two readings. This is the 
Secchi disc reading. 

4) If the lake bottom is contacted during visual descent, record station depth for 
Secchi depth and indicate that this depth is bottom. 

Surface conditions will alter the Secchi disc readings. Therefore, it is important that these 
conditions are recorded when the test is performed. The various categories are listed 
below: 

Calm 	 complete absence of wind 
glass like appearance of water 

Rippled 	 lightly ruffled - not more than a 
2 cm (1 in) rise in the undulations 

Wavy 	 ruffled - not more than 5 cm rise 
in the undulations 

Rough 	 waves more than 5 cm in height 

N.B. Chemistry tests should not normally be done in rough conditions. 

2.3.5.4.2 	Water Temperature Series 

A vertical temperature series in lakes should be recorded at all water chemistry stations. 
The procedure should be as follows: 

1) Measure and record the air temperature by use of a dry bulb thermometer, in the 
shade over the side of the boat and near the water surface. Don't let the 
thermometer get wet 

2) Observe and record the water temperature at the surface and 1.5 meters below 
the surface. Continue at 1.5 metre intervals, until the lake bottom is reached or 
the water temperature reads 4°C. 
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3) Water temperature recordings are waived in the 4°C temperature depths - BUT 
temperatures will be taken and recorded one metre above the bottom and midway 
between the bottom and upper 4°C temperature recording. 

4) Stations less than 10 m deep should have the temperature recorded at one metre 
intervals. 

5) In addition, water temperatures must be taken and recorded at all depths where 
water chemistry tests are made, e.g. mid-thermodine and the four mg/L dissolved 
oxygen level. 

2.3.5.4.3 	Chemistry Measurement Series 

A vertical chemistry measurement series shall be developed at each water chemistry 
station. A Secchi disc reading and the accompanying data are recorded for each sample 
site. 

Samples must be collected between 03 m below the surface and 0.5 m above the bottom. 
They must also be collected at intervals of every 1.5 m or at six equal depth intervals, 
whichever number of samples is less. 

2.3.5.4.4 	Total Dissolved Solids 

The concentration of total dissolved solids is calculated by measuring specific conductance 
within a lake. Conductivity is a numerical expression of the ability of an aqueous solution 
to carry an electric current. This ability depends on the presence of ions, their total 
concentration, mobility, valence, and on the temperature of measurement. Electrolytic 
conductivity increases with temperature. 

2.3.5.5 	Equipment 

2.3.5.5.1 	Water Sampling 

Two devices for collecting the water sample for chemistry measurements are 
recommended. These are the Kemmerer Bottle and the Van Dom Bottle. 

The vertical type Kemmerer bottle is brass or plastic in construction and is available in 
different sizes. The unit is secured by a graduated braided nylon line not exceeding 
5.0 mm in diameter for lowering and/or suspension in water. 

The mechanism to close the stoppers and isolate the water at desired depths is controlled 
by the striking impact of a split or solid brass component called a messenger. It is 
released by the operator once the bottle is located at the desired depth. 

The Van Dom bottle is a sampler made of non-metallic components. The body and drain 
valves are constructed of P.C.V. plastic or dear acrylic. Closure of the bottle is by means 
of a messenger similar to the Kemmerer Bottle. The Van Dorn bottles are available in 
many sizes and come in two types. One is a vertical sampler, the other is a horizontal 
type. 
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2.3.5.5.2 	Conductivity Measuring Bridges 

There are a number of conductivity measuring bridges available with a variety of cell 
types. It is important that the user becomes familiar with the unit before proceeding to 
take measurements. 

2.3.5.5.3 	Depth Sounder 

Some points to consider when using a depth sounder are: 

• chart speed (the faster the better) 
• printout - perpendicular printout rather than circular to prevent distortion of 

recording 
• ensure that the scale provides adequate profiles at shallow depths 
• portability (including the necessary power supply) 
• accuracy 
• precision 
• durability 
• splash proof case 

2.3.5.5.4 	Thermometers 

Hydrographic thermometers and maximum/minimum thermometers are used to determine 
water temperatures. Hydrographic thermometer units consist of a sensitive direct current 
meter and a calibrated bridge network that contains a temperature sensitive resistor called 
a thermistor. All thermometers must be standardized. 

2.3.6 	Waste Assimilation Study Field Procedures for Coastal Waters 

2.3.6.1 	General Strategies 

2.3.6.1.1 	Defining the Problem and Objectives 

Before any field work is carried out on any coastal water, the problem(s) should first be 
defined, and the objective (s), of the study laid out. 

2.3.6.1.2 	Preliminary Office Planning 

Maps and hydrographic charts of the proposed discharge area shall be obtained, as well 
as any previous reports on the waterbody and any nearby municipal and/or industrial 
discharges. 

All existing data on water quality monitoring, water uses, current speed and direction, 
receiving water density distribution, and volumes and characteristics of waste discharges 
should be obtained. 
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23.6.2 	Pre-Design Surveys vs. Monitoring Surveys 

Oceanographic surveys for waste-water disposal systems can be placed in one of two 
general categories - predesign or monitoring. Each of the two types of surveys has a 
different objective and possesses unique requirements that demand careful consideration. 

Predesign surveys must provide not only the necessary information to determine the 
proper alignment of the submarine outfall, the location and orientation of the wastewater 
diffuser system, but also the final design criteria for the outfall and diffuser system which 
will assure the protection and enhancement of the receiving environment. In addition, 
accurate bathometric profiles, benthic soil characteristics for outfall placement and 
foundation, and sediment erosion and deposition behaviour must be determined. 

Monitoring surveys are of several types. Predischarge monitoring surveys are conducted 
to establish the baseline or natural conditions of the receiving water, receiving sediments 
and adjacent shoreline prior to discharge of waste waters. Post discharge monitoring 
surveys are conducted for the purpose of determining the effects of the wastewater 
discharge on the receiving environment or for the purpose of assessing the performance 
of the disposal system for verification of design criteria and future design improvements. 

2.3.6.3 	Pre-Design Waste Assimilation Studies 

2.3.6.3.1 	General Objectives 

Three major objectives must be satisfied in the conduct of a pre-design oceanographic 
survey. Firstly, a pre-design survey must determine the dispersion or diluting 
characteristics of the receiving water. Secondly, a pre-design survey must provide 
sufficient information on the ecosystem in the proposed discharge area to assure that 
biologically significant or sensitive areas will not be adversely affected by the disposal 
system, both during construction of the outfall and during the continuing discharge of the 
wastewater. Thirdly, foundation conditions for outfall and diffuser placement must be 
determined prior to preparation of engineering plans and specifications on the waste 
disposal system. 

To satisfy all three objectives a general area for placement of the disposal system must be 
surveyed and potential alternative outfall sites chosen. 

Because the rational determination of an outfall length necessary to meet particular 
receiving environment requirements for a specified level of treatment will be dependent 
upon the survey results, the predesign oceanographic survey should be designed to provide 
the greatest practical flexibility in the selection of outfall alignments and lengths. 

2.3.6.3.2 	Parameters Requiring Measurement 

Those parameters which are most critical to the design should be most thoroughly 
measured in the conduct of the oceanographic survey, with less effort expended in 
assessing perhaps more traditional parameters which have a much lesser effect on design 
considerations. 
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a) Density of Receiving Water 

Density measurements throughout the water column are required in order to estimate the 
extent of initial dilution occurring over a diffuser. Water density may be determined by 
calculation from temperature and salinity, conductivity or specific measurements. 

b) Horizontal Ocean Currents 

Horizontal current velocity may be measured by using propeller or cone-type meters 
suspended at a specific depth. 

c) Horizontal Eddy Dispersion 

Measurement and prediction of the magnitude of horizontal eddy dispersion requires 
determination of horizontal ocean currents occurring in the horizontally moving waste-
water field and of the appropriate eddy diffusivity. Measurements of the diffusivity, or 
diffusion coefficient, is very difficult and requires sophisticated and complex techniques. 
The relative dilution effected by eddy dispersion of concern to most wastewater disposal 
systems, however, is small, permitting a rather gross estimate of the diffusivity without 
affecting the design substantially. The effect of wave climate on surface and alongshore 
currents should also be evaluated. The effect of ice accumulation around outfall pipes 
should also be analyzed. 

d) Decay/Disappearance Rates 

Determination of disappearance rates for specific non-conservative constituents requires, 
in most cases, special studies wherein a mass of the discharged wastewater containing the 
constituent is monitored in the receiving environment over a period of time to determine 
its decay as a function of time. The observed diminution must be corrected for physical 
dilution that has occurred by eddy dispersion over the period of observation. A tracer 
material, usually non-toxic fluorescent dye, should be employed in these studies to obtain 
physical dilution. 

e) Wmd Velocity and Direction 

f) Receiving Water Quality Parameters 

To assure placement of an outfall in an area which will provide the least deleterious 
effects on the environment and to predict what effects the wastewater discharge will have 
on the receiving environment, it is necessary to characterize the physical and chemical 
conditions of the receiving environment and the indigenous flora and fauna in the 
intertidal zones, in the benthic sediments and in the overlying waters. 

Water quality characterization should include dissolved oxygen, pH, temperature, salinity, 
transparency or turbidity, total and fecal coliforms, BOD, and in some cases, nitrogenous 
and phosphorous forms. Benthic sediments should be characterized with respect to 
particle size distribution, organic carbon and nitrogen, dissolved sulfide, heavy metals, and 
chlorinated hydrocarbons. 
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Microplankton, macroplankton and nekton populations in the receiving waters may be 
sampled and their diversity determined. The benthos should be properly examined for 
specific enumeration, and the extent of biological productivity and diversity should be 
determined. 

g) 	Benthic Soil 

Prior to preparation of engineering plans and specifications the structural characteristics 
of the benthic soils must be determined. For ease and economics of construction of the 
outfall, the alignment should not encounter rock outcroppings, and other submerged 
obstructions, abrupt vertical discontinuities or escarpments. Coring and soil analysis 
should be performed to determine footing characteristics, and bathometric profiles should 
be made over a period of time to determine if problems with shoaling and shifting 
sediments are likely to occur. 

2.3.6.3.3 	Survey Procedure 

Because oceanographic surveys for pollution control facilities are usually restricted by 
economic and time constraints, it is extremely important to specify a survey program that 
will provide the most useful and meaningful data within the resources available. 

a) Sampling Stations 

Sampling station location should be selected to provide an adequate areal coverage of the 
receiving environment and should be for the most part located at coordinates representing 
potential diffuser locations and outfall alignments. 

Sampling points for certain measurements within the water column should be selected to 
provide the best representative sample, or samples, of the entire column or of the 
characteristic under consideration. 

b) Current Measurements 

Synoptic current measurements throughout the receiving water mass over an extended 
period of time will provide the best description of the current structure and circulation 
pattern, but sufficient resources are generally not available for such extensive sampling. 
A reasonable assessment of a current regime at any particular time can be obtained by 
taking measurements of current speed and direction near the bottom and top of the water 
column, and at mid-depth. If the number of current metering points is further limited 
because of time or other constraints, single-depth current measurements will be most 
useful at a depth representative of the currents responsible for horizontal movement away 
from the diffuser following the initial dilution process. In those instances where a 
pronounced pyenodine exists, the best single depth for measurement would be several 
meters below the pyenocline. Where there is no such pyeriocline, single-depth 
measurements at several meters below the surface would usually provide the most useful 
information. 

Coastal currents are affected by lunar tides, major oceanic currents, wind stress, and 
tributary freshwater discharges, which are all variable in magnitude and effect with 
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Microplaakton, macroplankton and nekton populations in the receiving waters may be
sampled and their diversity determined. The benthos should be properly examined for
specific'enumeration, and the extent of biological productivity and divenity should be
determined.

g) Benrhic Soil

Prior to preparation of engineering plans and specifications the snrrctural characteristics
of the benthic soils must be determined. For ease and economics of conslrrction of the
oudall, the digrrment should not encounter rock outcropping;s, and other submerged
obstrrctions, abnrpt vertical discontinuities or escarlmenB. Coring and soil andpis
should be performed to determine footing draracteristics, and bathodetic profiles shor.rld

be made over a period of ti"'e to determine if probleurs with shoaling and shifting
sediments are likely to occur.

Sutttey horedure

Because oceanographic surveys for pollution conrol ftcilities are usually restricted by
economic and time constrainb, it is e*remely imporEnt to specify a sr.rrvey program that
will provide the most useful and meaningful datd witrin the resources arrailable.

a) Sanpling Stations

Sampling statiou location should be selected to provide an adeguate areal coverage ofthe
receiving environment and should be for the most part located at coordinates representing
potential difrrser locations and out'all alignments.

Samplingpoints for certain measurements within the water column should be sdected to
provide the best represcrtative samFl€, or samples, of the entke column or of the
characteristic under consideration.

b) Currot Measurenenrs

Synoptic current measurenenB throughout the receiving water mass over an extended
period of tirne will provide the best description of the cu:rent stircnrre and circulation
pattem, but sufficient resources are generally not arnilable for such extensive sanpling.
A reasonable assessnent of a currerrt regime at any particular time can be obtained by
taking measurements of cu:rent speed and direction near the bottom and top of tle water
column, and at mid-depth. If the number of current metering points is further limited
because of time or other constainB, single-depth ctureut measurements will be most
useful at a depth representative of the cu:rents responsible forhorizontal Dovement away
from the difrrser following the initial dilution process. In tbose instances where a
pronounced pyenodine exisB, the best single depth for measurement would be several
meters below the pyenodine. Where there is no such pyeriodine, siugle-depth
measuremenB at several meters below the sqrface would usually provide the most usefirl
inforoation.

Goastal currents are affected by hurar tides, major oceanic currents, wind sfess, and
tributary freshwater discharges, whidr are all variable in uagninrde and effect with
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respect to time. To obtain a reasonable estimate of the current velocity distribution, 
therefore, measurements should be taken over a sufficiently long period (preferably one 
year) to account for the diurnal and seasonal changes. 

c) Water Quality Measurements 

Water quality characteristics are less variable than current characteristics, but do vary 
somewhat diurnally and greatly seasonally. Thus, only one or two measurements of water 
quality characteristics are generally required during a single day several times during a 
year. 

Water quality characteristics can be measured either in situ  with direct reading or 
recording devices or from discrete collected samples. Existing equipment allows in situ 
simultaneous measurement of DO, pH, transmittance, temperature and conductivity, and 
easily provides the necessary vertical definition to establish density gradients and 
pycnoclines. Other measurements, such as nutrient concentrations, must be made from 
discrete samples collected with an appropriate water sampling device. 

d) Biological Parameters 

Of the biological parameters, the benthic flora and fauna are the least affected by diurnal 
and seasonal factors, and thus can be characterized adequately by sampling only several 
times during a year. Benthic samples can be collected either remotely from a vessel or 
directly by divers. Remote sampling is performed either with a dredge, which allows for 
recovery of a disturbed sample, or a coring tool, which provides a relatively undisturbed 
specimen. Generally, dredges are used for biological characterization of the sediments and 
corers are employed for physical and chemical assay of the benthic materials. 

Several samples are usually taken per time in order to provide an indication of localized 
sample variation. 

A more systematic and specific approach, but also more biased, to benthos 
characterization is provided by divers who can observe and report on general biological 
conditions and obtain samples and specimens for later analysis that are highly controlled 
with respect to size and location. 

Because the distributions of the most motile and the floating forms, e.g. microplankton, 
macroplankton and nekton, are highly time and space dependent, a large number of 
samples for these organisms must be collected to obtain a statistically significant 
characterization. 

Plankton sampling is usually accomplished by vertical or horizontal tows with 
appropriately sized netting. Discrete samples collected with conventional water samplers 
can also be used for plankton enumeration and identification, but this procedure allows 
for much greater sampling error due to the generally large spatial variations encountered 
in plankton populations and distributions. 

2.3.6.3.4 	Equipment 

Current Meters 

Current meters can be classed either as moored or non-moored, and can be direct reading 
or recording. Moored recording meters provide an almost continuous record of current 
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resPect to time. To obtain a reasonable estimate of the flrrrent velocity distribution,
therefore, EeasuremenB should be taken over a sufficiently long period (preferably one
year) to account forthe diurnal and seasonal changes.

c) Water QrnlityMeasurenents

Water quality characteristics are less rnriable ttran orrent characteristics, but do vary
somcrvhatdiurnallyaud greatlyseasonally. Thus, onlyone ortwo measurements of water
quality characteristics are generally required during a single day several times dgring a
year.

Water quality characteristics cim be measured either in sinr with direct reading or
recording devices or from discrete collected samples. nxffil-equipmeut allows iniinr
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velocity, but are restricted because each individual meter is fixed in both the vertical and 
horizontal plane. Meters operated from a vessel, on the other hand, provide 
measurements from a variety of depths and locations, but present only an instantaneous 
sampling of the current regime. 

2.3.7 	Waste Assimilation Study Field Procedures for Estuaries 

2.3.7.1 	General Strategies 

2.3.7.1.1 	Defining Problem and Objectives 

An estuary is defined as the tidal mouth of a large river. 

Before any field work is carried out on an estuary, the problem(s) should first be defined, 
and the objectives of the study laid out. 

2.3.7.1.2 	Preliminary Office Planning 

Maps and aerial photographs of the survey area should be obtained, as well as any 
previous reports on the waterbody and municipal and/or industrial discharges. All 
discharges to the waterbody should be pinpointed on the map. All existing data on water 
quality monitoring, water takings and consumption, water uses, flows, and volumes and 
characteristics of waste discharges should be obtained. 

2.3.Z1.3 	Preliminary Field Studies 

If manpower and time permit, the entire reach of the estuary to be studied should be 
inspected. Waste discharges, dispersion patterns of effluents, physical characteristics of 
the estuary, water uses, algal growths, the presence of benthic deposits or organic sludges 
and any other pertinent characteristics should be noted. 

2.3.7.1.4 	Boundary Conditions 

Boundary condition data are external to the model domain and are driving forces for 
model simulations. For example, atmospheric temperature, solar radiation and wind 
speeds are not modelled but are specified to the model as boundary conditions and drive 
modelled processes such as mixing, heat transfer, algal growth, reaeration, photolysis, 
volatilization, etc. Nonpoint and point source loadings as well as inflow water volumes 
are model boundary input. The boundaries at the upstream end of the estuary and the 
open boundary at the ocean provide major driving forces for change. Models do not 
make predictions for the boundary conditions but are affected by them. 

2.3.7.1.5 	Pre-Intensive Survey Planning 

In setting limits on wastewater quantity and quality, the following factors affecting 
estuarine water quality should be assessed: salinity, sediment, bacteria and viruses 
dissolved oxygen depletion, nutrient enrichment and over-production, aquatic toxicity, 
toxic pollutants and bioaccumulation and human exposure. 
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velocity, but are restricted because each individual meter is fxed in both the vertical and
horizontal plane. Meters operated from a vessel, on the other hand, provide
measurements from a variety of depths and locations, but presmt only an instantaneous
sampling of ttre current regime.

Waste Assimilation Strdy Fidd Procedures for Estuaries

eawol Srl4gis

D efnins hoblem and Obj ertives

An esnrary is defined as the tidal mouth of a large river.

Before anyfidd work is ca:ried out on an estlrary, the problem(s) should firstbe define4
and the objectives of the study laid oirr

heliminuy OficePlawfing

Maps and aerial photographs of the sunrey area should be obtained, as well as any
previous reports on tre waterbody and municipal anflor industrial discharges. All
discharges to the waterbody should be pinpointed on the Dap. All existing data on water
qualitymouitoring, water ukings and consunption, water uses, flou/s, and volumes and
characteristics of waste discharges should be obtained.

Preliminary Field Sr;'dirs

If manpower and time permiq the enthe reach of the eshrary to be snrdied should be
inspected. Waste discharges, dispersion patterns of efluents, physical characteristics of
the estuary, wateruses, alpl8rounis, the presence of benthic deposits or organic sludges
and any other pertinent cha:acteristics should be noted.

Boundary Condrnons

Boundary condition data are extcrual to the model domain and are driving forces for
model simulations. For era"qple, atrrospheric tenperature, solar radiation and wind
speeds are notmodelled but are specified to the model as bourdary conditions and drive
modelled processes such as rn'irdrig, heat tansfer, algal growth, reaeration" photol;rsis,
volatilization, etc. Nonpoint and point source loadings as well as inflow water volumes
are modd bomdary inpue The boturdaries at the upstream end of the esttrary and the
open boundary at the ocean provide oajor driving forces for change. Models do not
make predictions for the bormdary conditions but are affected by them.

Pre-Intqsive Suntqr Planning

ln setting limits on wastewater quantity and quality, the following factors affecting
esnrarine wat€r quality should be assessed: salinity, sediment, bacteria and viruses
dissolved orygen depletiou, uutrient enricbment and over-productiorq aquatic toxicity,
toxic pollutants and bioaccumulation aad human exposure.
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a. Salinity 

Salinity is important in determining available habitat for estuarine organisms. 
Large wastewater discharges into relatively small estuaries or embayments can 
alter the local salinity regime through dilution. Even when the salinity is not 
affected by the discharge, it is measured and modelled in order to quantify 
advection and dispersion. These processes help determine how wastewater is 
assimilated into the estuary. 

b. Sediment 

Sediment enters estuaries from many sources, and can alter the habitat of benthic 
organisms. Sediment is also an important carrier of such pollutants as 
hydrophobic organic chemicals, metals, and nutrients. Sediment transport can 
move pollutants upstream, or between the water column and the underlying bed. 
Even when wastewater does not introduce excess sediment into an estuary, it is 
often measured and modelled in order to quantify the transport of sediment-
bound pollutants. 

c. Bacteria and Viruses 

Bacteria and viruses may enter estuaries in runoff from farms and feedlots and in 
effluent from marinas as well as from municipal or industrial wastewater 
discharges. These pathogens may be transported to bathing beaches and 
recreational areas, causing direct human exposure and possibly disease. 
Pathogens also may be transported to shellfish habitat; there they may 
accumulate in oysters, clams, and mussels and, subsequently, cause disease when 
eaten by humans. 

d. Dissolved Oxygen Depletion 

Adequate, sustained DO concentrations are a requirement for most aquatic 
organisms. Seasonal or diurnal depletion of DO, then, disrupts or displaces 
estuarine communities. Ambient DO levels are affected by many natural 
processes, such as oxidation of organic material, nitrification, diagenesis of 
benthic sediments, photosynthesis and respiration by phytoplankton and 
submerged aquatic vegetation, and reaeration. The natural balance can be 
disrupted by excessive wastewater loads of organic material, ammonia, and 
nutrients. Other sources of nutrients, such as runoff from agricultural, residential, 
and urban lands and atmospheric deposition, can also disrupt the DO balance. 
Excessive heat input from power plants can aggravate existing problems. Because 
of its intrinsic importance, and because it is affected by so many natural and man-
influenced processes, DO is perhaps the best conventional indicator of water 
quality problems. 

e. Nutrient Enrichment and Overproduction 

Adequate concentrations of nitrogen and phosphorus are important in 
maintaining the natural productivity of estuaries. Excessive nutrient loading, 
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Salinity is important in deteroining available habitat for esnrarine organisms.
large wastewater discharges into relatively small esnraries or enbalments can
alter the local salinity regime through dilution. Even whm the salinity is not
afrected by the discharge, it is measured and noddled in order to quantif
advection and dispersion. These processes help determine how wastewater is
assimilated into the estuary.

Sedinent
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Sediment is also an important carier of such pollutants as

hydrophobic organic chenicals, metals, and nutrients. Sedimeut ransport can
move pollutants upstrean, or benvem the water colu:nn and the undatying bed.
Everr when wastedater does not introduce ercess sediment into an esnrary, it is
ofteu measured and modelled in order to quantify the ransport of sedimmt-
bormd pollutane.

Bacteria adlfiruses

Bacteria and viruses may enter eshraries in nurofffrom farus and feedlots and in
efluent from narinas as wdl as from mrmicipal or industial wastewa-ter
disdrargs. These pathogens may be transported to ba&ing beaches and
recreational areir, caulring direct human elposure and possibly disease.
Pathogeus also may be transported to shellfish habitaq there they may
accumulate in oystas, darns, and mussels and subsequently, cause diseasewherr
eaten by humans.

DissoH Ox56en DSetion

Adequate, sustained Do concentrations are a requaemeot for most aguatic
organisms. seasoual or diurnal depletion of Do, then, disrupts or displaces
esararine communities. Anbieut Do levds are affected by many natural
processes, such as oxidation of organic materid, nitrification, diagenesis of
benthic agdirnents, photoqmthesis and repiration by phytoplanktou and
submerged aquatic vegeEtioD, and reaeration rhe uatural balance can be
disrupted by excessive vnster4rater loads of organic mat€rial, "m'qoni4 aad
nurients. Other sources ofuurienB, sudr as nrnofffrom agriorltural, residential,
and urban lands and amospheric depo5ition, can also disnrpt rhe Do balance.
Excessive heat itrput from power planB can aggzrvate existing problcrns. Because
of ir inuinsic imporrance, and because it is affected by so manynanual and man-
influenced Processes, DO is perhaps the best convertional iodicator of water
quality problens.

l$rtriem Enricheut ad Overproduction

Adequate cotrceDradons of uitrogen and phosphonrs are important in
mainniuing the uatural productivity of estuaries. Excessive nuuient loading
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however, can stimulate overproduction of some species of phytoplankton, 
disrupting the natural communities. Periodic phytoplankton "blooms" can cause 
widely fluctuating DO concentrations, and DO depletion in benthic and 
downstream areas. Nutrient loads can be introduced in wastewater and runoff 
and through atmospheric deposition. 

f. Aquatic Toxicity 

High concentrations of ammonia, many organic chemicals, and metals can disable 
or kill aquatic organisms. Acute toxicity is caused by high exposure to pollutants 
for short periods of time (less than four days). The toxicity of a chemical can be 
affected by such environmental factors as pH, temperature, and sediment 
concentrations. Overall toxicity results from the combined exposure to all 
chemicals in the effluent and the ambient waters. 

g. Bioaccumulation and Exposure to Humans 

Lower concentrations of organic chemicals and metals that do not cause aquatic 
toxicity can be taken up and concentrated in the tissues of estuarine organisms. 
As fish predators consume contaminated prey, bioaccumulation of these chemicals 
can occur. This food chain contamination can persist long after the original 
chemical source is eliminated. Humans that regularly consume tainted fish and 
shellfish can receive harmful doses of the chemical. 

Human exposure to harmful levels of organic chemicals and metals can also occur 
through drinking water withdrawals from fresh water tidal rivers. 

2.3.Z1.6 	The Field Survey 

Two general types of surveys may be utilized in estuary modelling. These are described 
as: those used to identify short-term variations in water quality and those used to 
estimate trends or mean values. 

a. 	Intensive Surveys 

Intensive surveys are intended to identify intra-tidal variations or variations that 
may occur due to a particular event in order to make short-term forecasts. 
Intensive surveys should encompass at least two full tidal cycles of approximately 
25 hours duration. Intensive surveys should usually be conducted regardless of 
the type of modelling study being conducted. 

Wherever possible, all stations and depths should be sampled synoptically. For 
estuaries that are stationary wave systems (high water slack occurs nearly 
simultaneously everywhere), this goal may be difficult to achieve due to the 
logistics and manpower required. Synoptic sampling schemes are constrained by 
distance between stations, resources in terms of manpower and equipment, and 
other factors which may limit their applicability. Where it is not possible to 
sample synoptically, careful attention should be given to the time of collection. 
For some estuaries, where movement of the tidal wave is progressive up the 
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however, can stimulate overproduction of some species of phytoplankton,
disrupting the natural communities. Periodic phytoplankton "blooms' can cause

widdy flucnrating DO concentrations, and DO depletion in beothic and
downstream areas. Nutient loads can be introduced in wastewater and runoff
and through auospheric deposition.

t. Aquatic Toricity

High concentratious of amnonia, many orgarric chenicals, and metals can disable
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chemical source is eliminated. Humans that regUlarly coiltume tainted fish and
shdlfish can receive harmfirl doses of tbe chor"ical.

Hr:man exposrxe to harmful levds of organic dremicals and metals can also occur
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Two general tyryes of surveJrc may be utilized in eshrary nedalling. These are described
as: those used to idmtiff short-term variations in water quality and those used to
estimate trends or rnean rnlues.

a. Intensive Suve5n

Iutensive surveys are intended to identiff intra-tidal variations or variations that
may occur due to a particular event in order to make short-term forecasts.
Intensive suryeys should eucortrpilss at least two full tidd cycles of approximately
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the tlpe of modelling snrdy being conducted.

Wherever possible, all stations and depths should be sampled synoptically. For
eshraries tbat are siationary wave Entems (higb water slack ocorrs nearly
simultaneously everywhere), this goal may be difficult to achierre due to the
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otler factors which may limit their applicabitity. Where it is not possible to
sample synoptically, careful attention should be given to the time of collection
For some esttraries, where movenent of the tidal wave is progressive up the
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channel, sampling the estuary at the same stage of the tide may be possible by 
moving upstream with the tide to obtain a synoptic picture of the water quality 
variations at a fixed tide stage, that is a lagrangian type of sampling scheme. 
Sampling should not be conducted during unusual climatic conditions in order 
to ensure that the data is representative of normal low flow, tidal cycle and 
ambient conditions. 

Boundary conditions must be measured concurrently with monitoring of the 
estuary. In addition, a record of waste loads during the week prior to the survey 
may be critical. It is necessary to identify all of the waste discharging facilities 
prior to the survey so that all waste discharged can be characterized. Estimates 
of non-point loads are also required. 

Where project resources limit the number of samples, an alternative may be to 
temporally integrate the samples during collection or prior to analysis. This will, 
however, not provide information on the variability associated with those 
measurements. 

b. 	Trend Monitoring 

Trend monitoring is conducted to establish seasonal and long-term trends in 
water quality. Intensive data is not sufficient to calibrate and validate a model 
which will be used to make long-term projections, due to differences in the time 
scales of processes affecting those projections. Trend sampling may take place on 
a bi-weekly or monthly basis. Stations should be sampled at a consistent phase 
of the tide and time of day to minimize tidal and diurnal influences on water 
quality variations. Diurnal variations must still be considered, however, tidal 
affects may be less important in wind dominated estuarine systems. Care should 
be exercised to sample during representative conditions and not during unusual 
climatic events in order to allow comparison between sampling times. Some 
stations may be selected for more detailed evaluation. Intensive surveys, spaced 
over the period of monitoring, should also be considered where the trend 
monitoring will be used to track changes in parameters between intensive surveys. 

Boundary data should generally be measured at a greater frequency than 
estuarine stations used for monitoring trends. Boundary conditions are critical 
in that they will drive the model used for waste load allocation. The rate at 
which the boundary conditions are expected to change will indicate the time scale 
required for boundary sampling. Tiered or stratified sampling programs may be 
required which include different sampling strategies, such as between low and 
high flow periods. The more intensive boundary data will provide an estimate of 
the mean driving forces for the model as well as their associated variability. 
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Boundary data should 
-generalry 

be measured at a treater freErency thanestuarine stations used f-or moniioriug rmds. aouna"r!-c;;A;"* are critical
in- $3t tbey will drive ttre model *id fot waste load allocatiou. The rate arwhich the-boundary conditions are eryected to change will indicate tbe time scale*etti"l foJ 

-b9'ndav- sampJing. rieiea or sratifiei r-priog programs uay bereqtrired whi& indude airerent sampliag srategies, sucb as benrreen low andhigh flow periods. The more intensive uortaary i"t"."U pt#1" aa estimate ofthe meaa driving forces for the model as well as their associated variability.

i .:'r
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2.3.7.2 	Survey Procedures 

2.3.7.2.1 	Spatial Coverage 

An intensive spatial coverage of the estuary for some indicator or surrogate water quality 
parameter, such as: salinity or turbidity, is generally needed in order to estimate spatial 
variability, as well as determine the model type and segmentation required. 

Generally, the spatial grid for an estuarine model should extend from above the fall line, 
or zone of tidal influence, to the open boundary of the estuary. The last gauging station 
is often a good upper boundary since they are typically placed outside of the region of 
tidal influence. In some cases the ocean boundary will extend beyond the estuary into the 
ocean to insure a representative boundary condition or to allow use of tidal gauge 
information collected at some point away from the estuary. 

Where simple waste load allocation studies are planned on a portion of an estuary, and 
it is unrealistic to model the entire estuary, then the spatial grid may be delimited by 
some natural change in depth or width, such as a restriction in the channel or regions 
where the velocity and water quality gradients are small. The spatial grid must 
encompass the discharges of interest in all cases. 

Sampling stations should generally be located along the length of the estuary within the 
region of the model grid, with stations in the main channel margins and subtidal flats for 
the intensive surveys. Lateral and longitudinal data should be collected, including all 
major embayments. The spatial coverage required is governed by the gradients in 
velocities and water quality constituents. Where no gradients exist, then a single sample 
is sufficient. Some caution should be exercised in the selection of the indicator parameter 
for this decision. For example, strong vertical dissolved oxygen gradients may occur in 
the absence of velocity, thermal or salinity gradients. Two areas where cross-channel 
transects are generally required are the upper and lower boundaries of the system. 

The spatial coverage should consider the type of model network to be used. For model 
networks with few, large segments, several stations (e.g. 3-6) should be located in each 
model segment in order to estimate spatial variability. For detailed models with many 
segments, it may not be possible to determine the parameters for each segment. For 
initial conditions and model evaluation, sufficient samples should be collected to estimate 
missing data by interpolation. 

Where resources are limited, one possible monitoring strategy is to spatially integrate 
samples, such as over depth or width depending on the modelling approach used. Careful 
consideration will need to be given to the integration scheme for this type of monitoring. 
For example, a flow weighted integration would require some prior knowledge of the 
fraction of the total flows associated with all sampling stations. 

2.3.7.2.2 	Estuary Bathometry 

Data are always required to determine model morphometry. Morphometry affects the 
characterization of the estuary and the type of modelling approach required. Estuarine 
depth controls propagation of the tidal wave. Shallow channels and sills increase vertical 
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Spatiat Cwtage

An intensive spatial coverage of the eshrary for some indicator or surroSate water quality
parameter, such as: sdinity or tr:rbidity, is generally needed in order to estimate spatial
rnriability, as wdl as determine the model type and seSmentation required.

Generally, the spatial grid for an estuarine model should extend from above the fall line,
or zone of tidal irifluence, to the open bor:ndary of the esnrary. The last gauglng station
is often a good upper boundary since they are tpically placed outside of the region of
tidal influeuce. In some cases the ocean boundary will extend beyond the estuary into the
ocerm to insure a representative bormdary condition or to allow use of tidal gauge

information collected at some point away from the esnrary.

Where simple waste load allocation studies are plarured on a portioir of an e.shrary, and
it is unrealistic to model the entire esflialy, tben the spatial grid may be delimited by
some nattral drange in depth or width, sudr as a restriction in the channel or regions
where the vdocity and water quality gradients are small. The spatial grid must
encompass the discharges of interest in all cases.

Sampling stations should generally be located along the leagtr of the estuary within the
regton of the modd Sfi4 wi*r stations in the main dtarurel margins and subtidal flats for
the intensive surve],s. Lateral and longinrdinal data should be collected, induding dl
mqior embalments. The spatial coverage required is governed by the gradimts in
vdocities and water quality constihrents. Whse no gradients exist, thcr a single sample
is sufficient Some caution should be exercised in the selection of the indicator parameter
for this decision. For example, strong vertical dissolved oxygen gradients may occur in
the absence of vdocity, theroal or salinity gradieots. Two areas rvtrere cross-drannd
transecB are generaly required are the upper and lower boundaries of the s,,sten.

The spatial coverage should consider the tlpe of model network to be used- For model
networks with few,large segmens, several sations (e.g. 3-6) should be located in eadr
model segment in order to estimate spatial tariability. For detailed models with many
segments, it may not be possible to determine the parameters for each segment. For
initid conditions and modd ernaluation, sufficient samples should be collected to estimate
rnis3iag data by interpolation.

Where resources are limited, one fiossible monitoring strategy is to spatially integrate
samples, such as over depth orwidth dependrqg on tre moddling approach used. Careful
consideration will need to be given to the integration scheme for this tlpe of nonitoring.
For example, a flow weighted integration would require some prior knowledge of the
fraction of the total flows associated with all sampling stations.

Esauary Bathomea'7r

Data are drvays reErired to determine model morphomeEy. Morphomety affects the
characterization of the esnrary and the type of modelling approadr reErired. Estuarine
depth contols propagation of the tidal wave. Shallow channds and sills increase vertical
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mixing while deep channels are more likely to be stratified with greater upstream 
intrusion. Deep cords with shallow sills usually have little circulation and flushing in 
bottom waters. The length of the estuary determines the type of tidal wave, phase 
between current velocities and tidal heights. The width effects velocities (narrow 
constrictions increase vertical mixing and narrow inlets restrict tidal action). Wind-
induced circulation is transient and interacts with channel geometry to produce various 
circulation patterns and affects vertical mixing and sediment transport. Bathometric data 
are available from the Canadian Hydrographic Service. 

For certain estuaries, the affects of tidal marshes can dramatically effect estuarine 
circulation and water quality. These are generally some of the more difficult systems to 
model. An initial decision may be whether to measure flows and quality and provide 
information to the model as boundary conditions or to attempt to model them. Where 
modelling is required then the corresponding bathometry data must be collected. 

2.3.7.2.3 	Transport 

Either description or prediction or transport is essential to all waste load allocation 
studies. All mechanistic waste load allocation models are based on mass balance 
principles, and both concentrations and flows are required to compute mass rates of 
change For example, a loading to the system is expressed in units of mass/time, not 
concentration. Essential physical data required for prediction of description of transport 
are listed as follows: 

Morphometry Data: 	Channel Geometry, °roughness" or bottom type. 

Hydrodynamic Data: 	Water surface elevations 
Velocity and direction 
Incoming flow 
Point and distributed flows 

Meteorological Data: 

Water Quality Data: 

Solar radiation 
Air temperature 
Precipitation 
Wind speed and direction 
Wave height, period and direction 
Relative humidity 
Cloud cover 

Salinity 
Water temperatures 
Suspended sediments 
Dye studies 

The type of data used to quantify transport depends upon the model application and the 
characteristics of the system. 

For complex estuaries, time varying flows, depths, and cross sections will make estimation 
of flows and dispersion from field data difficult. Then the flows have to be measured, 
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rni*iqg wbile deep channels are more likely to be snatified with greater upstream
intnrsion. Deep $ords with shallow sills usually have lirle circulation and flushing in
bottom waters. The length of the esnrary determines the tlpe of tidal wave, phase
between current vdocities and tidal heights. The width effecs velocities (narow
consEictions increase vertical mixing and narrow inlets resuict tidal action). Wind-
induced circulation is uansient and interacts with drannel geomery to produce narious
circulatiou patterDs aird affece vertisal Fi-ing and sediment-transport. Bltbomeric data
are available from the Canadian Hydrographic Service.

For certain estuaries, the affects of tidal marshes can dramatically effect esnrarine
circulation and water quality. Ttrese are generally some of the aors difficult s]rstens to
model. &t initial decision may be rvhether to measure flows and qudity and provide
information to tbe modd as boundary conditious or to attempt to model them. Where
moddling is required thm the corresponrling bathometry data must be collected.

Transport

Either descriptiou or prediction or transport is essential to all waste load allocation
studies. All mechanistic wzuile load allocation modds are based on ma:is balance
principles, and both concentrations and flows are required to conpute mass rates of
change. ps1 'ramFlg a load'ng to the sFten is erpressed in rmits of mass/time, not
concentation. Essential physical data required for prediction of description of transport
are listed as follows:

MorphomeuyData:

ffdrodSpmic Oaa

Channel Geomety, "roughnesso or bottoa type.

Water surface elevations
Velocity and direction
Incoming flow
Point and distributed flows

Solar radiation
Air tempaature
Precipitation
Wind speed and direction
Wave heighg period and direction
Rdative humidity
Cloud cover

Meteorological Data:

Water QualityData SdiDity
Water terDperatures
Suspended sediments
Dye snrdieq

the tJPe 9f daa used to quantify transport depends upon the model applicatiou aud the
characteristics of the systen.

For compler estuaries, tine narying flows, depths, and soss sectious will make estimation
of flows and dispersion from field data diffiqrh. Then the flows have to be measued
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estimated from dye studies, estimated by trial and error methods, or obtained from 
hydrodynamics studies. However these parameters are determined they must adequately 
reflect the flushing characteristics of the system. Data requirements for flow measurement 
and hydrodynamic modelling are discussed below. 

Flow Measurement 

Flow measurements can be used directly in waste load allocation models or be used to aid 
in the calibration and validation of hydrodynamic models. Tidal current is determined by 
placing a network of current meters at selected stations and depths throughout the estuary 
and measuring velocities over time. A tidal velocity curve can then be constructed. The 
data measured at different points can be integrated over space (i.e. laterally or vertically) 
and/or time depending on the needs of the water quality model. Data from the flow 
measurements should be evaluated when incorporated into models to insure that 
continuity is maintained and that constituents are properly transported. 

Freshwater inflow measurements may be available for major tributaries from Federal or 
Provincial agencies. The frequency at which data are required must be assessed in the 
context of how rapidly flows are changing. Generally, hourly and often daily data are 
sufficient. Flows must be estimated for ungauged tributaries and where the influence of 
ungauged tributaries is appreciable, a flow monitoring program initiated. Groundwater 
inflows or flows from direct runoff may be estimated from flow gauges available in the 
fluvial portion of most large drainage basins. Inflows from point source discharge 
including municipal and industrial sources and combined sewer overflows are essential 
input to any model. 

Dye Studies 

Dye and time of travel studies are often one of the better sources of data for estimating 
dispersion coefficients, computing transport or for calibration and confirmation data for 
hydrodynamic models. Dye studies can be conducted with injections toward the mouth 
of the estuary or in areas where there is the greatest uncertainty in model predictions. 
For example, dye studies can be used to estimate, mixing in the freshwater portion of a 
tidal river where no salinity gradients occur. 

The type of dye study conducted varies with the study objectives. Studies may involve 
continuous or slug releases of the tracer dye. Continuous discharges are particularly 
useful in estimating steady-state dilution levels while slug studies are often useful for 
estimating dispersion coefficients or for calibrating and testing hydrodynamic models. 

Continuous tracer studies generally release dye over one or more tidal cycles or discharge 
periods, which is then monitored within the estuary at selected locations over a series of 
tidal cycles. Monitoring of continuous dye releases may be continuous or concentrate on 
initial dilution and successive slack tides to obtain wastewater dilution levels for initial 
dilution, high and low slack tides or tidally averaged conditions. 

Some caution should be exercised in that dyes injected at a point will have different travel 
times from those mixed over the modeled dimensions. For example, for a one-dimensional 
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estimated from dye studies, estimated by trial and error metlods, or obtained from
hydrodyuamics studies. However these parameters are determined they must adequately

reflect the flushing characteristics of the s),sten. Data requirements for flow measurenent
and hydrodynzmic moddling are discussed below.

BlowMeasurement

Flow measuremmts can be used directly in waste load allocation models or be r.rsed to aid
in the calibration and validation of hydrodynamic models. Tidd current is determined by
placing a nenrrork of cu:rent meters at selected stations and depths throughout the esnrary
and measuring velocities over time. A tidal velocity curve can tben be constructed. The
data measured at different points can be integrated over space (i.e. laterally orvertically)
and/ot time depeuding on tre needs of the water quality model. Data from the flow
measurements should be evaluated when incorporated into models to insure that
continuity is maintained and that corutitumts are properly transported-

Freshwater i'flow measurenents may be available for major tributaries from Federal or
Proviucial ageocies. The frequency at u'hich data are required must be assessed in the
contes of how rapidly flows are changrng. Generally, hourly and often daily data are

sufficienr Flows Dust be estimated for rmgauged tributaries and where the influence of
rmgauged tributaries is appreciable, a flow mouitoring program initiated. Groundwater
inflows or flows from direct nuroffmay be estimated from flow Sauges arnilable in the
fluvial portion of most large drainage basins. Inflows from point source discharge
induding municipal and industrial sources and combined sewer overflows are essmtial
input to any model.

Dye Studies

Dye and time of travel snrdies are often one of the better sources of data for estimating
dispersion coefficienr, computing transport or for calibration and confirmation data for
hydrodynamic modds. Dye snrdies can be conducted with iqiections toward t}re mouth
of the esnrary or in areas where there is the greatest uncertainty in model predictions.
For example, dye snrdies can be used to gstimslg.'niyi'rg in the freshwater portion of a
tidal river where no salinity gradients occur.

The tlpe of dye study conducted rnries with the snrdy objectives. Studies may involve
continuous or slug releases of the uacer dye. Gontinuous discharges are particularly
useful in estimating steady-state dilutiou levels while slug snrdies are often useful for
estimating dispersion coefficients or for calibrating and testing hydrodyramic modds.

Continuous racer studies generallyrdease dye over one or more tidal cydes or disdrarge
periods, which is then monitored witldn the esnrary at sdected locations over a series of
tidal cydes. Monitoring of coutinuous dye releases may be continuous or concentrate oD

initial dilution and successive slack tides to obain wasteurater dilution levds for initial
dilution, high and low slack tides or tidally averaged conditions.

Some caution should be exercised in trat dyes injected at a point will have different travel
times from those mired over the modeled dimensious. For example, for a one-dimensional
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(longitudinal) model it may be preferable to distribute the dye as a vertically mixed band 
across the estuary. 

A variety of dye types may have been used. The most common dye presently in use is 
Rhodamine WT. Generally boat mounted continuous flow fluorometers can be best used 
to locate and track a dye cloud or to obtain dye concentrations at discrete stations. Some 
consideration should be given to the toxicity of the dye as well as to its degradation by 
chlorine in studies of treatment facilities or its absorption onto particulates and 
macrophytes. Rhodamine WT is also slightly more dense than water and may require 
adjustment to obtain neutral buoyancy. The background florescence should be determined 
to aid in determining quantities of dye to be released and subtracted from field 
measurements. Care should also be exercised to schedule dye studies to avoid non-
representative meteorological conditions. 

Water Quality 

The water quality data required, beyond that needed to quantify transport will vary 
depending on how the variables will be used and their anticipated impacts on the waste 
load allocation analysis. In addition, the water quality data required will vary depending 
on the anticipated response time of the system to changes in the value of the variable. 
For example, processes that vary over long time scales, in relation to the period of 
modelling, are often assumed to have a constant effect over the period of simulation. 
Sediment oxygen demand and sediment release rates are often treated in this way. 

Data requirements will vary if the waste load allocation is intended for dissolved oxygen, 
eutrophication or toxics. Variables critical for an analysis of toxicity, such as pH for 
ammonia and metals, may not be required if the parameter of interest is DO. If the waste 
load is not expected to impact particular variables, such as pH, then it may be sufficient 
to use available data to determine their effects. If however, data are not available for 
conditions of interest, or if the variable is expected to change, either directly or indirectly, 
in response to the loading, then modelling may be required as well as collection of 
additional supporting data. 

Without limiting the number of possible water quality parameters, some of the more 
commonly measured variables include: 

Salinity or Conductivity 
Temperature 
Suspended Solids 
Dissolved Oxygen 
BOD5  
Total Phosphorus 
Total Kjeldahl Nitrogen 
Nitrate-Nitrogen 
Nitrite-Nitrogen 
pH 
Toxicity 
Coliforrn Bacteria 
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(loogitudinal) modd it may be prderable to distibute tbe dye as a vertically mixed band
across tre esnrary.

A variety of dye t1ryes may have been used. The most conmon dye preseudy in use is
Rhodamine WT. Generally boat mounted continuous flow fluorometers can be best used
to locate and track a dye doud orto obtain dye concentrations at discrete stations. Some
consideration should be given to the toxicity of the dye as wdl as to its degradation by
chlorine in studies of uehtment facilities or its absorption onto particulates and
macophytes. Rhodamine WT is also slightly more dense than water and may require
adjr:suent to obtain neutral buoyancy. The backgrormd florescence should be determined
to aid in determining quantities of dye to be released and subtracted from field
mea:rureneDB. Care should also be exercised to schedule dye studies to avoid non-
represeDtative meteorological conditions.

Watq Quality

The water quality data reErired beyond 6at needed to Erantify transpofl will rrary
depending ou how the variables will be used and tbeir anticipated impacts on the waste
load allocation analpis. ln addition, the water quality data reErired will rnry depending
on the anticipated responee time of the system to changes in the value of the variable.
pe3 ovarnFle, processes that vary over long time scales, in relation to tle period of
modelling are often assumed to have a coDsEnt effect over the period of simulation.
Sedimeot oxygen demand and sediment rdease rates are oftm treated in this way.

Data requirement will vary if the waste load allocation is intended for dissolved orygen"
eutrophication or toxics. Variables critical for an analpis of toxicity, such as pH for
,'n"lonia and metals, may not be required if the paraoeter of interest is DO. If the waste
load is not expected to impact particular variables, such as pH, thm it may be sufficient
to use available data to determine their effeca. If however, data are not amilable for
conditions of interest, or if the variable is eqpected to change, either directly or indirectly,
in response to the loading, tben modelling may be required as wdl as collection of
additional supporting data.

Without limiting the number of possible water quality panameters, some of the more
co"'monly measured rnriables indude;

Sdinity or Conductivity
Temperattrre
Suspended Solids
Dissolved Orygen
BOD6
Total Phosphorus
Total l$eldahl Niuogen
Nitate-Niuogen
Nitrite-Nitrogen
pH
Toxicity
Coliform Bacteria
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Some variables, such as dissolved oxygen (DO) are suggested for all studies. DO can 
provide general information about the estuaries capacity to assimilate polluting materials 
and support aquatic life. The specific type of data for a particular application will vary 
depending on the level of effort required for the study. Concentrations for all pertinent 
water quality variables should be provided at the model boundaries, as well as at stations 
within the model system. 

Measurements of processes impacting water quality may be required in addition to 
concentration measurements. For example, strongly sorbed contaminants are strongly 
affected by sediment interactions, including re-suspension, settling, and sedimentation. 
Some independent measurement of these processes may be required to reduce model 
uncertainty. 

2.3.7.2.5 	Station Selection 

All stations for data collection should be well described and documented in order to insure 
that they are re-established during subsequent sampling periods. Stations can be 
established using an easily determined distance from some permanent structure or 
landmark. However, care should be exercised to insure that the stations are not located 
near some structure which would make them unrepresentative. Stations can be relocated 
using electronic positioning equipment such as range instruments, radar or Loran if they 
are sufficiently accurate to allow relocation within an acceptable distance. Methods 
should be established for maintaining positions at stations during sampling. Records of 
arrival and departure times for each site as well as surface observations should be made 
during each sampling period. 

2.3.8 	Waste Load Allocation Modelling 

2.3.8.1 	General 

Because of the wide array of variable elements that must be considered in assessing a 
receiving water's assimilative capacity, computerized mathematical models are generally 
employed to make the necessary calculations. In the simplest situations, manual 
calculations can be performed. In most cases, however, the use of computerized 
mathematical models will be much more convenient. 

2.3.8.2 	Model Selection 

2.3.8.2.1 	General 

The initial step of any waste load allocation study is to define the nature and the extent 
of the problem. Once this is done, the preferred approach in model selection is to use the 
simplest model that can be applied to a particular case. Ideally, the model should include 
only those phenomena that are operative and important in the receiving water being 
modeled. The most appropriate procedure for selecting a model is, therefore, to first 
define the phenomena that are important for the particular site-specific analysis to be 
performed. Activities that help to define phenomena that should be incorporated include 
the following: 
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Some variables, such as dissolved orygen (DO) are suggested for all stuldies. DO can
provide general information about the esflraries capacity to assimilate polluting materials
and support aquatic life. The specific tlpe of data for a particular application will vary
depending on the level of effort required for the study. Concentrations for all pertinent
water qualityrnriables should be provided at the model borurdaries, as well as at stations
wiftin the model system.

Measurements of processes impacting water quallty may be required in addition to
concsrtration measure[rents. For example, strongly sorbed contaninants are strongly
affected by sedimmt interactions, induding re-suspension, settling, and sedimentation.
Some independent Deasurement of these processes may be required to reduce modd
uncertaiuty.

Stction Selution

All setions for data collection should be well described and dosumerrted in order to insure
that they are re-established during subsequent sanpling periods. Shtions can be
established using an easily determined distance from some permanent stnrcture or
landmarlc However, care should be exercised to insure that the stations are Dot located
near some structure which would make them unrepresentative. Stations can be relocated
using electronic positioning equipment such as range insrr:meuts, radar or Loran if th.y
are suffciendy accurate to allow relocation within an acceptable distance. Methods
should be established for maintaining positions at stations during sampling. Records of
arival and deparn:re times for eactr site as well as surface obserrrations should be made
during each sampling period.

Waste Load Allocatioa Modelting

Ctf,i|rlral

Because of t}e wide array of variable elements that must be cousidered in assessing a
receiving watet's assimilative capacity, computerized mathematical models are generally
employed to make the necessary calculations. In the simplest sinratious, manual
calculatious can be performed. In most cases, however, the use of computerized
mathernatical modds wiU b€ much more convenient

MddMaion

Gefrqal

The initial step of any uraste load allocation snrdy is to defiue the uature and the extetrt
of the problem. Once dris is done, the preferred approacb in model selection is to use dre
simplest model that can be applied to a particular case. Ideally, the rnodel should indude
only those phenomena that are operative and important in the receiving water beirg
modded. 1he most appropriate procedure for selecting a model is, therefore, to first
de6ne the phenomena that are important for the particular site-specific analpis to be
performed. Activities that hdp to define phenomena that should be incorporated indude
tbe following:
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a) review of existing data on waste loads, and receiving water quality; 

b) preliminary mass balance calculations using simple models or equations that 
provide analytical solutions for various load sources (combined sewer overflows, 
nonpoint sources, sediment) and reaction phenomena. 

It is also desirable to attempt to anticipate the technical issues with respect to control 
actions (level of treatment, alternate discharge locations, etc.) and determine whether this 
will influence the types of reactions that will be important. From the foregoing, the 
analyst will generally be able to establish the phenomena that should be included in the 
selected model and the time and space scale of the analysis which is most appropriate. 

Under ideal circumstances, one would select a formal model or analysis approach that 
included all the phenomena determined to be important in the study area, and which 
excluded those reactions that are insignificant in the case in question. While this 
guidance should be followed as much as possible, in practice a calculation framework or 
model may be selected because it is available or familiar to the analyst. 

In such cases, two criteria are important to apply. First, the model selected must be 
capable of handling all of the important site-specific phenomena considering the time and 
space scale of the analysis and using the equations and formulations specified. Secondly, 
provision should be made, where possible, to eliminate from the calculation framework 
the effect of any phenomena that are insignificant in the site-specific analysis. In some 
cases, inclusion of phenomena judged to be unimportant on a site-specific basis can 
increase the level of uncertainty of the analysis and thus directly affect decisions. In these 
situations, additional data collection, sensitivity runs, and other aspects of the overall 
waste load allocation program must be considered, in order that phenomena contained 
in the calculations are adequately addressed. 

Additional evaluation criteria for model selection include completeness of computer 
program documentation, costs for manpower, and computer time. 

2.3.8.2.2 	Model Selection Guidelines 

Guidelines for selection of a model fall under two categories: technical and operational. 
The technical guidelines ultimately are concerned with matching the model capabilities 
to the important physical and biochemical processes of the prototypical system. The 
operational guidelines are concerned with the ease and cost associated with model 
operation. 

The following is the sequence of model selection guidelines, with a brief discussion of the 
considerations involved. 
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a) review of existing data on waste loads, and receiving water qualrty;

b) preli'qinary mass balance calculations using simple models or equations that
provide analytical solutions for various load sources (combined sewer overflows,
nonpoint sources, sediment) and reaction phenomena.

It is also desirable to attempt to aatieipate the technical issues with respect to control
actions (evel of treament, altemate discharge locations, etc.) and detemine whetherthis
will influoce tie tlpes of reactions that ri'ill be important From the foregoing the
analpt will generally be able to establish the phenomena that should be inclu-cted ltr tt u
selected modd and tbe ''-'e and space scale of the analpis which is most appropriate.

Unds ideal circumsbsces, one would select a formal model or analpis approach thatin{t{ed all the phenomena determined to be imporant in the snray area,'and which
exduded tb.ose reacti-ons tlat are insignificant in the case in guestion. While this
guidance should be followid as much as possible, in practice a calculation framework or
model may be selected because it is anailable or familiar to the analpt

In such ciases, two ciiteria are important to apply. First, the model selected must be
capable of handliug all ofthe importrrnt site-specific phenomena consideringthe time and
space scale of the analysl -9 using&g equations and formulations specified. Secondly,
provision should be made, where possible, 1s gliminate from the calculation framerrrork
the effect-of any phenomena that are insignificaDt in the site-specific analpis. In some
cases, ind"sion of phenomena judged to be unimportant on a site-sp".ifi. br"i, .*
increase the levd of uncertainty of the analpis and thus directly affect decisions. tn tbese
situations, additional data collection, sositivity runs, and otier aspects of the overall
warlte load allocation Prognrn Eust be considered, in order that phenomena contained
in the calculations are adequately addressed.

Additioual emluation criteria for model selection include conpleteness of computer
proglam docrrmenUtion, costs for manpower, and computer .-re.

Model Selection Guiilelina

Guiddines for selection of a model fall trnder two categories: technical and operational.
The terhnical guiddines ultinatdy are concerned with matcbing the model capabilities
to the-important phpical and biochemical processes of the pitotypical sJEteDo- Ttre
operational guidelines are coDcerDed with the ease and cost associated with model
operation

The following is the sequence of model selectiou guidelines, with a brief discussion of the
c onsiderations involved-
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Technical Guideline #1 

Determine Important Features of the Prototypical System 
That are Required in the Analysis 

Site-specific data should be collected and reviewed to understand the system and establish 
the important factors associated with the identified problem. Valuable information can 
also be obtained from other experienced professionals, especially those who have 
modelling experience or site-specific field experience, and from personal site visits. 

Technical Guideline #2 

Review Available Models and Model Capabilities 

There are a wide number of models available capable of performing waste load 
allocations. It is important to be aware of those capabilities that involve a substantial 
increase in complexity. 

Technical Guideline #3 

Match Important Features of the Prototypical System 
With Model Capabilities 

An important step in model selection is comparing the important features of the 
prototypical system with the model capabilities and selecting, as technically acceptable, 
those models whose capabilities match the features of the system. A rule of thumb is to 
select the simplest model (s) that retains all important features in the prototypical system. 
Choosing a more complex model is not cost effective since data requirements and 
computer cost tend to increase rapidly. An overly complex program wll not usually result 
in an improved simulation and may increase uncertainty in the analysis. 

Technical Guideline #4 

Confirm Selection of Technically Acceptable Models 

To confirm that the models are indeed technically appropriate, the potential user should 
consult the user's manual and other support documents, contact and discuss the potential 
application with members of the support agency, and consult with other experienced 
professionals. 
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Tecbnical Guiddine #1

Detemine Importarrt Features of tre Prototlipical System
that are Required in the Analysis

Site-specific data should be collected and reviewed to understand the system and establish
the important factors associated with the identified problm. Valuable infomration can
also be obtained from other experienced professionals, especially those who have
moddling experience or site'specific field experience, and from personal site visits.

Technical Guiddine #2

Rcvierv Available Models and Modd Capabilities

Ttrere are a wide number of modds arailable capable of performing waste load
allocations. It is important to be aware of those ."pibiliti"r thlt involvea substantial
increase in complexity.

Tecbnical Guiddine #3

Match Importent Fetures of rhe PrrototSpical Systen
With Model Capabilities

An important step in model selection is comparing the irnportant feattrres of the
protogpical s)'stem with the modd capabilities and selecting, as technically acceptable,
those modds whose capabilities match the features of the system. A nrle of thumb is to
sdect the simplest modd(s) that retains all important features in the protoqpical s,rstem.
Ghoosing a more compler modd is not cost effective since data requiremeuts and
comPuter costtend to increase rapidly. An overly complexfrograur will notusuallyresult
in an improved simulation and may increase uncertainty in the analysis.

Technical Guiddine #4

eDfirm Selection of Tecbnically Accepable ModeJs

To confirm that the uodels are indeed technically appropriate, the potentid user should
consult tlre use/s uanual and other support documents, contact and discuss the potential
application with members of the support agency, and consult with other ocperienced
professionals.
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Operational Guideline #1 

Selection of Candidate Models Based on Ease of Application 

Once a technically acceptable model has been selected, it is necessary to estimate the ease 
of applying it. However, it is very difficult to evaluate the adequacy of documentation and 
support and realistically estimate costs without prior experience with the model. 
Therefore, it is recommended that the support agency be consulted. It may be possible 
that special support arrangements (including short courses or informational or personnel 
exchanges) are available under existing agreements or otherwise could be made available 
to the potential user. The support agency may also be able to provide the potential user 
with a list of local users who could be contacted for information regarding their past or 
current experience with the computer program associated with the model. 

0/my:rational Guideline #2 

Selection of Candidate Models Based on Cost of Application 
and Problem Significance 

It is difficult to estimate overall costs involved in a model application because each 
application differs in scope and complexity, and the ability to solve or avoid certain 
problems is very dependent on the experience and technical background of the analysts 
involved. However, machine requirements and costs associated with typical runs are 
usually estimated in the program documentation. As a rule, the simpler the model, the less 
expensive it is to apply. Again, it is essential that the support agency and other 
experienced professionals be contacted for information or assistance. 

Once an estimate of the costs of application has been made, it should be compared with 
the benefits of using the program as part of the water quality modelling effort and the 
overall importance of the problem. In other words, the WLA study costs should be 
consistent with the economic, social, or environmental values associated with the problem 
and its solution. 

Operational Guideline #3 

Selection of Candidate Models Based on Data Availability 
and Data Acquisition Costs 

All models require data for input, calibration, and verification. It is best if model selection 
is not restricted by availability of data and the decision is made to acquire the specific 
type of data required for the model. On the other hand, if data availability is a constraint, 
selection of a less sophisticated model than would be warranted on technical grounds may 
be appropriate. 

SUMMARY: 

The first step in model selection is to determine which programs are technically 
acceptable, based on an understanding of the important physical and biochemical 
processes in the prototypical system. The second step is to determine the ease and costs 
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Operational Guiddine #1

selection of caodidate Moders Based on Ease of Application

9"" l tecbnically acceptable model has been selected" it is necessary to estimate the ease
of applying ir However, it is very difficult to evaluate the adequacy if documentation and
supPort and realistically estimate costs uritlout prior experience with tbe model.
Iherdore, it is recommeuded that the support ag6cy be cousulted. It may be possible
that sPecial suPPort arrangenents (including short .oL*", or informationalir penonnel
exchanges) are anailable under existing agreemenB or otherwise could be made available
to the poteutial user. Ihe 

-suPPortagency Eay also be able to provide the potential user
with a list of local users who could be coutacted for information regardini A"it past or
curent experience with the coErputer program associated with the model.

Op€ratioDal Guiddine #2

selection of candidate Models Based on cost of Alrytication
and Prroblen Significance

It is difficult to estimate overall cosB involved in a model applicatiou because each
application differs in scope and complexity, and the ability to solve or avoid certain
Ptbluqf is very dependgl on the experiarce and technical background of the analyssinvolved However, machine requireueuts and costs associated-with tlpical runs are
usually estimated in the program documentation. As a nrle, 15s si'r,Fler the model, tbe less
expensive it is to aPPly. Again, it is essential that the support agency and otber
experienced profcsionals be contacted for information or assistance.

once an estimate of tle costs of application has bem made, it should be corapared wittl
the benefits of using 

$r9 nrosran as part of the rt r q,riity 6qdelting effort and the
overall imPortance of the problen. ln other words, ti" wI.{ snrdy iosr should be
consistent with the economic, social, or envkonmeutal values associated iiritb the problen
and its solution.

Op€rational Guiddine #3

selection of c.andidate Models Based on Dara A'ailabiliry
a"d Data AcquisitioD Co6c

All models require data for inpug calibration, and verification. It is best if model selection
is not-restricted by 3rrailability of data and the decision is made to acErire th";-"dfi.' gpe of data required for the model. ou the other hand, if daa arrailability is 

" "orou"irrqselection of a less sophisticated model than would be warranted on teclrnical gror:nds may
be appropriate.

SUMMARY:

Tbe first step in model selection is to determine which prograuu are technically
acceptable, based on an undersunding of the iuportant ptyo.a and biochemical
Processes in the Protogpical s)'sten. Tbi second step is to aeiermine the ease and costs
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of application of those which are technically acceptable. The result of the second step is 
a list of candidate models which may or may not be ranked according to convenience and 
cost. The final selection of the preferred model from the list of candidates is based on the 
overall judgment of the potential user taking into account all of the factors discussed. 

2.3.8.3 	Modelling Procedures 

Figure 2.2 outlines the typical development of a site specific water quality model. 

2.3.8.3.1 	Initial Assessment 

The first three steps in Figure 2.2 contribute to the initial assessment activity. The 
historical data are reviewed and employed in conjunction with initial model runs, which 
compare calculated and observed water quality to: 

• confirm existing or future water quality problems. 
• define the loads, sources, and sinks that control water quality. 
• define the important reactions that control water quality. 
• define issues in the area of transport that must be resolved. 

The initial assessment is the first step of the process aimed at understanding the factors 
controlling water quality. The initial assessment activity is a first full step in 
understanding quantitatively the factors controlling water quality. It is not a preliminary 
analysis; instead, the initial understanding is translated into a field and experimental 
program whose data output begins to challenge and strengthen the understanding of the 
system. 

2.3.8.3.2 	Field Program 

This task translates the results of the initial assessment into a practical field program that 
can be carried out on the receiving water and in the laboratory using the resources and 
manpower required and/or available. 

2.3.8.3.3 	Model Calibration 

Following the selection of an appropriate model and the collection of the relevant field 
data, it is necessary to calibrate the model. Model calibration is necessary because of the 
semi-empirical nature of present day water quality models. 
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2.3.8.3.1

2.3.8.3.2

2.3.8.3.3

of application of those whidr are technicdly acceptable. the result of tlre second step is
a list of candidate models which may or may not be ranked according to convenience and
cost. The final selection of the preferred model from the list of candidates is based on t}le
overall judgment of the poterrtial user taking into account all of the factors discussed.

MaMIingPrrcdtrs

Figure 2.2 outlines the tlpical developmmt of a site specific water quality model.

Initial z4ssessment

The first tbree steps in Figrrre 22 contribute t6 the initial assessment activity. The
historical data are reviewed and employed in conjunction with itritial model runs, which
compare calculated and observed water quality to:

. confirm existing or future water quality probl"ms.

. define the loads, sources, and sinks that control water quality.

. define the important reactions that control water quality.

. define issues in the area of transport tlat must be resolved.

The initial assessment is the first step of the process aimed at understanding the factors
controlling $rater quality. The initial assessment activity is a 6rst full step in
1sds662ading quantitativdy the factors controlling water quality. It is Dot a prdiminary
analfis; instead, the initial urdestanding is tanslated into a 6eld and experimental
protram whose data output begins to chdleoge and streogthen the understandi',g of the
s]'stem.

Field. hogram

This task uznslates the results of the initial assessment into a practical field program that
can be carried out on the receiving water and in the laboratory using the resources and
manpower required anVor available.

Moilel Calihration

Following tbe selection of an appropriate model and the collection of the relevant field
data, it is necessary to calibrate the model. Model cdibration is necessary because of the
semi-empirical nahrre of present day water quality models.
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In model calibration activities, the data from the field program are employed to define 
model criteria, constants and equations. Water quality calculations using the model are 
developed for the various conditions associated with each of the water quality data sets. 
These conditions include those associated with the historical data and the data collected 
in the field program. Adjustments in the value of model parameters must be made in a 
consistent fashion for all conditions. The results of these activities are a set of consistent 
model parameters, which are then employed to develop water quality calculations for the 
conditions associated with all available data sets. Comparisons of calculated and observed 
water quality profiles should be developed. The model runs and calculations employed 
to search for and define the series of consistent coefficients should be retained since they 
can provide an indication of system sensitivity. 

2.3.8.3.4 	Model Verification 

At this stage in the modelling process, a calibrated model has been developed. The next 
step involves a test of the`adequacy of the model in terms of decisions required in the 
waste load allocation study. Without validation testing, the calibrated model remains a 
description of the conditions defined by the calibration data set. The uncertainty of any 
projection or extrapolation of a calibrated model would be unknown unless this is 
estimated during the validation procedure. 

Model verification efforts should contain activities similar to those discussed under model 
calibration. In general, model parameters should not be altered in the verification 
analysis. If changes in these model inputs are required, the changes should be entered 
for all data sets including historical, calibration, and verification data. 

Comparison between observed and calculated water quality for all data sets should be 
developed. Sensitivity analyses should be conducted on model parameters so as to 
determine which parameters have the greatest impact on model predictions. 

The next step in the process is to define a site-specific water quality model that consists 
of: 

• A single set of model parameters that were developed and used in the calibration 
and verification analysis. These parameters should be uniform in space and time 
varying only as defined below. 

• A set of rules for variation of model parameters in terms of measured information, 
such as temperature, flow, loads, geometry, etc. The rules for variations of 
parameters should be those used in the calibration and verification activities. 

• A range of values for model parameters that cannot be adequately defined by a 
single value. The range of parameters, determined from sensitivity analysis, 
should be used in all projections. 

• The quantitative and qualitative measures of model adequacy, including graphs, 
statistics and appropriate discussions. 
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2.3.8.3.4

In model calibration activities, the data from the field progran are employed to define

model criteria, constants and equations. Water quality calculations using the model are

developed for the various conditions associated with each of the water quality data sets.

Ttrese conditions include those associated with the historical data and the data collected

in the field program. Adjusments in the value of model parirmeters must be made in a
consistent fashion for all conditions. The results of these activities are a set of consistent
model panrmetenr, whidr are then employed to develop vmter qualfiy calculatious forthe
condi.tions associated with all available data sets. Comparisons of calculated and observed

water quality profiles should be developed. The model nrns and calculations enployed
to search for and define the series of consistent coefficimts should be retained since they
can provide an indication of qntem sensitivity.

MoilelVrification

At ftis stage in the modelling process, a calibrated modd has been devdoped. The next
step involves a test of the'adequacy of the model in terms of decisions required in the
waste load allocation snrdy. Without validation testing, the calibrated modd remains a
description of the conditions defined by the calibration'data set Ttre rmcertainty of any
projection or e:roapolation of a calibrated model would be unlcnown unless this is

estimated during the validation procedure.

Modd verificatiou effons should contain activities simil4l1s those discussed undermodel
calibration In general, model parameters shoutd not be altered in the verification
analpis. If changes in these model inputs are required, the changes should be entered
for all data sets induding historical, calibration, and verification data.

Comparison between obserrred and calculated water quallty for all data sets should be

developed. Sensitivity analyses should be conducted on model parameters so as to
determine which parameters have the greatest impact on model predictions.

The next step in the process is to define a site-specific w.ater quality model fhat consists

of:

. A single set of model parameters tbat were devdoped and used in the calibration
and verification analysis. These parameters should be uniform in space and time
urying only as defined below.

. A set of rules for rnriation of model parameters in terms of measured iniormation,
such as temperature, flow, loads, geometry, etc. The rules for variations of
panrmeters should be those used in the calibration and verification activities.

. A range of nalues for modd panneters tlrat cannot be adequately defined by a
single nalue. Ttre range of paraneten, determined from sensitivity anallais,
should be used in all projections.

. Ttre quantitative and qualitative meaiures of model adeguacy, including graphs,

statistics and appropriate discussious.
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2.3.8.3.5 	Allocating Waste Loads 

The purpose of the waste load allocation analysis is to define the quantity of waste that 
may be discharged into a receiving water while meeting the water quality objectives. 

The initial requirement is to quantitatively define the critical conditions that will control 
waste load allocations. There may be one or more critical conditions that should be 
considered. 

Once the critical conditions are established, the calibrated model can be used to predict 
the water quality response due to various loads. With the model in place, the regulatory 
agencies shall determine the receiving water use, and thus the required receiving water 
quality (as outlined in the CCREM guidelines). By varying the loads from the calibrated 
model, it is then possible to determine required effluent quality and the associated level 
of treatment required. This procedure is illustrated in Figure 2.3. 

FIGURE 2.3 

SCHEMATIC REPRESENTATION OF PROCEDURE FOR 
ESTABLISHING REQUIRED LEVEL OF TREATMENT 
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2.3.8.3.5

DETERUOIINO RECEIV|I{g
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The purpose of the waste load altocation analpis is to define the quantity of waste that
may be discharged into a receiving water while meeting the water quality objectives.

The initial reguirenmt is to quantiatively define the critical conditions that will cenrrol
waste load allocations. Ttrere may be one or more critical conditions that should be
considered.

Once the critical conditions are established the calibrated model can be used to predict
the water quality response due to various loads. With the model in place, the regulatory
agencies shall determine the receiving water use, and thus the required receiving water
quality (as outlined in the CCREM guidelines). Byvarying the loads from the calibrated
model, it is then possible to determine required effluent quality and tbe associated level
of treabent required. This procedure is illustrated in Figure 2.3.
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Chapter 3 	MONITORING AND ENFORCEMENT 

3.1 	PLANT CLASSIFICATION 

3.1.1 	General 

It is necessary to classify facilities according to their "degree of difficulty to operate". All 
municipal wastewater facilities within Atlantic Canada be classified by the appropriate 
regulatory agency. A facility Classification Certificate may then be issued for each facility. 

The regulatory agency, upon application of a predesignated form, should classify all 
wastewater collection systems and treatment plants. The Classification shall take due 
regard to size, type and character of the wastewater to be treated, and other physical 
conditions affected by such treatment plants and distribution systems and according to the 
skill, knowledge, and experience required of an operator. 

3.1.2 	Classification System 

Facilities shall be classified in one of four classes designated as Class I, II, III, or N 
according to complexity of operation (with Class N being the highest). Classification of 
treatment plants shall be based on a point system in accordance with Table 3.1 and 3.2. 
Classification of collection and distribution systems shall be based upon population served. 

3.1.3 	Classification Changes 

Classification of any facility may be changed at the discretion of the regulatory agencies 
by reason of changes in any condition or circumstance upon which the original 
classification was predated. Due notice of any such change shall be given to the owner 
of the facility. 

3.1.4 	Classification Certificate 

On satisfactory fulfilment of the requirements provided herein and based on the approval 
of the appropriate regulatory agency, a suitable certificate to the applicant designating the 
plant or system classification shall be issued. 

Certificates of classification shall be permanent unless revoked for cause or replaced by 
one of a higher class. 

Chapter 3 MOMTORING AI{D EMORCEMENT

3.1

3.1.1

3.t2

3-1.3

PHI\TT CTASSIFICATION

Gen€ral

It is necessary to dassify facilities according to their odegree of difficulty to operate.. All
municipal wastewater facilities witlin Atlantic Canada be classified by the lppropriate
regulatory agency. A facility Oassification Certificate may then be issued for ea"L facility.

The regulatory agency, upon application of a predesignated form, should classify all
wastewater collection systens and treament plants. The Classification shall take due
regard to size, tlpe and draracter of the wastewater to be treat€d, and other physical
conditions affected by sucb ueament plants and distribution EAteEts and according io the
skill, knowledge, and experience required of an operator.

Classifietiou Systen

Facilities shall be classifiJa in one of four classes designated as Class I, II, [I, or IV
according to complexity of operation (with Glass IV being ttre highest). Classification of
treahent plants shall be based on a point EEteE in accordance with Table 3.1 and 3.2.
Classification of collection and distribution systems shall be based upon population served.

ClassiEcatiou Changes

Classification of any facility may be changid at the discretion of the regulatory ageucies
b-Y rgason of changes in any condition or circumstance upon wni6 tli origina
daslificatioa was predated. Due notice of any such change shall be given to the oivner
of the facflity.

Classificatiou Certificate

on satisfactory fulfiLnaent of the requirements provided herein and based on the approval
ofthe appmpriate regulatoryagen'cy, a suitable cqrificate to the applicant designaingthe
plant or s]rsteD dassification shall be issued.

Certificates of dassification shall be permanent ruless rerroked for cause or replaced by
one of a higher dass.

3.L.4



MONITORING AND ENFORCEMENT 
	

Page P3 - 2 

TABLE 3.1 - FACILITY CLASSIFICATION SYSTEM 
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Wastewater Pop Served 1500 or 1501 - 15,001 - 50,000 & 
Collection less 15,000 50,000 greater 
(WWC*) 

Wastewater Range of Points 30 or less 31 - 55 56 - 75 76 & greater 
Treatment 
64A4,1) 

Simple in-line treatment (such as booster pumping or preventive chlorination or odour control) is 
considered an integral part of a collection system. 

TABLE 3.2 - POINT SYSTEM CLASSIFICATION OF WASTEWATER TREATMENT PLANTS (WW1) 
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Size 
Maximum population equivalent (PE) served, peak day 1 pt per 10,000 PE or part (Max 10). 

Design flow (avg. day) or peak month's flow (avg. day), 
whichever is larger 

1 pt. per MGD or part (Max 10). 

Effluent Discharge 
Receiving stream (sensitivity) 
Land disposal-evaporation 
Subsurface disposal 

2-6 * 
2 
4 

Variation in Raw Wastes (slight to extreme) . 0-6 ** 

Pretreatment 
Screening, comminution 
Grit removal 
Plant pumping of main flow 

3 
3 
3 

Primary Treatment 
Primary clarifiers 
Combined sedimentation digestion 
Chemical addition (except chlor., enz.) 

5 
5 
4 

Secondary Treatment 
Trickling filter w/sec. clarifiers 
Activated sludge w/sec. clarifiers 
(including ext. aeration and oxidation ditches) 
Stabilization ponds without aeration 
Aerated lagoon 

10 
15 

5 
8 

Advanced Water Treatment 
Polishing pond 
Chemical/physical - without secondary 
Chemical/physical - following secondary 
Biological or chemical/biological 
Ion exchange 
Reverse osmosis, electrodialysis 
Chemical recovery, carbon regeneration 
Oxygen generation on-site 

2 
15 
10 
12 
10 
15 
4 
5 
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TABI.E 3.1 . FACIUTY CLASS|F|CAT|oN SYSTEM

Simple'lrrline'troEtment (such as booeter pumplng or prwentlve chlorinatlon or odour cortrol) ls
consldered an Integral part ol a oollesdon €yslem.

TABrE 32 - pOtNT SYSTEM CT-ASSIF|CAT|ON OF WASTEWATER TREATIIENT PIANTS ($rWD

Stss
Mqlmum populdon equhralent (PB served,

1 pt per MGD or part (Ma;( 10).Ileslgn llow (wg. day) or peak monlh's flow (avg. day),
whlchwer le hrger

Eflluerl Dlscharge
ReceMng steam (sensllivity)
Land diepoeal-evapordon

2S)
2
4

Varhlon In Raw tVast€s (sllEtrt to

Pr&eotneni
Screenlng, commlnudon
Grlt removal

3
3
3

5
5
4

Prlmary Trodnonl
Prlmary dqrlfiers
Comblned sedimsndon digestion
Chemlcal addilion (except chlor.,

10
15

5
8

Seoondary Treqtmsnt
Trickling filter deeo. clarifiers
Activdod sludge dsec. clarifiers
(lncludlng el<l. aerdon and oxlddion dtlches)
SlabilLdon ponds wlthoul aerdion

2
l5
10
12
10
15
4
5

Mvanced Watet Troatmont
Pollehlng pond
ClremlcaUptryslcal - wilhod cocctndary
Chemlcal/physlcat - followlng eecondary
Blologlcal or chemicaUblologlcal
lon exchange
Re\rerse o6mosl6, electodlalyels
Chemlcal recov€ry, carbon regenerdon
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Solids Handling 
Thickening 
Anaerobic digestion 
Aerobic digestion 
Evaporative sludge drying 
Mechanical dewatering 
Solids reduction(1) Incineration 

(2) Wet oxidation 

5 
10 
6 
2 
8 

12 
12 

Disinfection 
Chlorination or comparable 5 
On-site generation or disinfection 5 

Laboratory Control by Plant Personnel 
Bacteriological (complexity) 3-10 *** 
ChemicaVphysical (complexity) 1-10 **** 

* 	These items are based on judgement and should be given the higher number of points for 
greater complexity. (See Point System Guidelines (VVWT)). 

POINT SYSTEM GUIDELINES (WW1) 

. 1 
* 	Effluent Discharge 1 

Receiving stream sensitivity 
The key concept is the degree of dilution provided under low flow conditions. Suggested 
point values are: 

'Effluent limited segment in EPA terminology 
secondary treatment is adequate 2 
More than secondary treatment is required 4 
'Water quality limited segment' in EPA terminology: 
stream conditions are very critical (dry run, for 
example) and a very high degree of treatment Is 
required 6 

** 	Variation in Raw Wastes (slight to extreme) 

The key concept is frequency and/or intensity of deviation of excessive variation from normal or 
typical fluctuations; such deviation can be in terms of strength, toxicity, shock loads, I and I, 
etc. Suggested point values are: 

Variations do not exceed those normally or typically 
expected 0 
Recurring deviations or excessive variations of 
approximately 100% in strength and/or flow 3 
Recurring deviations or excessive variations of 
approximately 200% in strength and/or flow 6 

*** Laboratory Control by Plant Personnel 

Bacteriological/biological (complexity). 
The key concept is to credit bacti/bio lab work done on-site by plant personnel. Suggested 
point values are: 

Lab work done outside the plant 0 
Membrane filter procedures 3 
Use of fermentation tubes or any dilution method 5 
Biological identification 7 
Virus studies or similarly complex work conducted 
on-site 10 
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Sollds Handllng
Thlckenlng
Anaeroblc dlgoetlon
Aeroblo dlgesdon
Evaporqfiye sludge drylng
Mechsnical dewaterlng
Sollds reducdon(1) lncinerdion

(2) Wot ordddon

5
10
6
2
8

12
12

Dblnfectlon
Chlorirdon or oomparable
Orrsile generdon or dlslnfes{ion

5
5

laboratory Cortrol by Plan| Personnel
Bacterlologlcal (oomplextty)
Chemlcal/otlsicol frcmolerdtvl

910 *fi
l-10 ft.r

t Theee ilems are based onJudgemenl and should be given the hlgher number of poffi for
Ereder complexiV. (See Polnl Sygiem Guidellnos (WWn).

POTNT SYSTEH CUTDzuNES (WWr)

r Ef{luelrl Dlecharoe

FeceMng srtean senslllvlty
The kry-concep,f b tre degree of diludon provlded under lory flow condidons. Suggested
polnt vulues are:

'Effluent llmhed eegment ln EPAtemlnology
seoondary tednent ls adequde
More than eecondary irednent lo requhed
Wder quality limhed segmenf In EPAtermlnology:
siream condltlons are very oritlcal (dry run, for
example) and a very hlgh degree of tre&nom ls
requlred

2
4

6

Varlsllon In Faw Wastos (ellghr to onromo)

The key clnaopl ls lrequsncy and/or lntensiy ol devlaton of exceoelve varldon from normal or
typloal fluotucdone; such dwldon can be ln terms of sbength, todoity, shock loads, I and l,
etc. SuEEssled polntvalue are:

ff

Varldons do nol qaeedihce nornally ortyplcally
ocpscled
Racuning dwldione or exceeslve varldons of
approxlmdely l(Xlg6 In sirength and/or flow
Recurdng devladons or qoeeslve varidons ol
approxlmdely 200% ln sfiensth and/orf,ow

0

3

6

Irboratory Cotrtrol by Planf Porconnel

Bactedologlcat&lotoglcal (compledfg.
The key-concepl le to credlt bacd/blo lab work done on-ehe by plam peraonnel. Suggeeted
polnt values are:

tfr

Lab work done oulslde the plard
Membrane frlter procedures
uee of lermentaffon fubee or any dlludon msthod
Blologlcal lderdifi cdon
Mrus eiudles or slmllar| complex work conduc.ted
on-eite

o
3
5
7

10

:. j\

i.



**** 	Chemical/Physical (complexity) 

The key concept is to credit chemical/physical lab work done on-site by plant personnel. 
Suggested point values are: 

Lab work done outside the plant 0 
Push-button or visual methods for simple tests such 
as pH, settleable solids - up to 3 
Additional procedures such as DO, BOO, titration, 
solids, volatile content - up to 5 
More advanced determinations such as COD, gas 
analysis, specific constituents - up to 7 
Highly sophisticated instrumentation such as atomic 
absorption and gas chromatography 10 

3.2 	 OPERATOR CERTIFICATION 

3.2.1 	General 

Owners of municipal wastewater facilities may be required to have one or more operators 
certified at the same level as the facility classification or higher. This requirement will be 
mandatory in Nova Scotia as of January 1, 1997, for Class I facilities; as of January 1, 
1998, for Class II facilities; as of January 1,1999, for Class HI facilities; and as of January 
1, 2000, for Class N facilities. In New Brunswick, Newfoundland, and Prince Edward 
Island, certification requirements are being administered under a voluntary certification 
program. If and when operator certification becomes mandatory in these provinces, levels 
achieved under the voluntary program will still be valid. 

3.2.2 	Operator Pre-Requisites 

The minimum prerequisites for operator certification at the various levels are shown in 
Table 3.3. The specific requirements for education/experience for each of the levels of 
certification are further defined in the sections following. 

TABLE 3.3 - OPERATOR CERTIFICATION PRE-REQUISITES 

7• • -::::: *:**Ininin:::::::::::::epa.:,.:*.z..::::::...,.:k: 
. ...:.:sMginINM:N:::iI:V::kgIMg 

:::01:MIR:_"Eig::::§Mij..1iiliiNii:::.:-  
IYOR:::Wyiglik:::IKM::5: 

...z.z... 	::.:::::::).OWWW.,iikp.:::.: 
f 	 iiI:1:01.1Ntgas 

Op-in-tmg Education 12 12 
Experience (a) (a) 

• 	I Education 12 12 
Experience 1 1 

II Education 12 12 
Experience 3 3 

III Education 14 14 
Experience . 	4 4 

DRC (2) 

IV Education 16 16 
Experience 4 6 

DRC (2) 

WWT - Wastewater Treatment 
WWC - Wastewater Collection 
DRC - Direct Responsible Charge 
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*ttt Chemlcal/Phyelcal (comfledtyf

The key cortaept is to dedit chomloaUptryslcal lab work done on-site by plant personnel.
Suggeled polnt value are:

lab work done oulslde ihe plant I O
Pushbuton or vieual rnedrods for slmple tesb such I
as pH, seltleable sollds - up to I S
Addifonal prooedures euoh as DO, BOD. titdion, I
sollds, volaffle oordent - up to I S
More advanced determlndons such as COD, gas
analysis, spedflc consrUtuerds - up to
Highly eophlsdcded Insilrumerdadon such as domlc

7

10and
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OPERATOR CERTIHCENON

G€ueral

Ownen of municipal wastewater facilities may be required to have one or Eore operators
certified at t}re styrie levd as the facility dassification or higher. This requirement will be
mandatory in Nom Scotia as of January 1,7997, for Class I facilities; as of January 1,
1994 for Class II facilities; as of January l,l999,for Class III facilities; and as of January
1, 2000, for Class IV facilities. In New Brun$ 'idq Newfoundland, and Priuce Edward
Island, certification reguirements are being administered under a voluntary certification
Program. If and when operiator certification becomes mandatory in these provinces, levds
achieved under the noh:nary program wil stiU be valid.

Operator keRcErisites

The minimum preregrisites for operator certification at the various levds are shown in
Table 3.3. Ttre specific requkements for educatioVexperience for each of the levels of
certification are furdrer defined in the sections following.

TAAIE 3.3 . OPERATOR CEIrNFICATION PFE.REAUFMS

WWT - WastewderTredneril
WWC - Waslsulrder Colleston
DRC - Dlrcc,t Responslble Charge
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(a) 	Three (3) months operating experience or completion of an approved basic 
training course. It is recognized that the position operator-in-training (OIT) is not 
a legally required position. It is included here to illustrate a method of 
encouraging new entrants in the field to enter into the certification program. 

	

3.2.3 	Experience Requirements 

°Operating experience° is defined as time spent at a plant or system in satisfactory 
performance of operation duties. 

"Direct responsible charge" (DRC) is defined as follows: 

(a) In smaller facilities where shift operation is not required, DRC experience is: 

1) 	Active, daily, on-site charge, and performance of operation duties in the 
same or next lower certification class. 

(b) In large facilities where shift operation is required, DRC experience is defined as 
both: 

1) Active, daily, on-site technical direction, and supervision of operation 
duties in the same or next lower certification class; and/or 

2) Active, daily, on-site charge of an operating shift, or a major segment of 
a system or facility in the same or next lower certification class. 

	

3.2.4 	DRC Requirements 

"Class I or II" - For Class I or Class II certification, DRC experience is not required. 

"Class M - For Class M certification, one-half of the operating experience requirement 
must be DRC experience gained: 

(a) in Class II, if in a top supervisory position, and as specified in the definition of 
DRC experience, or 

or 

(b) in Class II or higher, in on-site charge, and as specified in the definition of DRC 
experience. 

"Class IV" - For Class IV certification, one-half of the operating experience requirements 
must be DRC experience gained: 

(a) 	in Class III, if in a top supervisory position, and as specified in the definition of 
DRC experience, or 
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3.24

(a) Three (3) months operating erperimce or completion of an approved basic
uaining coune.It is recoguized thatthe position operator-in-training (OII) is not
a legally required position. It is induded here to illusrate a method of
encouraging new entants in the field to ents into the certification protriam.

Eqrerience nequirem€uB

"Operatiug experience' is defined as ti"'e spent at a plant or Erctem in satisfactory
perform,ance of operation duties.

Direcg responsible chargeo (DRO is defined as follows:

(a) ln smaller facilities where shift operation is not required DRG experience is:

1) Active, daily, on-site charge, and performance of operation duties in the
saEe or next lower certification dass.

O) In large facilities where sbift operation is reqnire4 DRC experieuce is defined as
both:

1) Activg daily, on-site tedrnicd direction, and supewision of operation
duties in the sane or uert lower certification dass; and,/or

2) Active, daily, on-site drarge of an operating sbift, or a major segment of
a s'lstem or facility in the sarne or naxt lower certification dass.

DRC Requirenents

"Clasg I or II' - For Class I or Glass II certification, DRC experimce is not required.

'Oass III - For Class III certificatiorq one-half of the operating experience requirement
must be DRC experience gained:

(a) in Class II, if iq a top supervisory position, and as specified in the definition of
DRC experience, or

or

O) in Oass II or bigher, in on-site charge, and as specified in the definition of DRG
erperience.

oClass I\P ' For Class IV certiEcation, one-half of tbe operating eqrerieuce requirements
Dust be DRC experience gained:

(a) in Oass ru, if iD a top supcvisory positioa, and as specified in the definitiou of
DRG experience, or
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(b) 
	

in Class III or higher, in on-site charge, and as specified in the definition of DRC 
experience. 

"Collection and Distribution" - DRC experience is not required for wastewater collection. 

3.2.5 	Substitutions 

"Class I" - No substitution for experience requirement for Class I is permitted. 

"Class II, III or IV" - Substitutions may be made for required experience in Classes II, III 
and N, but with the limitation that 50 percent of any stated experience requirement (both 
operating and DRC) must be met by actual on-site operating experience in a plant or 
system. 

3.2.6 	Formal Education Substituted for Experience 

"School" - High school education cannot be credited for substitutional value toward any 
experience requirement, high school education is in itself a basic requirement for 
certification at any level. 

"Post-High School" - Approved relevant formal academic education at the post-high school 
or college level may be substituted for experience requirement (either operating or DRC) 
on a year-for-year basis, subject to the 50 percent limitation previously described. 

"Note" - Education applied in substitution for an experience requirement cannot also be 
applied to the education requirement. 

3.2.7 	Experience Substituted for Formal Education 

Substitutions may be made for required formal education, subject to the following criteria: 

"Grades 1-12" -1 year of operating experience (operating or DRC) may be substituted for 
2 years of grade' school, without limitation. 

"Class III" - A maximum of 1 year of DRC experience in a Class II (or higher) position may 
be substituted for 1 year of post-secondary formal education requirement for Class II 
certification. 

"Class IV" - A maximum of 1 year of DRC experience in a Class III (or higher) position may 
be substituted for 1 year of post-secondary formal education requirement for Class 13 
certification. 

"Note 1" - Experience applied in substitution for an education requirement cannot also be 
applied to the experience requirement. 

32.8 	Examinations 

Once qualified under the education and experience requirements, an operator must pass 
an exam approved by the regulatory agencies in order to be certified. 
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O) in Class III or higher, in on-site charge, and as specified in the definition of DRC

experience.

'Collection and Distribution' - DRC experience is not required for wastewater collection.

Suffirtions

oGlass Io - No substinrtion for experience requirernent for Class I is permitted.

"Glass II, III or lrrj. - Substinrtions may be made for requhed expuriun.e in Classes II, ilI
and IV, butwittr the limitation that 50 percent of any stated ergerience requirement Ooth
operating and DRC) must be Det by actnd on-site operating experience in a plant or
qEtem-

Formal Educatiou Sttbstiuteil for Eryericnce

. "School" - HiSh school edutation cannot be credited for substinrtional nalue toward any

experience requireureng high sdrool education is in itself a basic requirement for
certificatiou at any level.

?ost-High Sdrool' - Approved rdenant formal academic education at the post-high sdtool
or college level may be substinrted for operience requirement (either operating or DRG)

on a year-for-year basis, subject to the 50 percent limitation previously desaibed.

"Note' - Education applied in substitution for an e:rperience requiremef,f camot also be

applied to the education requirement

Eryerience Substitrred for Formal Education

Substinrtions may be made for required formal education, subject to the following criteria:

"Grades !-72' - 1 year of operatini experience (operating or DRQ may be zubstinrted for
2 years of grade'school, without limitation.

nClass [tti - d 6a$murn of 1 year of DRC experience in a Class II (or higher) position may
be substinrted for 1 year of post-secoDdary formal education requirement for Class II
certification

"Class t\P - Amaximr:m of 1year of DRC erperience in a Glass III (or higher) position may
be substinrted for 1 year of post-secondary formal education requirement for Class IB
certification.

nNote 1n - Experience applied in substinrtion for an education requireuent cannot also be

applied to the erperience requirement

Frarninations

Once qualified rmder the education and experience requirenents, im operator must pass

an exam approved bythe regulatory agencies in order to be certified-

328
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3.3 	MONITORING REQUIREMENTS 

A monitoring program, including regular sampling of sewage treatment systems effluent 
and recording of flows, shall be undertaken by the systems operating authority/owner. 
This monitoring program should be carried out in compliance with sampling and analysis 
requirements set by the appropriate regulatory agency. 

A typical sampling frequency for compliance is presented in the following table: 

:s.• 	, 	...., 	..... .. 	..•::;:;:;:i.:K:;:;:i: iii***:•::::;: 	.: 	.:•::: ..:.:.:•:•: 	. .: 	-74 
i.i, i s.i.... .: 	4:I..? 	x.f..:.. 	....... •••.A.•:;.$:;,.... ...• , .........-:•.• 	• 	:,:$:::::•:::.:. ...., • • 	...- 

: 	• • 	, 
. 	

,5. 	:::. 	. . . . 	..„.............. .i:L....:. 	.........x. ...,iziv:i::::...,.,.,;..; 	Iiii 	, 
•::: 	• .• .: . :::•.• .. 	:::::: 	ii:;::•iiii;:i iix::::•::::•:•:•:::::<:::::::•::::•:;;:;;:t::::•>.**-•:•::,:x.: i 	:::::•:.• 	. 	, 0 •::: .:- 

....s? .,... 	 ; 	. ,,,,....: 	 uoicii  • a ••••::: .•:, ..,:leeif.,400$11i.sif ..., .; ,,•..? . : ...•..iir.:z.i•g; i ; 

I 
II 	, 
III 
DI 

6/year 
2/month 
2/month 
1/week 

Samples should be 24-hour composite samples, except for those collected at lagoons, 
which may be grab samples. Samples shall be analyzed for BODE, suspended solids and 
fecal coliforms. Additional parameters requiring sampling shall be listed in the "Approval 
to Operate" or " Certificate of Approval". 

	

3.3.1 	Owner/Operator Responsibility 

The owner/operator of any wastewater treatment or collection facility shall be responsible 
for conducting all compliance sampling. The owner/operator shall ensure that all 
compliance sampling is conducted in accordance with Policy Section 3.4 and in the 
stipulations of the "Approval to Operate" or "Certificate of Approval". 

	

3.3.2 	Regulators Agencies' Responsibility 

The regulatory agency shall be responsible for enforcing compliance requirements, as 
described in Policy Section 3.4, on any wastewater treatment or collection facility. 

3.4 	COMPLIANCE REQUIREMENTS 

A sewage treatment plant shall be considered in compliance with the effluent limitations 
if 80 percent of the sample test results, the frequency and number of which are specified 
by the regulatory authority, meet the required standard for that plant. No single result 
can be greater than two times the required standard for the plant. 

3.5 	REPORTING REQUIREMENTS 

The operator/authority/owner shall ensure that all monitoring results are submitted to 
the appropriate regulatory agency. 
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REQI'IREMENTS

A monitoring ProSram' qd}-Ss reqular sanpling of sewage treat,,lent E|stens effluentand recording of flows, shail bJundertaken ir uf," *i;;: *L*, authority/owner.This monitorint Progniru should be carried out in codpld;";A sampling and analysisrequirement set by the appropriate regulatory agency.

A tJryical sampling frequenry for compliance is presented in the following table:

samples should be 24'hour c_omposite samples, Tcept for those collected at lagoons,whidr may be grab samplp. sanples shall.'!,e ;Jdj i;; ;o% suspended sorids andfecal coliforms. additional parameien t"q"itittg oiprGi;h.ll ;. usted in the .Approrzal
to Operate" or " Certificate of Approval". '

Oumec/Operator Responsibility

The owaer/operator ofanywastewatertreatrnentor collectionfacilityshall be responsiblefor coaducting all compiian.. r.-ptiot 11'" il;;;;; shal ens're that a'compliance sampling is conducted in a-ccord*"" *i6 F"rto 
't"*on 

3.4 and in thestipulations of the 'Approrral to Operate' or .Gertificate ;i6;;"*1..
Regulators Agencies' nesponsibitity

The regulatory agency^:bl g" responsible for enforcing compliance reEriremen6, asdescribed in Policy section 3.d on .ny *art w"t r teament oi collection facility.

I
It
m
IV

6/year
Tmonth
Tmonth
l/week

3.4 GoMPITANG REQIITRHUENIS

A sewage reabent plaat shall be considered in compliance with the efftuent limitationsif 8o percent of the s-ampt" tot toutts, .lt" ft'qdd;d;;;; of which are specifiedbvthe regulatory authority, meet the i.lnita'rt-d"rai";.rr;;i;'i-" t ri'r[j,can be greater than nro tioes the requtea stard*d;";;;;i;

35 REPORTING REQINREIVIEIITS

The operator/authority/or,rmer shall ensure that all monitoring resultr are submitted tothe appropriate regulatory agency.



FF'

:f,:.1;

'{

'.,..1

:'ls
"1

;"1.

{ 
'a'i 

t_

:-r
!J.,

'!, -., -r.. ! i
-i .r - 

^. +



Chapter 4 	APPROVAL REQUIREMENTS AND PROCEDURES 

4.1 	APPLICATION FOR APPROVAL 

The regulatory authorities require that application for approval shall be made in writing 
by a person responsible for the construction, modification, or operation of sewage works. 
The application shall be submitted to the appropriate regulatory agency. 

An application for the construction or modification of sewage works shall include 
engineering reports, plans and specifications and all other information which the 
regulatory agencies may require. 

Approval in principle of preliminary reports and plans (concept approval) shall not 
constitute official approval. No approval for construction or modification can be issued 
until final detailed plans and specifications have been submitted to the regulatory agency 
and found to be satisfactory. Such works shall not be undertaken until an official 
"Certificate of Approval" bearing the necessary signatures has been issued by the Minister 
of the appropriate regulatory agency. 

All final reports, plans and specifications should be submitted at least 90 days prior to the 
start of the construction or modification. The reports, plans or specifications shall be 
stamped with the seal and signature of the designing engineer, licensed to practice in the 
Province of application. 

The application shall include sufficient design information and two complete sets of plans 
and specifications submitted directly to the appropriate regulatory agency. 

Engineering services are performed in four (4) steps: 

a) preliminary evaluation; 

b) pre-design report; 

c) preparation of construction plans, specifications, contractual documents and 
design report; and 

d) construction compliance, inspection, administration and acceptance, and 
submission of a post-construction report. 

These services are generally performed by engineering firms in private practice but may 
be executed by municipal or provincial agencies. 

The overall approvals process is outlined in Figure 4.1. 

Chapter 4 AppRovAL REQUTREMENTS At{D PROCEDITRES

4.7 APPUCAXION FOR APPROVAL

The regulatorr auth-ofti1 require that application for approval shall be made in uriting
bl a person responsible for the constmction, mbdincation, or operation of sewage works.
The application shall be submined to the appropriate regulatory agency.

An application for the constmctioD or modification of sewage works shall include
engineering rePorts, plans and specifications and all other information which the
regulatory agencies may require.

Approval in principle of prdiminary reporc and plaqs (concept approval) shall not
constittrte 9fficial approval. No approvalfor consuuction or modiR.idon can be issued
until finaldeailed plans and speciEcations have been submitted to the regulatory agency
and fotmd to be satisfactory. such worlcs shall not be undertakm Gtf 

"ti 
ohcialnCertificate of Approval' bearing the necessary sigaatures has been issued by the Minister

of the appropriate regulatd,ry agency.

AII fi".1 reporB, plans and specifications should be submitted at least 90 dap prior to the
start of the consrtrction or mo'lification The reports, pleqs or specificaions sball be
stamped with tbe seal and signature ofthe desigaing en-gir".r, licensed to practice in ttre
Province of application.

The application shall include sufrcient design information andnvo complete sets of pl,qs
and specifications submitted directly to tre appropriate regulatory agency.

Engineering senrices are perforaed in four (4) steps:

a) prdiminary enaluation;

b) pre-desrgn reporq

c) preparation of constuction plans, specifications, conrachral docnments and
design reporg and

d) cotrsbmction 
'compliance, 

inspection, qdminisrratien and acceptance, and
submission of a post-constrrctiou reporL

Thee tdlf are gencrallyperformed by eugineering firns in prinate practice but may
be executed by mrmicipal or provincial aiarcies.

The overall apprornls process is outlined in Figrue 4.1.
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FIGURE 4.1 
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4.2 	PRE DESIGN EVALUATION 

A pre-design evaluation shall broadly: 

a) describe existing problems; 

b) assess a receiving waters' assimilative capacity; 

c) consider methods for alternate solutions including site and/or route selection; 

d) estimate capital and annual operating costs; and 

e) outline steps for further project implementation including applications for grants-
in-aid and approval by regulatory agencies. 

	

• 42.1 	Flow Gauging and Wastewater Characterization Studies 

Prior to the preparation of a pre-design report on an existing sewerage system, a 
comprehensive flow gauging and wastewater characterization study should be conducted. 
This will aid in gaining a better understanding of important design criteria such as flow 
rates and variations and wastewater composition. 

	

4.2.2 	Infiltration/Inflow Investigations 

Prior to the preparation of a pre-design report on a existing sewerage system, a 
comprehensive infiltration/inflow investigation should be conducted. This will give the 
designers a better indication of extraneous flow contributions, as well as aid in design 
solutions, (i.e. the potential for reducing flows at an existing plant). 

4.3 	PRE DESIGN REPORT 

Pre-design reports are necessary in order to obtain a "Concept Approval" from the 
appropriate regulatory agency. The pre-design report assembles bask information; 
presents design criteria and assumptions; examines alternate projects with preliminary 
layouts and cost estimates; describes financing methods giving anticipated charges for 
users; reviews organizational and staffing requirements; offers a conclusion with a 
proposed project for client consideration; and outlines official actions and procedures to 
implement the project. 

The concept, factual data and controlling assumptions and considerations for the 
functional planning of sewage facilities are presented for each process unit and for the 
whole system. These data form the continuing technical basis for detail design and 
preparation of construction plans and specifications. 

Architectural, structural, mechanical and electrical designs are usually excluded. Sketches 
may be desirable to aid in presentation of a project. Outline specifications of process 
units, special equipment, etc., are occasionally included. 
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42 PRE-DESIGN ETIALUATION

A pre-design evaluation shall broadly:

a) describe edsting probl""ls;

b) arsess a receiving waters' s$irnilativs capacity;

c) consider methods for altemate solutions induding site and,/or route selection;

d) estimate capital and arurual operating cost; and

e) outline steps for firrther project impleneutation indudiog applications for grants-
in-aid and approval by regulatory ageocies.

Flow Gauging ad Wastewater Chrasterizatiou Snrdies

Prior to the preparation of a pre-design r€port on an existing seweriage sJntem, a
comprehensive flow gauging and wastewater charasterizatioo study should be coaducted.
This wiU aid in Fining a better understanding of irnportant design criteria such as flow
rates and variations and wastewater composition

Infilnation /Inflow Investigatious

Prior to the preparation of a pre-design report on a e-isting sewenrge q/sten, a
comprehensive infilratioVinflow investigation should be conducted. This will give the
designers a better indication of exraneous flow contributioDs, as well as aid in design
solutions, (i.e. the potential for reducing flows at an existing plant).

42!
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43 PRE-DESIGNREPORT

Pre-design reports are necessary in order to obtain a 'concept Apprornl" from the
appropriate regulatory agelrcy. 'lhe pre-design report assembles basic information;
Presents destgu criteria and asstrmptious; era"'iqes alternate projece with prdiminary
layouts and cost estimats; describes financing methods giving anticipated charges for
users; reviews organizational and staffng requirenents; offen a condusion with a
proposed project for dient cousideration; and outlines official actions and procedures to
implemeut the projecu

Ttre concepg facnnl daa and controlling assuoptions and coosiderations for the
functioual plaqning of sewage facilities are presented for each process rmit and for the
wbole E/stem. These data form the coatinuing tedurical basis for deail design and
preparation of consfuctiou pl*rs aad specifications.

Architectr:ral, sEttctural, mechanical and decuical desigas are usuallyexcluded. Sketches
may be desirable to aid in presentation of a project Outline specifications of process
unit, special eEripmen! etc., are occasionally induded.
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4.3.1 	Purpose 

A pre-design report for a proposed project is used: 

a) by the municipality for a description, cost estimates, financing requirements, user 
commitments, findings, conclusions and recommendations, as a guide to adopt a 
well-defined project; 

b) by the regulatory agency for examination of process operation, control, safety and 
performance directed to maintenance of water quality when facilities are 
discharging processed sewage; 

c) by investment groups and government funding agencies to evaluate the "quality" 
of the proposed project with reference to authorization and financing; and 

d) by news media for telling a story. 

	

4.3.2 	Relation to a Comprehensive Study 

The pre-design report for a specific project should be an "outgrowth" of and consistent 
with an area wide and drainage basin comprehensive study or master plan. 

	

4.3.3 	Contents 

The pre-design report, to be acceptable for review and approval, must: 

a) develop predicted population; 

b) establish a specific service area for immediate consideration and indicate possible 
extensions; 

c) present reliable measurements of flow and analyses of wastewater constituents as 
a basis of process design; 

d) estimate costs of immediately proposed facilities; 

e) present a reasonable method of financing and show typical financial 
commitments; 

f) suggest an organization and administrative procedure; 

g) consider operational requirements with regard to protection of receiving water 
quality; 

h) reflect local bylaws and Federal/Provincial regulations; 

1) 	present summarized findings, conclusions and recommendations for the owner's 
guidance; 
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43.1 Purpose

A pre-design report for a proposed project is used:

a) bythe municipalityfor a description, cost estimates, financing requirements, user
commiments, findings, condusions and recommendations, as a guide to adopt a
well-defined projecq

b) by the regulatory agency for examination of process operation, control, safety and
performance directed to maintenance of water quality when facilities are
discharging processed sewage;

c) byinvesment ttoups and governmentfinding agencies to emluate the'quality'
of the proposed project with reference to authorization and financing; and

d) by news media for tdling a story.

432 Relation to a Gomprehensive Study

The pre-design report for a specific project should be an 'outgrowth' of and consistent
with an area wide and drainage basin comprehensive study or master plan.

433 Contenb

The pre-design reporq to be acceptable for review and approrral, Eust:

a) develop predicted population;

b) establish a specific service area for immediate consideration and indicate possible
extensions;

c) presentrdiable measurements of flow and analyses ofwastewater constituents as
a basis ofprocess design;

d) es-'mate costs of immediatdy proposed facilities;

e) present a reasouable method of financing and show tlpical financial
commiments;

D suggest an organization and administative procedure;

g) cousider operational reguirements with regard to protection of receiving water
qualrty;

h) reflect local bylaws and Federal/Provincial regulatious;

D present srtrnrrr3li2sd findings, condusions and recommendations for ttre ownet's
guidance;
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j) include a siting plan. This plan must indicate locations of residences, private and 
public water supplies, recreational areas, watercourses, zoning, floodplains and 
other areas of concern when siting sewage collection and treatment facilities; 

k) identify existing problems; 

1) 	identify existing and potential receiving water uses; and 

m) 	identify possible treatment plant locations. 

4.3.4 	Concept and Guidance for Plans and Specifications 

The pre-design report should be complete so that plans and specifications may be 
developed from it without substantial alteration of concept and basis considerations. In 
short, basic thinking, fundamentals and decisions are spelled out in the pre-design report 
and carried out in the detailed design plans and specifications. 

4.3.5 	Format for Content and Presentation 

It is urged that the following subsections be utilized as a guideline for content and 
presentation of the project pre-design report to the Nova Scotia Department of the 
Environment for review and approval. 

4.3.5.1 	Title 

The Wastewater Facilities Pre-Design Report - collection, conveyance, processing and 
discharge of wastewater. 

43.5.2 	Letter of Transmittal 

A one page letter typed on the firm's letterhead and bound into the report should include: 

a) submission of the report to the client; 

b) statement of feasibility of the recommended project; 

c) acknowledgement to those giving assistance; and 

d) reference to the project as outgrowth of approved or "master" plan. 

4.3.5.3 	Title Page 

a) Title of project; 

b) municipality, county, etc.; 

c) names of officials, managers, superintendents; 

d) name and address of firm preparing the report; and 

e) seal and signature of professional engineer(s) in charge of the project. 
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t inclu-de a siting plan. This plan must indicate locations of residences, private and
public water supplies, recreational areas, watercourses, zoning, floodplains and
other.areas of concem when siting sewage collection and treabent facilities;

k) identiff existiag problems;

l) identiff existing and potential receiving water uses; and

m) identiff possible reabent plant locations.

4.3.4 Concept and Guidance for pl,r.. and SpeciEcations

The 
-pre-design leport should be complete so that plans and speofications may be

developed frou it wi&out substantial aiteration of concept -d bJit considerations. Inshort, basic thinking, fisrdamentals and decisiory 
"ru. 

gded out in the pre-desit;;p;
and carried out in the detailed design plans and specifications

4.3.5 Fonat for Gontent ad preseutation

It is urged that the following subsections be utilized as a guideline for content and
Presentation of the.projecl nre-desien report to the r.rova Scotia-b"p"rm.ot 

"f 
O"

Environmerrt for rerriew and approval.

435.7 fide

The wastewater Facilities Pre-Design Report - collection, conve)4mce, processiog and
discharge of wastewater.

4352 r#r oJfronsmittnl

A one page lener tlped on the firm's letterhead and bound into the report should include:

a) submission of the report to the clienq

b) statenent of feasibility of the recommended projec!
' c) acknowledgeneDt to those giving assistance; and

d) reference to the project as outgrouith of approved or baster" plan.

4-35.g Tiilepage

a) Title ofprojecq

b) municipality, courty, etc.;

c) names of officials, managen, superintendeuB;

d) na"'e and address of 6rm preparing the reporq and

e) seal and sigaature ofprofessioual engineer(s) in charge oftbe projecu
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4.3.5.4 	Table of Contents 

a) 	Section headings, chapter headings and sub-headings; 

b) 	maps; 

c) 	graphs; 

d) 	illustrations, exhibits; 

e) 	diagrams; and 

f) 	appendices. 

4.3.5.5 	Summary 

Highlight, very briefly, what was found from the study. 

4.3.5.5.1 	Findings 

a) population-present, design (when), ultimate; 

b) land use and zoning - portion per residential, commercial, industrial, greenbelt, 
etc.; 

c) wastewater characteristics and concentrations - portions of total hydraulic, 
organic and solid loading attributed to residential commercial and industrial 
fractions; 

d) collection system projects - immediate needs to implement recommended project, 
deferred needs to complete recommended project and pump stations, force mains, 
appurtenances, etc. 

e) selected process - characteristics of process and characteristics of output. 

O receiving waters - existing water quality and quantity, downstream water uses and 
impact of project on receiving water; 

g) 	proposed project - total project cost, total annual expense requirement for debt 
service; operation, personnel and operation, non-personnel; 

h) 	environmental assessment of selected process; 

i) 	energy requirements - quantities, costs and forms; 

j) 	finances - indicate financing requirements and typical annual charges; 
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4354 Taffieof C.ontaltls

a) Section headings, chapter heading;s and sub-headiogB;

b) maps;

c) Sraphs;

. d) illustrations, exhibits;

e) diagrams; and

D appendices.

4355 *nanory

Highlight, very briefly, what was found from the study.

4.3.5.5.1 Ftndings

a) population-prcmt design (when), ultimate;

b) land use and zoning - portion per residential, co'nmercial, industrial, greenbdt,
etc.;

c) wastewater characteristics and concentrations - portions of total hydraulic,
organic and solid loading atributed to resideutial commercial and industrial
fractions;

d) collection qnten projegs - immsdials needs to implenent recomrnended projecg
dderred needs to complete recommended project and pump stations, force mains,
aPPurtmances, etc.

e) selected process - characteristics ofprocess and characteristics ofoutput

0 receivingwaters - existingwater qudityand quantity, downsrear wateruses and
impact of project on receiving water;

g) proposed project - total project cost, total aanual expense requireumt fon debt
serrrice; operation, persorurel and operation, non-persorurel;

h) environneotal assessment of selected process;

D energy requirements - quantities, costs and forms;

t finances - indicate financing requirements and tlpical annual charges;

I



Page P4 - 7 

k) 	organization - administrative control necessary to implement project, carry 
through to completion and operate and maintain wastewater facility and system; 
and 

1) 	changes - alert client to situations that could alter recommended project. 

4.3.5.5.2 	Conclusions 

Project, or projects, recommended to client for immediate construction, suggested 
financing program, etc. 

4.3.5.5.3 	Recommendations 

Summarized, step-by-step actions, for the client to follow in order to implement 
conclusions: 

a) acceptance of report; 

b) adoption of recommended project, 

c) submission of report to regulatory agencies for review and approval; 

d) authorization of engineering services for approved project (construction plans, 
specifications, contract documents, etc.); 

e) legal services 

f) enabling ordinances, resolutions, etc., required; 

g) adoption of sewer-use ordinance; 

h) adoption of operating rules and regulations; 

i) financing program requirements; 

D 	organization and administration (structure, personnel, employment, etc.); 

k) 	time schedules - implementation, construction, completion dates, reflecting 
applicable hearings, stipulations, abatement orders. 

4.3.5.6 	Introduction 

4.3.5.6.1 	Purpose 

Reasons for report and circumstances leading up to report. 

. 	4.3.5.6.2 	Scope 

Coordination of recommended project with approved comprehensive master plan and 
guideline for developing the report 

*age P4-Z
k) organization ' adminisEative conrol necessary to implement project, carrytbrough to completion and operate and maintain-wastedterfacilityand rr*-;

and

l) changes - alert client to situations that could alt", r"com-ended project

4.3.5.5.2 Condusiotts

Projecg or projecB, recommmded to climt for immediate consruction, suggestedfinancing progran, etc.

4.3.5.5.3 Ruommqilatiorc

strna*r"n step-by-step actions, for the client to follow in order to implementcondusions:

a) acceptance ofreporq

b) adoption of recommeoded projecq

c) submission of repon to regulatory agencies for review and approral;

d) authorization of eugineering services for approved project (constrrction pla.s,
specifications, conract documents, etc.);

e) legal services

0 enabling ordinances, resolutions, etc., reguired;

g) adoptionofsewer-use ordiuance;

h) adoptionofoperatingnrlesandregulatious;

D financing progmm requirements;

t organization aad administnation (sructure, persorurel, emplolment, etc.);

k) time schedules - impleraentatioq constilction, completion dates, reflectingapplicable hearings, stipulations, alatenent orders.

43.5-6 /lnrioduairrt

4.9.5.6.1 htrynse

Reasons for report aud cirormstances leading up to reporl

. 4.3.5.62 Slrlpe

coordination of recomomded project witb approved comprehensive master plan and
i,r-'i guideline for devdoping the repLrt
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4.3.5.7 	Background 

Present only appropriate past history. 

4.3.5.7.1 	General 

a) existing area, expansion, annexation, inter-municipal service, ultimate area; 

b) drainage basin, portion covered; 

c) population growth, trends, increase during design life of facility (graph); 

d) residential, commercial and industrial land use, zoning, population densities, 
industrial types and concentrations; 

e) topography, general geology and effect on project; 

f) meteorology, precipitation, runoff, flooding, etc. and effect on project; and 

g) total period of time for which project is to be studied. 

4.3.5.7.2 	Economic 

a) Assessed valuation, tax structure, tax rates, portions for residential, commercial, 
industrial property. 

b) employment from within and outside service area; 

c) transportation systems, effect on commuter influx; 

d) exempt property; churches and agricultural exhibition, properties and effect on 
project; and 

e) costs of present water and wastewater services. 

4.3.5.7.3 	Regulations 

a) Existing ordinances, rules and regulations including defects and deficiencies, etc.; 

b) recommended amendments, revisions or cancellation and replacement; 

c) sewer-use ordinance (toxic, aggressive, volatile, etc., substances); 

d) surcharge based on volumes and concentration for industrial wastewaters; 

e) existing contracts and agreements (inter-municipal, etc.); and 

enforcement provisions including inspection, sampling detection, penalties, etc. 
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4.35-7 nacksrolord

Present only appropriate past history.

4.3.5.7.1 Gaqal

a) existing area, exparuiion, annexation, inter-mruricipal service, ultimate area;

b) drainage basrn, Portion covered;

c) population growth, Eends, increase during design life of facility lgraph);

d) residential, commercial and industrial land use, zoning, population deasities,

industrial types and concmtrations;
rl

e) topography, general geologyand effect on projecq

0 meteorology, precipitation, nnoff, flq6ding, etc. and effect on projecg and

g) total period of time for ufiich project is to be snrdied.

4.3.5.72 Economic

a) Assessed naluation, tax sru$ure, tax rates, portions for residential, commercial,
industrial property.

b) ernploymeot from within and outside service area;

c) transportation systems, efrect on commuter influ;

d) exempt property; dnrrches and agricultr:ral orhibition, properties and effect on
projecq and

e) costs of present water and wastewater senrices.

4.3.5.7.3 Regulations

a) Existing ordinances, nrles and regulatious indudiqg defects and deficiencies, etc.;

b) recommended amendments, revisions or cancellation and replacenent;

c) sewer-use ordinance (toxic, aggrasive, volatile, etc., substaDces);

d) based on volumes and concenration for industrial wastewaters;

e) existing coutracts and agreemene (inter-municipal, etc.); and

0 enforceneut provisions indudiag inspection, sampling detection, penalties, etc.
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43.5.8 	Hydraulic Capacity 

The following flows for the design year shall be identified and used as a basis for design 
for sewers, lift stations, wastewater treatment plants, treatment units, and other 
wastewater handling facilities. Where any of the terms defined in this Section are used 
in these design standards, the definition contained in this Section applies. 

a. Design Average Flow 

The design average flow is the average of the daily volumes to be received for the 
continuous 12 month period expressed as a volume per unit time. However, the design 
average flow for facilities having critical seasonal high hydraulic loading periods (e.g., 
recreational areas, campuses, industrial facilities) shall be based on the daily average flow 
during the seasonal period. 

b. Design Maximum Day Flow 

The design maximum day flow is the largest volume of flow to be received during a 
continuous 24 hour period expressed as a volume per unit time. 

c. Design Peak Hourly Flow 

The design peak hourly flow is the largest volume of flow to be received during a one 
hour period expressed as a volume per unit time. 

d. Design Peak Instantaneous Flow 

The design peak instantaneous flow is the instantaneous maximum flow rate to be 
received. 

e. Design Minimum Day Flow 

The design minimum day flow is the smallest volume of flow to be received during a 24 
hour period during dry weather when infiltration/inflow are at a minimum, expressed as 
a volume per unit time. 

4.3.5.9 	Investigative Considerations - Ex swig Faalities' Evaluation 

4.3.5.9.1 	Existing Collection System 

a) Inventory of existing sewers; 

b) isolation from water supply wells; 

c) adequacy to meet project needs (structural condition, hydraulic capacity 
tabulation); 

d) gauging and infiltration tests (tabulate); 

e) overflows and required maintenance, repairs and improvements; 
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The following flows for the dcrgn year shall be identified and used as a basis for design
for sewers, lift stations, wtrtewater treatment plan8, treatment units, and other
vrastewater handling facilities. Where any of the terms defined in ftis Section are used
in these design sbndards, the defnition contained in this Section applies.

a" Design Average Flow

The design average flow is the average of the daily volumes to be received for the
continuous 12 month period expressed as a volurre per rmit time. However, the design
average flow for facilities having critical seasonal high hydraulic loading periods (e.g.,
recreational areas, &lmputses, iudustrial facilities) shall be based on the daily average flow
during the seasonal period.

b. Design Maximum Day Flow

The design maximum day flow is the largest volume of flow to be received dr:ring a
continuous 24 hour period expressed as a volume pen unit time.

c. Desigp Peak Hourly Flow

The design peak hourly flow is the largest volune of flow to be received during a one
hour period expressed as a volume per unit time.

d. Design Peak Insentaneols Flow

The desigo peak instantaueous flow is the instantaneous maximum flow rate to be
received.

e. Design Minimum Day Flow

The design rniqimurn day flow is the smallest voltrme of flow to be received druing a 24
hour period during dryweatherwheu infiltratioq/inflow are at a minimum, expressed as
a volume per unit time.

43-5.9 Invaigatiye &lnsfulrzlatiotts - Eri*irry Facilitis Evohntion

' 4.3.5.9.1 E:asang &llertion Systam

a) Inventory of existing sEwen;

b) isolation from water supply wdls;

c) adeEracy to lreet project needs (stmctural condition, hydraulic capacity
abulatioo);

d) gauging and infiluation resr (tabulate);

e) overflows and reqtrired mainteaance, repairs and improveuenb;
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f) outline repair, replacement and storm water separation requirements; 

g) evaluation of costs for treating infiltration/inflow versus costs for rehabilitation 
of system; 

h) establish renovation priorities, if selected; 

i) present recommended annual program to renovate sewers; and 

j) indicate required, annual expenditure. 

	

4.3.5.9.2 	Existing Treatment Plant 

a) Area for expansion; 

b) surface condition; 

c) subsurface conditions; 

d) isolation from habitation; 

e) isolation from water supply structures; 

f) enclosure of units, winter conditions, odour control, landscaping, etc.; and 

g) flooding (predict elevation of 25 and 100 year flood stage). 

	

4.3.5.9.3 	Existing Process Facilities 

a) Capacities and adequacy of units (tabulate); 

b) relationship and/or applicability to proposed project; 

c) age and condition; 

d) adaptability to different usages; 

e) structures to be retained, modified or demolished; and 

f) outfall. 

	

4.3.5.9.4 	Existing Wastewater Characteristics 

a) Water consumption (from records) total, unit, industrial; 

b) wastewater flow pattern, peaks, total design flow; 

c) physical, chemical and biological characteristics and concentrations; and 
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0 sutline repalr, replacement and storm water separation requirements;

g) ernluation of costs for treating infiltation/inflow versus costs for rehabilitation
of qtstem;

h) establishrenovationpriorities,ifselected;

i) preseDt recommended annual program to reno\rate sewers; and

t indicaterequired,annualerpenditure.

43.5.9.2 F.xistingTruffitatPlant

a) Area for elpansion;

b) s:rface condition;

c) subsurface conditions;

d) isolation from habitation;

e) isolation from water supply srucnrres;

0 euclosure of units, winter cooditions, odour control, landscaping, etc.; and

g) flooding (predict elevation of25 and 100 year flood stage).

4.3.5.9.3 .E:csnng Process Faaluies

a) Gapacities and adequacy of units (abulate);

b) relationship and,/or applicability to proposed project;

c) age and condition;

d) adapability to different ultages;

e) sructures to be retained, modified or d""'olished; and

0 out'all.

4.3.5.9.4 ExisangWast*vatqCharccteristics

a) Water consunption (from records) total, rmit, industrial;

b) wastewater flow pattern, peals, total design flow;

c) phpical, chenical and biological characteristics and concentrations; and
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d) 	residential, commercial, industrial, infiltration fractions, considering organic 
solids, toxic aggressive, etc., substances; tabulate each fraction separately and 
summarize. 

4.3.5.10 	Proposed Project 

4.3.5.10.1 	Collection System 

a) Inventory of proposed additions; 

b) isolation from water supply well, reservoirs, facilities, etc.; 

c) area of services; 

d) unusual construction problems; 

e) utility interruption and traffic interference; 

f) restoration of pavements, lawns, etc.; and 

g) basement flooding prevention during power outage. 

4.3.5.10.2 	Site Requirements 

Comparative advantages and disadvantages as to cost, hydraulic requirements, flood 
control, accessibility, enclosure of units, odour control, landscaping, etc., and isolation 
with respect to potential nuisances and protection of water supply facilities. 

4.3.5.10.3 	Wastewater Characteristics 

a) 	Character of wastewater necessary to insure amenability to process selected; 

b) 	need to pretreat industrial wastewater before discharge to sewers; 

c) 	portion of residential, commercial, industrial wastewater fractions to comprise 
projected growth. 

4.3.5.10.4 	Receiving Water Considerations and Assimilative Capacity 

a) Wastewater discharges upstream; 

b) receiving water base flow (utilize critical flow as specified by approving agency); 

c) characteristics (concentrations) of receiving waters; 

d) downstream water uses including water supply, recreation, agricultural, industrial, 
etc.; 

e) impact of proposed discharge on receiving waters; 

3
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d) residential, commercial, industrial, infiltration fractions, considering organic
solids, toric aggressive, etc., substances; tabulate each fraction sepaitely- and
summarize.

43-s.7o Propraedfuierr

4.3.5.10.1 Colleaion S3rstern

a) Inventory ofproposed additions;

b) isolation from water supply we[, resen oirs, facilities, etc.;

.c) area ofservices;

d) rmusual cousfuction probl.".s;

e) uulity intemrption and traffc interfereoce;

0 restoration of paveneuts,lawns, etc.; and

d basement flooding prevention during power ounge.

4.3.5.7OJ SiteRqrirrntartts

comparative adrnnages and disadvanages as to cost, hydraulic requireneots, flood
conrol' accessibility, endosure of units, odour control, laudscaping, etc., and isolation
with respect to potential uuisances and protection of water gtpfty i"aitiur.

4.3.5.70.3 Wastmtatq Charaasistia

a) Characts of wastewater Decessary to insure amenability to proc€rss selected;

b) need to Pretreat industrial wa*ewater before discharge to sewers;

c) portion of resideutial comnercial, industrial wastewater fractions to comprise
projected grovnb.

4.3.5-10.4 P',ceivttgwater corciilqatiorcanddssimflative c.apaciEt

a) Wastewater discbarges upstream;

b) receiving water base flow (utilize critical flow as specified by approving agency);

c) characteristics (co.ncentatious) of receiviug watas;

d) downsre""t wateruses includingwatersupply, recreation, agricultural, ind.usuial,
etc.;

e) impact of proposed discharge on receiving warers;
4.-.i''
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f) tabulate assimilative capacity requirements; 

g) listing of effluent characteristics; and 

h) tabulation and correlation of plant performance versus receiving water 
requirements. 

4.35.11 	Alternatives 

Alternatives should consider such items as regional solution, optimum operation of 
existing facilities, flow and waste reduction, location of facilities,phased construction, 
necessary flexibility and reliability, sludge disposal, alternative treatment sites, alternative 
processes and institutional arrangements. 

4.3.5.11.1 	Alternate Process and Site 

a) Describe and delineate (line diagrams); 

b) preliminary design for cost estimates; 

c) estimates of project cost (total) dated, keyed to construction cost index, escalated, 
etc.; 

d) advantages and disadvantages of each; 

e) individual differences, requirements, limitations; 

f) characteristics of process output; 

g) comparison of process performances; 

h) operation and maintenance expenses; 

i) annual expense requirements (tabulation of annual operation, maintenance, 
personnel, debt obligation for each alternate), and 

j) environmental assessment of each. 

4.35.12 	Selected Process and Site 

a) Identify and justify process and site selected; 

b) adaptability to future needs; 

c) environmental assessment; 

d) outfall location; and 

e) describe immediate and deferred construction. 
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0 tabulateassi"'ilativecapacityrequirements;

g) listing of affluent characteristics; and

h) ta6ulation and correlation of plant performance versus receiving water
requirements

43.5.77 Altqnativs

Alternatives should consider such items as regional solution, optimun operation of
existing facilities, flow and waste reduction, location of facilities,phased constmction,
necessary flexibility and reliability, sludge disposal, alteroative treaEent sites, altemative
processes and instinrtional arrangenents.

4.3.5.77.1 Htmnte Process cnd Site

a) Describe and delineate Qine diagrams);

b) prdiminary design for cost estimates;

c) estimates ofproject cost (total) dated keyed to constnrction cost index, escalated,
etc.;

d) adrantages and disadrnntages ofeach;

e) individual differences, requirements,limitations;

0 characteristicsofprocess oulput;

g) comparison of process performances;

h) operation and mainten?nce €{pans6;

t) annual exlreilre requirements (abulation of annual operation, maintenance,
personnd, debt obligation for each alternate), and

t environmmtal assessdrent of each.

43jj.72 SdeenProgs onilSite

a) ldentify andjustiffprocess and site selected;

b) adaptability to future needs;

c) environmerrtal assessnenq

d) oudall location; and

e) describe immediate and dder:ed construction.
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4.35.13 	Project Financing 

a) Review applicable financing methods; 

b) Effect of Provincial and Federal funding-; 

c) assessment by front meter, area unit or other benefit; 

d) charges by connection, occupancy, readiness-to-serve, water consumption, 
industrial wastewater discharge, etc.; 

e) existing debt service requirements; 

f) annual financing and bond retirement schedule; 

g) tabulate annual operating expenses; 

h) show anticipated typical annual charge to user and non-user; and 

1) 	show how representative properties and users are to be affected. 

43.5.14 	Legal and Other Considerations 

a) Needed enabling legislation, ordinances, rules and regulations; 

b) contractual considerations for inter-municipal cooperation; 

c) public information and education; and 

d) statutory requirements and limitations. 

425.15 	Appendices: Tedinital Information and Design Criteria 

4.3.5.15.1 	Collection System 

a) Design tabulations - flow, size, velocities, etc.; 

b) regulator or overflow design; 

c) pump station calculations, including energy requirements; 

d) special appurtenances; 

e) stream crossings; and 

f) system map (report size). 

4.3.5.15.2 	Process Facilities 

a) Criteria selection and basis; 

b) hydraulic and organic loadings - minimum, average, maximum and effect 
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435.73 Projetftlrcrtcittg

a) Review applicable fioancing methods;

b) Effect of provincial and Federal fiurding

c) assessmsrt by front Deter, area unit or other benefiq

d) charges by connectiol: :ccupancy, readhess-to-serve, water consgmption,
industrial wastewater disdrargi, etc.j

e) existing debt service requirenents;

0 annuar fioancing and boud retirenent scrredure;

g) tabulate annual operating expenses;

h) shlw anticinated ilpical annual charge to user and non-user; and

D show how representative properties and users are to be a-ffected.

43.5.74 IEgaIMr.Oihq @nsidsations

a) Needed enabling legislation, ordinances, nrles and regllations;

b) conracnralconsiderationsforinter-municipalcooperation;

c) public information aad education; and

d) $anrtory requiremene and limirations.

43-5.75 appamca:Tdaialft{ormatimandDes{gnAitsin

4.3.5.75.1 Collection Systrn

a) Design tabulatious - flow, size, velocities, etc.;

b) regulator or overflow design;

c) p'mp s*tion calc'lations, including eneryy req'irenents;

d) special appurtenances;

e) $ream crosshg;s; and

0 s]rsren rnaF (report size).

4.3.5.75.2 Frocsss Facilitiq

a) C,riteria selection and basis;

b) hydraulic and organic loadings - minimuq averate, maximgm and effecg
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c) unit dimensions; 

d) rates and velocities; 

e) detentions; 

f) concentrations; 

g) recycle; 

h) chemical additive control; 

1) 	physical control; 

removals, effluent concentrations, etc. Include a separate tabulation for each unit 
to handle solid and liquid fractions; 

k) 	energy requirement, and 

1) 	flexibility. 

	

4.3.5.15.3 	Process Diagrams 

a) Process configuration, interconnecting piping, processing, flexibility, etc.; 

b) hydraulic profile; 

c) organic loading profile; 

d) solids control system; 

e) solids profile; and 

f) flow diagram with capacities, etc. 

	

4.3.5.15.4 	Space for Personnel, Laboratories and Records 

	

4.3.5.15.5 	Chemical Control 

a) Processes needing chemical addition; 

b) chemicals and feed equipment and 

c) tabulation of amounts and unit and total costs. 

	

4.3.5.15.6 	Support Data 

a) Outline unusual specifications, construction materials and construction methods; 

b) maps, photographs, diagrams (report size); 

c) other. 
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c) unit dimensions;

d) rates and velocities;

e) detentions;

0 concenftations i

g) recyde;

h) ctremical additive control;

D phpical control;

t renovals, efluent concentrations, etc. Indude a separate tabulation for eadr unit
to handle soUd and Uquid fractions;

k) energy requiremurq and

l) flexibility.

43.5.75.3 Process Diagrams

a) Process configuration, interconnecting pipiry, processing, fleribility, etc.;

b) hydraulic profile;

c) organic loadingprofile;

d) solids control rysten;

e) solids profile; and

0 flow diagram with capacities, etc.

4.3.5.15.4 Space for Pasorme\ La.boratoris andRuords

4.3.5.75.5 Chqrdcal Crlntol

a) Processes needing &emical addition;

b) chernicals and feed equipmen! and

c) tabulation of amounr and unit and total costs. '

4.3.5.15.6 SupportDau

a) Outline rmusual specificatious, constmction materials and coustmctioouethods;

b) maps, photographs, diagrams (report size);

c) other.
\

' 'j.;:...
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4.4 	DETAILED DESIGN DOCUMENTATION 

4.4.1 	General 

Upon obtaining a "Concept Approval," the owner or his/her representative must prepare 
and submit detailed design documentation. This includes a Design Report, plans, 
specifications and contractual documents, and an application for a "certificate of approval". 

4.42 	Design Report 

The Design Report shall contain detailed design calculations for each unit or process of 
the wastewater treatment or collection facility. The design report shall also address 
operational and maintenance issues for that particular facility. 

4.421 	Format for Content and Presentation 

It is urged that the following subsection be utilized as a guideline for content and 
presentation of the project Design Report to the appropriate regulatory agency for review 
and approval. 

4.4.2.1.1 	Title 

The Wastewater Facilities Design Report - collection, conveyance, processing and 
discharge of wastewater. 

4.4.2.1.2 	Letter of Transmittal 

A one page letter typed on the firm's letterhead and bound into the report should include: 

a) submission of the report to the client; 

b) acknowledgement to those giving assistance; and 

c) reference to the project as outgrowth of approved or "master" plan. 

4.4.2.1.3 	Title Page 

a) Title of project; 

b) municipality, county, etc.; 

c) names of officials, managers, superintendents; 

d) name and address of firm preparing the report; and 

e) seal and signature of professional engineer(s) in charge of the project. 

4.4.2.1.4 	Table of Contents 

a) Section headings, chapter headings and sub-headings 

b) maps; 
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4.4 DEf,AII^ED DESIGN DO{CT'MENTATION

44.! Cr€nelal

Upou obtaiuing a-]c9n9ept Approval,'the owner or his/trer representative rDust prepare
and' submit detailed desigu_ documentatiou. This includes a Design Report, pfanr,
speeifications and contractrual documeoe, and an application for a ..."ti6.ut" 6f d;;"J;:

4.42 DesiEB Rfporr

The Design Report shall conain-letliled design calculations for each unit or process ofthe wastewater treaEnent or collection facility. The desiga tport shall also address
operatioaal and mainteuance issues for that pirticut"r facil:ty.

4.421 fomatfor Cntalttolrilhzriailartion

It is r'uged that the following subsection be utilized as a guideline for content and
Presentation of the project Desigo Report to the appropriate rig,rlatory ageocy for review
and approval.

4.4.2.1.1 Title

The Wastewater Facilities Desrga Report - collection" conveyance, processing aad
discharge of wastewater.

4.4.2.72 l-atq of Transninat

A one page letter tSrped on &e firm's letterhead and bound into the report should include:

a) subrnission of the report to the client;

b) acknowledgenent to trose giviug assistance; and

c) reference to tbe project as outgrowh of approved or 'master' plan.

4.4.2.1.3 Title Page

a) Title ofprojecq

b) uunicipality, county, etc.;

c) Danes of offcials, maaagers, superintendents;

d) name aad address of firm preparing dre reporq and

e) seal and siguature ofprofessional eugineer(s) in charge ofthe project

4.42.1.4 Table of &lntatr

a) Section headings, chapter heading;s and sub-headings

b) maps;
..:..:
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c) graphs; 

d) illustrations, exhibits; 

e) diagrams; and 

f) appendices. 

	

4.4.2.1.5 	Collection System 

a) Detailed design tabulations - flow, size, velocities, etc; 

b) regulator or overflow design calculations; 

c) detailed pump station calculations, including energy requirements; 

d) special appurtenances; 

e) stream crossings; and 

f) system map (report size). 

	

4.4.2.1.6 	Process Facilities 

a) Hydraulic and organic loadings - minimum, average, maximum and effect; 

b) detailed calculations used to determine-

- unit dimensions; 

- rates and velocities; 

- detentions; 

- concentrations; 

- recycle; 

- removals, effluent concentrations, etc. Include a separate tabulation for each 
unit to handle solid and liquid fractions; 

- energy requirement; 

- flexibility; and 

c) chemical requirements and control. 

	

4.4.2.1.7 	Process Diagrams 

a) Process configuration, interconnecting piping, processing, flexibility, etc; 

b) hydraulic profile; 
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c) gluphs;

d) illustrations, exhibits;

e) diagrams; and

0 appeodices.

4.42.1.5 . Co&ecriorr Systqn

a) Deailed desigr tabulations - flow, size, vdocities, etc;

b) regulator or overflow design calculations;

c) detailed puop station calculations, indu'ding €nergiy reErirementsl

d) special appurteuances;

. e) stream crossingp; and

0 qpten map (report size).

44.2.1.6 .kocess Facilitia

a) Hydraulic and organic loadings - minimum, average, 6a-irnr'tn and decq

b) deailed calculations used to determine:

- rmit dimensious;

- nat6 and velocities;

- detentions;

- coDcentratioDs;

- recyde;

- renorEls, efluent coDcentatioDs, etc. lndude a separate tabulation for each
unit to handle solid and liquid fractions;

- etrergy reErireneng

- flexibility; and

c) ch€micd requirements and conuol.

4.42.1.7 .kocess Diagrma

a) Process configuratiou, interconnecting piping, processing, flexibility, etc;

b) hydraulic pro6le;
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c) organic loading profile; 

d) solids control system; 

e) solids profile; and 

f) flow diagram with capacities, etc. 

	

4.4.2.1.8 	Laboratory 

a) Physical and chemical tests and frequency to control process; 

b) time for testing; 

c) space and equipment requirements; and 

d) personnel requirements - number, type, qualifications, salaries, benefits (tabulate). 

	

4.4.2.1.9 	Operation and Maintenance 

a) Routine and special maintenance duties; 

b) time requirements; 

c) tools, equipment, vehicles, safety, etc.; 

d) personnel requirements - number, type, qualifications, salaries, benefits, 
(tabulate); and 

e) maintenance work space and storage. 

	

4.4.2.1.10 	Office Space for Administrative Personnel and Records 

	

4.4.2.1.11 	Personnel Service - Locker Room and Lunch Room 

	

4.4.2.1.12 	Chemical Control 

a) Process needing chemical addition; 

b) chemicals and feed equipment; and 

c) tabulation of amounts and unit and total costs. 

	

4.4.2.1.13 	Collection System Control 

a) Cleaning and maintenance; 

b) regulator and overflow inspection and repair, 

c) flow gauging; 

d) industrial sampling and surveillance; 
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c) organic loadi'lg profile;

d) solids conrol q;stem;

e) solids profile; and

0 flow diagram with ca.pacities, etc.

4.42.1.8 Laboratny

a) Phpical and chenical tests and frequency to con'ol process;

b) time for testing;

c) space and equipment requiremots; and

d) personnelre number,tlpe, qualifications, salaries, bmefits (tabulate).

4.42.1.9 Opaation and. Maintnane.

a) Routine and speeial maintenance duties;

b) time requireneue;

c) tools, equipmeug vebicles, safety, etc.;

d) penonnel reErirenmts - n'mber, t1pe, qualifications, salaries, benefiB,
(abulate); and

e) maintenance work space and storage.

4.42.1.70 oftce spacefor Nnfinistative pqsonnel anitReords

4.4-2-1-11 pqsonnel sqvice - Lockq Room anil Luneh Room

4.4.2.7.12 Che'ricnl Contol

a) Process nggrting chemical additiou;

b) chemicds and feed eEripmenq and

c) tabulation of amounts and unit and total costs.

4.42.7.13 Collarrion $rsrcrn Concol

a) Gleaning and maiutenance;

b) regulator and overflow inspection and repau;

c) flow gauging;

d) industrid sampling and sunreillance;

;l'.:1
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e) regulation enforcement; 

f) equipment requirements; 

g) trouble-call investigation; and 

h) personnel requirements - number, type, qualifications, salaries, benefits (tabulate). 

4.4.2.1.14 	Control Summary 

a) Personnel; 

b) equipment; 

c) chemicals; 

d) utilities - list power requirements of major units; and 

e) summation. 

4.4.2.1.15 	Support Data 

a) Outline unusual specifications, construction materials and construction methods; 

b) maps, photographs, diagrams (report size); and 

c) other. 

4.4.2.1.16 	Appendices 

Related data not necessary to an immediate understanding of the design report should be 
placed in the appendices. 

4.4.3 	Plans 

4.43.1 	General 

All plans for sewage work shall bear a suitable title showing the name of the municipality, 
sewer district, or institution; and shall show the scale in appropriate units, the north 
point, date and the name of the engineer, his signature on an imprint of his registration 
seal. 

The plans shall be clear and legible. They shall be drawn to scale which will permit all 
necessary information to be plainly shown. The size of the plans should be 570 x 817 mm 
(size Al (21 x 33 in (size D)). Datum used should be indicated. Locations and logs of 
test borings, when made, shall be shown on the plans. 

Detail plans shall consist of plan views, elevations, sections and supplementary views 
which, together with the specifications and general layouts, provide the working 
information for the contract and construction of the works. Include dimensions and 
geodetic elevations of structures, the location and outline form of equipment, location and 
size of piping, water levels and ground elevations. 
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e) regulation euforcement;

0 equipment requirements;

g) trouble-call investigation; and

h) personnel requirements -nr'rnber, type, qualifications, salaries, benefits (tabulate).

4.42.1.14 Contol Summcry

a) Personnel;

b) equipment;

c) dr"'nicals;

d) utilities - list pow& requirenenu of major units; and

e) summation.

44.2.1.15 Support Data

a) Outline r:nusual specifications, constrrction Eaterials and constmction methods;

b) maps, photographs, diagrams (report size); and

c) other.

4.4.2.1.16 Appat'rlica

Related data notnecessaryto an immediate understandirrg of the desigo report should be
placed in the appendices.

4.I.3 Plas

4.43.7 Gstqal

All plans for sewage wbrk shall bear a suitable title showing the name of tJre municipatity,
sewer distict, or institr.rtion; and shall show tle scale in appropriate units, the north
point, date and the name of the engineer, his signature on an imprint of his registration
seal.

The plans shall be dear and legible. Ttrey shall be drawn to scale whidr will permit all
necessary inforoation to be plainly shown. Ihe size of the plans should be 570 x 817 'nm
(size A1 (21 r 33 in (size D)). Datum used should be indicated. Locations and logs of
test boriDgs, when made, shall be shown on the plans.

Detail plans shall consist of plan views, elenations, sections and supplemeumry views
which, together with tbe specifications and genaal layouts, provide the working
inforoation for the contract and constnrction of the works. Indude dirngnsiens aod
geodetic elerrations of stmctures, the location and outline form of equipmen! location and
size of pipin& water levels and ground elevations.
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4.43.2 	Plans of Sewers 

4.4.3.2.1 	General Plans 

A comprehensive plan of the existing and proposed sewers shall be submitted for projects 
involving new sewer systems or substantial additions to existing systems This plan shall 
show the following: 

i) 	Geographical Features 

a) topography and elevations - existing or proposed streets and all streams or water 
surfaces shall be clearly shown. Contour lines at suitable intervals should be 
included; 

b) streams -the direction of flow in all streams and high and low water elevations 
of all water surfaces at sewer outlets and overflows shall be shown. 

c) boundaries - the boundary lines of the municipality, the sewer district or area to 
be sewered shall be shown. 

ii) 	Sewers 

The plan shall show the location, size and direction of flow of all existing and proposed 
sanitary and combined sewers draining to the treatment works concerned. 

4.4.3.2.2 	Detail Plans 

Detail plans shall be submitted. Profiles should have a horizontal scale of not more than 
1:500 (1 in = 40 ft.) and a vertical scale of not more than 1:50 (1 in = 4 ft.). Plans and 
profiles shall show: 

a) location of streets and sewers; 

b) line of ground surface, size, material and type of pipe, length between manholes, 
invert and surface elevation at each manhole and grade of sewer between each 
two adjacent manholes. All manholes shall be numbered on the plan and 
correspondingly numbered on the profile. 

Where there is any question of the sewer being sufficiently deep to serve any 
residence, the elevation and location of the basement floor shall be plotted on the 
profile of the sewer which is to serve the house in question. The engineer shall 
state that all sewers are sufficiently deep to serve adjacent basements except 
where otherwise noted on the plans. 

c) locations of all special features such as inverted siphons, concrete encasement, 
elevated sewers, etc.; 

d) all known existing structures both above and below ground which might interfere 
with the proposed construction, particularly water mains, gas mains, storm drains, 
etc.; 

Page P4- 19

4-432

4.4.3.2.1

4.4.s.22

D Semrers

PIms of futas

Genqal Plans

A comprehensive plan of the exis 'r_rg and proposed sewers shall be submined forprojects
involving new sewer s''stems or substantial aiaitionr to existing qntens. Ttris ptin inat
show the following:

D ereographical Features

a) topography and elevations - existing or proposed streets aud all sreams orw:rter
surfaces shall be dearty showu. Contour-lines at suiable intermls should Leinduded;

b) sEeerns -trre direction of flow in all sfi'eams and higb and low water eleyations
of all water stfaces at sewer outlets and ovsflowsirrat u. shown.

c) boundaries - tl9- $uqaary lines of the municipality, the sewer district or area to
be sewered shall be shown.

The plan shall show the location" size and directiou of flow of all existing and proposed
sanitary and combined sewers draining to tbe reabent worls conceraed.

Derail Plans

?T.it pllPs shall be submined. Profiles should harre a horizonal scale of not more rhan1:500 (1 in : 40 ft.) and a verticar scale of not more than 1:50 (1 in : 4 n l. Fr"n, 
"rraprofiles shall show:

a) location of streets and sewen;

b) line of grornd-surface, size, material and gpe of pipe, length between manholes,
invert and srrrface elevation at each manti6t" ."it'8;a. if s"we, U"t"r* 

".cllnro adjacent "'anholes. All manholes shall be 
-numbered 

on the pfrrt 
"oacorrespondingly numbered on the profile.

Where there is-any question of the senrer-being sr:ffciently deep to seree any
residence, the elemtiou and locatiou of the baseieot floor shall be plotted o" tfr.profile of the sewerrohidr is to sewe the house in question. fn" i"gio"o,Uaf
state &at all servers are suficiantly deep to sewi adjacent U*.-i.t" **pt
where otherwise aoted on tbe plans.

c) locations of all special feattrres such as invened siphoas, concrete encasFrpenq
eleyated sewens, etc.;

d) all knowu existing suuctures both alrov-e and below ground which might interfere
with the proposed constnrctiorq particuladywatern;ins, gas -ri',", storu drairu,
etc.;

i.', '\
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e) 	special detail drawings, made to a scale to clearly show the nature of the design, 
shall be furnished to show the following particulars: 

(1) 	all stream crossings and sewer outlets, with elevations of the 
stream bed and of normal and extreme high and low water 
levels; 

(ii) details of all special sewer joints and cross-sections; and 

(iii) details of all sewer appurtenances such as manholes, lamp holes, 
inspection chambers, inverted siphons, regulators, tide gates and 
elevated sewers. 

4.4.3.3 	Plans of Sewage Pumping Stations 

4.4.3.3.1 	Location Plan 

A plan shall be submitted for projects involving construction or revision of pumping 
stations. This plan shall show the following: 

a) the location and extent of the tributary area; 

b) any municipal boundaries with the tributary area; and 

c) the location of the pumping station and force main and pertinent elevations. 

4.4.3.3.2 	Detail Plans 

Detail plans shall be submitted showing the following, where applicable: 

a) topography of the site; 

b) existing pumping station; 

c) proposed pumping station, including provisions for installation of future pumps; 

d) elevation of high water at the site and maximum elevation of sewage in the 
collection system upon occasion of power failure; 

e) maximum hydraulic gradient in downstream gravity sewers when all installed 
pumps are in operation; and 

0 	test borings and groundwater elevations. 

4.4.3.4 	Plans of Sewage Treatment Plant 

4.4.3.4.1 	Location Plans 

A plan shall be submitted, showing the sewage treatment plant in relation to the 
remainder of the system. 
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e) special detail drawings, made to a scale to dearly show the nature of t}te design,
shall be furnished to show the following particulars:

(i) all stream crossings and sewer outlets, with elenatioru of the
stre'm bed and o] normal and ortrerne high and low water
levds;

(D details of all special sewer joints and cross-sections; and

(uD details of all sewer appurtenances such as manholes,lanp holes,
inspection chambers, inverted siphons, regulators, tide gates and
elevated sewers.

4.433 Ploits of tutagePlrrryfug Sffiiilts

4.4.3.3.1 Location PIan

A plan shall be submitted for projects involving constmction or revision of pumping
stations. This plan shall show the following:

a) the location and qtent of the tributpry area;

b) any municipal bormdaries with the tibutary area; and

c) tbe location of the punping station and force main and pertinent derntions.

4.4.3.3.2 Daail Plans

Detail plans shall be submitted showing the following, where applicable:

a) topography of the site;

b) o-istinS pumping station;

c) proposed punping satioD, induding provisions for installation of future pumps;

d) elevation of high water at the site and 6aoirnrun elevation of sewage in the
collection s)'stem upon occasion of power failure;

e) narirnurn hydraulic gradient in downsream giravity sewenr when all installed
pumps are in operation; and

0 test boringrs and groundwater elerrations.

443.4 Plmlr of *vageTreofrnantilutt

4.4.3.4.1 Location Plans

A plan shall be submitted, showing the sewage treataent plant in relation to the
remainder of the sptem.
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Sufficient topographic features shall be included to indicate its location with relation to 
streams and the point of discharge of treated effluent. 

4.4.3.4.2 	General Layout 

Layouts of the proposed sewage treatment plant shall be submitted, showing: 

a) topography of the site; 

b) size and location of plant structures; 

c) schematic flow diagram showing the flow through various plant units; 

d) piping, including any arrangements for by-passing individual units. Materials 
handled and direction of flow through pipes shall be shown; 

e) hydraulic profiles, showing the flow of sewage, supernatant, mixed liquor and 
sludge; and 

f) test borings and ground water elevations. 

4.4.3.4.3 	Detail Plans 

a) Location, dimensions and elevations of all existing and proposed plant facilities; 

b) elevations of high and low water level of the body of water to which the plant 
effluent is to be discharged; 

c) type, size, pertinent features and manufacturer's rated capacity of all pumps, 
blowers, motors and other mechanical devices; 

d) minimum, average and maximum hydraulic flow in profile; and 

e) adequate description of any features not otherwise covered by specifications or 
engineer's report 

4.4.4 	Specifications 

Complete technical specifications for the construction of sewers, sewage pumping stations, 
sewage treatment plants and all appurtenances, shall accompany the plans. 

The specifications accompanying construction drawings shall include, but not be limited 
to, all construction information not shown on the drawings which is necessary to inform 
the builder in detail of the design requirements as to the quality of materials and 
workmanship and fabrication of the project and the type, size, strength, operating 
characteristics and rating of equipment; allowable infiltration; the complete requirements 
for all mechanical and electrical equipment, including machinery, valves, piping and 
jointing of pipe; electrical apparatus, wiring and meters; laboratory fixtures and 
equipment operating tools; construction materials; special filter materials such as stone, 
sand, gravel or slag; miscellaneous appurtenances, chemicals when used; instructions for 
testing materials and equipment as necessary to meet design standards; and operating 
tests for the completed works and component units. It is suggested that these 
performance tests be conducted at design load conditions wherever practical. 
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4.4.s.4.3

sr-rfficient topographic features shall be included to indicate its location with relation to
sreams and the point of disciarge of treated efluent.

Gqqal Layout

Layouts of the proposed sewage reament plant shall be submined showing:

a) topography offie site;

b) size and location of plaot stilctures;

c) scho'natic flow diagran showing the flow through rnrious plant units;

d) PipTg, induding any arrangements for by-passing individual rmits. Materials
handled and direction of flow through pipej shall 

-be 
shown;

e) hydraulic p:ofiles,showing the flow of sewage, supernatant, mixed liquor and
sludge; and

0 test borings aad ground water elevations.

Defail Plans

a) Location, dimensions and elevations of all 'x'sting and proposed plant facilitia;

b) devations of high and low water level of tbe body of water to whictr the plaat
efriuent is to be discharged;

c) t5pe, size, pertinent features and manufach:ret's rated capacity of all puups,
blowers, Eotors and other mectranical devices;

d) rninimum, average 6sd naxirmrm hydraulic flow in profile; and

e) adeErate description of any features not otherwise covered by specificatious or
eugineet's report

Specificatious

Gomplete tecbnical specifications forthe consructioo ofsewers, sewage pumpingstatious,
sewage trearment plans and all appurteDances, shall accompany ai fians.

The 
-specifications accomPanj'ing consrucdon drawingp shatt include, but not be limited

to, all conshrction information not shown on the dort"gn wbich is ire."ssaryi; lttf;;the builder in detail. of th: doigg reEriremeuts as to tre quality of maierias ana
workmanshia and fabrication of-the pr-gect 1nd the typ., Ji"", ,t *gth, op.,=Gg
characteristics andrating of eEripmeoq-all6ranbte infifuation; tbe cinpletir"'qni;"-*s
for all Eschani6al and etecuical eEripmog including -.*ritt ry, i"Lro, p'ipiola"ajointing of pipe; dectrical apparai$; 

"'iriig and meters; tauoratory efirie, and
eEripmeoq-operating tools; couituctiou mateials; speciJ eiter-materials such a:i stone,
sand" gravd o5 

-slag; 
aiscellaneous appurtenanc"t, 

-d"ni""ls 
wtren used; instmctions for

Eaterids and equipmeot as necessary to meet desrgn rt"na"rar;-ana o;;d"t
tesB for the completed worts and component units. -tt is suggested &at these
performance tests be conducted at design load couditions wherever ii"ti.a.
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4.5 	REVISIONS TO APPROVED PLANS 

Any deviations from approved plans or specifications affecting capacity, flow or operation 
of units shall be approved in writing before such changes are made. Plans or 
specifications so revised should, therefore, be submitted well in advance of any 
construction work which will be affected by such changes, to permit sufficient time for 
review and approval. Structural revisions or other minor changes not affecting capacities, 
flows, or operation will be permitted during construction without approval. "As-built" 
plans clearly showing such alterations shall be submitted to the reviewing agency at the 
completion of the work. 

4.6 	CERTIFICATE OF APPROVAL 

A "Certificate of Approval" shall be issued by the appropriate regulatory agency to the 
owner/operator only upon, final approval of the Design report, plans, specifications and 
contract documents. The permit shall provide the owner/operator with the authority to 
proceed with the construction of that particular project. The "Certificate of Approval" does 
not provide the owner/operator with the authority to operate the newly constructed 
system or plant. 

4.7 	OPERATION DURING CONSTRUCTION 

Specifications shall contain a program for keeping existing treatment plant units in 
operation during construction of plant additions. Should it be necessary to take plant 
units out of operation, a shut-down schedule which will minimize pollution effects on the 
receiving stream, shall be reviewed and approved in advance by the appropriate reviewing 
agency and shall be adhered to. 

4.8 	OPERATING REQUIREMENTS 

4.8.1 	General 

Any newly constructed sewerage system or treatment plant shall be put into operation 
only if it meets each of the following criteria: 

a) in the case of Nova Scotia and New Brunswick a "Construction Report", and in the 
case of Prince Edward Island and Newfoundland a "Certificate of Compliance" has 
been submitted by the engineer to the regulatory agency and has subsequently 
been reviewed and approved; and 

b) in the case of Nova Scotia and New Brunswick an "Approval to Operate" has been 
issued by the regulatory agency to the owner/operator of the system or plant. In 
the case of Prince Edward Island and Newfoundland the "Certificate of Approval" 
issued before construction will address operating issues. 

4.8.2 	Post-Construction Report / Certificate of Compliance 

The "Post-Construction Report / Certificate of Compliance" shall contain all information 
regarding major changes from the approved plans or specification made during 
construction. These major changes include any deviations which affect capacity, flow or 
operation of units. The "Post-Construction Report / Certificate of Compliance" shall also 
include all commission or start-up of equipment tests and any other tests results produced 
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Any deviations from approved plans or specifications affecting capacity, flow or operation
of units shall be approved in writing before such changes are made. Plans or
specifications so revised should therdore, be submitted well in advance of any
consEtrction work which will be affected by such changes, to permit suffcient time for
review and approval. Strrcn:ral revisions or otherminor changes not affecting capacities,
flows, or operation will be permitted ftring constnrction without approval. "As-built'
plans dearly showing zuch alterations shall be submitted to the reviewing agency at the
completiou of the work.

4.6 CERIIFICI\TE OF APPROVAL

A "Certificate of Approval' shall be issued by the appropriate regulatory agency to the
owneq/operator only upon.final approval of the Desrgn report, plans, specifications and
contract documenB. The permit shall provide the owneq/operator with the authority to
proceedwiththe coastuction of thatparticularproject The'Gertificate ofApproval'does
uot provide the owner/operiator with the authority to opente the newly constnrcted
qntem or plant

4-7 OPERAIION DI'RING CONSTRUCTION

Specifications shall contain a progmm for keeping existiug treatment plant r:nits in
operation during consErrction ofplant additions. Should it be necessary to take plant
units out of operation, a shut-down schedule which will minimize pollution effece on the
receivingsteam, shalt be reviewed and approved in adrrance bythe appropriate reviewing
agency and shall be adhered to.
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4-8.1

OPERAIING REQI'IREMENTS

Cr€neral

Any newly constmcted sewerage s)'stem or treatment plant shall be put into operation
only if it meets each of the following criteria:

a) in the case of Nova Scotia and New Bnrnswick a'Constnrction Reporf, and in the
case of Prince Edward Islaad and Newforurdland a'Gertificate of Compliance'has
been submitted by the engineer to the regulatory agency and has subsequently
bem reviewed and approved; and

b) in tbe case of Nona Scotia and New Bn:nswick an 'Apprornl to Openlte' has beea
issued by the regulatory agency to t}te owner/operator of the system or plant In
the case of Prince Edward Island and Newformdland the'Certificate of Approval'
issued bdore construction will address operating iszues.

Post4onsfructiotr Rcport / Certificate of C.ompliance

The ?ost-Constmction Report,/ Gertificate of Complianceo shall contain all iaformation
regarding major c-hanges from the approved plans or specificatiou made during
coustructiou. lbese major changes indude any deviations which affect capacity, flow or
operatiou of units. the 'Post-Constrrction Report / Certificate of Compliance' shall also
indude all coumission or start-up of eqripmmt tests and any other tests resulr produced
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during construction. The "Post-Construction Report / Certificate of Compliance" must also 
guarantee that all as-built drawings, operation and maintenance manuals, and any other 
relevant documentation have been turned over to the owner/operator by the engineer. 

4.8.3 	Approval To Operate 

In the provinces of Nova Scotia and New Brunswick, after the completion of construction 
and submission of the construction report, the owner/operator or his authorized agent 
shall apply to the appropriate regulatory agency for an "Approval to Operate". 

The purpose of the permit is to dearly outline the operating and reporting requirements 
for the wastewater treatment facility. The permit shall outline the plant's effluent 
limitations. The owner or his authorized agent should consult with the regulatory agency 
to develop the terms and conditions of the licence, followed by the submission of an 
application for the licence itself. The application should include a letter with enclosed 
completed application forms and a copy of the operations manual for the facility. 

The terms and conditions of any "Permit to Operate" shall only remain in effect for a 
period of five (5) years. Following this period, the owner/operator shall apply for a 
renewal of the permit. 

In Newfoundland and Prince Edward Island operating issues will be covered in the 
"Certificate of Approval" issued prior to contruction. 
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during constmction. The ?ost-ConstnrctionReport,/ Certificate of Conpliance'must also
gu:rnntee that all a5-!rrih drawings, operation and maintmance manuals, and any other
relevant documentation have been turned over to the owner/operator by the engineer.

ApproYal To Opoate

In the provinces of Nona Scotia and New Brunswid after the completion of consruction
and submission of the construction report, the owner/openltor or his authorized agent
shall apply to the appropriate regulatory agency for an 'Appronal to operate'.

The purpose of the permit is to dearly outline the operating and reporting reguirements
for the wastewater treabeut facility. The permit shall outline the plant's eflueut
limitations. Ttre owner or his authorized agent sbould consultwith the regulatory agency
to develop tre ter:ns aud conditions of the licence, followed by the submission of an
application for the licence itsdf. lbe application should indude a leter with eudosed
completed application forms and a copy of the operations manual for the facility.

The terms and conditions of any ?emit to Operateo shall only remain in effect for a
period of five (5) years. Following this perio4 the owner/operator shall apply for a
renewal of tre permit

h Newfoundland and Prince Edward Island operating issues will be covered in the
"Certificate of Approrral' issued prior to contructiou.
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Chapter 1 	DESIGN OF SEWERS 

1.1 	TYPE OF SEWERAGE SYSTEM 

In general and except for special reasons, the Minister will approve plans for new systems 
or extensions only when designed upon a separate sewer basis, in which rain water from 
roofs, streets and other areas and groundwater from foundation drains are excluded. 
Overflows from intercepting sewers should not be permitted at points where they will 
adversely affect a watercourse or the use of water therefrom. Otherwise provision shall 
be made for treating the overflow. 

1.2 	DESIGN CAPACITY CONSIDERATIONS 

In general, sewer systems should be designed for the estimated ultimate tributary 
population, except in considering parts of the systems that can be readily increased in 
capacity. Similarly, consideration should be given to the maximum anticipated capacity 
of institutions, industrial parks, etc. 

In determining the required capacities of sanitary sewers the following factors should be 
considered: 

a. maximum hourly domestic sewage flow; 

b. additional maximum sewage or waste from industrial plants; 

c. inflow and groundwater infiltration; 

d. topography of area; 

e. location of waste treatment plant; 

f. depth of excavation; and 

g. pumping requirements. 

The basis of design for all sewer projects shall accompany the documents. 

1.3 	HYDRAULIC DESIGN 

1.3.1 	Sewage Flows 

Sewage flows are made up of waste discharges from residential, commercial, institutional 
and industrial establishments, as well as extraneous non-waste flow contributions such 
as groundwater and surface runoff. 
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Chapter 1 DESIGN OF SEWERS

1.1 TY?E OF SETIIERAGE St5TEM

In general and except for special teasons, the Ministerwill approve plans for new s',stems
or extensions only when designed upon a sep:rrate sewer basis, in which rain water from
roofs, streets atd other areas and gror:ndwater from foundatiort drains are excluded.
Onerflows from intercepting sewen should Dot be permined at points where they will
adversely affect a watercourse or the use of water therefrom. Odrerwise provisionshall
be made for treatiDg fie overflow.

12 DESIGN CAPACITY CONSIDERATIONS

In general, s€wer s]'stetns should be designed for ttre estimated ultimate tributary
populatior4 except in coruiderint parrs of the s)'stems rhat can be readily increased in
capacity. !idl*Y, considgration should be given to ttre laar''"ur! anticipated capacity
of instinrtions, industrial parks, etc.

In determining the required capacities of saniary seweni the followiag factors shorild be
considered:

a marimum hourly domestic sewage flow;

. b. additioual rna:rirntnt ser4,irge or waste fron indusrial planc;

c. inflow and grouudurater infiltration;

d. topography ofarea;

e. location of waste treatment planq

f. depth of excawtion; and

g. prmping requirenens.

The basis of design for all sewer projects shall accompany the documents.

13 ITYDRIIUUC DESIGhI

13-1 Senage Flows

Sewage flows ae made up of waste disdrarges from residential, commercial, instinrtional
and industrid establisbments, as welt ar cfraneous non-waste flow conuibutions such
as groundwater srd nrrface runoff.
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1.3.2 	Extraneous Sewage Flows 

1.3.2.1 	Inflow 

When designing sanitary sewer systems, allowances must be made for the leakage of 
groundwater into the sewers and building sewer connections (infiltration) and for other 
extraneous water entering the sewers from such sources as leakage through manhole 
covers, foundation drains, roof down spouts, etc. 

Due to the extremely high peak flows that can result from roof down spouts, they should 
not, in any circumstances, be connected directly, or indirectly via foundation drains, to 
sanitary sewers. The Departments of Municipal Affairs, The Environment and Health also 
discourage the connection of foundation drains to sanitary sewers. Studies have shown 
that flows from this source can result in gross overloading of sewers, pumping stations 
and sewage treatment plants for extended periods of time. The Departments recommend 
that foundation drainage be directed either to the surface of the ground or into a storm 
sewer system, if one exists. 

1.3.2.2 	Infiltration 

The amount of groundwater leakage directly into the sewer system (infiltration) will vary 
with the quality of construction, type of joints, ground conditions, level of groundwater 
in relation to pipe, etc. Although such infiltration can be reduced by proper design and 
construction, it cannot be completely eliminated and an allowance must be made in the 
design sewage flows to cover these flow contributors. Despite the fact that these 
allowances are generally referred to as infiltration allowances, they are intended to cover 
the peak extraneous flows from all sources likely to contribute non-waste flows to the 
sewer system. The infiltration allowances used for sewer design should not be confused 
with leakage limits used for acceptance testing following construction. The latter 
allowance are significantly lower and apply to a sewer system when the system is new and 
generally without the private property portions of the building sewers constructed. 

1.3.3 	Domestic Sewage Flows 

Unless actual flow measurement has been conducted, the following criteria should be used 
in determining peak sewage flows from residential areas, including single and multiple 
housing, mobile home parks, etc.: 

a. design population derived from drainage area and expected maximum population 
over the design period; 

b. average daily domestic flow (exclusive of extraneous flows) of 340 L/cap-d; 

c. peak extraneous flow (including peak infiltration and peak inflow) of from 0.14 
to greater than 0.28 L/s per gross hectare; and 
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E:rtrancous Serrage Floun

Inflovt

When designhg saniary sewer systetru;, allowances must be made for the leakage of
groundwater into the sewen and building sewer connections (infiltration) and for ottrer
erEaneous water errtering the sewers from such sources as leakage through manhole
covenr, fourdation drains, roof down spouB, etc.

Due to the extremely high peak flows that can result from roof down spouB, they should
not, in any circumstances, be corurected directly, or indirectly via formdation drains, to
sanitary sewen. The Departmene of Municipal Affain, The Environment and Health also
discourage dre connection of foundation dnins to saniury sewers. Snrdies have shown
that flows from this source can resrlt in gross overloading of sewers, plrnping stations
and sewage teatnent plants for exended periods of time. The Deparmeots recomnend
that foundation drainage be directed either to the surface of the gror:nd or into a stoxm
sewer q/stem, if one sists.

hflration

Ttre a'nor:nt of groundwater leakage directly into the sewer qrten (infiltratiou) will rnry
with the quality of constmction, tJpe of joints, gror:nd conditions, level of grorurdwater
in relation to pipe, etc. Although such ir:filuation can be reduced by proper design and
coDstmction, it cannot be completely eliminated and an allowance must be made in the
doign sewage flows to cover these flow cootributors. Despite the fact &at these
allowances are generallyreferred to as infiltration allowances, they are intended to cover
the peak exraneous flows from all sonrces likely to conribute non-waste flows to the
sewer system. Ttre intrltration allowances used for sewer design should not be confused
with leakage limits used for acceptance testing following consruction. The latter
allowance are significandy lower and apply to a sewer qrt€rrr when the s'':stem is new and
generally without the prirate prop€rty portions of the building sewenr constmcted.

Domestic S€sra8e Flows

Unless actual flow measurement has been conducted, the following criteria should be used
in determiuing peak sewage f,ows from residerrtial areas, indu'ling single and multiple
housing, mobile home parks, etc.:

a. design population derived from drainage area and expected 'na*i'nlrn population
over the deign period;

b. averiage daily domestic flow (exdusive of extraneous flows) of 340 Vcap.d;

c. peak extraneous flow (induding peak infiltration and peak inflow) of from 0.14
to greate! than 028 Vs per gross hectare; and
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d. 	peak domestic sewage flows to be calculated by the following equation: 

Q(d) = 	PQM + IA 
86.4 

where: 

Q(d) = 	peak domestic sewage flow (including extraneous flow) in Lis. 

design population, in thousands 

average daily per capita domestic flow in L/cap.d. (exclusive of 
extraneous flows) 

peaking factor (as derived from 

Harman Formula 	 Rabbit Formula 

M = 1 + 14 	or 	M = 5 	 or as 
'4 + PI" 

determined from flow studies for similar developments in the 
same municipality). The minimum permissible peaking factor 
shall be 2.0. 

unit of peak extraneous flow, in L/s per hectare. 

A 	= 	tributary area in gross hectares. 

13.4 	Commercial and Institutional Sewage Flows 

1.3.4.1 	Flow Variation 

The sewage flow from commercial and institutional establishments vary greatly with the 
type of water-using facilities present in the development, the population using the 
facilities, the presence of water metering, the extent of extraneous flows entering the 
sewers, etc. 

1.3.4.2 	Flow Equivalent 

In general, the method of estimating sewage flows for large commercial areas is to 
estimate a population equivalent for the area covered by the development and then 
calculate the sewage flows on the same basis in the previous section. A population 
equivalent of 85 persons per hectare is often used. It is also necessary to calculate an 
appropriate peaking factor and select a representative unit of peak extraneous flow. 
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d- peak domestic sewage flows to be calculated by the following equation:

Q(d) : PoM+lA
e6.4

where:

Q(d) :

P:

extraneous flows)

M - ryet fastor (as derived from

I-I.rna Fomula

M:1+ 14 or

peak domestic s€wage flow (induding extraneous flow) in Vs.

design population, in thousands

average daily per capita domestic flow in Vcap.d. (exdusive of

Babbit Formula

\{: 5 or as.4 + pPr por.

determined from flow shrdies for similar developments in the
same uunicipdity). Ttt" rninirnunr per:oissible peaking factor

,. I shall be 2.0.

I = unit of peak extraneou:s flow, in Vs per hectare.

A : uibutaryarea in gross hectares.
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Commercial ad Instinrtional Seuage Flows

Flonly Vuiaion

The sewage flow from commercial asd instinrtioual esablishmeats rnry gready with the
qP9 9f water-using fasilities present in tre development, dre populition using the
facilities, the presence of water meteriD& the extent of eruaneous flows €nterh; the
sewent, etc.

nw fudvalnr

In geueral, the method of estimatiag sewage flows for large comnercial areas is to
estimate a population equivalent for the area covered by dre development and thend9!te the sewage flows on the same basis in 6e privious section. A population
equivalerrt of 85 persoas per hectare is often used. tt is also necersary to calsulate arr
aPProPriate peaking factor aad sdect a representatirre unit of peak extraneous flow.
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1.3.4.3 Individual Flaw Rate 

For individual commercial and institutional users the following sewage flow rates are 
commonly used for design. Where a range is stated the lower figure is the minimum 
requirement. 

Sewage Flows (Average Daily) 

13.4.4 

Shopping Centres 
School (basic) 

cafeteria 
shower 

Nursing Home 
Senior Citizen Home 

Hospital 
Restaurant 
Motel 
Campgrounds 

Peak Factor 

- 2500-5000 L/1000 m-day (based on total floor area) 
- 40 L/student-day 
- 60 L/student-day 
- 80 L/student-day 
- 375 L/bed-day 

- 650 L/apartment-day 
- 950 L/bed-day 
- 225 L/seat-day + 100 L/employee-day 
- 300 L/room-day (add for restaurant) 
- 500 L/campsite-day 

When using the above unit demands, maximum day and peak rate factors must be 
developed. For establishments in operation for only a portion of the day, such as schools, 
shopping plazas, etc., the water usage should also be factored accordingly. For instance, 
with schools operating for 8 hoUrs per day, the water usage rate will be at an average rate 
of say 70 L/student-day x 24/8 or 210 L/student day over the 8-hour period of operation. 
The water usage will drop to residual usage rates during the remainder of the day. 
Schools generally do not exhibit large maximum day to average day ratios and a factor 
1.5 will generally cover this variation. For estimation of peak demand rates, an 
assessment of the water using fixtures is generally necessary and a fixture-unit approach 
is often used. 

The peak water usage rates in campgrounds will vary with the type of facilities provided 
(showers, flush toilets, clothes washers, etc.) and the ratio of these facilities to the number 
of campsites. A peak rate factor of 4 will generally be adequate, however, and this factor 
should be applied to the average expected water usage at full occupancy of the campsite. 

1.3.5 	Industrial Sewage Flows 

13.5.1 Flow Variation 

Peak sewage flow rates from industrial areas vary greatly depending on such factors as the 
extent of the area, the types of industries present, the provision of in-plant treatment or 
regulation of flows, and the presence of cooling waters in the sanitary sewer system. 
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For individual comsrercial and instiutiond users the following sewage flow rates are
commonly used for design. Where a range is stated the lower figure is the minimum
requirement

Ser,uage Flows (Average DaAy)

Shopping Centres - 25@5000 V1000 rn-day Oased on totd floor area)
School Oasic) - 40 Vsnrdent-day

cafeteria - 60 Vstudent-day
shower - 80 Vsnrdent-day

Nursing Home - 375 Wed-day
Senior Citizen Home

- 650 l"/apartulent-day
- 950 LAed-day
- 225 Useat-day + 1@ Vemployee-day
- 30o Vroom-day (add for restar:rant)
- 500 Vcampsite-day

Hospial
Restaurant
Motel
Campgrounds

PqkFaar134.4

L35

735.7

When using dre above urrit demands, marimum day and peak rate fuctors must be
developed- For establishr',enB in operation for only a portion ofthe day, such as schools,
shopping plazas, etc., the water usage should also be factored accordiagly. For instance,
with schools operating for 8 hoi:rs per day, the water usage rate will be at an average rate
of say 70 Vsnrdent-day x2A/8 or 210 Vsnrdent day over the &hour period of operation.
The water usage will drop to residual usage rates during the remainder of the day.
Schools generally do not exhibit large maximum day to average day ratios and a faitor
1.5 will generally cover dris variation. For estimation of peak denand rates, an
assessment of the water uing fixnues is generally necessary and a fixnrre-unit approach
is often used.

The peak water usage ntes in campgrorurds will rary with the type of facilities provided
(showers, flush toilets, dotres washers, etc.) and tre ntio of *rese facilities to the number
of campsites. A peak rate factor of 4 will generally be adequate, however, and dris factor
should be applied to the average €:rpect€d water usage at full occupancy of the campsite.

Industrial Sewage Floun

FTawVqiation

Peak sewage flow rates from indr.rstrial areas vary greatly depending on such factors as the
extent of the area, the tlpes of indr.rsties present, the provision of in-plant treatuent or
regr:lation of flows, and the presence of cooling waters in the sanitary sewer s]rstest.
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1.352 	Flow Rate 

The calculation of design sewer flow rates for industrial areas is, therefore, difficult. 
Careful control over the type of industry permitted in new areas is perhaps the most 
acceptable way to approach the problem. In this way, a reasonable allowance can be 
made for peak industrial sewage flow for an area and then the industries permitted to 
locate in the area can be carefully monitored to ensure that all the overall allowances are 
not exceeded. Industries with the potential to discharge sewage at higher than the 
accepted rate could either be barred from the area, or be required to provide flow 
equalization and/or off-peak discharge facilities, or be restricted by a sewer-use by-law. 

1.3.5.3 	Flow Allowances 

Some typical sewage flow allowances for industrial areas are 35 m3/hectare-day for light 
industry and 55 m3/hectare-day for heavy industry. 

1.3.6 	Combined Sewer Interceptors 

In addition to the above requirements, interceptors for combined sewers shall have 
capacity to receive sufficient quantity of combined wastewater for transport to treatment 
works to insure attainment of the appropriate provincial and federal water quality 
standards 

1.3.7 	Combined Sewer Overflows 

The design requirements for sanitary sewers outlined in this manual specify that all new 
sewer systems be designed as separate sewers. There will, however, still remain many 
existing combined sewer systems. This will result in the continued existence of combined 
sewer overflows (CSO's). This being the case, all receiving water quality studies' and 
waste load allocation models must take into account the effect of CSO's. It is the objective 
of the regulatory agencies to reduce, where possible and practical, the frequency and 
duration of CSO's so as to Tninimin their associated impacts on a receiving water. 

1.4 	 DETAILS OF DESIGN AND CONSTRUCTION 

1.4.1 	Sewer Capacity 

Manning's, Kutter's or Hazen-Williams' formula should be used for computing the capacity 
of sanitary sewers. Sewers shall be designed to handle the peak anticipated sewage flow 
when flowing full. 

Calculations should be presented, in a tabular form, to indicate depths and velocities at 
minimum, average and maximum daily waste flow for the different sizes of sewers 
proposed. 
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The calculation of design sewer flow rates for industial areas is, ttrerefore, difficult.
careful contol over the type of indusry permitted in new areas is pertraps the most
accePtable way to approach the probler". In this uray, a reasonable allowance can be
made for peak industrial sewage flow for uul area and then the indusries permitted to
locate in the area czul be carefully monitored to €nsure that all the overall allowances are
not exceeded. Industries with the poteutial to discharge sewate at higher than the
accepted rate could either be barred from 6e area, or be required to provide flow
equafi'ation utd./or off-peak dbcharge facilities, or be resticted by a sewer-use byJaw.

F7w Allwonrrs

Some typical sewate flow allowances for industriat areas are 35 mglhectare-day forlight
industry and 55 m3lhectare-day for heary indusry.

C^ombined Sewer IntercepErs

In addition to the above requireuents, interceptors for combined sewers shall have
capacity to receive su$cien1 quantity of combined wastewater for uansport to treat6ent
works to inste attainment of the appropriate provinciat and federal water quatity
sandards

Combin€d Serrrer Oc€rf,ows

The design requireneuts for saniary sewers outlined in this manual speofy that all new
sewer s)'stems be designed as sepanrte sewenr. There will, however, still renain many
existing combined sewer qrstems. This will result in the continued c-istence of combiued
sewer overflows (CSO'S). 'Ibis behg the case, all receiving water quality sttrdies'and
waste load allocationmodds mr.rsttake into accorntthe effect of CSO,s. tt is the objective
of the regulatory agencies to reduce, where possible and practical, dre frequmcy and
duration of CSo's so as to rninirnize dreir associated impacts on a receiving;ratut

1.4

1.4.1

DE'TAIIS OF DESIGI\I AI{D COTiNSIRUCIION

Sewer Ceacity

Manniug's, Kutteds or Hazert-Williams' formula should be used for computing the capacity
of saniary sewers. Sewers shall be designed to haridle the peak anticipated".*,.g" flo.n
when flowing fuU.

Calnrlations should be presente4 in a tabular forrq to indicate deptrs and velocities at
average a1d rna:irnrrrn daily waste florrr for the different sizes of sewers

proposed.

F.r



DESIGN OF SEWERS 	 Page Dl - 6 

1.42 	Pressure Pipes 

Sanitary sewers may be designed as pressure pipes provided that the hydraulic gradient 
for maximum flow is below basement elevations. 

1.4.3 	Minimum Pipe Size 

No public sewer shall be less than 200 mm in diameter. 

1.4.4 	Depth 

In general, sewers shall be deep enough to prevent freezing and to receive sewage from 
basements. 

Insulation shall be provided for sewers that cannot be placed at a depth sufficient to 
prevent freezing. 

1.4.5 	Slope 

Sewers shall be laid with a uniform slope between manholes. 

1.45.1 	1V1kimum Slopes 

All sewers shall normally be designed and constructed to give mean velocities, when 
flowing full, of not less than 0.6 meters per second or greater than 4.5 meters per second 
based on Kutter's or Manning's formula using 'in" value of 0.013. Use of other practical 
"n" values may be permitted by the reviewing agency if deemed justifiable. Velocities 
above 4.5 m/s may be permitted with high velocity protection. 

The following are the minimum slopes which will provide a velocity of 0.6 m/s when 
sewers are flowing full: 
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1.42 Pressure Pipes

Sanitary sewers may be designed as pressure pipes provided that the hydraulic gradient
for maximum flow is below basement elevations.

1.43 Minimrrm Pipe Size

No public sewer shall be less San 200 rnrn in diameter.

1.4.4 Dcpth

In general, sewers shall be deep enoutb to prevent freezing ard to receive sewage from
basenents.

Insulation shall be provided for sewers that cannot be placed at a depth sufficieut to
Prevent freezing.

1.45 Slope

Sewers shall be laid wi0r a rmiform slope betrreen manholes.

7.45.7 *lfnimarnSlopcs

All sewers shall normally be designed and constnrcted to give mean nelocities, when 
,,

flowing full, of not less than 0.6 meters per second or greater than 4.5 meters per second
based on Kutteds e1'lytaruring's foroula using 'n' value of 0.013. Use of other practical .

' "n' values may be peruitted by the reviewing ag€ncy if deened justifiable. Velocities
above 4.5 m/s may be permined wi$ hi$ velocity protection.

The following are the rnininlurn slopes qfiich will provide a velocity of 0.6 m,/s when
sewers are flowing full:

'._, 1



Page D1 - 7 

:::: 	- 	 .:%:;.• 	'', 	':::: 	x-:- 	.,..'' N :::iiiVi:::::::::::ir  
'' 	 .,.... 	' 	 '' 	440ft0141....ieM .... :Vat: 	;::V.4itiMr.'... 	.. 	- ag?10111:?:::m 

Sewer Size Minimum Slope in Metres (ft) 
per 100 Metres (ft) 

200 mm 0.40 
250 mm 0.28 
300 mm 0.22 
350 mm 0.17 
375 mm 0.15 
400 ram 0.14 
450 mm - 0.12 
525 mm ° 0.10 
600 mm 0.08 
675 mm 0.067 
750 mn 0.058 
900 mm 0.046 

Actual pipe slopes should not be less than 0.5 percent (0.5 m/100 m). 

	

1.45.2 	Increased Slopes 

To achieve 0.6 m/s flow velocities in sewers which will flow less than 1/3 full, steeper 
slopes than given above must be used where conditions permit. For instance, the 
minimum slopes mentioned above would have to be doubled when depth of flow is only 
1/5 full and quadrupled when depth of flow is only 1/10 full to achieve 0.6 m/s flow 
velocity. 

	

1.45.3 	Reduced Slopes 

Under special conditions, if full and justifiable reasons are given, slopes slightly less than 
those required for the 0.6 meter per second velocity when flowing full may be permitted. 
Such decreased slopes will only be considered where the depth of flow will be 0.3 of the 
diameter or greater for design average flow. Whenever such decreased slopes are selected, 
the design engineer must furnish with his report his computations of the anticipated flow 
velocities of average and daily or weekly peak flow rates. The pipe diameter and slopes 
shall be selected to obtain the greatest practical velocities to minimize settling problems. 
The operating authority of the sewer system will give written assurance to the appropriate 
reviewing agency that any additional sewer maintenance required by reduced slopes will 
be provided. 

	

1.45.4 	High Vdodiy Protection 

Where velocities greater than 4.5 meters per second are unavoidable, special provisions 
shall be made to protect against displacement by erosion and shock. 
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Minimm Slope in MefiEs (ft)
per lfi) Metres (ft)

200 r.m
250 rnm
3(X) rnm
350 mrr
375 mm
4@ mm
450 mm
525 mq
6(X) mm
675 m"n
750 mm'
900 rnrn

0.40
o28
o.22
o.t7
0.15
o.74
4.72
0.10
0.08
o.67
o058
o.@46

7.452

7.45.3

7.4s.4

Acnral pipe slopes should not b€ less than 0.5 percent (0-5 m/100 m).

hurarldgopcs

To adrieve 0.6 m./s flow velocities in sewers wbich will flow less than 1./3 full, steeper
slqpes than given above must be used r,rfrere conditions permit. For instance, ihe
minimurn slopes meutioned above would have to be doubled when depth of flow isonly
1/-5 full and quadnrpled when depth of flow is only 1,210 full to achieve 0.6 m./s flow
velocity.

Rdted flopes

U:tder special conditions, if full and justifiable reasons are given, slopes slighdy less than
those required for t$e o6 meter per second velocity whm Oowing nrU rua/Ue'p"rmin"a.
Sudr decreased slopes w.ill only be considered where the depth of flow will be 0.3 of the
diamcter or greater for design average flow. Whelreversuch decreased slopes are selected,
dT design engineermustfrroishwith his reportbis computations of the tticipated flow
"-d9-o!"r 9f average anq d+y or weekly peak flow rates. The prpe diaueter 

"od 
,lop",

shall be selected to obain-the greatestp&lctical velocities to u,rni",;re settling problans.
Ttre operating authority ofdre sewer qrsten will give written a:esurumce to the ippropriate
I.d"*lq agency 6at any additional r"wo -"iolt-"nce required by reduced if"p"s wiff
be provided.

ffighUffi1, Prctaion

th-":: velocities greater than 4.S-meters per second are rmavoidable, special provisions
shall be made to protect against displaceneut by erosion and shock.
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Sewers on 20 percent slopes or greater shall be anchored securely with concrete anchors 
or equal, spaced as follows: 

a. not over 11 meters center to center on grades 20 percent and up to 35 percent. 

b. not over 7.3 meters center to center on grades 35 percent and up to 50 percent. 

c. ' not over 5 meters center to center on grades 50 percent and over. 

	

1.4.6 	Alignment 

Sewers 600 mm or less in diameter shall be laid with a straight alignment between 
manholes. 

	

1.4.7 	Curvi-linear Sewers 

Curvi-linear sewers may be considered for pipe sizes in excess of 600 mm with the 
following restrictions applicable: 

1. The sewer shall be laid as a simple curve of a radius equal to or greater than 60 
m. 

2. Manholes shall be located at the ends of the curve and at intervals not greater 
than 90 m along the curve. 

3. The curve shall run parallel to the curb or street center line. 

4. The minimum grade on curves shall be fifty percent greater than the minimum 
grade required for straight runs of sewers. 

5. Length of pipe shall be such that deflections at each joint shall be less than the 
allowable maximum recommended by the manufacturer. 

6. In general, curved sewers should be used only where savings in costs or the 
difficulty of avoiding other utilities necessitates their use. 

7. A free ball or tethered ball test should be used, such a ball being 10 mm to 25 
mm less in diameter than the sewer. 

	

1.4.8 	Changes in Pipe Size 

When a sewer joins a larger one, the invert of the larger sewer should be lowered 
sufficiently to maintain the same energy gradient. An approximate method of securing 
these results is to place the 0.8 depth point of both sewers at the same elevations. 
Changes in size of sewers less than or equal to 600 mm shall be at manholes only. 
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1.4.8

Sewers on 20 percent slopes or greater shall be anchored secr:relywidr concrete anchors
or equal, spaced as follows:

a. not over 11 meters center to center on grades 20 percent and up to 35 percent

b. not over 7.3 meters center to center on grades 35 percent and up to 50 percent

c. 'not over 5 meters c€f,rter to center on grades 50 percent and over.

eUeenent

Sewers 600 "'m or less in diameter shall be laid with a straight alignment between
manholes.

G:rci-lh€ar Serrrers

Cunri-linear sewers tnay be considered for pipe sizes in excess of 500 mn with the
following restristions applicable:

1. Ttre sewer shall be laid as a simple cunre of a radius equal to or greater than 60
In.

2. Mantroles shall be located at fre ends of the cunre and at interqals not greater
than 90 m aloog the cun'e.

3. 'lhe surrre shall rnn parallel to the o:rb or street center line.

4. The rninimlri grade on curves shall be fifiy percent treater tian the ninimuJxr
grade required for suaight runs of sewers.

5. Length of pipe shall be such that deflections at each joint shall be less than the
allowable maximun recom:nended by the manufacturer.

6. In general, cunred sewers should be used only where savings in costs or the
difficulty of avoiding other utilities necessitates thet use.

7. A free ball or tethered bdl test should be used, such a ball being 10 msr to 25
mn less in diameter than the sewer.

Cbages inPb€ Size

When a sewer joins a larger one, the invert of the larger sewer should be lowered
sufficiendy to maintain the same energf gradienr An approximate method of securing
these results is to place the O8 depth point of both sewers at the sagre elevations.
Changes in size of sewers less than or equal to 600 nm shall be at manholes only.
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1.4.9 	Allowance for Hydraulic Losses at Sewer Manholes 

Differences in elevation across manholes should be provided to account for hydraulic 
losses. The elevation drop may be calculated using the head loss formula: 

Headloss Across Manholes 

H = k (V22  - V1.2) 
2g 

where: 

H = Headloss m 

k = coefficient dimensionless 

V1 = entrance velocity m/s 

V2 = exit velocity rrils 

g = acceleration due to 
gravity 

ra/s/s 

Where sewer velocities are less than 2.5 m/s and the velocity change across the manhole 
is less than 0.6 m/s the invert drop may be determined using the following table. 

Invert Drop 

a) straight run 	 15 mm 
b) 45 degree turn 	 30 mm 
c) 90 degree turn 	 60 ram 

	

1.4.10 	Sewer Services 

Sewer services shall be consistent with the Local or Provincial Plumbing and Drainage 
Regulations. It is required that unless Tees or "Wyes" have been installed, that saddles be 
used in connecting the service to the sewer. Generally these are placed at an angle of 45 
degrees above horizontal. Connections shall be made by authorized personnel only. 

Pipes with watertight and rootproof joints should be used for house connections. 
Minimum pipe size should be 150 mm diameter for double connections and 100 mm (4 
in) diameter for single connections. 

	

1.4.11 	Sulphide Generation 

Where sulphide generation is a possibility, the problem shall be minimized  by designing 
sewers to maintain flows at a minimum cleansing velocity of 1.0 m/s. 

Where corrosion is anticipated because of either sulphate attack or sulphides, 
consideration shall be given to the provision of corrosion resistant pipe material or 
effective protective linings. 
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74-9 Allowance for Ftydraulic LNes at Sewer lVlmholes

Differences in elevation across manholes should be provided to account for hydraulic
losses. The elenation drop may be calsulated using tlie head loss formulaz

Headloss Across Manholes

H:kftt22-V12)
2g

where:

H - Headloss

k : coefficient

vl - entrance velocity

V2 - exit velocity

g = acceleration due to
gravity

Invert Drop

a) straight run
b) 45 degree turn
c) 90 deSree tum

m

dimeosionless

m./s

ils
mls/s

Where sewervelocities are less ttran 25 m/s and the velocity change across the manhole
is less than 0.6 u,/s the invert drop uay be deteroined using the iollowing table.

15 mtn
30 mm
60 ulrn

1.4.10

14.11

Serrer Sewices

Sewer sewices shall be consistent with the Local or Provincial Plumbing and Drainage
Regulations. It is required that unless Tees or'tltyes' have been insralled, that saddles ie
'rsed in connectiag the serrrice to dre sewer. Ctenerallythese are placed at an angle of 45
degrees above horizootal. Gonnections shall be made by authorized penonnet inJy.

Pipes with watstight and rootproof joi"ts should be used for'house counections.
Mininuo pipe size should be 150 mrn diameter for double corurections and 10D mm (4
in) diameter for siugle connestions

$rlphide Genqation

Wtrere sulphide generation is a possibility, the problen shall be miFirnioed by designing
sewers to maintain flows at 2 rninirnuql dcanciag velocity of 1.0 n/s.

Where corrosion is auticipated because of either sdphate attack or sulphides,
consideration shall be given to the provision of corosion resistant pipe material or
efiestive protective liniqgs.

! .'f
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1.4.12 	Materials 

Any generally accepted material for sewers will be given consideration, but the material 
selected should be adaptable to local conditions, such as character of industrial wastes, 
possibility of septicity, soil characteristics, exceptionally heavy external loading, abrasion 
and similar problems. 

All sewers shall be designed to prevent damage from super-imposed loads. Proper 
allowance for loads on the sewer shall be made because of the width and depth of trench. 
When standard strength sewer pipe is not sufficient, the additional strength needed may 
be obtained by using extra strength pipe or by special construction. 

1.4.13 	Metering and Sampling 

Where no other measuring devices are provided, one manhole on the outfall line shall be 
constructed with a suitable removable weir for flow measurements. Easy access for flow 
measurement and sampling shall be provided. Similar manholes should be constructed 
on sewer lines from industries to facilitate checking the volume and composition of the 
waste. 

1.4.14 	Sewer Extensions 

In general, sewer extensions shall be allowed only if the receiving sewage treatment plant 
is either. 

a. Capable of adequately processing the added hydraulic and organic load or 

b. Provision of adequate treatment facilities on a time schedule acceptable to the 
approving agencies is assured. 

1.4.15 	Installation 

1.4.15.1 	Standards 

Installation specifications shall contain appropriate requirements based on the criteria, 
standards and requirements established by industry in its technical publications. 
Requirements shall be set further in the specifications for the pipe and methods of 
bedding and backfilling thereof so as not to damage the pipe or its joints, impede cleaning 
operations and future tapping, nor create excessive side fill pressures or ovulation of the 
pipe, nor seriously impair flow capacity. 

1.4.152 	Trenching 

a. The width of the trench shall be ample to allow the pipe to be laid and jointed 
properly and to allow the backfill to be placed and compacted as needed. The 
trench sides shall be kept as nearly vertical as possible. When wider trenches are 
dug, appropriate bedding class and pipe strength shall be used. 

b. Ledge rock, boulders and large stones shall be removed to provide a minimum 
clearance of 150 nun below and on each side of all pipe(s). 
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14-72

1.4.13

7.4.L4

1.4-15

1.475-7

7.4752

f,Iaterials

Any gerrerally accepted material for sewers will be given consideration, but the material
selected should be adaptable to local conditions, sudr as character of industial wastes,
possibility of septicity, soil characteristics, exceptionally beavy exrernal loa'lin& abrasion
41d sirnila1 problos.

All sewers shall be designed to prevent dr"'age from super-imposed loads. Proper
allowance for loads on the sewer shall be made because of the width and depth of trench.
When standard strength sewer pipe is not zufficient, the additional strength needed may
be obtained by using exaa strength pipe or by special consruction.

Meteriagad Sanpling

Where no other measuring devices are provided one manhole on fie outfrll line shall be
constructed with a suitabld remorrable weir for flow Deasurements. Easy accers for flow
Eeasurement and sampling shail be provided- Similar manhole should be constucted
on sewer lines from industries to facilitate checking fls yslrrms and composition of the
waste.

Serrer E*ensions

In general, sewer extensions shall be allowed only if the receiving sewage treament plant
is eithen

a. Capable of adequately processing the added hydraulic and organic load or

b. Provision of adequate Seahent facilities on a time schedule acceptable to dre
approving agencies is assured.

Installation

sndmds

Installation specifications shall conain appropriate requiremerrts based on the criteria,
standards and requAements esablished by industry in its techqical publications.
Requirements shall be set further in the specifications for Se pipe and rnethods of
bedding and bacldllingthereof so as notto damage tbe pipe or its joinr, impede slsarring
operatious and futr:re apping, nor create excessive side fill pressures or ornlation of the
pipe, nor seriously impair flow capacity.

Tlrfiing

a. The width of the trench shall be ample to dlow the pipe to be laid and jointed
propedy aad to allow the bacldll to be placed and compacted as needed. 'ftre
treuch sides shall be kept as nearlyvertical as possible. When wider renches are
dug, appropriate bedding dass and pipe streugth shall be used.

b. Ledge mdg boulders and large stones shall be rernoved to provide a minimr:m
dearance of 150 ""'l below and on each side of all pipe(s).

_th
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1.4.15.3 	Foundation 

The foundation provides the base for the sewer pipe soil system. The project engineer 
should be concerned primarily with the presence of unsuitable soils, such as peat or other 
highly organic or compressible soils, and with maintaining a stable trench bottom. 

1.4.15.4 	Bedding 

The sewer pipe should be bedded on carefully compacted granular material. The granular 
material shall have a minimum thickness of 150 mm and cover the full width of the 
trench. 

In general, a well-graded crushed stone is a more suitable material for sewer pipe bedding 
than a uniformly graded pea gravel. For small sewer pipes, the maximum size should be 
limited to about 10% of the pipe diameter. Crushed stone or gravel meeting the 
requirement of ASTM Designation C33, Gradation 67 (19-9.8 mm) will provide the most 
satisfactory sewer pipe bedding. However, the recommendation of the manufacturer 
should also be taken into consideration when specifying a particular bedding material. 
Material removed from the trench shall not be used as bedding material. 

1.4.155 	Hazawhing 

The material placed at the sides of a pipe from the bedding up to the spring line is the 
haunching. 

Material used for sewer pipe haunching should be shovel sliced or otherwise placed to 
provide uniform support for the pipe barrel and to fill completely all voids under the pipe. 
Haunching material is to be compacted manually. The material used may be similar to 
the material used for bedding. Material removed from the trench shall not be used as 
haunching material. 

1.4.15.6 	Initial Backfill 

Initial backfill is the material which covers the sewer pipe and extends from the 
haunching to a minimum of 300 mm above the top of the pipe. Its function is to anchor 
the sewer pipe, protect the pipe from damage by subsequent backfill and insure the 
uniform distribution of load over the top of the pipe. It should be placed in 150 mm 
layers. The material used for initial backfill may be similar to the material used for 
bedding and haunching, however, it shall be of a material which will develop a uniform 
and relatively high density with little compactive effort Material removed from the trench 
shall not be used as initial backfill. 

1.4.15.7 	Final Backfill 

Final backfill is the material which extends from the top of the initial backfill to the top 
of the trench. It should be placed in 300 mm layers. 

The material consists of the excavated material containing no organic matter or rocks 
having any dimension greater than 200 mm. In most cases, final backfill does not affect 
the pipe design. Compaction of the final backfill is usually controlled by the location as 
follows: traffic areas; 95% of modified Proctor density required; general urban areas; 90% 
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7.4-7s.4

747s5

7475.6

747s-7

For,andotian

The fotndation prwides tre base for dre sewer pipe soil s]rsten. The project engineer
should be concerned primarily with tre p-resence 6f-rmsuitadte soils, ltO 

"r!""t or"otlr",
highly organic or cornpressible soils, aaa with maintaining a stabll trench 6ono-. -

Bddhs

Ttre sew-erpip-e.should be bedded on carefirlly,compacted granularmarerial. The granular
mat€rial shall have a r.i'rimuro thickness of rso 'n'n a;d cover the full widri oi O.
trench.

F S*"t qa well-graded cnrshed stone is a more suitabte naterial for sewer pipe bed.ri,rg
fan a.miformly graded pca gravel. Fo: saall sewer pipes, tbe -arirn'rrr siid should be
limited to about 1Yl d{ thl.pipg diameter. cnrsiia rton. or gravel meeting the
reqnirement of ASTM Dgiqqtion g 3, Gradation6T (lg-9.8 -'-) 

"frit 
pto"lau-Or."-Lt

satisf-actory :eweT prpe bedding. However, the recommendation of tfre maoG.nrrut
should also be talen into consideration uAen specifying a particular bedding material.
Material removed frou the teoch shall not be used is fraaing material.

Halrrfiing

The material placed at ttre sides of a pipe from the bedding up to dre spring line is t5e
haurching.

Itltaterid used for sewer pipe harmching should be shovel sliced or otherwise placed to
provide rmiforsr suppon for the pipe barrel and to fill completely all voids rmder'i6e pipe.
Haunchiog materid is to be compacted The uraterial used may be simil'aito
the rnaterial used for beddbg. It{aterial reuroved from the uenc}r shall not be used as
haunching Darerial.

Initial tu@I

Iaitid baddll is the Eaterial wbidr coves the sewer pipe and extends from the
!6q1ching 1e 3 rninimrrrl of 30O mm above Se top of the pipe. Its function is to anchor
th9 sewer pipe, protect the pipe from 4a-rate by subsequent bacldll and inspre the
uniforo distribution of load over tre top of the pipe. lt stroUa be placed in 150 m6
layers. The material used for initial bacldll miy-be similar to the uaterial used for
bedding 2ad f,1q1r'hing, however, it shall be of a material nrhich will develop a uniform
and rdatively high density with little couapactive efforr Material rernorcd from the trench
shall not be used as initial bacl6ll.

Ffnoltu@.

Final badffill is the material which extends from the top of rhe initial bacldU to the top
of ttre trendr. It should be placed h 300 rnm layers.

The material consists of the excarrated Eaterial coutaining no organic Eatter or rocls
havhg any dimension greater than 20o ""q. In most casesl fual bacldu does not affect
the prPe design Compaction of the final bacldll is usually controlled bythe tocation as
follows: traffc areas; 95olo of modified Proctordensityrequired; general urban areas; 9@26.{i'r 'r
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of modified Proctor density may be adequate; undeveloped areas; 85% of modified Proctor 
density may be required. Trench backfilling should be done in such a way as to prevent 
dropping of material directly on the top of pipe through any great vertical distance. 

1.4.15.8 	Borrow Materials  

Because the material removed from the trench is not to be used as part of the bedding, 
haunching, nor initial backfill, material must be imported from another source. Borrow 
material must meet the specifications for final backfill. 

Either cohesive or noncohesive material may be used; however, the project engineer 
should assess the possible change in groundwater movement if cohesive material is used 
in rock or if noncohesive material is used in impermeable soil. 

1.4.15.9 	Deflection Test 

a. Deflection testing will not be necessary unless one or more of the following 
conditions are known to exist: 

Improper construction practices are evident 
Questionable embedment materials have been used 
Severe trench construction conditions were encountered 
Other inspection or testing methods have indicated unacceptable 
installation conditions. 

b. Measure pipe deflection by pulling a mandrel gauge through each pipe from 
manhole to manhole after bacicfilling. Within thirty days after installation, pull 
a mandrel gauge measuring 5% deflection through the installed section of 
pipeline. If this test fails, proceed with 71/2% deflection test. 

c. 71/2% deflection test: Thirty days prior to completion of the Period of 
Maintenance, pull a mandrel gauge measuring 71/2% deflection through the 
installed section of pipeline. If the 71/2% deflection test fails, the defects must be 
located and repaired, and the pipe subsequently retested. 

d. If the deflection test is to be run using a rigid ball or mandrel, it shall have a 
diameter equal to 92.5% of the inside diameter of the pipe. The test shall be 
performed without mechanical pulling devices. 

1.4.16 	Joints 

The installation of joints and the materials used shall be included in the specifications. 
Sewer joints shall be designed to minimize infiltration and to prevent the entrance of roots 
throughout the life of the system. 
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7.4.15.8

74.7s.9

1.4.16

of modified Proctor densitymaybe adequate; r:ndeveloped areas; 85% of modified Proctor
density may be required. Trench bacldlling should be done in such a wiry as to prevent
dropping of material directly on the top of pipe tbrough any great vertical distance.

funvw Mataiols

Because the material removed from ttre uench is not to be used as part of the bedding,
harurching, aor initial backfill, mat€rial Dust be imported from another source. Borrow
Eaterial Eust meet the specifications for final bacldll.

Either cohesive or noncohesive material may be used; however, the project engineer
should :6sess the possible change in groundwater movem€nt if cohesive material is used
in rock or if noncohesive material is used in impermeable soil.

DSaionT*

a. Deflection testing will not be necessary unless one or rnore of the following
coaditious are known to exisr

- Improper constnrction practices are evident
- Questionable enbedment xoaterials have been used
- Severe trench consrustion conditions were encountered
- Other inspection or testing metrods have indicated ruracceptable

installation c onditions.

b. Measure pipe deflection by pnlling a mandrel gauge through each pipe from
manhole to manhole after bacldlling. Within thirty dap after installation, pull
a mandrel gauge measr.uing 5% deflection through the insalled section of
pipeline. If ftis test fails, proceed vithTrhVo deflection test

c. 7lrlo/o deflestion test Thirry dap prior to completion of the Period of
Maintbnance, pull a mandrel gauge meauuing 71Ao/o deflection through the
installed section of pipeline. lf theTr/z% detrection test fails, the ddects must be
located and repaired, and the pipe subsequently retested.

d. If the deflection test is to be rrur using a rigid ball or mandrel, it shall have a
dianeter equal to 92.5o/o of ttre inside dialoeter of the pipe. The test sh:ll be
performed wittrout mechanical pulling devices.

Joints

The installation of joints and the naterials used shall be induded in the specifications.
Sewer joints shall be designed to Dinimize infiltation and to prevent the entznce of roots
throughout the life of the qntem.
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1.5 	MANHOLES 

1.5.1 	Location 

Manholes shall be located at all junctions, changes in grade, size or alignment (except 
with curvilinear sewers) and termination points of sewers. 

15.2 	Spacing 

1.5.2.1 	Normal Spadng 

The maximum acceptable spacing for manholes is 90 to 120 m for sewers 200 to 450 ram 
in diameter. Spacings of up to 150 m may be used for sewers 450 mm to 750 mm in 
diameter. Larger sewers may use greater manhole spacing. 

Cleanouts may be used only with approval of the regulatory agencies and shall not be 
substituted for manholes nor installed at the end of laterals greater than 45 m in length. 

1-522 	Extended Spacing 

For any particular municipality, the acceptable manhole spacing will vary depending upon 
the sewer cleaning equipment available. Some municipalities may allow longer spacing 
intervals. The above limits may, therefore, be exceeded provided the applicant can 
demonstrate the suitability of equipment available to handle such spacing. 

1.5.3 	Minimum Diameter 

The minimum diameter of a sanitary manhole shall be 1050 mm. 

1.5.4 	Drop Manholes 

A drop pipe should be provided for a sewer entering a manhole at an elevation of 600 mm 
or more above the manhole invert. Where the difference in elevation between the 
incoming sewer and the manhole invert is less than 600 mm the invert should be filleted 
to prevent solids deposition. 

Drop manholes should be constructed with an outside drop connection. Inside drop 
connections (when necessary) shall be secured to the interior wall of the manhole and 
provide access for cleaning. 

Due to the unequal earth pressures that would result from the backfilling operation in the 
vicinity of the manhole, the entire outside drop connection shall be encased in concrete. 

1.5.5 	Manhole Bases 

Precast bases may be used for manholes up to 9 III deep. 

.\
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1.5 MANHOITS

15.1 Locatiou

Manholes shall be located at all junctions, changes in grade, size or alignment (except
with cnlilinear sewers) and termination points of sewers.

1'5.2 Spacing

7.52.7 IVormaI Spdslg

The marimum acceptable spacing for manholes is 90 to 120 m for sewers 200 to 450 mm
in diameter. Spacings of up to 150 o may be used for sewenr 450 mm to 750 mm in
diameter. Iarger sewens Day use greater manhole spacing.

Cleanouts may be used onty with apprornl of the regulatory agencies and shall Dot be
substituted for manholes nor irxtalled at the end of laterals greater than 45 m in lengttr.

752J Emddsryhry

For any particular uunicipality, the accepable manhole spacing will rnry depending upon
the sewer deaning equipuent anailable. Some mrmicipatities may allow longer spacing
interrzls. The above limits may, fierefore, be erceeded provided the applicant can
d€nonstate the sritability of equipment arrailable to handle suctr spacing.

15.3 MinimmDianeter

The minimr:sr diameter of a sanitary "anhole shall be 1050 r''n.

15.4 Dnop ltlahdes

A drop pipe should be provided for a sewer entering a mantrole at an elerration of 600 mrr
or more above the manhole inverr Where the difference in elerration between the
incoming sewer and the -'aqhole invert is less than 6OO um the invert should be filleted
to prevent solids deposition.

Drop rnanholes should be consuucted witlt an outside drop corurection. Inside drop
. counectioos (when necessary) shall be setrued to the interior wall of the manhole and

provide access for deanhg.

Due to the r:nequal earth prsures that would result from the bacldlling operation in t}r'e
vicinity of the roanhole, tlre entire ouBide drop coonection shall be encasid in coucrete.

155 tVtohole Bases

Precast bases may be used for manholes up to 9 m deep.
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15.6 	Pipe Connections 

A flexible watertight joint shall be provided on all pipes, within 300 mm of the outside 
wall of the manhole. 

1.5.7 	Frost Lugs 

Where required, frost lugs shall be provided to hold precast manhole sections together. 

1.5.8 	Frame and Cover 

The manhole frame and cover shall be made of cast iron and designed to meet the 
following conditions: 

a. adequate strength to support superimposed loads; 

b. provision of a good fit between cover and frame to eliminate movement in traffic; 
and 

c. a reasonably tight closure. 

1.5.9 	Watertightness 

Manholes shall be of the pre-cast or poured-in-place concrete type, or of another type 
approved by the regulatory agencies. All manhole joints must be watertight and the 
manhole shall be waterproofed on the exterior, if required. 

Watertight manhole covers are to be used wherever the manhole tops may be flooded by 
street runoff or high water. Locked manhole covers may be desirable in isolated easement 
locations, or where vandalism may be a problem. 

15.10 	Ladders 

Ladders must be provided in all manholes. Cast in place ladders are not permitted unless 
specifically requested by the owner. 

15.11 	Flow Channel and Benching 

The channel should be, as far as possible, a smooth continuation of the pipe. The 
completed channel should be U-shaped. 

1.5. 1 1. 1 	Small Pipe Channel 

For sewer sizes less than 375 mm, the channel height should be at least one half the pipe 
diameter. 
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1.5.6 Pipe Connections

A flexible watertight joint shall be provided on all pipes, within 300 mm of the ourside
wail of the manhole.

7S-7 Frost Lug;s

Where required, frost lugs shall be provided to hold precast manhole sections together.

1.5-8 Frame ad Cover

' The manhole frane and cover shall be made of cast kon and designed to meet the
following conditions:

a. adequate strength to support superimposed loads;

b. provision of a good fit between cover and fraroe to eliminate movemeDt in trafEc;
and

c. a reasonably tight dosure.

15.9 Watertighuess

Manholes shall be of the pre-cast or poured-in-place concrete qpe, or of another qpe
approved by the regulatory agencies. All manhole joina must be watertight and the
manhole shall be waterproofed on the exterioq if required.

Watertight manhole covers are to be used wherever the manhole tops may be flooded by
street runoff or high water. Locked manhole covers may be desirable in isolated easemmt
locations, or where vandalism may be a problgm.

1.5-10 ladders

Ladders must be provided in all manholes. Cast in place ladders are not permined urless
specifically requested by the owner.

L5.11 Flow r-harrnel aad Benc-hing

The charurel should be, as far as possible, a smooth continuation of the pipe. The
completed channel should be U-shaped.

75.77.7 SmaII Pipe Chornel

For sewer sizes less than 375 m:n, tie channd height should be at least one half the pipe
diameter.



Page Dl -15 

1.5.11.2 	Large Pipe Channel 

For sewer sizes 375 nun and larger, the channel height should not be less than three-
fourths of the pipe diameter. 

15.11.3 	Bench Area 

The bench should provide good footing for a workman and a place for tools and 
equipment. 

15.11.4 	Bench Slope 

Benching should be at a slope of at least 1:12 (vertical:horizontal) and not greater than 
1:8. Benching should have a wood float finish. 

15.12 	Corrosion Protection 

Where corrosion is anticipated because of either sulphate attack or sulphides, 
consideration shall be given to the provision of corrosion resistant material or effective 
protective linings. 

1.6 	'TESTING AND INSPECTION 

1.6.1 	General 

Each section of a sanitary sewer shall be tested for exfiltration and/or infiltration. A 
section is the length of pipe between successive manholes or termination points, including 
service connections. 

Each section of a sewer, and it's related appurtenances, shall be flushed prior to testing. 

1.6.2 	&filtration Test 

Each sewer section shall be filled with water and a nominal head shall remain on the 
section for twenty-four hours immediately prior to testing. 

Water shall be added to the section to establish a test head of 1.0 m over either the crown 
of the pipe, measured at the highest point of the section, or the level of static 
groundwater, whichever is greater. This may be increased by the inspector in order to 
satisfy local conditions. 

The test head shall be maintained for one hour. The volume of water required to 
maintain the head during the test period shall be recorded. 
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1.5.772 lagePipe Chdnrrd.

For sewer sizes 375 mm and larger, the draanel heigbt should nor be less than t$ree-
fourths of the pipe diaureter.

75.713 furEhAreg,

the bendt should provide good footing for a workman and a place for tools ald
equipment.

15-774 lrzltrJl.$ope

Benching should be at a slope of at least 1:12 (verticahhorizontal) and not greater ttran
1:8. Benching should have a wood float fi.i.h.

15.12 C-orrcion Protection

Where corrosion is anticipated because of either srilphate attack or sulphides,
consideration shall be given to the provision of corrosion resistant material or effective
protective linings.

1.6 TESIINGAI{D II{SPECIION

3 
L6.1 ccn€rat

Each section of a saniwy sewer shall be tested for e*dltration and/or infiltration. A
seetion is fie lengttt of pipe between successive uanholes or teluination points, including
sqrrice counections

Each section of a sewer, and it's related appr:rtenatrces, shall be flrubed prior to testing.

!.62 E:dlnatiouTest

Eadr sewer section shall be filled with water and a nominal head shall remain on rhe
section for twenty-foru hours immediately prior to testing.

Water shall be added to &e section to establhh a test head of 1.0 m over either the crown
of the pipe, measured at tre highest point of the section, or tre level of satic
grotmdwater, wbiclrever is greater. Tbis may be increased by the inspector in order to
satisfy local conditions.

The test head shall be maiutained for one hour. The volume of urater required to
maintain the head &ring the test period shall be recorded



DESIGN OF SEWERS 	 Page D1 - 16 

	

1.6.3 	Infiltration Test 

Infiltration tests shall be conducted in lieu of exfiltration tests where the level of static 
groundwater is 750 mm or more above the crown of the pipe, measured at the highest 
point in the section. 

A 90 degree V-notch weir shall be placed in the invert of the pipe at the downstream end 
of the section. The total volume of flow over the weir for one hour shall be measured and 
recorded. 

	

1.6.4 	Allowable Leakage 

Allowable leakage shall be determined by the following formula: 

L=FxDx S 
100 

where: 

L = allowable leakage in litres per hour 
D = diameter in mm 
S = Length of section, in metres 
F = leakage factor, (litres per hour per mm of diameter per 100 metres of sewer): 

Exfiltration Test: 

Porous Pipe 
Non-Porous Pipe 

Infiltration Test: 

Porous Pipe 
Non-Porous Pipe 

1.6.5 	Low Pressure Air Testing 

F = 0.12 litre 
F = 0.02 litre 

F = 0.10 litre 
F = 0.02 litre 

Air testing equipment shall be designed to operate above ground. No personnel will be 
permitted in the trench during testing. Air testing will not be permitted on pipes with 
diameter greater than 600 mm. 

The test section shall be filled with air until a constant pressure of 28 kPa is reached. 
After a two minute period the air supply shall be shut off, and the pressure decreased to 
24 kPa. The time required for the pressure to reach 17 kPa shall be measured. 
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1.63 Infiltration Test

Infiluation tests shall be conducted in lieu of efiltztion tesr where the level of static
grorutdwater is 750 Elm or more above the crown of the pipe, measured at ?he highest
point in the section.

A 9O degree V-notch weir shall be placed in the invert of the pipe at tre downstream end
of the section. The total volume of flow over the wet for one hor:r shall be measured and
recorded.

7.64 Allorvable Leakage

Allowable lealage shall be determined by the followiug formula:

L:FxDx S

100
v*rere:

L : allowable leakage in litres per horu
D - diameter in mm
S : Iength of section, in metres
F : leakage factor, Qiues per hour per -'-r of diarneter per 100 metres of sewer):

Exfiltation Test:

Porous Pipe
Non-Porous Pipe

Infiltration Test:

F - 0.12 litre
F - 0.02liae

PorousPipe F=0.lOlirre
Non-PorousPipe F - 0.02litre

1-65 IowPrressureAirTesting

Air testing equipmerrt shall be designed to operate above gror:nd. No persorurel will be
petmined in the tench during testing. Ak testing wrlll not be permitted on pipes wittr
diameter greater than 6([ -'n,

The test section shall be filled with air rmtil a con$ant pressure of 28 kPa is reached.
After a two minute period the air supply shall be shut off, and ttre pr€ssure decreased to
24 l0a. The time required for the pre$sure to reach 77 l<Pa shall be measured.
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1.6.6 	Allowable Time for Air Pressure Decrease 

Minimum times allowed for air pressure drop is as follows: 

7  
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..• - ' 	"" - 	-::. 	.. 

	

,. 	.*,.....,::::§:*--,,,,....xm:::.:::,,,.::..:: :..:. 	::.-- 
100 1:53 	. 
150 2:50 
200 3:47 
250 4:43 
300 5:40 
375 7:05 
450 8:30 

- 525 9:55 
600 	. 	 0 11:20 

1.6.7 	Sewer Inspection 

The specifications shall include a requirement for inspection of manholes and sewers for 
watertightness, prior to placing into service. 

1.6.7.1 	Video Inspection 

Inspection on 100% of the sewer using the closed circuit television method and recorded 
on videotape should be specified. This should be conducted within the one-year guarantee 
period. This inspection should be carried out preferably during the periods of high 
ground water table in the spring or fall, or at the discretion of the regulatory agencies. 

Inspection Record 

The complete record of the inspection shall be the property of the owner or the 
municipality. The original videotape and one edited copy of the tape of the sections 
showing defects shall be turned over to the owner or municipality. 

1.6.73 	Record Content 

The maximum speed of the television camera through the pipe shall be 0.30 meters per 
second with a 5-second minimum stop at each defective location and a 15 - second 
minimum stop at each lateral showing a flow discharging into the pipe. The audio part 
shall include the recording of distances at a maximum interval of three meters and a brief 
description of every defective location and of each service connection. 

1.7 	INVERTED SIPHONS 

Inverted siphons should have not less than two barrels with a minimum pipe size of 150 
mm and shall be provided with necessary appurtenances for convenient flushing and 
maintenance. The manholes shall have adequate clearances for nodding; and in general, 
sufficient head shall be provided and pipe sizes selected to secure velocities of at least 0.9 
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1-6.6

!.6-7

1.6.77

7.472

7.6.73

Allormble Time for Air kessure Deseasc

Minimun times allowed for air pressure drop is as follows:

Seurerlnspeciou

The specifications shall indude a requirementfor inspection of manholes and sewers for
watertigbbess, prior to placing into serrdce.

ttida lryion

lnspection on l(Xlolo of the sewer using the closed circuit television metrod aud recorded
on videotape should be specified. This should be condusted within the one-year guarantee
period. This insp€ction should be caried out prefdrably during the periodi of higb
grotmd wat€r table in the spring or fall, or at the discretion of the regulatory agenciei.

hrspelajonRcnlrd

The .complete record- 9f rhe inspection shall be ttre prorperqy of the owner or r.he
municipality. The original videotape and one edited copy of ihu ap" of the sections
showing defects shall be nrrned over to the owner or mr:nicipality.

R@rd Cfltat

Ttre'nari'nr"n sPeed of tbe television camera through the pipe shall be O.3o meters per
second with a S-secoad nininuru stop at each d&ective'location and a 15 - second
liligum stoP at eadrlateral showhg I Aow discharging into the pipe. The ..t6o parr
shall indude the recording of disances at a maximu:a ttt"tra of thrC ureters aaa a urier
description of every defective loetion and of each serrrice connection.

100
1s0
2AO
250
300
375
4s0

'525
600

1:53
2:50
3:47
4:43
5:40
TzOS
8:30
9:55

11:20

1.7 INVERTED SIPHONS

Inverted siphoos should have Dot less than tefo ba:rels with a rninirn'rn pipe size of 150
"'T -d shall be provided with necessary appnrteuances for convenieuf flushing and
maintenance- The manholes shall have aaequate clearances for rodding; and in g;.o.I,
$lfficierrt head shall be provided and pipe sizes selected to sequre velocities of at least 0.9



DESIGN OF SEWERS 	 Page Dl -18 

m/s for average flows. The inlet and outlet details shall be so arranged that the normal 
flow is diverted to one barrel and that either barrel may be cut out of service for cleaning. 
The vertical alignment should permit cleaning and maintenance 

1.8 	PROTECTION OF WATER SUPPLIES 

1.8.1 	Water-Sewer Cross Connections 

There shall be no physical connection between a public or private potable water supply 
system and a sewer, or appurtenance thereto which would permit the passage of any 
sewage or polluted water into the potable supply. No water pipe shall pass through or 
come in contact with any part of a sewer manhole, gravity sewer or sewage forcemain. 

1.82 	Relation to Water Works Structures 

While no general statement can be made to cover all conditions, it is generally recognized 
that sewers shall be kept remote from public water supply wells or other water supply 
sources and structures. 

1.8.3 	Relation to Water Mains 

1.8.3.1 	Horizontal and Vertical Separation 

Whenever possible, sewers should be laid at least three meters horizontally, from any 
existing or proposed water main Should local conditions prevent a lateral separation of 
three meters a sewer may be laid closer than three meters to a water main if: 

a. it is laid in a separate trench, or if 

b. it is laid in the same trench, with the water main located at one side with a 
minimum horizontal separation of 300 mm and on a bench of undisturbed earth 
and if; 

c. in either case the elevation of the top (crown) of the sewer is at least 300 mm 
below the bottom (invert) of the water main. Where a water main must be 
installed paralleling a gravity sewer and at a lower elevation than the gravity 
sewer, the water main must be installed in a separate trench. The sod between 
the trenches must be undisturbed. 

1.8.3.2 	Crossings 

Whenever sewers must cross under the water mains, the sewer shall be laid at such an 
elevation that the top of the sewer is at least 450 mm below the bottom of the water 
main. When the elevation of the sewer cannot be varied to meet the above requirement, 
the water main shall be relocated to provide this separation or reconstructed with 
mechanical - joint pipe for a distance of three meters on each side of the sewer. One full 
length of water main should be centered over the sewer so that both joints will be as far 
from the sewer as possible. 
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m./s for averiage flows. The inlet and outlet detais shall be so arranged that the normal
flow is diverted to on€ barrel and ttrat either ba:rel may be cut out of sewice for deaning.
The vertical alignment should permit deaning and maintenance.

1-8 PROTECIION OF WATER SI.'PPUES

Water-Sewer Cmss C.omections

There shall be no phlaical cormection between a public or prirrate potable water supply
system and a sewer, or appurlenance fiereto which would permit the passage of any
sewage or polluted water into the poable supply. No water pipe shall pass Srough or
come'in contact with any part of a sewer manhole, gavity sewer or sewage forcemain.

Rdation to WaterWor*s Stuctrlr€s

While no general statement can be made to cover all conditions, it is generally recognized
trat sewers shall be kept remote from public water supply wdls or other water supply
sources and strrctures.

Rdation to Wat€r ltlaiDs

Horizsml @d Vttinl Sq,rlrlrtDn

Whenever possible, sewen should be laid at least three meters horizontally, fron.any
existing or proposed water nain. Should local conditions prevent a lateral separation of
tbree meters a sewer may be laid doser tran three meters to a water main if:

a. it is laid in a separate tench, or if;

b. it is laid in the sane Eench, with the water main located at one side with a
rniqirnum horizontal separation of 300 m"t and on a bench of undisttrrbed earth
aDd f;

c. in either case the elerration of the top (crown) of the sewer is at least 300 mm
below tre bottom (invert) of the water main. Where a water main must be
installed panleling a gravity sewer and at a lower elevation than the gravity
sewer, the water main must be insalled in a separate trench. Ttre soil between
6e trendres Eust b€ undiso:rbed.

eussrtgs

Whenever sewers Eust cross r:nder the water mains, the sewer shall be laid at such an
elerration that the top of the sewer is at least 450 un below the bottom of the water
main. When ttre elerration of the sewer cannot be rnried to Eeet &e above requirenmt,
tte water main shall be relocated to provide this sepa:ztion or recoDstmct€d witlt
mechanical - joint pipe for a distance of 6ree net€rs on each side of the sewer. One full
length of water main should be centered over the sewer so that both joints will be as far
from the sewer as possible.

1.&1

1..a2

1-83

7-83.7

1.832
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1.83.3 	Special Conditions 

When it is impossible to obtain proper horizontal and vertical separation as stipulated 
above, the sewer shall be designed and constructed equal to water pipe and shall be 
pressure-tested to assure water-tightness. 

1.9 	SEWERS IN RELATION TO STREAMS 

1.9.1 	Location of Sewers on Streams 

1.9.1.1 	Cover Depth 

The top of all sewers entering or crossing streams shall be at a sufficient depth below the 
natural bottom of the stream bed to protect the sewer line. In general, the following cover 
requirements must be met: 

a. 0.3 in of cover is required where the sewer is located in rock; 

b. 2 meters of cover is required in other material. 

c. in paved stream channels, the top of the sewer line should be placed below the 
bottom of the channel pavement. 

Less cover will be approved only if the proposed sewer crossing will not interfere with the 
future improvements to the stream channel. Reasons for requesting less cover should be 
given in the project proposal. 

1.9.1.2 	Horizontal Location 

Sewers located along streams shall be located outside of the stream bed and sufficiently 
remote therefrom to provide for future possible stream widening and to prevent pollution 
by siltation during construction. 

1.9.1.3 	StrUctures 

The sewer outfalls, headwalls, manholes, gate boxes or other structures shall be located 
so they do not interfere with the free discharge of flood flows of the stream. 

1.9.1.4 	Alignment 

Sewers crossing streams should be designed to cross the stream as nearly perpendicular 
to the stream flow as possible and shall be free from change in grade. Sewer systems 
shall be designed to minimize the number of stream crossings. 
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7-833 Speriol Cmditioits

when it is impossible to obtain proper horizonal and vertical separation as stipulated
above, the sewer shall be designed and constnrcted equal -*a:* pipe and shall bepressure-tested to Erssure water-tightress.

I.9 SEUTERS IN REI.ANON TO STREAT4S

1-9.1 Iocation of Sewens on Steaus

7.9.7.7 Cavq Wr
The top of all sewers €nteriDg or crossing sreams shall be at a sufrcient depth below tbenatural bottom of tbe steam bed to protict se sewer line. l" gotol t5e fouowing cov;requirements must b€ mee

a. 0-3 n of cover is reguired where Se sewer is located in rock;

b. 2 meters of cover is required in otler material.

c' in paved sEeam draoaels, tre top of the sewer line should be placed below thebottom of the drannel pavenenf

lcss cover will be approved only if the proposed sewer crossing will not interfere with thefuture improvements to dre strearn chanill. Reasons for reqriesting less cover should begiven in &e proj,ect proposal.

7.9.72 Horizalltalllrrrtion

sewers located aloag stre,"'" shall be located outside of ttre sre"r', bed and suftcieudy
remote drereaom to provide forftture posible stream widening and to preveDt pollution
by sihation dnring consruction

7-9.73 Stnrcares

Ttre sewer oudalls, headwalls, manholes, gate boxes or odrer sErrctures shall be locatedso they do not interfere with the free disctrarge of flood flows of dre-steam.

7-9.74 aligamanr

sewers crossiug sEee?ns s\$d be designed to cross tbe stream as nearly perpandiorlarto the srean flow as possible and shall be free to- oa"g" io ;1". sewer q'temsshall be designed to ninirnize t[e apmber of s6'eam crossings.

a::: 'l
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1.92 	Construction 

1.9.2.1 	Materials 

Sewers entering or crossing streams shall be constructed of cast or ductile iron pipe with 
mechanical joints; otherwise they shall be constructed so they will remain watertight and 
free from changes in alignment or grade. Material used to backfill the trench shall be 
stone, coarse aggregate, washed gravel or other materials which will not cause siltation. 

1.923 	Siltation and Erosion 

Construction methods that will minimize siltation and erosion shall be employed. The 
design engineer shall include in the project specifications the method(s) to be employed 
in the construction of sewers in or near streams to provide adequate control of siltation 
and erosion. Specifications shall require that cleanup, grading, seeding and planting or 
restoration of all work areas shall begin immediately. Exposed areas shall not remain 
unprotected for more than seven days. 

1.10 	AERIAL CROSSINGS 

Support shall be provided for all joints in pipes utilized for aerial crossings. The supports 
shall be designed to prevent frost heave, overturning and settlement. 

Precautions against freezing, such as insulation and increased slopes shall be provided. 
Expansion jointing shall be provided between above-ground and below-ground sewers. 

For aerial stream crossings the impact of flood waters and debris shall be considered. The 
bottom of the pipe shall be placed no lower than the elevation of the fifty (50) year flood. 

1.11 	ALTERNATIVE WASTEWATER COLLECTION SYSTEMS 

1.11.1 	Applications 

Each alternative system has individual characteristics which may dictate proper usage 
under a certain et of circumstances. Each potential application should be analyzed to 
determine which system is most cost effective and which will comply with local 
requirements. The following features of various sewerage alternatives are considered in 
planning a project. 

1.11.1.1 	Population Density 

Conventional sewers are typically costly on a lineal foot basis. When housing id sparse, 
resulting in long reaches between services, the cost of providing conventional sewers is 
often prohibitive. Pressure sewers, small diameter gravity sewers, and vacuum sewers are 
typically less costly on a lineal foot basis, so often prove to be more cost-effective when 
serving sparse populations. 
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Sewers eatef,ing or crossing slreams shall be consolrcted of cast or ductile iron pipe with
mechanical joints; otherwise theyshall be constmcted so theywill remain watertight and
free from chaoges in alignment or grade. Material used to bacldll the trench shall be
stone, coaxse aggr€gate, washed gravel or other materials which will not cause siltation.

Silation andF.tuion

Constmction methods that will mininize siltation and erosion shall be employed. The
design engbeer shall indude in the proj,ect specifications the method(s) to be employed
in the consEtrction of sewers in or near streirms to provide adequate conrol of silation
and erosion. Specifications shall reguire drat deanup, grarling, seeding and plaatiog or
restoration of all work areas shall begin im".ediately. Exposed areas shall not renain
rmprotected for more tlan seven da1e.

1.10 E.ERIAL CROSSINGS

Support shall be provided for all joints in pipes utilized for aerial crossing;s. The srpports
shall be designed to preveff frost heave, overtr:rning and setdement

Precautions against &eezing, such as insulation and increased slopes shall ba provided.
Expansionjointing shall be provided benneen above-ground and below-grorurd sewers.

For aerial stre"yr crossings the impact of flood waters and debris shall be considered. The
bottom of the pipe shall be placed no lower than the elevation of the fifty (50) year flciod.
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Applications

Eadt alternative q'stem has individual dra:acteristics which may dictate proper usage
rmder a certain et of circumstances. Each potential application should be anallzed to
determine which syRtem is most cost effective and whidr will comply with local
requiremenB. Ttre following featwes of narious sewerage alternatives are considered in
planning a project

Wkmmhr:iry
Conventional sewers are t)?ically cosdy on a lineal foot basis. When housing id sparse,
resulting in long readres between services, dre cost of providing conventional sewers is
often prohibitive. Prcsure s€wets, small diaueter gravity sewenr, and nacur:m sewers are
typically less costly on a lineal foot basis, so often prove to be more cost-€ffective when
serving sparse populations.
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1.11.1.2 	Ground Slopes 

Where the ground profile over the main slopes continuously downward in the direction 
of flow, conventional or small diameter gravity sewers are normally preferred. If 
intermittent rises in the profile occur, conventional sewers may become cost-prohibitively 
deep. The variable grade gravity sewer variation of small diameter gravity sewers, by use 
of inflective gradients and in conjunction with STEP pressure sewer connections, can be 
economically applied. Vacuum sewers may be particularly adaptable to this topographic 
condition, so long as head requirements are within the limits of available vacuum. 

In flat terrain conventional sewers become deep due to the continuous downward slope 
of the main, requiring frequent use of lift stations. Both the deep excavation and the lift 
stations are expensive. SDGS are buried less deep, owing to the flatter gradients permitted. 
Pressure sewers or vacuum sewers are often found to be practical in flat areas, as ground 
slope is of little concern. In areas where the treatment facility or interceptor sewer are 
higher than the service population, pressure sewers and vacuum sewers are generally 
preferred, but should be evaluated against SDGS systems with lift stations. 

1.11.1.3 	Subsurface Obstacles 

Where rock excavation is encountered, the shallow burial depth of alternative sewer mains 
reduces the amount of rock to be excavated. 

o 	 Deep excavations required of conventional sewers sometimes encounter groundwater. 
Depending on severity, dewatering can be expensive and difficult to accomplish. 

1.11.2 	Pressure Sewer Systems 

Pressure sewers are small diameter pipelines, buried just below frost level, which follow 
the profile of the ground. Each home connected to the pipeline requires either a grinder 
pump (GP) or a septic tank effluent pump (STEP). Main diameters typically range from 
50 -150 mm with service lateral diameters of 25 - 38 mm. Polyvinyl Chloride (PVC) is the 
most common piping material. 

1.11.2.1 	System Layout 

Pressure sewer systems should be laid out taking the following into consideration: 

a. Branched layout rather than gridded or looped. 

b. Maintain cleansing velocities especially when grinder pump type pressure sewers 
are used. 

c. Minimize high head pumping and downhill flow conditions. 

d. Locate on lot facilities close to the home for ease of maintenance. 

e. Provide for each home to have its own tank and, pump. 
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Crrultrnilslopes .

Where the gromd profile over the main slopes continuously downward in the direction
of flow, conventioual or small dianeter gravity sewqrs are normally preferred. If
intermirterrt rises in the profle occur, conventional sewers may become cost-prohibitively
deep. The variable grade gralrity sewer variation of snall diameter gravity sewers, by use
of inflective BradieuB and in conjunction wi$ SIEP pressure sewer corurections, can be
economically applied. Vacuum sewers may be particularly adaptable to this topographic
condition, so long as head are within the limits of arrailable vacuum.

In flat terain conventional sewers become deep due to the continuous downward slope
of the main" requiring frequent use of lift stations. Both the deep excarration and the lift
stations are expensive. SDGS are buried less deep, owing to the flatter gradients pcmitted.
Pressure sewers orrracuum sewers are often fsrurd to be practical in flat areas, as grorxrd
slope is of Utde concern In areas where dre Beatment facility or interceptor sewer are
hidter San the sewice p6pulation, pressure sewers and rracurrm sewers are gmerally
prderred but should be emluated against sDGS slaterns with lift stations.
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Where rock excavation is encountered, the shallow burid depth of alternative sewermains
reduces the "tnormt of rock to be excanated.

Deep excavations required of conventional sewers sometimes eDcormrer
Depending on severity, dewatering can be cxpensive and difficult to accomplish.

Pressure Serner Sptems

Pressure sewers are snall dianeter pipelines, buried just below frost level, whidr follow
the profile of the ground. Each home connected to the pipeline requires either a grinder
punp (GP) or a septic tank efluent pump (srEP). Main diamerers qpically range from
50 - 150 mm with sewice lateral diameters of 25 - 38 'n'n. Polyvinyl Cbloride @VC) is the
most comnou piping mat€rial.
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Pressure s€wer s"st€Ds should be laid out taking the following into consideration:

a. Branctred layout radcr than gridded or looped.

b. Maiohin deansingvelocities especiallywhen grinderpr""p r,?e presure sewen
are used.

c. Mininize bigh head pumping and dor,rmhill flow conditioru.

d. Locate on lot facilities dose to the home for ease of mainrcnance.

e. Provide for eacb bome to have its own.tank and pnnp.
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1.11.3 	Vacuum Sewer Systems 

Vacuum sewer systems consist of a vacuum station, collection piping, wastewater holding 
tanks, and valve pits. In these systems, wastewater from an individual building flows by 
gravity to the location of the vacuum ejector valve. The valve seal the line leading to the 
main in order to maintain required vacuum levels. When a given amount of wastewater 
accumulates behind the valve, the valve opens and then closes allowing a liquid plug to 
enter the line. Vacuum pumps in a central location maintain the vacuum in the system. 

1.11.3.1 	Services 

Each home on the system should have its own holding tank and vacuum ejector valve. 
Holding tank volume is usually 115 L As the wastewater level rises in the sump, air is 
compressed in a sensor tube which is connected to the valve controller. At a preset point, 
the sensor signals for the vacuum valve to open. The valve stays open for an adjustable 
period of time and then closes. During the open cycle, the holding tank contents are 
evacuated. The timing cycle is field adjusted between 3 and 30 seconds. This time is 
usually set to hold the valve open for a total time equal to twice the time required to 
admit the wastewater. In this manner, air at atmospheric pressure is allowed to enter the 
system behind the wastewater. The time setting is dependent on the valve location since 
the vacuum available will vary throughout the system, thereby governing the rate of 
wastewater flow. 

The valve pit is typically located along a property line and may be combined with the 
holding tank. These pits are usually made of fibreglass, although modified concrete 
manhole sections have been used. An anti-flotation collar may be required in some cases. 

1.11.32 	Collection Piping 

The vacuum collection piping usually consists of 150 mm and 100 mm mains. Smaller 75 
mm mains are not recommended as the cost savings of 75 mm verses 100 mm mains are 
considered to be insignificant. 

Rubber gasketed PVC pipe which has been certified by the manufacturer as being suitable 
for vacuum service is recommended. Solvent welding should be avoided when possible. 
The mains are generally laid to the same slope as the ground with a minimum slope of 
0.2 percent. For uphill transport, lifts are placed to minimize excavation depth. There are 
no manholes in the system; however, access can be gained at each valve pit or at the end 
of a line where an access pit may be installed. Installation of the pipe and fittings follows 
water distribution system practices. Division valves are installed on branches and 
periodically on the mains to allow for isolation when troubleshooting or when making 
repairs. Plug valve and resilient wedge gate valves have been used. 

1.11.3.3 	Vacuum Statics' n 

Vacuum stations are typically two-storey concrete and block buildings approximately 7.5 
m x 9 m in floor plan. Equipment in the station includes a collection tank, a vacuum 
reservoir tank, vacuum pumps, wastewater pumps, and pump controls. In addition, an 
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Vacrnrm Serrer Systens

Vacur:m sewer s,rstems consist of a rncuun station, collection piping, wastewater holding
tarks, and rnlve pits. In these systems, wastewater from an individual building flows by
gravity to the location of the nacuust.ejector rzlve. The nalve seal the line leading to the
main in order to uaintain required vacuum levels. When a given iunount of wastewater
accumulates behind the nlve, ttre nalve opens and then doses allowing a liquid plug to
enter the line. Vactrr:m pumps in a central location maintain the rracuusr in the s,rstexn.
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Eadr bome on the system should have its own holding tank and vacuum ejector wlve.
Holdhg tank volume is usually 115 L As the wastewater level rises in the 5""'p, air is

compressed in a eensor tube wtrich is cormected to the valve controller. At a preset poing
the seosor signals for the \rilcuum valve to open. Ttre valve staln open for an adjustable
period of tjme and then doses. During ttre open cyde, dre holding tank contents are
enacuated. Tbe timing cyde is field adjusted betr'veen 3 and 3O seconds. This time is
usually set to hold t-he valrrc open for a total time equal to twice the time required to
admit the wastewater. ID this manner, ak at atoospheric pressr:re is allowed to enter the
system behind the wastewater. The time sening is dependent on the valve location since
the rncuum arrailable will vary droughout the sJrstela, thereby goveming the rate of
wastewater flow.

The rnlve pit is tl,pically located along a prop€rqy line and may be combiaed with the
holding tank These pits are usually made of fibreglass, although modified concrete
mantrole sectious have been used. An anti-flotation collar may be reErired in soroe cases.

CollaionPipnrg

Ttre vacuum collection piping usually consists of 150 mm and lOO urra mains. Smaller 75
mm mains are not recoonended as the cost savings of 75 mm verses 100 'nr'r uurft$ are
corsidered to be insiguificant.

Rubber gasketed PVC pipe wbich has been certified bythe manufacturer as beingsuitable
for nactn::n sen'ice is recommended. Solvent welding should be avoided when possible.
The mains are generally laid to the sane slope as the ground with a Einixoum slope of
O2 perceul For uphill transport, lifts are placed te rninirnize excavation depth. Ttrere are
no manholes in the s]lstera; however, access can be gained at each valve pit or at the end
of a line where an access pit may be iusralled. Insullation of the pipc and finings follows
water distribution slaten practices. Division valves are installed on branches and
periodically on the mains to allow for isolation wtren Eoubleshooting or when making
repairs. Plug rnlve and resilient wedge gate rnlves have been used.

Yaannt Sarnon

Vacuum stations are t;pically two-storey coDcrete and block buildings approximately 7.5
m x 9 m in floor plan. EEripmmt in the sation indudes a collection tanlq a vacuum
reserrroir tanlg nacuum pumps, wastewater purDps, and pump controls. In addition, an
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emergency generator is standard equipment, whether it is located within the station, 
outside the station in an enclosure, or is of the portable, truck mounted variety. 

The collection tank is made of either steel or fibreglass. The vacuum reservoir tank is 
connected directly to the collection tank to prevent droplet carryover and to reduce the 
frequency of vacuum pump starts. Vacuum pumps can be either liquid ring or sliding vane 
type and are sized for a 3 - 5 br/d run-time. The wastewater discharge pumps are non-
clog pumps with sufficient net positive suction head to overcome tank vacuum. Level 
control probes are installed in the collection tank to regulate the wastewater pumps. A 
fault monitoring system alerts the system operator should a low vacuum or high 
wastewater level condition occur. 

1.11.4 	Small Diameter Gravity Sewers 

Small diameter gravity sewers (SDGS) require preliminary treatment through the use 
interceptor or septic tanks`upstream of each connection. With the solids removed, the 
collector mains need not be designed to carry solids as conventional sewers must be. 
Collector mains are smaller in diameter and laid with variable or inflective gradients. 
Fewer manholes are used and most are replaced with deanouts except at major junctions 
to limit infiltration/inflow and entry of grit The required size and shape of the mains is 
dictated primarily by hydraulics rather than solids carrying capabilities. 

1.11.4.1 	House Connections 

House connections are made at the inlet to the interceptor tank.. All household 
wastewaters enter the system at this point. 

1.11.4.2 	Interceptor Tanks 

Interceptor tanks are buried, watertight tanks with baffled inlets and outlets. They are 
designed to remove both floating and settleable solids from the waste stream through 
quiescent settling over a period of 12-24 hours. Ample volume is provided for storage of 
the solids which must be periodically removed through an access port. Typically, a single-
chamber septic tank, vented through the house plumbing stack vent, is used as an 
interceptor tank. 

1.11.4.3 	Service Laterals 

Service Laterals connect the interceptor tank with the collector main. Typically, they are 
75-100 mm in diameter, but should be no larger than the collector main to which they 
are connected. They may include a check valve or other backflow prevention device near 
the connection to the main. 

1.11.4.4 	Collector Mains 

Collector mains are small diameter plastic pipes with typical minimum diameters of 75 - 
100 mm. The mains are trenched into the ground at a depth sufficient to collect the 

settled wastewater from most connections by gravity. Unlike conventional gravity sewers, 
_ small diameter gravity sewers are not necessarily laid on a uniform gradient with straight 

:4.  

Page Dl - Zl

/\

1.11.4

7.77.4.7

7.77.42

7-77.43

7.77.4.4

emergency geuerirtor is standard eEripmenq r,vhether it is located within the station,
ouGide the station in an endosure, or is of tbe porable, tuck mounted rrariety.

The collection tank is made of either steel or fibreglass. The rraonrm reserrroA tank is
connected directly to the collection tank to preveot droplet carrlover and to reduce fie
frequency ofrr:tcurm pulup starB. Vacuum punps can be eitherliquid ring or slidingvime
t1rye and are sized for a 3 - 5 hrld nrn-time. The wastewater disdrarge pulnps are non-
dog pumps with suffcient aet positive suction head to o\rercoue tank nacuun. Level
coutrol probes are installed in the collection tank to regulate the wastewats pumps. A
fault monitoring s,rsteur alers the q/stem opcator should a low \racuum or high
wartewater level condition occur.

Small Diueter Graeity SeYrers

Small diameter gravity sewers (SDGS) require preliminary rreiament through dre use
interceptor or septic taks'upsueam of eadr corurestion. With the solids removed, t}1e
collector mains need uot be deigned to carry solids as conventional sewers Eust be.
Collector mains are srnaller in diameter and laid with variable or inflective gradients.
Fewer nanholes are used and most are replaced with deanour ercept at majorjunctions
to limit intrltratioVinflow and entry of grir lbe required size and shape of the m"iqs is
disrated prinarily by hydraulics rather dran solids carrying capabitities.

Hulrz Coruaions

House connections are made at the inlet to tre interceptor tanli. All household
wastewateF errter dre s)'steD at this point
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Interceptor tanks are burie4 waterdgbt rdDks with bafled inlets and outlets. lbey are
designed to remove both floating and settleable so$ds from the waste strean Srough
quiescent setding over a period of !2-24 hours. Anple vol"'ne is provided for storage of
the solids wbich Dust be periodicallyrenoved &rough an access porr Tlpically, a single-
chamb€r septic tank, vented through dre house plumbing stack ven{ is used as-an
intaceptor tanlc
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Service laterals connect ttre iutcrceptor tank wi$ te colleetor main. Tlpically, they are
75-1oO mm in dianeter, but should be no larger tban the collector main to wbich they
are coDnected. They uay indude a dreck wlve or other bacldow prorention dervice near
ttre corurection to the main.

C,allcrur *fuitts

Collector mains are small diameter plastic pipes with tJpical rninirntrn diameters of ZS -
1(D tn"'. Ttre mains are trencbed hto the gFound at a depth sufficient to collect the

setded nnstewater from most connections by gavity. Unlike conventional gravity sewers,
snall diameter gravity sewers 
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alignments between cleanouts or manholes. In places, the mains may be depressed below 
the hydraulic gradeline. Also, the alignment may be curvilinear between manholes and 
cleanouts to avoid obstacles in the path of sewers. 

1.11.4.5 	Cleanouts, Manholes, and Vents 

Cleanouts, manholes, and vents provide access to the collector mains for inspection and 
maintenance. In most circumstances, cleanouts are preferable to manholes because they 
are less costly and can be more tightly sealed to eliminate most infiltration and grit which 
commonly enter through manholes. Vents are necessary to maintain free flowing 
conditions in the mains. Vents in household plumbing are sufficient except where 
depressed sewer sections exist. In such cases, air release valves or ventilated cleanouts 
may be necessary at the high points of the main. 

1.11.4.6 	Lift Stations 

Lift stations are necessary where the elevation differences do not permit gravity flow. 
Either STEP units (see 1.11.1) or mainline lift stations may be used. STEP units are small 
lift stations installed to pump wastewater from one or a small cluster of connections to 
the collector main, while a mainline lift station is used to service all connections in a 
larger drainage basin. 

1.11.5 	Detailed Design Guidelines 

The above are general design considerations only. For detailed design refer to: 

Alternative Sewer Systems, Manual of Practice no. FD-12, Facilities Development, Water 
Pollution Control Federation, Alexandria, VA, 1986. 

U.S. Environmental Protection Agency: Manual: Alternative Wastewater Collection Systems, 
EPA-625/1-91/024, Office of Research and Development, Washington, DC, 1991. 
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CleanouB, manholes, and vents provide access to the collector mains for inspection and
maintenance. In most circumstances, deanouts are prefenble to manholes because they
are less costly and can be more tighdy sealed to elimiqate most infiltation and grit which
commonly euter dlrough manholes. VenB are necessary to maintain free flowing
conditions in the mains. Vents in household plumbing are suffcient ercept where
depressed sewer sections erisl fu sudr cases, air rdease rnlrrcs or ventilated deanouts
may be necessary at fhe high points of the main.

IiftStutiots

Lift satious are necessary where the elerration differences do not permit gravity flow.
Either STEP rmits (see 1.11.1) ormainline lift sations may be used. SIEP rmits are small
lift stations instatled to pump w:Fteuftrter from one or a small duster of coanections to
the collector main, while a mainline lift station is r:sed to service all connections in a
larger drainage basin.

Detailed D€sip Guiddines

The above are general design considerations only. For detailed daign refer to:

Alttnative Sewq Systenrs, Manual of Practice no. FD-12, Facilities Developmeng Water
Pollution Control Federation, Alexandria, VA 1986.

U.S. Environmenul Frotection Agency: Manual: Altqnative Woststatq C.olletion Systems,

FPA-625/I-97/O24, Office of Research and Development, Washington, DC, 1991.



Chapter 2 SEWAGE PUMPING STATIONS 

2.1 	GENERAL 

2.1.1 	Location 

Sewage pumping station structures and electrical and mechanical equipment shall be 
protected from physical damage from the one hundred (100) year flood. Sewage pumping 
stations should remain fully operational and accessible during the twenty-five (25) year 
flood. 

During preliminary location planning, consideration should be given to the potential of 
emergency overflow provisions and as much as practically possible the avoidance of health 
hazards, nuisances and adverse environmental effects. 

2.1.2 	Design Capacity 

i) Separate Sewer Systems 

Sewage pumping stations should be able to pump the expected twenty-five year peak 
sewage flows, under normal growth conditions, with the largest capacity pump out of 
operation. See Design Section 1.3 for the recommended approach for the calculation of 
peak sewage flows. In certain cases, where it can be shown that staging of construction 
will be economically advantageous, lesser design periods may be used provided it can be 
demonstrated that the required capacity can be "on-line" when needed. Pumping station 
overflows shall be permitted under the requirements of Design Section 2.3. 

If only two pumps are provided, they should have the same capacity. Each shall be 
capable of handling the expected peak sewage flow. Where three or more units are 
provided, they should be designed to fit actual flow conditions and must be of such 
capacity that with any one unit out of service the remaining units will have capacity to 
handle maximum sewage flows, taking into account head losses associated with parallel 
operation. 

ii) Combined Sewer Systems 

It may be impractical or economical to design a sewage pumping station on a combined 
sewer system to pump the expected twenty-five year peak sewage flow, with the largest 
capacity pump out of operation. Under these conditions the following shall be considered 
in determining the appropriate design capacity: 

a) the minimization of combined sewer overflows (see Policy Section 5.2). 

b) the rranfrni7Ation of pumping station overflows as outlined in Design Section 2.3. 

2.13 	Accessibility 

Sewage pumping stations shall be readily accessible by maintenance vehicles during all 
weather conditions. The facility should be located off the traffic way of streets and alleys. 
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2.1.4 	Grit 

Where it may be necessary to pump sewage prior to grit removal, the design of the wet 
wells should receive special attention and the discharge piping shall be designed to 
prevent grit settling in pump discharge lines of pumps not operating. 

2.1.5 	Sewer Entry 

If more than one sewer enters the site of the pumping station, a junction manhole should 
be provided so that only a single sewer entry to the wet well is required. 

2.1.6 	Fencing 

All above ground pumping stations and associated facilities may require fencing. The 
fence shall have an opening gate for entry of vehicles and equipment, and the gate shall 
be kept locked to prevent vandalism. 

2.1.7 	Healing 

Automatic heating may be required at pumping stations, to prevent freezing in cold 
weather and to maintain a comfortable working temperature (there may be exceptions in 
the case of small below ground wet well or manhole type lift stations). 

2.1.8 	Piping System 

The design of the pumping and piping systems should account for the potential of surge, 
water hammer, and special requirements for pump seals associated with wastewater 
service. 

Suction and discharge piping should be sized to accommodate expected peak hourly flows 
with velocities ranging from 0.8 m/s to 2.0 m/s, where feasible velocities at the low end 
of the range are preferable. Consideration should be given to providing access ports for 
such things as sampling, swabbing, and/or flushing discharge pressure gauge(s). 

2.1.9 	Electrical 

All wiring shall be in accordance with the requirements of the Canadian Electrical Code 
and the Nova Scotia Power Standards. 

Dehumidification should be provided to protect electrical control equipment from excess 
moisture. 

2.1.10 	Lighting 

Adequate light intensity shall be provided for all corridors, stairways, and in areas where 
machinery or equipment is located. 
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2.1.10

Grit

Where it may be necessary to punp sewage prior to grit remornl, the design of the wet
wdls should receive special atteqtion and the discharge piping shall be designed to
prevent grit settling in pump discharge lines of pr:nps not operating.

S€rver Entry

If more than one sewer enters ttre site of the pr:mping station, a junction manhole should

be provided so that only a single sewer enty to ttre wet well is reqpired.

Fen.i-t

All above grormd pumping stations and associated facilities may require fencing. The

fence shall have an opening gate for enty of vehicles and equipment, and tbe gate shall

be kept locked to prevent nndalism.

Heatiag

Automatic heating nay be reguired at pr:mping stations, to prevent freezing in cold
weather and to uaintain a comfortable working temperature (there may be erceptions in
the case of snall below grormd wet well or maahole tpe lift stations).

PryrngSyrst€D

The design of the pumping and piping s,'stens should account for the poterrtial of surge,

water ho-'Fer, and special requAements for pump seals associated with wastewater
service.

Suction and discharge piping should be sized to accommodate ergected peak hor:rly flows
with velocities ranging from O8 m./s to 2-Om/s, where feasible velocities at fre low end
of the range are prderable. Consideration should be givm to providing access porr for
such things as sampling, swabbing anVor flushhg discharge pr€ssure gauge(s).

Eledrical

AU wiriug shall be in accordance with tre requirements of fie Canadian Electrical Code

and the Nova Scotia Power Standards.

Dehumidification should be provided to prrotect eleccical control equipment from excess

moisfirre.

I ighting

Adegnate ligbt intensity shall be provided for all corridors, stairlh/a),s, and in areas where
uadrinery or equipnent is located.
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2.1.11 	Safety 

The design and construction of all components of wastewater pumping stations shall 
conform to the safety provisions of the Nova Scotia Occupational Health and Safety Act 
and The Construction Safety Act. 

	

2.1.12 	Construction Materials 

Due consideration shall be given to the selection of materials and equipment because of 
the presence of hydrogen sulphide and other corrosive and inflammable gases, greases, 
oils and other constituents present in sewage. 

2.2 	DESIGN 

2.2.1 	Types of Pumping Systems 

The type of sewage pumping station should be selected on the basis of such considerations 
as reliability and serviceability; operation and maintenance factors; relationship to existing 
stations/equipment; sewage characteristics; flow patterns and discharge; and long-term 
capital, operating and maintenance costs. 

For large main pumping stations, wet well/dry well type stations are recommended. For 
smaller stations and in cases for which wet well/dry well types are not feasible, wet well 
(submersible) pump stations may be used if pumps can be easily removed for replacement 
or repairs. 

299 	Structures 

2 9 9.1 	Separation 

Wet and dry wells including their superstructure shall be completely separated. 

222.2 	Equipment Removal 

Provision shall be made to facilitate removing pumps, motors and other mechanical and 
electrical equipment 

2.22.3 	Access 

Suitable and safe means of access shall be provided to dry wells of pump stations and to 
wet wells or to other parts of the building containing bar screens or mechanical 
equipment requiring inspection or maintenance. Stairways should be installed, with rest 
landings not to exceed 3 m vertical intervals. 
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2.1,.17 Safety

The design and consunction of all components of wastewater pr:mping stations shall
conform to the safety provisions of *re Nova Scotia Occupational Health-and Safety Act
and The Constuction Safety Act

2.1-72 CoDsEuctiou Materials

Due consideration shall be given to the selection of materials and equipment because of
the presence of hydrogen sulpbide and other corrosive and inflammable gases, treases,
oils and other constituents present in sewage.

22 DESIGN

2.Zl T5rpes of PumpingSptenJ

The type of sewage pr:mping station should be selected on the basis of such considerations
as reliability and serviceability; operatisll 3ad rnaiqtenance factors; relationship to existing
stations/eguipmerq sewage characteristics; flow patrems and discharge; 311i long-terri
capital, operating and maintenance cosB.

For large rnain pumping sEtions, wetwelVdrywell type stations are recoDmended. For
smaller stations and in cases for whidr wet wel,rdry well q/pes are not feasible, wet well
(submersible) pump stadons may be used if pnmps can be easilyremoved for replacement
or repairs.

t " 2 Stucttrres

222.7 Squation

Wet and dry wells induding their supersuucnrre shall be completely separated.

2222 fuipmantRaaoval

Provision shall be made to facilitate reuoving punps, tnotors and other algchanigal and
electrical equipmenr

2 n n.3 Af6s

Suitable and safe &eans of access shall be provided to dry wells of pump statioDs and to
wet wells or to other pans of the building conraining bar screens or mechanical
equipment requiring inspection or maintenance. Sairwap should be installed, with rest
landings not to exceed 3 m vertical htennls.

r"-.1
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2 7  3 	Pumps and Pneumatic Injectors 

2.2.3.1 	Duplicate Units 

At least two pumps or pneumatic ejectors shall be provided. A minimum of three pumps 
should be provided for stations handling flows greater than 4500 m3/d. 

2 2 12 	Protection Against Clogging 

The need for and the type of screening facilities required for pumping stations varies with 
the characteristics of the sewage, size of sewers and the requirements of the operating 
authority. For wet well/dry well stations, it is generally accepted practice to provide 
screening in the form of a basket screen or a manually or mechanically cleaned bar 
screen. Although basket screens may be cumbersome to remove and empty, they have the 
advantage of not requiring entry of operating staff into the wet well for cleaning 
operations. With basket screens, guide rails should be tubular and similar to submersible 
pump guide rails. Manually cleaned bar screens should be provided with 38 mm clear 
openings in the inclined (600 and horizontal bars. The vertical sides should be solid. 
The minimum width should be 600 mm A drain platform should be provided for 
screenings. Pumps handling separate sanitary sewage from 750 mm or larger diameter 
sewers shall be protected by bar screens meeting the above requirements. 

2 9 3.3 PlfillP °Palings 

Pumps shall be capable of passing spheres of at least 75 mm in diameter. Pump suction 
and discharge openings shall be at least 100 mm in diameter. 

	

2.2.3.4 	Priming 

The pump shall be so placed that under normal operating conditions it will operate under 
a positive suction head, except as specified in Design Section 2.2.10. 

	

2.23.5 	Electrical Equipment 

Electrical systems and components (i.e. motors, lights, cables, conduits, switch boxes, 
control circuits, etc.) in enclosed or partially enclosed spaces where flammable mixtures 
occasionally may be present (including raw sewage wet wells) shall comply with the 
Canadian Electrical Code and the Nova Scotia Power Standards. In the interest of the 
operating authority, provide only three phase power to operate the required equipment. 

	

223.6 	Intake 

Each pump should have an individual intake. Wet well design should be such as to avoid 
turbulence near the intake. 

	

2  9  3.7 	Constant Speed vs. Variable Speed Pumps 

In certain instances, such as pumping stations discharging directly into mechanical sewage 
treatment plants or into other pumping stations, some means of flow pacing may be 
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223.7

2232

2233

223.4

. a-?.5

223-6

hrnp6 rnd Pnermatic In$ectors

nrylianWis

At least two purDps or pneumatic ejectors shall be provided. A minimu:n of three pumPs

should be provided for stations handling flows greater than 4500 m3ld.

hotaionAgaftst A@W

Ttre need for and the tlpe of screening facilities required for pnmping stations rraries with
ttre characteristics of the sewage, size of seweni ad the requirements of the operating
authority. For wet welVdry well stations, it is generally accepted practice to provide
screening in the form of a basket screen or a manually or nechanically deaned bar
screen. Although basket screens:nay be cumbersome to rtmove and empty, they have the
adnantage of not requiring entry of operzting staff into the wet wdl for deari'g
opentions. With basket scfeens, guide rails should be arbular artd similar to submersible
pr:mp guide rails. Manually deaned bar screens should be provided with 38 'n"' clear

opening: in tbe indined (60) and horizontal bars. The vertical sides should be solid-

J[g rninirnrrrl width should be 600 rn'n. A dnin pladoro should be provided for
screenings. hmps l2adting sepafilte sanitary sewage from 750 Da or larger diameter
sewers shall be protected by bar screeil; meeting dte above requireorents.

nnp Oparnp

Pumps shall be capable of passing spheres of at least 75 *"' in diameter. Pump suction
and discharge openingp shall be at least 100 mm in diameter.

Prim@

The pr:mp shall be so placed that r:nder normal operating conditions it will operate r:nder
a positive suction head, o<cept as specified in Design Section L2.10.

E/.crricnlfutrigrrrott

Eleetrical s)'steDs and components (i.e. moton, lidrts, cables, conduits, switch boxes,

conrol circuits, etc.) in endosed or partially endosed spaces urhere flammable nisures
occasioaally may be prcent (induding nrw sewage wet wdls) shdl coraply with the
C,anadian Electrical Code and the Norra Scotia Power Standards. In the interest of the
openting authority, provide only thre phase power to operirte the required equipment

httuIrc

Each pump should have an iudividual intake. Wet well design should be such as to avoid
turbulence near the intake.

&nsrmt S@. vs- VuioHc S@. Ptl,lp

In certain instanres, sudr as pumping stations discharging direcdy into mechanical sewage

reirbent plants or into other pumping stations, some m€ans of flow PaciDt may be

223.7
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required. This can be provided by various means, depending upon the degree of flow 
pacing necessary. If even minor pump surges would have serious effects, variable speed 
pumps should be used. If minor surges can be tolerated, two-speed pumps or multiple 
constant speed pumps can be used. 

Controls 

Control systems shall be of the air bubbler type or the encapsulated float type. Float-tube 
control systems on existing stations being upgraded may be approved. Float control 
should be positioned as per Design Section 2.2.5.5. 

2.2.3.9 	Alternation 

Provisions shall be made to automatically alternate.the pumps in use. 

2.2.4 	Valves 

2.2.4.1 	Suction Line 

Suitable shutoff valves shall be placed on the suction line of each pump except on 
submersible and vacuum-primed pumps. 

2.2.4.2 	D'ischarge Line 

Suitable shutoff and check valves shall be placed on the discharge line of each pump. The 
check valve shall be located between the shutoff valve and the pump. Check valves shall 
be suitable for the material being handled. Valves shall be capable of withstanding 
normal pressure and water hammer. 

Where limited pump backspin will not damage the pump and low discharge head 
conditions exist, short individual force mains for each pump may be considered in lieu of 
discharge valves. 

2.2.4.3 	Location 

Valves shall not be located in the wet well. 

225 	Wet Wells 

223.1 	Divided Wells 

Where continuity of pumping station operation is important, consideration should be 
given to dividing the wet well into multiple sections, properly interconnected, to facilitate 
repairs and cleaning. Divided wet wells should also be considered for all pumping 
stations with capacities in excess of 100 L/s. 
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reguired, This can be provided by various means, depending upon ttre degree of flow
Pacing necessary. If evm minor prrrop surges would have serious effects, rnriable speed
PlrrnPs should be used. If rninor surtes can be tolerated, two-speed punps or uultiple
constant speed pumps can be used.

22-3.8 Conrds

Control sjrstems shall be of the air bubbler type or the encapsulated float t1rye. Float-nrbe
conrol syst€ms on existiag stations being upgraded may be approved. Float control
should be positioned as per Design Section 2.2.5.5.

223.9 Altanation

Provisions shall be made to automaticirlly alternate.the pumps in use.

22.4 Valves

22.4.7 Suaionline

Suitable shutoff valves shall be placed on the suction liue of each pump excepr on
submersible and v"acuum-primed pumps.

22.42 Disdtoryeline
/ \ 

ff and check rnlves shall be placed on the discharge line of each pr:mp. TheSuitable shutoi
check valve shall be located bennem the shutoffvalve and the pump. Check valves shall
be suitable for the materid being handled. Valves shall be capable of withstanding
normal pressnre and water hanmer.

Where limited pump backspin will not darnage the prrnp and low discharge head
conditions o*ist, short individual force mains for each purup may be considered in lieu of
disdrarge valves.

22.43 Lwtion

Valves shall not be located in the wet well.

2t 5 WetWells

'225.7 Diviild.Wdls

Where continuity of puiping station operation is impormnt, consideration should be
given to dividing the wet well into multiple sections, properly intercorurected, to facilirate
repairs ar1d dsaning. Divided wet wdls should also be .considered for all punping
stations with capacities in excess of 100 Vs.
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225..2 	Ptanp Cyde 

For any pumping station, the wet well should be of sufficient size to allow for a minimum 
of a fifteen minute cycle time for each pump. For a two-pump station, the volume in 
cubic meters, between pump start and pump stop should be 0.225 times the pumping rate 
of one pump, expressed in Lis. For other numbers of pumps, the required volume 
depends upon the operating mode of the pumping units. 

225.3 	Size 

Wet well size and control settings should be based on consideration of the volume 
required for pump cycling; the design fill time, dimensional requirements to avoid 
turbulence problems; vertical separation between pump control points; inlet sewer 
elevation; capacity required between alarm levels and basement flooding and/or overflow 
elevations; etc. To avoid septicity problems, wet wells should not provide retention times 
greater than 30 minutes. 

2.2.5.4 	Floor Slope 

The wet well floor shall have a minimum slope of 1 to 1 to the hopper bottom. The 
horizontal area of the hopper bottom shall be no greater than necessary for proper 
installation and function of the inlet. 

2255 	Float Controls 

Float controls should be at least 300 mm vertically and 125 mm horizontally apart and 
positioned against a wall away from turbulent areas. 

2.2.5.6 	Pump Start Elevation 

To minimize pumping costs and wet well depth, normal high water level (pump start 
elevation) may be permitted to be above the invert of the inlet sewer provided basement 
flooding and/or solids deposition will not occur. Where these problems cannot be 
avoided, the high water level (pump start elevation) should be approximately 300 mm 
below the invert of the inlet sewer. 

2 25.7 	Pump Stop Elevation 

Low water level (pump shut-down) should be at least 300 mm or twice the pump suction 
diameter, whichever is greater, above the center line of the pump volute. 

225.8 	Bottom Elevation 

The bottom of the wet well should be no more than D/2, nor less than D/3 below the 
mouth of the flared intake where turned-down, bell-mouth inlets are used. Ir being the 
diameter of the mouth of the flared intake. 
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22s4

22-5-5

225-6

22s.7

22.5.8

hrtrp CydE

For any pr:mping station, the wet well should be of sufficient size to allow for a mininum
of a fifteeu minute cyde ''",e for each punp. For a nno-punp sEtion, dre volume in
orbic meters, between punp start and punp stop should be 0225 times tbe pruping rate
of one pump, expressed in Vs. For other nr:mbers of pumps, the required volume
depends upon the operating mode of the pumping r:nits.

Sizz

Wet well size and control settings should be based on eonsideration of the volume
required for pump ryding; the design fill time, dimensional requirements to avoid
turbulence probleurs; vertical sepa:ation between pump control points; inlet sewer
elevation; capacity requAed between alarm levels and baseroent flooding anVor overflow
elenations; etc. To avoid septicity problens, wet wells should not provide retention times
greater than 30 minutes.

Florr SIoprc

The wet well floor shall have a minimurr slope of 1 to 1 to the hopper bottom. The
horizontal area of the hopper bottom shall be no treater ttran necessary for proper
installation and function of the inlet

Flont @ntds

Float controls should be at least 300 mm vertically and 125 'nm horizontally aparr and
positioned against a wall away from turbulent areas.

hnq fut&cvation

To minimize p"'.lin8 cosB and wet well depth, norrnal high water level @r:mp start
elevation) may be permined to be above dre invert of the inlet sewer provided basenent
fleerling and,/or solids deposition will not ocotr. Where these problems cailrot be
avoided, the high water level (puup start derration) should be approximately 300 Em
below ttre invert of the inlet sewer.

Pmry Sq f,wation

Low water levd (pr:mp shut-down) should be at least 300 mm or twice tbe pr:mp suction
dia:neter, ndrichever is greater, above the center line of the prrtnp volute.

fufulnHrlyation

The bottom of ttre wet wdl should be no more tJranD/2, nor less than D/3 below the
mouth of the flared iauke where turaed-dowu, bell-moutr inlets are used. 'D'beingthe
diameter of 6e mouth of the flared inake.
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2.2.5.9 	Ai Displacement 

Covered wet wells shall have provisions for air displacement such as an inverted "j" tube 
or other means which vents to the outside. 

22.6 	Dry Wells 

2.2.6.1 	Dry Well Dewatering 

A separate sump pump equipped with dual check valves shall be provided in the dry wells 
to remove leakage or drainage, with the discharge above the overflow level of the wet 
well. A connection to the pump suction is also recommended as an auxiliary feature. 
Water ejectors connected to a potable water supply will not be approved. All floor and 
walkway surfaces should have an adequate slope to a point of drainage. Pump seal water 
shall be piped to the sump. 

2.2.6.2 	Maintenance 

The dry well should be equipped with a lifting beam to facilitate removal of pump motors. 
A roof hatch is recommended to provide access for removal of the entire pump and motor. 

2.2.7 	Ventilation 

2.2.Z1 	General 

Adequate ventilation shall be provided for all pump stations. Where the pump pit is 
below the ground surface, mechanical ventilation is required, so arranged as to 
independently ventilate the dry well and the wet well. There shall be no interconnection 
between the wet well and dry well ventilation systems. Ventilation must avoid dispensing 
contaminants throughout other parts of the pumping station, and vents shall not open into 
a building or connect with a building ventilation system. 

2.272 	Air Inlets and Outlets 

In dry wells over 4.6 m deep multiple inlets and outlets are desirable. Dampers should 
not be used on exhaust or fresh air ducts and fine screens or other obstructions in air 
ducts should be avoided to prevent clogging. 

2.2.7.3 	Electrical Controls 

Switches for operation of ventilation equipment should be marked and located 
conveniently. All intermittently operated ventilation equipment shall be interconnected 
with the respective pit lighting system. Consideration should be given also to automatic 
controls where intermittent operations is used. The manual lighting ventilation switch 
shall override the automatic controls. 
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22s.9

226

22-6.7

22-62

22.7

22.7.7

22.72

22.73

Air Displaenatt

Covered wet wells shall have provisions for air displacement such as an inverted J. nrbe
or other me,ms which vents to the outside.

Dry Wdts

Dry WdlDeutatqing

A separate sumP Prrmp equipped with dual dreck ulves shall be provided in the dry wells
to renove leakage or drainage, with the discharge above the overflow level of tit" *et
well. A connection to tre pump suction is also recorngrended as an auxiliary feature.
Water ejectors cormected to a potable water supply will not be approved. All floor and
walkway surfaces should have an adequate slope to a point of drainage. pump seal water
shall be piped to fl1s srrrnp.

Maintnorce

The drywell should be equippedwith atifting beanto faciliate removal of p'.'",p motors.
A roof hatch is recommended to provide access for removal of the eutire purnp and motor.

Vemilation

Geztqal

Adequate ventilation shall be provided for all pump stations. Where the pump pit is
below the ground surface, medranical ventilation is required, to 

"rt"trgud 
it to

independendy ventilate the dry well and the wet well. rhereihaU be no interionnection
between the wetwell and drywell ventilation systems. Ventilation must avoid dispensing
contaminanb throughoutotherr parts of 6e pumping station, and vents shall not oien into
a building or connect with a building votilation s'6tem.

Air nlgrs om'il Otdrzs

In dry wells over 4.6 m deep multiple inlets and outlets are desinble. Dampers should
not be used on erhaust or fresh air ducts and fine screens or ottrer obstnrJtions in air
ducts should be avoided to prevent doggiug.

Eleaicol &nfrlk

Switdres for operation of ventilation equipment should be marked and located
conveniently. All interminendy operated ventilation equipment shall be intercorurected,
with tbe respective pit lighting s),sten. Consideration ,t 

"iUa 
be given also to automatic

controls where intemittent operations is used. The manual tigtti"g ventilation switch
shall override the automatic controls.

t:.' .1



SEWAGE PUMPING STATIONS 	 Page D2 - 8 

2.2.7.4 	Fans, Heating, and Dehwnidificatia.  n 

The fan wheels shall be fabricated from non-sparking material. Automatic heating and 
dehumidification equipment shall be provided in all dry wells. The electrical equipment 
and components shall meet the requirements in Design Section 2.2.3.5. 

227.5 	Wet Wells 

Ventilation may be either continuous or intermittent. Ventilation, if continuous, should 
provide at least 12 complete air changes per hour; if intermittent, at least 30 complete air 
changes per hour. Fresh air shall be forced into the wet well, by mechanical means, at 
a point 300 mm above the expected high liquid level. There shall be a provision for 
automatic blow-by to elsewhere in the well, should the fresh air outlet become submerged. 
Portable ventilation equipment shall be provided for use at submersible pump stations. 

2.2.Z6 	Dry Wells 

Ventilation may be either continuous or intermittent. Ventilation, if continuous, should 
provide at least six complete air changes per hour; if intermittent, at least 30 complete air 
changes per hour. Ventilation shall be forced into the dry well at a point 150 mm above 
the pump floor, and allowed to escape through vents in the roof superstructure. A system 
of two speed ventilation with a initial ventilation rate of 30 changes per hour for 10 
minutes and automatic change over to 6 changes per hour may be used to conserve heat. 

2.2.8 	Flow Measurement 

Suitable devices for measuring wastewater flow shall be provided at all pumping stations. 
Indicating, torali7ing, and recording flow measurement shall be provided at pumping 
stations with a 75 or greater design peak hourly flow. Elapsed time meters used in 
conjunction with pumping rate tests may be acceptable for pumping stations with a design 
peak hourly flow up to 75 L/s. 

2.2.9 	Water Supply 

There shall be no physical connection between any potable water supply and a sewage 
pumping station which under any conditions might cause contamination of the potable 
water supply. If a potable water supply is brought to the station it shall be protected with 
a suitable backflow prevention device (see Design Section 3.7.2). 

2.2.10 	Suction Lift Pumps 

2210.1 	General 

Suction lift pumps shall be of the self-priming or vacuum-priming type and shall meet the 
applicable requirements of Design Section 2.2. Suction lift pump stations using dynamic 
suction lifts exceeding the limits outlined in the following sections may be approved by 
the appropriate reviewing agency upon submission of factory certification of pump 
performance and detailed calculations indicating satisfactory performance under the 
proposed operating conditions. Such detailed calculations must include static suction lift 
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Forc, Hafiry,' od Ddunidifieation'

The fan wheels shall be fabricated from non-sparking materid. Automatic heating and
dehr:midification equipment shall be provided in all dry wells. The electrical equipment
and componerrB shall meet the requirements in Design Section 2.2.3.5.

wd.wdk

Ventilation may be eidrer continuous or intermittent Ventilation, if continuous, should
provide atleast 12 complete air dranges per hour; if interminent, at least 30 complete air
changes per hor:r. Fresh air sball be forced into the wet we1l, by mechanical means, at
a point 30O rt'rq above'the erpected high liquid levd. There shall be a provision for
automatic blow-by to elsewhere in the well, should the fresh aA oudet become submerged.
Portable veutilation equipment shall be provided for use at submersible pr:mp stations.

Dry Wdls

Ventilation may be either continuous or intermittent Ventilation, if continuous, should
provide at least six complete air changes per hour; if internineut, at least 30 complete air
dranges per hor:r. Ventilation shall be forced into tbe dry well at a point 150 "'q above
the pump floor, and allowed to ocape through vents in the roof superstructure. A s),stem
of two speed ventilation with a initial ventilation rate of 30 changes per hour for 10
minutes and automatic change over to 5 changes per hour may be used to consenre heat

Flow Measurenent

Suitable devices formeasr:ringwastewat€rflow shall be provided at all pr:mpingstations.
Indicating, totalizing, aad recording flow mea:ilreaent shall be provided at puoping
stations urith a 75 Us or greater design peak horuly flow. Elapsed time metenr used in
conjunctionwithpunpingrate tests maybe acceptable forpumpiugstations witr a design
peak houly flow up to 75 Us.

Water$ryply

There shall be no phpical corurection between any potable water supply and a sewage
pr:mping station lvhich urder any conditions might cause contamination of the potable
water supply. If a potable vrater supply is brought to tre station it shall be protected with
a suitable backflow prevention device (see Design Section 3J2).

Suction Lift hrmp's

Ctqtf,..al

Suction lift pumps shall be of t}re self-priming or \racuun-priming type and shall meet the
applicable requirenerrts of Design Section 22. Sustion lift pr:mp sfations using dlmarniq
suction tiff5 s:(qeeding the limits outlined in the following sections may be approved by
tbe appropriate reviewing agency upon subuission of factory certification of pump
performance and detailed calo:lations indicating satisfactory performance rmder the
proposed operating conditions. Such detailed calculations mustindude static suction lift
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as measured from "lead pump off" elevation to center line of pump suction, friction and 
other hydraulic losses of the suction piping, vapor pressure of the liquid, altitude 
correction, required net positive suction head and a safety factor of at least 1.8 meters. 

The pump equipment compartment shall be above grade or offset and shall be effectively 
isolated from the wet well to prevent the humid and corrosive sewer atmosphere from 
entering the equipment compartment. Wet well access shall not be through the 
equipment compartment. Valving shall not be located in the wet well. 

2210.2 	Self-Priming Pumps 

Self-priming pumps shall be capable of rapid priming and re-priming at the "lead pump 
on" elevation. Such self-priming and re-priming shall be accomplished automatically 
under design operating conditions. Suction piping should not exceed the size of the pump 
suction and shall not exceed 7.6 in in total length. Priming lift at the "lead pump on" 
elevation shall include a safety factor of at least 1.2 m from the maximum allowable 
priming lift for the specific equipment at design operating conditions. The combined total 
of dynamic suction lift at the "pump off" elevation and required net positive suction head 
at design operating conditions shall not exceed 6.7 in. 

2210.3 	Vacuwn-Priming Pumps 

Vacuum-priming pump stations shall be equipped with dual vacuum pumps capable of 
automatically and completely removing air from the suction lift pump. The vacuum 
pumps shall be adequately protected from damage due to sewage. The combined total of 
dynamic suction lift at the "pump off" elevation and required net positive suction head at 
design operating conditions shall not exceed 6.7 m. 

2.2.11 	Submersible Pump Stations 

2.2.11 1 	General 

Submersible pump stations shall meet the applicable requirements under Design Sections 
2.2.1 to 2.2.9 except as modified in this section. 

22/1.2 	Construction 

Submersible pumps and motors shall be designed specifically for raw sewage use, 
including totally submerged operation during a portion of each pumping cycle. An 
effective method to detect shaft seal failure or potential seal failure shall be provided and 
the motor shall be of squirrel-cage type design without brushes or other arc-producing 
mechanisms, 

2.2.11.3 	Pump Removal 

Submersible pumps shall be readily removable and replaceable without dewatering the 
wet well or disconnecting any piping in the wet well. 
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22.102

'r.2.703

anLl

22L7.7

22.772

',1.77-3

as measured from "lead pump off elevation to center line of pump suction, friction and
other hydraulic losses of th3 suction piping vapor press*" of the liquid, altinrde
correction, regtrired net positive suction head and a safety factor of at least t.g metem.

The pr:mp equipment comPafment shall be above grade or offset and shall be effectively
isolated from the wet well to prevent the humid and corrosive sewer atnosphere from
entering the equipment comParbent Wet well access shall not be through ttre
equipment coupartnent Valving shall aot be located in the wet well.

Sdf.f,frtdng Pulqtr

Self-priming PumPs shall be.capable of rapid priming and re-primint at the 'lead pqmp
on' elevation. Such self-priming and re-priming shall be aicomplished automatically
turder desiryt gp$tiu8 conditions. Suction piping should not o.""i th" size of the fr::npsuction md shall not exceed 7.6 m in total leogth. Priming lift at the "lead prr-i or"
elevation shall iudude a safety factor of at least 1.2 m Aom *re ma:rimun allowable
priming lift for the specific equipmeot at design operating conditions. The combined total
of dyuamic suction lift atttre opump off elerration ana requirea net positive suction head
at design operating conditioas shall not exceed 6.7 m.

Vaannuhiming Pzrrtp,

Vacuum-priming purnp statious shall be e$'ipped with dual \racuum purlps capable of
automatically and completely renoving air from the suction lift ppmp. 'fhe'vacuprr
pumps shall be adequately protected from damage due to sewage. The clmbined total of
dynamic suction lift atthe 'pump ofl elevation and required nit positive sucrion head at
desip ogerating conditions shall not exceed 6.7 m.

Submcr:sible Punp Stations

furqal

Submersible PulrP sEtions shall meet ttre applicable requirements under Design Sections
22.7 to 22.9 except 35 66rlified in this seetion.

@nsrtir'ion

Submersible PunPs and motors shall be desigued specifically for raw sewage use,
{9"diog totally submerged operation dr:riug i ponion of each pumping cycl-e. A1
effestive method to detect shaft seal failure or potential seal faih:re r-t at b" ft*ia.a -athe uotor shall be of squirrel-cage q/pe design witrout brushes or ot5er arc-producing
mechaaisms.

Ptstry Ranovol

Submersible P-umPs sball b'e readily remonable ald replaceable without dewatering rhe
wet well or disconnectiug any piping in the wet well.

:. . -.1-: ' it



SEWAGE PUMPING STATIONS 	 Page D2 - 10 

2211.4 	Power Supply 

Electrical supply, control and alarm circuits shall be designed to provide strain relief and 
to allow disconnection from outside the wet well. Terminals and connectors shall be 
protected from corrosion by location outside the wet well or through use of water-tight 
seals. If located outside, weatherproof equipment shall be used. 

22115 	Controls 

The motor control center shall be located outside the wet well and be protected by a 
conduit seal or other appropriate measures meeting the requirements of the Canadian 
Electrical, Code, to prevent the atmosphere of the wet well from gaining access to the 
control center. The seal shall be so located that the motor may be removed and 
electrically disconnected without disturbing the seal. 

22.11.6 	Power Cord 

Pump motor power cords shall be designed for flexibility and serviceability under 
conditions of extra hard usage and shall meet the requirements of the Canadian Electrical 
Code. The ground fault system shall be used to de-energize the circuit in the event of any 
failure in the electrical integrity of the cable. Power cord terminal fittings shall be 
corrosion-resistant and constructed in a manner to prevent the entry of moisture into the 
cable. They shall also be provided with strain relief appurtenances and shall be designed 
to facilitate field connecting. 

2211.7 	Valves 

Valves required under Design Section 2.2.4 shall be located in a separate valve pit. 
Accumulated water shall be drained to the wet well or to the soil. If the valve pit is 
drained to the wet well, an effective method shall be provided to prevent sewage from 
entering the pit during surcharged wet well conditions. 

2211.8 	Van:Ration 

Gravity ventilation may be acceptable provided that maintenance crews carry suitable 
portable ventilation equipment when visiting the site. 

2.2.12 	Cathodic Protection 

Steel fabricated pumping stations shall require cathodic protection for corrosion control. 
Impressed current or magnesium anode packs are generally used for this purpose in 
conjunction with a suitable protective coating on underground surfaces, applied in 
accordance with the manufacturer's directions. The unit should be electrically isolated by 
dielectric fittings placed on inlet and outlet pipes, anchor bolts and electrical conduit 
boxes. 

Upon completion of the installation, the capability of the anti-corrosion system should be 
verified by instrumentation. Such inspection should be carried out by a person approved 
by the reviewing agencies. 
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2217-5

2277-6

2277.7

2277-8

2272

Pourt *ryply

Elecrical supply, control and alarm circuits shall be designed to provide strain reliefand
to allow discormection from outside the wet well. Terminals and connectors shall be
protected from corrosion by location oucide the wet well or tlrrough use of water-tight
seals. If located outside, weatherproof equipment shall be used.

tulurds

The motor control c€f,rter shall be located ouride tre wet well and be protected by a

conduit seal or other appropriate mezsures meeting the requirenents of the Canadian
Electrical. Code, to prevent the atmosphere of the wet wdl from piniry access to the
conrol center. Ttre seal shall be so located that the urotor may be removed and
electrically'discorurected without disturbing the seal.

Petq furd.

Pump motor power cords ihall be designed for flexibility and sewiceability under
conditions of ega hard usage and shall meet dre requirenents of dre &nadian Electrical
Code. The ground fault systero shall be used to de-energize the circuit in the event of any
failure in the electical integrity of the cable. Power cord terminal finingrs shall be
corrosioa-reistant and coasructed in a rnanner to prevent dre enry of moisture into the
cable. Theyshall also be provided wfttr strain relief appurtenances and shall be designed
to facilitate field connecting.

Valves

Valves required r:nder Design Section 22.4 shall be located in a separate valve pit.
Accr:mulated water shall be drained to ttre wet well or to the soil. If the rnlve pit is
drained to dre wet wdl, an effective method shall be provided to prevent sewage from
entering dre pit during sr:rdrarged wet well conditions.

Yattilatirrl

Gnvity ventilation may be acc€ptable provided that maintenance crews carry suitable
portable veutilation equipment when visiting the site.

Caithodic Prrotection

Steel f-abricated pumping stations shall reqtrire catJ:odic protection for corrosion control.
Impressed ctlrrent or uagnesir.rm anode packs are generally used for tlris pr:rpose in
conjrurction with a suirable protective coating on underground surfaces, applied in
accordance with 6e manufacture/s directions. Ttre rmit should be elecuically isolated by
dielectric finings placed on inlet and oudet pipes, anchor bolts and electical conduit
bores.

Upon completion of fre installation, tire capability of the anti-corrosion systen should be
verified by iruuumenation. Such inspection should be ca:ried out by a person approved
by the reviewing agencies.
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2.2.13 	Alarm Systems 

Alarm systems shall be provided for pumping stations. The alarm shall be activated in 
cases of power failure, pump failure, use of the lag pump, unauthorized entry, or any 
cause of pump station malfunction. Pumping station alarms shall be telemetered, 
including identification of the alarm condition, to a municipal facility that is manned 24 
hours a day. If such a facility is not available and 24 hour holding capacity is not 
provided, the alarm may be telemetered to municipal offices during normal working hours 
or to the home of the person(s) in charge of the pumping station during off-duty hours. 
Audio visual alarm systems with a self-contained power supply may be acceptable in some 
cases in lieu of the telemetering system outlined above, depending upon location, station 
holding capacity and inspection frequency. 

2.3 	EMERGENCY OPERATION 

Pumping stations and collection systems shall be designed to prevent or minimize 
bypassing of raw sewage. For use during possible periods of extensive power outages, 
mandatory power. reductions, or uncontrolled storm events, consideration should be given 
to providing a controlled, high-level wet well overflow to supplement alarm systems and 
emergency power generation in order to prevent backup of sewage into basements, or 
other discharges which may cause severe adverse impacts on public interests, including 
public health and property damage. Where a high level overflow is utilized, consideration 
shall also be given to the installation of storage/detention tanks, or basins, which shall 
be made to drain to the station wet well; Storage capacity should be related to frequency 
and length of power outages for the area. Where public water supplies, shellfish 
production, or waters used for culinary or food processing purposes exist, overflows shall 
not be permitted. 

2.3.1 	Overflow Prevention Methods 

A satisfactory method shall be provided to prevent or minimize overflows. The following 
methods should be evaluated on a case by case basis: 

a. storage capacity, including trunk sewers, for retention of wet weather flows 
(storage basins must be designed to drain back into the wet well or collection 
system after the flow recedes); and 

b. an in-place or portable pump, driven by an internal combustion engine meeting 
the requirements of Design Section 2.3.3 below, capable of pumping from the wet 
well to the discharge side of the station. 

2.3.2 	Overflows 

If the avoidance of overflows is not possible, provision shall be made for chlorination of 
the overflow raw sewage unless waived by the regulatory agencies. The overflow facilities 
should be alarmed and equipped to indicate frequency and duration of overflows, and 
provided with facilities to permit manual flow measurement. Overflows should be 
recorded and reported to the regulatory agencies. 
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Alarur ql'stetns shall be provided for p""rpittt stations- The alarsr shall be actiyated in
cases of power failure, pump failure, use of the lag purup, r:nauthorized entry, or any
cause of PumP station malfrurction. Pumping station alarms shall be tel.'4etered,
ioduding identification of the alarm condition, to a municipal facility ttrat is manned 24
hor:rs a day. If such a facility is not arrailable and, 24 hour holding capacity is not
provided, the alaro may be telenetered to mruricipal offices during normal working hor:rs
or to the home of the person(s) in charge of the pumping station during off-duty hours.
Audio visual ala:cm qntems with a self-contained power supply may be acceptable in some
cases in lieu of the telemetering system outlined abwe, depending upon location, station
holdiog capacity and inspection frequency.

23 EMERGEI{CY OPERATION

Pumping shtions and collection s)'stems shall be designed to prevent or miniuize
blpassing of raw seriage. For use during possible periods of extensive power ourages,
mandatorypower.reductions, oruncontolled storm events, considention should be given
to providing a coutrolled, high-level wet well overflow to supplernent alarm qntems and
eD€rg€ncy power generation in order to prevent bac.kup of sewage into basemenB, or
other discharges which may cause ssrere adverse irnpacB on public interests, including
public health and property damage. Where a high level overflow is utilized, consideration
shall also be given to the installation ofstorage/deteution tarks, or basins, which shall
be made to drain to fie station wet well.' Storage capacity should be related to frequency
and leugfh of power outages for the area. Where public water supplies, shellfish
production, or waters used for culinary or food processing purposes exist, overflows shall
not be perrnirted.

Ovdow Prremtion Methods

A satisfactory medrod shall be provided to prevent or minimize overflows. The following
methods strould be evaluated oD a case by case basis:

a. stolage capacity, including mrok ,"*"rr, for retention of wet weather flows
(storage basins Eust be designed to drain back into the wet well or collection
q6teur after tbe flow recedes); and

b. an in-place ol Porrable puap, driven by an iaternal combustion engine meeting
the reqnirements of Design Seaion 23.3 betow, capable of punping from the wet
wdl to the disc.harge side of the station.

Osedoun

If the avoidance of overflows is not possible, provision shall be made for chlorination of
the ovsflow r:rw sewage unless waived bythe regulatory agencies. The overflow facilities
should be alarmed and equipped to indicate frequency and duation of overflows, and
provided with facilities to permit mauual flow measurenenl Overflows should be
recorded and reported to the regulatory ageneies.

a-\
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2.3.3 	Equipment Requirements 

The following general requirements shall apply to all internal combustion engines used 
to drive auxiliary pumps, service pumps through special drives, or electrical generating 
equipment. 

23.3.1 	Engine Protection 

The engine must be protected from operating conditions that would result in damage to 
equipment. Unless continuous manual supervision is planned, protective equipment shall 
be capable of shutting down the engine and activating an alarm on site and as provided 
in Design Section 2.2.13. Protective equipment shall monitor for conditions of low oil 
pressure and overheating, except that oil pressure monitoring will not be required for 
engines with splash lubrication. 

2.33.2 	Size 

The engine shall have adequate rated power to start and continuously operate all 
connected loads. 

2.3.3.3 	FueI type 

Reliability and ease of starting, especially during cold weather conditions, should be 
considered in the selection of the type of fuel. 

2.33.4 	Engine Ventilation 

The engine shall be located above grade with adequate ventilation of fuel vapours and 
exhaust gases. 

233.5 	Routine Start-up 

All emergency equipment shall be provided with instructions indicating the need for 
regular starting and running of such units at full loads. 

23.3.6 	Protection of Equipment 

Emergency equipment shall be protected from damage at the restoration of regular 
electrical power. 

2.3.4 	Engine-Driven Pumping Equipment 

Where permanently-installed or portable engine-driven pumps are used, the following 
requirements in addition to general requirements shall apply. 
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23-3 EquipmentRquft€m€Dts

The following general requirements shall apply to all internal combustion engines used
to drive auxiliary pumps, service pumps drough special drives, or electrical generating
equipment

233-l Frr3hahotaion

The engine must be protected from operating conditions that would result in damage to
equipment Unless continuous manual supervision is planned" protective equipmentshdl
be capable of shutting down the engine and activating an alarm on site and as provided
in D€sign Section 22.73. Protective eguipment shall monitor for conditions of low oil
pres$rre and overheatin& except that oil pressure monitoring will not be required for
engines with splash lubrication.

2332 Sin

The engine shall have adeguate rated power to start and continuously operate all
corurected loads.

2333 rud.Iw

Reliability and ease of sardug, especially during cold weatrer conditions, should be
considered in the selection of dre.tlpe of fuel.

233.4 .Ergine VauTation

The engine shall be located above grade with adeguate ventilation of fuel vapor:rs and
erhaust gases.

233.5 Polutine $ffi4ry

All emergency equipment shall be provided with inscuctions indicating the need for
regular starting and running of such uaits at full loads.

L33.6 hotnion of fryiWqt

Emergency equipment shall be protected from daoage at the restoration of regular
elecuical power.

L3.4 EngineDriven PunpingEquipment

Where permaneutly-installed or ponable engine-driven ptuups are used, the following
requirements in addition to general requirements shall apply.
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2.3.4.1 	Pumping Capacity 

Engine-driven pumps shall meet the design pumping requirements unless storage capacity 
is available for flows in excess of pump capacity. Pumps shall be designed for anticipated 
operating conditions, including suction lift if applicable. 

2.3.4.2 	Operation 

The engine and pump shall be equipped to provide automatic start-up and operation of 
pumping equipment. Provisions shall also be made for manual start-up. Where manual 
start-up and operation is justified, storage capacity and alarm systems must meet the 
requirements of Design Section 2.3.4.3. 

2.3.4.3 	Portable Pumpbig Equipment 

Where part or all of the engine-driven pumping equipment is portable, sufficient-storage 
capacity to allow time for detection of pump station failure and transportation and hookup 
of the portable equipment shall be provided. A riser from the force main with quick-
connect coupling and appropriate valving shall be provided to hook up portable pumps. 

2.3.5 	Engine-Driven Generating Equipment 

Where permanently-inttalled or portable engine-driven generating equipment is used, the 
following requirements in addition to general requirements shall apply. 

2.3.5.1 	Generating Capacity 

Generating unit size shall be adequate to provide power for pump motor starting current 
and for lighting, ventilation and other auxiliary equipment necessary for safety and proper 
operation of the pumping station. The operation of only one pump during periods of 
auxiliary power supply must be justified. Such justification may be made on the basis of 
maximum anticipated flows relative to single-pump capacity, anticipated length of power 
outage and storage capacity. Special sequencing controls shall be provided to start pump 
motors unless the generating equipment has capacity to start all pumps simultaneously 
with auxiliary equipment operating. 

Operation 

Provisions shall be made for automatic and manual start-up and load transfer. The 
generator must be protected from operating conditions that would result in damage to 
equipment. Provisions should be considered to allow the engine to start and stabilize at 
operating speed before assuming the load. Where manual start-up and transfer is 
justified, storage capacity and alarm systems must meet requirements of Design Section 
2.3.5.3 

2.3.5.3 	Portable Generating Equipment 

Where portable generating equipment or manual transfer is provided, sufficient storage 
capacity to allow time for detection of pump station failure and transportation and 
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23.4-3
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P,snying Crydry

Engine-driven pnups-shall meet-the design pr:mpingrequirements r:dess storage capaciry
is available for flows :l eTeI of pr"'lp capacity. pnmpi shill be designed for inticipated
operating conditions, induding suction lift if applicable.

Oryation

The engine and pump shall be equipped to provide automatic start-up and operation of
pumping equipment. Provisions shall also be made for manual start-up. Where manual
sfart-up and operation is justified, storage capacity and alarm s,rstems must meet the
requirements of Design Section 2.34.9.

Portnhle Piumqing l|.q';rylgltt

Where part or all of thc engine-driven pumping equipment is portable, sufficient.storage
capacity to allow time for detection of pr:mp statiotfailure and 

-transportation 
and hookup

of the Porablg equip.ment shall be provided. A riser from the foice main wittr qqick-
connect coupling and appropriate rntvbg shall be provided to hook up portable pti-pr.

EogineDri@ C*nerating nqr"rgnent

Where permanentty-installed orportable eogine-driven generatiug equipment is used, the
following requireuents in addition to general requirern-ents snaiappri.

fu@atirrg CaFary

Generatiag rurit size shall be adeqrtate to provide power for pump motor starting crurent
and for lighting, ventilation and other auxiliary equipm*t tr"."tr"ry for safety arid proper
operation of the punping tfdf. The operation of only one pump drrriri p*oas or
auxiliary Power supply must be justified. Such justification mrybe made on tlre basis of
maximum anticipated floys relativ.eto singlej'i'rrp capacity, anticipated length of power
ouEge and storage capacity. Special sequencing controls 

"h"ll 
be provided tJ rt rt ptrmp

motors r:nless the generating egripment has capacity to start all pumps simriltaneousty
with ar:xiliary equipment operating.

Opaation

Provisions shall be made for autonatic and mauual staft-up and load tansfer. The
generiator Dust be Protelted from operathg conditions trat would result in damage to
equipmeot Provisious should be cousidered to allow the engine to start and stabilize at
gPeratht speed before assumhg the load. Where -*til srart-up and transfer is
ryTS:d, stonage capacity and ala:m syst€us must meet requirementslf ooign Section
2.3.5.3

Porfuile C7a@fiing EEtiryrerrt

Where portable generating equipment or manual uansfer is provided, sufficient storage
capacity to allow "ue for detection of pr:mp station fail;e and transportatior, .idi:: --tr
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connection of generating equipment shall be provided. The use of special electrical 
connections and double throw switches are recommended for connecting portable 
generating equipment. 

2.4 	 INSTRUCTIONS AND EQUIPMENT 

The operating authority of sewage pumping stations shall be supplied with a complete set 
of operational instructions, including emergency procedures, maintenance schedules, tools 
and such spare parts as may be necessary. 

2.5 
	

FORCE MAINS 

2.5.1 
	

Velocity 

At design average flow, a cleansing velocity of at least 0.6 meters per second shall be 
maintained. 

2.5.2 	Air Relief Valve and Blowoff 

An automatic air relief valve shall be placed at high points in the force main to prevent 
air locking. Blowoffs should be provided at all low points in pressure sewers. 

2.5.3 	Tesmination 

Force mains should enter the gravity sewer system at a point not more than 0.6 m above 
the flow line of the receiving manhole. A 45° bend may be considered to direct the flow 
downward. 

25.4 	Design Pressure 

The force main and fittings, including reaction blocking, shall be designed to withstand 
normal pressure and pressure surges (water hammer). 

2.5.5 	Size 

Force mains shall be sized to provide sufficient flow velocity, required capacity at the 
available head and to withstand operating pressures as outlined in Design Sections 2.5.1 
and 25.4. 

25.6 	Slope and Depth 

Force main slope does not significantly affect the hydraulic design or capacity of the 
pipeline itself. Under no circumstance, however, shall any force main be installed at zero 
slope. Zero slope installation makes line filling and pressure testing difficult, and 
promotes accumulation of air and wastewater gases. 

A forcemain should have a minimum cover of 1.8 m. 
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connection of generating equipment shall be provided. Ttre use of special electrical
cormectjons ard double throw switches are recourmended for cormecting porrable
geuerating equipmenr

24 INSIRUCIONS AtrID EQ1IIPMENT

The operating auttrority of sewage pumping stations shall be supplied with a complete set
of opemtional instmctions, including emergencyprocedures, maintenance schedules, tools
and such spare parts as may be necessary.

25 FORCE MAINS

2Jt-7 Vclocity

At design average flow, a cleansing velocity of at least 0.6 metss per second shall be
mainained.

25.2 AirRdidValve ad Blowofi

An automatic aA refief rnlve shall be placed at high points in t]re force main to prevent
air locking. Blowoffs should be provided at all low points in pressure sewers.

L53 Tominatiou

. Force mains should enter the gravity sewer s'lstem at a point not Dore than 0.6 m above
the flow line of the receiving manhole. A 45' bend may be considered to direct the flow
downward.

X4 Desigu Pressr:re

The force main and fittings, induding reaction blocking, shall be designed to withstand
normal pressure and pressure surges (water hammer).

25.5 SizR

Force mains shall be sized to provide sr:ffcient flow velocity, required capacity at the
arailable head and to withstand operating pressures as outlined in Design Sections 2.5.1
and 25.4.

25.6 Slope ad Depfr

Force main slope does not significandy affect the hydraulic design or capacity of the
pipdine igelf. Under no cirsr:mstance, however, shall any force main be insmlled at zero
slope. Zero slope installation makes line filling and pressrre testing diffcult, and
promotes accumr:lation of air and wastewater gases.

A forcemain should have a rninirnlsl cover of 1.8 m.
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23.7 	Special Construction 

Force main construction near watercourses or used for aerial crossing shall meet 
applicable requirements of Design Sections 1.9 and 1.10. 

	

25.8 	Design Friction Losses 

Friction losses through force mains shall be based on the Hazen Williams formula or 
another acceptable method. When the Hazen Williams formula is used, the following 
values for NC* shall be used for design. 

Unlined iron or steel 	100 
All other 	 120 

When initially installed, force mains will have a significantly higher "C" factor. The "C" 
factor of 120 should be considered in calculating maximum power requirements for 
smooth pipe. 

	

25.9 	Separation from Water Mains 

Water mains and sewage force mains are to be installed in separate trenches. The soil 
between the trenches shall be undisturbed. Force mains crossing water mains shall be 
laid to provide a minimum vertical distance of 450 mm between the outside of the force 
main and the outside of the water main. The water main shall be above the force main. 
At crossings, one full length of water pipe shall be located so both joints will be as far 
from the force main as possible. Special structural support for the water main and the 
force main may be required. 

	

2.5.10 	Identification 

Where force mains are constructed of material which might cause the force main to be 
confused with potable water mains, the force main should be appropriately identified. 

2.6 	TESTING 

2.6.1 	General 

The entire length of a force main shall be tested for leakage. If the length of a force main 
exceeds 400 m, the allowable leakage must not exceed the allowable leakage for a similar 
force main 400 m in length. All valves in the force main must be opened immediately 
prior to testing. 

2.6.2 	Leakage Test 
• 

The force main shall be filled with water, and a test pressure of 1035 kPa or equal to 1.5 
times the working pressure shall be applied, measured at the lowest point in the test 
section. The pressure shall be maintained by pumping water from a suitable container 
of known volume. The amount of water used for a period of two hours shall be recorded. 

2s.7
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25.9'

25.10

Page D2 - 15

Special CoDstructioD

Force main constuction near watercourses or used for aerial crossing shall meet
applicable requirenents of Design Sections 1.9 and 1.10.

D€siga Friction Ipsses

Fri{ou losses through force mains shall be based on the Hazen Willia,ns formula oranother accePtable method. When the Hazsr Williams foroula is used, the following
values for "Co shall be used for design.

Uulined iron or steel
All other

100
a0

When iuitially installg4 force mains will hSve a significarrtly higher .C, facror. The .6.
factor of l2o should be ionsidered in calculatin; ;*j--;-io*", requiremenu forsmooth pipe.

Sepaation frrsm Waer Mains

water "tains and sewage-fo-rce *'1ins itre to be installed in separate trqrches. The soilbetween the tenches slall be undisturbed. Force -"nt;;#;g water mains shall belaid to provide a nltivn'rq vertical disance of 450rn--i"A;;ir. *t ia.?tfr"]or..uein and the outside of tre water main. The water -"in th"ll ;e above O" fot." -"'"|t crolsings, oae full leogth..of wa-ter pipe shall be locaiea so uotrr.;oints wuE ; f",from the force main as possible. speriai 
"u,t"ntr"t 

;ud; f;r the water main and rheforce main.may be reguired.

I&ntiEcation

Where force mains are con:rrlrcted of material which might cause the force main to beconfirsed with potable water mains, the force n"inrfroJ?-U" 
"pp-priately 

identified.

L6

2,6.7

2;62

TESIING

er€B€ral

The errtir.e^le''gtl of 3 force main shall be tested for leakage. If the lengrh of a force mainexceeds 400 m, the allowable lealcage must aot exceea oi adwaut"G;k";; il"-ri-il;force uain 400 m in tength. At rilves in tbe i;;a;;;i";;;Le open"d immediatelyprior to testiug.

I+akage Test

Ttre force main shall be filled yr$-water, an$ a test pressrrreof 1035 t<pa or eEral to 1.5-r:s dre_working presrur€ shalr be appue4 -;;*;J-; a" io** point in dre testsectiou- rbe pressure shall be naintaiiria uy prr-pitti"o; fr;- a suitable courainerof known nolrfoe. Ttre 'rnout of water usea'r,it 
" 
f-iid ;?;;;",ut shall be recorded.
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2.6.3 Allowable Leakage 

Allowable leakage for a force main shall be determined by the following formula: 

L (SD) x  
727,500 

where: 

L = allowable leakage in litres/hour 
S = length of pipe in metres 
D = nominal diameter of pipe in mm 
P = test pressure in kPa 

Allowable leakage for closed metal seated valves is 1.2 ml per mm of nominal valve 
diameter per hour. 

t"N- ,_-rF-_---
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Chapter 3 SEWAGE TREATMENT FACILITY 

3.1 	PERFORMANCE EXPECTATIONS 

Treatment, the extent of which will depend upon local conditions, shall be provided in 
connection with all sewer installations. The engineer should confer with the regulatory 
agencies before proceeding with the design of detailed plans. • 

3.1.1 	Preliminary Treatment 

Coarse screens, bar screens and comminutors are generally provided so as to protect 
downstream pumps and other equipment from damage caused by the movement of large 
solids and trash. 

Usually, grit chambers remove all particles that have settling velocities (in a quiescent 
settling column) greater than 1.5 to 3 cm/sec at 20°C. Sand particles of specific gravity 
2.65 and size 0.2 mm (retained on a 65-mesh screen) are known to have a settling 
velocity of approximately 3 cm/sec and grit chambers are designed to remove all sand 
(and gravel) particles of size greater than 0.2 mm. However, particles of specific gravity 
lower than 2.65 can also have settling velocity greater than 3 cm/sec when they are of 
very coarse size, and such solids are also removed in a grit chamber whether they are 
inorganic or organic. Design engineers have no control over this. The only controlling 
factor is the settling (or subsiding) velocity of a solid particle and this depends on particle 
size as well as specific gravity (at a given temperature). Consequently, particles collected 
even in properly designed and operated grit chambers have been known to have wide 
ranges of specific gravity, size, shape, character and organic content. 

Pre-aeration of wastewater can be used to achieve the following objectives: 

a. odour control; 
b. grease separation and increased grit removal; 
c. prevention of septicity; 
d. grit separation; 
e. flocculation of solids; 
f. maintenance of dissolved oxygen (D.O.) in primary treatment tanks at low flows; 
g. increased removal of BOD and SS in primary units (see Figure 3.1); and 
h. to minimize solids deposits on side walls and bottom of wetwells. 

The flocculation process in preliminary wastewater treatment is used for the following 
purposes and benefits: 

1. Increased removal of SS in the primary settling basin by mechanically or 
physically induced agglomeration of the finer particles. 

2. Increased removal of BOD, SS, and phosphorus by treating raw wastewater with 
chemicals ahead of primary sedimentation. 

Pre-chlorination (the practice of applying chlorine at the plant headworks) is used 
principally to control odour, corrosion and septicity, and to aid in grease removal. The 
provision to pre-chlorinate influent wastewater should be provided for all wastewater 
treatment plants. 
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FIGURE 3.1 
EFFECT OF PREAERATION ON REMOVAL OF 

SS IN A PRIMARY SETTLING TANK 
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3.1.2 	Primary, Secondary and Tertiary Treatment 

Table 3.1 lists expected effluent quality produced by well operated treatment facilities 
treating typical municipal sanitary sewage. The table can be used to illustrate potential 
effluent quality for selected processes, and as a guide for performance comparisons. 
Specific facilities may have different treatment objectives and quality requirements. 

3.2 	 Stu. CONSIDERATIONS 

3.2.1 	Plant Location 

The following items shall be considered when selecting a plant site: 

a. proximity to residential areas; 
b. direction of prevailing winds; 
c. accessibility; 
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32 SITE CONSIDERATIONS

32.7 Plant location

The following items shall be considered when selecting a plant site:

a. proximity to residential areas;
b. direction of prevailing winds;
c. accessibility;
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d. area available for expansion; 
e. local zoning requirements; 
f. local soil characteristics, geology, hydrology and topography available to minimize 

pumping; 
g. access to receiving stream; 
h. downstream uses of the receiving stream; and 
i. compatibility of treatment process with the present and planned future land use, 

including noise, potential odors, air quality and anticipated sludge processing and 
disposal techniques. 

j. proximity to surface water supplies and water wells. 

Where a site must be used which is critical with respect to these items, appropriate 
measures shall be taken to minimize adverse impacts. 

3.22 	Separation Distances 

Separation distances should be designed to prevent the occurrence of objectionable odours 
in subdivisions and surface water and groundwater contamination, when sewage 
treatment plants are operated normally and within designed capacities. They should not 
be designed to accommodate unusual upset conditions that may occur from time to time. 

Separation distances will be measured from the proposed odour producing source to the 
nearest neighbouring lot line. Specific separation distances are as follows: 

a. Mechanical plants shall be located a minimum of 150 m from residences, 30 m 
from commercial-industrial developments and 30 m from any other adjacent 
property boundaries. Under special circumstances a lesser separation distance to 
residences may be adopted, provided provision for odour control equipment is 
provided at the plant; and 

b. Waste stabilization lagoons shall be located at least 150 m from isolated human 
habitation and 300 m from built-up areas. 

3.2.3 	Flood Protection 

The treatment works structures, electrical and mechanical equipment shall be protected 
from physical damage from the one hundred (100) year flood. Treatment works should 
remain fully operational and accessible during the twenty-five (25) year flood. This 
applies to new construction and to existing facilities undergoing major modifications. The 
designer should consult the Canada - Nova Scotia Agreement regarding flood protection 
and designated flood areas. 

3.2.4 	General Plant Layout 

The general arrangement of the plant within the site should take into account the 
subsurface conditions and natural grades to provide the necessary facilities at minimum 
cost. 
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subsurface conditions and natr:ral grades to provide the necessary facilities at Einimunr
cost.

324



Page D3 - 5 

In the layout of the plant, the designer should orient the buildings to provide adequate 
allowances for future linear expansions of the various treatment sections and orient the 
plant so that the best advantage can be taken of the prevailing wind and weather 

. conditions to minimize odour, misting and freezing problems and energy consumption. 
The plant layout should also allow for the probability of snow drifting, with entrances, 
roadways and open tankage located so that the effect of snow drifting on operations will 
be minimized. 

It is not recommended that construction of any of the facilities be in close proximity to 
a shore line, except where this is unavoidable. Suitable measures must be taken to 
adequately protect the structures from the effects of wave action and shore erosion. 

Within the constraints mentioned above, the designer should work towards a plant layout 
where the various processing units are arranged in a logical progression to avoid the 
necessity for major pipelines or conduits to transmit wastewater, sludges, or chemicals 
from one module to the next, and also to arrange the plant layout to provide for 
convenience of operation and ease of flow splitting for proposed and future treatment 
units. 

Where site roadways are provided for truck access, the road design should be sufficient 
to withstand the largest anticipated delivery or disposal vehicles with due allowance for 
vehicle turning and forward exit from the site. 

In order to avoid the dangers of high voltage lines crossing the site, it is suggested that 
a high voltage pole be located at the property line. Depending on the distance from the 
terminal pole to the control building, the step-down transformer would be located at the 
terminal pole or adjacent to the control building. If the distance between the terminal 
pole and the building is excessive, the transformer should be located adjacent to the 
building. Then the high voltage connections should be brought by underground cable to 
the pothead at the transformer. In this way, the primary and secondary terminals of the 
transformer are fully enclosed and no fence is required around the transformer. 

Sewage treatment works sites must be adequately fenced and posted to prevent persons 
from obtaining unauthorized access. 

3.2.5 	Provision For Future Expansion 

In addition to the general site considerations outlined in Design Section 3.2.4, there are 
a number of allowances needed to provide for economical and practical expansion of the 
wastewater treatment facilities. Key provisions include: 

a. Design of on-site pumping stations such that their capacity can be increased 
and/or parallel facilities constructed without the need for major disruption of the 
plant's operation; 

b. Layout and sizing of channels and plant piping such that additional treatment 
units can be added or increases in loading rates accommodated. Similarly, the 
layout of buildings and tankage should accommodate the location of the future 
stages of expansion; 
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c. Space provision within buildings to provide for replacement of equipment with 
larger capacity units. This is particularly important with equipment such as 
pumps, blowers, boilers, heat exchanges, etc. Adequate working space shall be 
provided around equipment, and provision made for the removal of equipment; 
and, 

d. Sizing of inlet and outlet sewers to account for the ultimate plant capacity. 
Provided that problems will not occur with excessive sedimentation in the sewers, 
these sewers should be sized for the ultimate condition. With diffused outfalls, 
satisfactory port velocities can often be obtained by blocking off ports which will 
not be required until subsequent expansion stages. 

3.3 	QUALTIY OF EFFLUENT 

The required degree of treatment for sewage treatment plants shall be based on the 
Provincial Water Quality objectives (reference chapter P2) for the receiving waters as 
established by the regulatory agencies. 

3.4 	GENERAL DESIGN REQUIREMENTS 

3.4.1 	Type of Treatment 

A process should be capable of providing the necessary treatment and effluent discharge 
control to protect the adjacent and receiving environment. 

As a minimum, the following items shall be considered in the selection of the typ.e of 
treatment: 

a. present and future effluent requirements; 
b. location of and local topography of the plant site; 
c. space available for future plant construction; 
d. the effects of industrial wastes likely to be encountered; 
e. ultimate disposal of sludge; 
f. system capital costs; 
g. system operating and maintenance costs, including basic energy requirements; 
h. process complexity governing operating personnel requirements; 
i. environmental impact on present and future adjacent land use; 
j. sewage characteristics and the results of any treatability or pilot plant studies; 

and 
k. reliability of the process and the potential for malfunctions or bypassing needs. 

3.4.2 	Engineering Data for New Process Evaluation 

The policy of the reviewing authority is to encourage rather than obstruct the 
development of any methods or equipment for the treatment of wastewater. The lack of 
inclusion in these standards of some types of wastewater treatment processes or 
equipment should not be construed as precluding their use. The reviewing authority may 
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approve other types of wastewater treatment processes and equipment under the condition 
that the operational reliability and effectiveness of the process or device shall have been 
demonstrated with a suitably-sized prototype unit operating at its design load conditions, 
to the extent required. 

The reviewing authority may require the following: 

a. monitoring observations, including tests results and engineering evaluations, 
demonstrating the efficiency of such processes; 

b. detailed description of the test methods; 

c. testing, including appropriately composite samples, under various ranges of 
strength and flow rates (including diurnal variations) and waste temperatures 
over a sufficient length of time to demonstrate performance under climatic and 
other conditions 'which may be encountered in the area of the proposed 
installations; and 

d. other appropriate information. 
• 

The reviewing authority may require that appropriate testing be conducted and 
evaluations be made under the supervision of a competent process engineer other than 
those employed by the manufacturer or developer. 

3.4.3 	Design Loads 

3.4.3.1 	Design Period 

Factors which will have an influence on the design period of sewage treatment works 
include the following: 

• population growth rates; 
• prevailing financing interest rates; 
• inflation rates; 
• ease of expansion of facilities; and 
• time requirements for design and construction or expansion. 

Wherever possible, sewage treatment plants should be designed for the flows expected to 
be received 20 years hence, under normal growth conditions. In certain cases, where it 
can be shown that staging of construction will be economically advantageous, lesser 
design periods may be used provided it can be demonstrated that the required capacity 
can be "on line" when needed. 

3_43.2 	Hydraulic Design 

Flow conditions critical to the design of the treatment plant are described in Policy section 
4.5.5.8. 
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to the extent requAed.

The reviewing aut$onty may require the following:

a' 'nonitoring obsenrations, induding tesB resulB and engineering evaluations,
. demonstrating the efficiency of such processes;

b. det"iled description of tlre test methods;

c. testing, ind:rling appropriately composite samples, under various ranges of
strength an! floy rates (indudhg diurnal trariations) and waste t"*p"rit*,
over a sufficient tgogrh of time to dernonsrate performance under climatic and
other conditions which may be encountered in the area of the proposed
iustallations; and

d. other appropriate information.

The reviewing audrority m,ay require that appropriate testing be conducted and
evaluations be made rmder the superrrision of a llmi"t"nt proc"si engineer other rhan
ttrose employed by the manufactrrer or developer.

Design Loads

Desqgn Pqid

Factors utbich will have an influence on tbe design period of sewage trea6rent works
indude the following:

o population growtt rates;
. prevailing financing interest rates;rD inflation rates;
. ease ofexpansion offacilities; ando '-e reguirernenB for design and consr'ction or egansion.

Wberever possible, se:vage treatment plans should be designed for the flows expected to
be received 20 years hence, ulder normal growttr conditioirs. In cerain cases, where itcan be shown trat staging of constuction wiU be economically adrrantageous, lesser
design pengds uay be used provided it can be demonsrated thai the required op""ity
can be 'on lineo rryben needed.

IIylrerliEHgn

Flow couditions criticel to the design of the ueauent plant are described in policy secrion
4.5.5.8.

i "a
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Initial low flow conditions must be evaluated in the design to minimize operational 
problems with freezing, septicity, flow measurements and solids dropout. The design peak 
hourly flows must be considered in evaluating unit processes, pumping, piping, etc. 

The treatment plant design flow selected shall meet the appropriate effluent and water 
quality standards that are set forth in the permit to operate. The design of treatment units 
that are not subject to peak hourly flow requirements shall be based on the design average 
flow. For plants subject to high wet weather flows or overflow detention pumpback flows, 
the design maximum day flows that the plant is to treat on a sustained basis should be 
specified. 

	

3.4.3.2.1 	New Systems 

Hydraulic Capacity for Wastewater Facilities to serve New Collection Systems. 

i) The sizing of wastewater facilities receiving flows from new wastewater collection 
systems shall be based on an average daily flow of 340 L per capita plus 
wastewater flow from industrial plants and major institutional and commercial 
facilities unless water use data or other justification upon which to better estimate 
flow is provided. 

ii) The 340 L/cap-d figure shall be used, in conjunction with an extraneous flow 
allowances (see Design Section 1.3) intended to cover infiltration. 

iii) If the new collection system is to serve existing development the likelihood of I/I 
contributions from existing service lines and non-wastewater connections to those 
service lines shall be evaluated and wastewater facilities designed accordingly. 

	

3.4.3.2.2 	Existing Systems 

Hydraulic Capacity for Wastewater Facilities to serve existing Collection Systems: 

i) Projections shall be made from actual flow data to the extent possible. 

ii) The probable degree of accuracy of data and projections shall be evaluated. This 
reliability estimation should include an evaluation of the accuracy of existing 
data, as well as an evaluation' of the reliability of estimates of flow reduction 
anticipated due to infiltration/inflow (I/I) reduction or flow increases due to 
elimination of sewer bypasses and backups. 

iii) Critical data and methodology used shall be included. It is recommended that 
graphical displays of critical peak wet weather flow data (refer to Policy Section 
4.5.5.8) be included for a sustained wet weather flow period of significance to the 
project. 

iv) At least one year's flow data should be taken as the basis for determining the 
various critical flow conditions. 
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3.4.3.2.7

3.4.3.2.2

Initial low flow conditions must be evaluated in the design to minimize operational
problems with freezing septicity, flow measurements and solids dropout. The design peak
hourly flows must be considered in evaluating unit processes, pumping, piping etc.

The treatuent plant design flow selected shall meet the appropriate efflumt and warer
qualitysrandardsthatare setforthinttreperrritto operate. The design oftreatrrentunits
that are not subject to peak hourly flow requAements shall be based on the design average
flow. For plants subject to high wet weattrer flows or overflow detention pr:mpbadi flows,
the design maximum day flows that *re plant is to treat on a sustained basis shotrld be
specified.

New Systems

Hydraulic Capacity for Wastewater Facilities to sewe New Collection Slntems.

D The sizing of wastiwater facilities receiving flows from new wastewater collection
sjtstems shall be based on an average daily flow of 340 L per capita plus
wastewater flow from industial plaats and major instinrtional and commercial
facilities unless water use data or otherjustification upon which to better estimate
flow is provided.

iD The 340 Ucap'd, figure shall be used, in conjunction with an exraneous flow
allowances (see Design Section 1.3) intended to cover infiltration.

iit) If the new collection s)'stem is to sewe existing development the likelihood of Il
contributions from existing sewice lines and non-wastewater connections to those

. 
senrice lines shall be evaluated and wastewater facilities designed accordingly.

Ecrsnng Systems

Hydraulic Capacity for Wastewater Facilities to sewe existing Collection Slntems:

r) Projections shall be made from acnral flow data to the exrent possible.

ii) The probable degree of accuracy of data and projections shall be evaluated. This
rdiability estimation should include an evialuation of the accuracy of oristing
data, as well as an evaluation'of the reliability of estimates of flow reduction
arrticipated due to infiltration/inflow Q/D reduction or flow increases due to
elimination of sewer blgasses and backups.

iii) Critical data and methodology used shall be induded. It is recomnended drat
graphical displays of critical peak wet weather flow data (rder to Policy Section
4.5.5.8) be induded for a sustained wet weatier flow period of siguificance to rhe
project.

w) At least one yeat's flow data should be taken as the basis for determining the
rnrious critical flow conditions.

;:
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3.4.3.2.3 	Wet Weather Flows 

If unusually high flows are encountered during wet weather periods, a thorough 
investigation of the collection system should be made and a program for corrective action 
initiated. 

3.4.3.2.4 	Flow Equalization 

Facilities for the equalization of flows and organic shock loads shall be considered at all 
plants which are critically affected by surge loadings. The sizing of the flow equalization 
facilities should be based on data obtained herein and from Design Section 1.3. 

3.4.3.3 	Organic Design Loads 

3.4.3.3.1 	Organic Load Definitions and Identification 

The following organic loads for the design year shall be identified and used as a basis for 
design of wastewater treatment facilities. Where any of the terms defined in this Section 
are used in these design standards, the definition contained in this Section applies. 

a. Biochemical Oxygen Demand Defined 

The 5-day Biochemical Oxygen Demand (130D5) is defined as the amount of oxygen 
required to stabilize biodegradable organic matter under aerobic conditions within a five 
day period in accordance with Standard Methods, 19th Edition. Total 5-day Biochemical 
Oxygen demand (TBOD5) is equivalent to BOD5  and is sometimes used in order to 
differentiate carbonaceous plus nitrogenous oxygen demand from strictly carbonaceous 
oxygen demand. 

The carbonaceous 5-day Biochemical Oxygen Demand (CBOD5) is defined as BOD5  less the 
nitrogenous oxygen demand of the wastewater. See Standard Methods, 19th Edition. 

b. Design Average BOD5  

The design average BOD5  is generally the average of the organic load received for a 
continuous 12 month period for the design year expressed as weight per day. However, 
the design average BOD5  for facilities having critical seasonal high loading periods (e.g., 
recreational areas, campuses, industrial facilities) shall be based on the daily average 
BOD5  during the seasonal period. 

c. Design Maximum Day BOD5  

The design maximum day BOD5  is the largest amount of organic load to be received 
during a continuous 24 hour period expressed as weight per day. 

d. Design Peak Hourly BODE  

The design peak hourly BOD5  is the largest amount of organic load to be received during 
a one hour period expressed as weight per day. 
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s.4.3.2.3

3.4.3.2.4

3.4.3-3

3.4.3.3.1

WetWeathq Flows

If unusually high flows ate encountered during wet weather periods, a thorough
1n-vgstirytion of ttre collection system should be maie and a progran for conecrive action
truEated.

FIow Equalization.

Facilities- 
{o1 the equalization of flows arid organic shock loads shall be considered at allplants which are critically affected by srrrge tiaings. rh"ririrg of the flow equalization

facilities should be based on data obtained hereinind from oiign Section 1.3.

Organic.hgn Lor.ils

Organic Load Defaitioru a4d ldqtiftcation '

The. followiug organic loads for tbe design yearshall be ideutified and used as a basis for
desiSn of wastewater reabmt facilities-. wh"te any of the terms defined in this section
are used in these design standards, the defiuition contained in this Section applies.

a- Biocheuical Oxyg€n Deumd Defued

The S-day Biochemical oxygeu Demand (BODJ is defined as tl'e emount of orygen
required to stabilize biodegradable organic matter rurder aerobic conditions within a five
day period in accordance with smaaa MtnLods, lgth Edition. rota s-day Bioch.,nicalo,rysen demand CrBoorl is egufinlent to BoDs and is sometimes used in order todifferentiate carbonaceous plus niuogenous orygin demand from strictly carbonaceous
ox)gen demand.

The carbonaceous S-dayBiochemical o:rygen Demand (CBoDJ is defined as BoDo less thenitrogenous oxygen demand of the wastJwater. See sanddd Methods, 19th Edirion.

b. DesigD Average BOD'

The.design average BoD, r1 generally the average of the organic load received for acontinuous 12 month peri-od 
{or the design }rear erpressea as ieigtrt per day. However,the design averzrge BoDo for facilities havini_g1ti9al s"asonal *gl, ro"diog periods (e.g.,

recreational arqls, catrrpuses, industrial ftcilities) shall be L*ia on a"-aJy 
"uoiuBOD. during the seasonal period

c. Design lyfarimum DaygODs

The design maximun -d3l BoDo is the largest amounr of organic load to be received
during a continuous 24 hour period .rproia as weight p* a?y

a Design Peak HorutyBOD"

The design peak hourly BoD, is the largest auount of organic load to be received dr:ring
a one hour period expressed as weight per day.
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3.4.3.3.2 	New Systems 

Organic Capacity of Wastewater Treatment Facilities to Serve New Collection Systems. 

a. Domestic waste treatment design shall be on the basis of at least 0.08 kg of BOD5  
per capita per day and 0.09 kg of suspended solids per capita per day, unless 
information is submitted to justify alternate designs. 

b. When garbage grinders are used in areas tributary to a domestic treatment plant, 
the design basis should be increased to 0.10 kg of BOD5  per capita per day and 
0.11 kg pounds of suspended solids per capita per day. 

c. Where appreciable amounts of industrial waste are included, consideration shall 
be given to the character of wastes in the design of the plant. 

d. Data from similar municipalities may be utilized in the case of new systems. 
However, thorough investigation that is adequately documented shall be provided 
to the reviewing authority to establish the reliability and applicability of such 
data. 

3.4.3.3.3 	Existing Systems 

Design of Organic Capacity of Wastewater Treatment Facilities to Serve Existing Collection 
Systems: 

a. Projections shall be made from actual wasteload data to the extent possible. 
Laboratory analyses shall be made on composite samples taken over 24 hour 
periods. This data shall include composite samples for the maximum significant 
period of sewage and industrial waste discharge, and shall cover a significant 
period of time to be representative of actual conditions. It is recommended that 
the designing engineer confer with the reviewing agency for details concerning 
the collection and analysis of samples. Recognition should be given to flow 
patterns for institutions, schools, motels, etc. 

b. Projections shall be compared to Design Section 3.4.3.3.2 and an accounting 
made for significant variations from those values. 

c. Impact of industrial sources shall be documented. For projects with significant 
industrial contributions, pretreatment may be required. 

3.4.3.4 	Shock Effects 

The shock effects of high concentrations and diurnal peaks for short periods of time on 
the treatment process, particularly for small treatment plants, shall be considered. 
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s.4.3.3.2

3.4.3.3.3

3.43.4

N*tt Systans

Organic Capacity of Wastewater Treatnent Facilities to Serve New Collection Systems.

a. Domestic waste treatrnent design shall be on the basis of at least 0.08 kg of BOD'
per capita per day and O.O9 kg of suspended solids per capita per day, unless
information is submitted to justiff alternate designs.

b. When garbage grinders are used in areas tributary to a domestic treatment planq
the design basis should be increased to 0.10 kg of BOD' per capita per day and
0.11 kg pounds ofsuspended solids per capita per day.

c. Where appreciable anounts of industrial wzurte are induded, consideration shall
be given to the character of wastes in the design of the plant.

d. Data from similar mnnicipalities may be utilized in the case of new systems.
However, thorough investigation that is adequately documented shall be provided
to the reviewing authority to establish the reliability and applicability of such
data.

E:csrrng Systaw

Design of Organic Capacity of WastewaterTreament Facilities to Serve E:risting Collection
Slntems:

a. Projecrions shall be made from acual wasteload data to the extent possible.
Laboratory analyses shall be made on composite samples taken over 24 hour
periods. This data shall indude composite samples for the maximum siguificant
period of sewage and industrial waste discharge, and shall cover a significant
period of time to be representative of acnral conditions. It is recommended that
the designing engineer confer with the reviewing agency for details conceming
the collection and analysis of samples. 'Recognition should be given to flow
pattems for instinrtions, schools, motels, etc.

b. Projections shall be compared to Design Section 3.4.3.32 and an accorurting
made for significant variations from those values.

c. Impact of industial sources shall be docugrented. For projects with significant
industrial contributions, prereatment may be required.

shorckEfu

The shock effects of high concentrations and diurnal peaks for short periods of time on
the reaEtent process, particularly for small treatnent plants, shall be considered.
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3.4.3.5 	Design by Analogy 

Data from similar municipalities may be utilized in the case of new systems; however, a 
thorough investigation that is adequately documented shall be provided to the reviewing 
authority to establish the reliability and applicability of such data. 

	

3.4.3.6 	Design Capacity of Various Plant Components (Without Flow Equalization) 

In general, all components of mechanical sewage treatment plants should be hydraulically 
capable of handling the anticipated peak sewage flow rates without overtopping channels 
and/or tankage. From a process point-of-view, however, the design of various sections of 
sewage treatment plants should be based upon the following hydraulic, organic and 
inorganic loading rates: 

Sewage Pumping Stations,  

• peak hourly flow rate. 

Screening 

• peak flow rate. 

Grit Removal 

• peak flow rate, peak grit loading rate. 

Primary Sedimentation 

• peak flow rate, peak suspended solids loading rate. 

Aeration (without nitrification) 

• average diurnal BOD5  loading rate is usually sufficient with predominantly 
domestic wastes, but the presence of significant industrial waste loadings may 
create sufficient diurnal variations to warrant consideration. Daily or seasonal 
variations in domestic and/or industrial BOD loading rates should be taken into 
consideration. Except for short detention treatment systems, such as contact 
stabilization or high rate processes, hydraulic detention time is seldom critical. 

Aeration (with nitrification) 

• average diurnal BOD5  loading rate is usually sufficient with predominantly 
domestic wastes, but the presence of significant industrial waste loadings may 
create sufficient BOD diurnal variations to warrant consideration. Diurnal peak 
flow rate and diurnal peak ammonia (total Kjeldahl nitrogen with extended 
aeration) loading rates must be designed for. Daily or seasonal variations in 
BOD5, ammonia, total Kjeldahl (with extended aeration) and peak flow rates 
should also be taken into consideration. 
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Designby Anslogl

Data from si""ilar mruricipalities rDay be utilized in the case of new system; however, a
thorough investigationth* il adequately documented shall be provided to the reviewing
authority to establish the rdiability and applicabiliry of such data.

Desrgn capadry of vor'iotts Plott c.ompnans (wifioutFrow F4uolimtion)

In general, all components of medranical sewage reammt plants should be hydraulically
capable of handling the anticipated peak sewage flow rates without overtopping channels
and/or rankage. From a process point-of-vieq however, rhe design of rnriius iections of
sewage teatment plants should be based upon the following hydraulic, organic and
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Sewage Pumping Stations.

. peak hourly flow rare.

Screening

. peakflowrate.

Grit Renoval
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Primary Sedimentation
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aeration) loading rates Dust be designed for. Daily or seasonal variations in
POD" arnmsqi3,,1e6l Kieldahl (wittr extended aeration) and peak go* 
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Secondary Sedimentation 

• peak hourly flow rate or peak solids loading rate, whichever governs. 

Sludge Return 

• capacity requirements will vary with the treatment system (see Design Section 
10). 

Disinfection Systems 

• peak flow rate. 

Chemical Feed Systems 

• peak flow rate. 

Effluent Filtration 

• peak flow rate, peak solids loading rate. 

Outfall Sewer 

• peak flow rate. 

Sludge Treatment (digestion, thickening, dewatering, incineration, etc.) 

• average loading rates (hydraulic, total solids, volatile solids) unless sustained 
peaks are of significance to the individual treatment process. 

	

3.4.4 	Conduits 

All piping and channels should be designed to carry the maximum expected flows. The 
incoming sewer should be designed for unrestricted flow. Bottom corners of the channels 
must be filtered. Conduits shall be designed to avoid creation of pockets and corners 
where solids can accumulate. Suitable gates should be placed in channels to seal off 
unused sections which might accumulate solids. The use of shear gates or stop planks is 
permitted where they can be used in place of gate valves or sluice gates. Non-corrodible 
materials shall be used for these control gates. 

	

3.4.5 	Flow Division Control 

Flow division control facilities shall be provided as necessary to insure organic and 
hydraulic loading control to plant process units and shall be designed for easy operator 
access, change, observation and maintenance. Appropriate flow measurement shall be 
incorporated in the flow division control design. 
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3.4.4

Secondary Sedimentation

. peak hourly flow rate or peak solids loading rate, whichever governs.

Sludge Renrm

. capacity requirements will vary with the trearnent s]'stem (see Design Section
10).

Disinfection Systems

. peakflowrate.

Ch"mical Feed Systurs

. peak flow rate.

E'ffiuent Filtration

. peak flow rate, peak solids loading rate.

Outfdl Sewer

. peak flow rate.

Sludge Treadlent (digestion, thickening dewatering, incineration, etc.)

,o average loading rates (hydraulic, total solids, volatile solids) unless sustained
peaks are of significance to the individual teatnenr process.

Goaduits

All piping and channels should be desigued to carry the maximum enpected flows. The
incoming sewer should be designed for unrescicted flow. Bottom corners of the charurels
must be filtered. Conduits shall be designed to avoid creation of pockets and corners
where solids can accumulate. Suitable gates should be placed in charurels to seal off
unused sections which might accuroulate solids. The use of shear gates or stop planls is
permitted where they can be used in place of gate valves or sluice gates. Non-corrodible
materials shall be used for these contol gates.

Flow Divisiou Coutrol

Flow division coilrol facilities shall be provided as necessary to insure organic and
hydraulic lelding contol to plant process r:nits and shall be designed for eary operator
access, change, observation and maintenance. Appropriate flow Dea$rrem€nt shall be
incorporated in the flow division control design.

3.45
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3.4.6 	Wastewater Flow Measurement 

Facilities for measuring and recording all wastewater flows through the treatment works 
shall be provided. All plant and process unit bypasses should also be equipped with flow 
measuring devices, such that hydraulic balances around each treatment process unit and 
the total plant are possible. Flow measuring devices should be located so that the flows 
measured are meaningful and recordable. 

3.4.6.1 	Location 

Flow measurement facilities shall be provided to measure the following flows: 

a. Plant influent or effluent flow; 

b. Plant influent flow,: If influent flow is significantly different from effluent flow, 
both shall be measured. This would apply for installations such as lagoons, and 
plants with excess flow storage or flow equalization; 

c. Excess flow treatment facility discharges; 

d. Other flows required to be monitored under the provisions of the permit to 
operate; and 

e. Other flows such as returned activated sludge, waste activated sludge, 
recirculation, and recycle required for plant operational control. 

3.4.62 	Facilities 

Indicating, totalizing, and recording flow measurement devices shall be provided for all 
mechanical plants. Flow measurement facilities for lagoon systems shall not be less than 
elapsed time meters used in conjunction with pumping rate tests or shall be calibrated 
weirs. All flow measurement equipment must be sized to function effectively over the full 
range of flows expected and shall be protected against freezing. 

3.4.6.3 Hydraulic COnditions 

Flow measurement equipment including entrance and discharge conduit configuration and 
critical control elevations shall be designed to ensure that the required hydraulic 
conditions necessary for accurate measurement are provided. Conditions that must be 
avoided include turbulence, eddy currants, air entrainment, etc., that upset the normal 
hydraulic conditions that are necessary for accurate flow measurement. 

3.4.7 	Component Back-up Requirements 

The components of sewage treatment plants should be designed in such a way that 
equipment breakdown and normal maintenance operations can be accommodated without 
causing serious deterioration of effluent quality. 
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3.4.6.7

3.4.62

3.4-6.3

3.4.7

Wasteurater Flow Measr:rement

Facilities for measuring and recording all wastewater flows through the trea6rent works
shall be provided. All plant and process unit blpasses should also be equipped with flow
measr:ring devices, such that hydraulic balances around each trea nmt process unit and
the total plaat are possible. Flow measuring devices should be located so that the flows
measured are meaningful and recordable.

Incotion

Flow measrrement facilities shall be provided to measule the following flows:

a. Plant influeut or "ffluent flow;

b. Plarrt i''fluent flow: If influent flow is sigaificantly different from effuent flow,
both shall be measr:red. This would apply for installations such as lagoons, and
plants with excess flow storage or flow equalization;

c. Excess how treaberrt facility discharges;

d- OSer flows required to be monitored under the provisions of the pemrit to
operate; and

e. Other flows such as renrrned actirrated sludge, warte actirrated sludge,
recirculation, and recycle required for plant operational conrol.

pagiliries

Indicatiog lsEli?ing, and recording flow rDezururement devices shall be provided for all
mechanical plants. Flow measureuent facilities for lagoon s1ptems shall not be less than
elapsed time meters used in conjunction with pumping rare tests or shall be calibrated
weirs. All flow measurement equipment Drust be sized to firnction effectively over the full
range of flows orpected and shall be protected against freezing.

IIy.lrutlic Cntilitiotts

Flow measurernent equipment induding enuance and discharge conduit configrrration and
critical conrol elenations shall be designed to ensure that the required hydraulic
couditions necessary for accurate mea$rr€merit are provided. Conditions that must be
avoided indude turbulence, eddy currants, air €ntrainment, etc., that upset the normal
hydraulic conditions that are necessary for accurate flow measurement

Component Backqrp ReArirement

The componmts of sewage treabent plants should be designed in such a way that
equipment breakdown and normal maintenance operatioDs can be 

"ccomstodated 
without

causiog serious deterioration of efluent quality.
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To achieve this, critical treatment processes should be provided in multiple units so that 
with the larger unit out of operation, the hydraulic capacity (not necessarily the design 
rated capacity) of the remaining units shall be sufficient to handle the peak wastewater 
flow. There should also be sufficient flexibility in capability of operation so that the 
normal flow into a unit out of operation can be distributed to all the remaining units. 
Similarly, it should be possible to distribute the flow of all of the units in the treatment 
process downstream of the affected process. In addition, where feasible, it should be 
possible to operate the sections of treatment plants as completely separate process trains 
to allow full-scale loading tests to be carried out. 

	

3.4.8 	Sampling Equipment 

Effluent composite sampling equipment shall be provided at all mechanical plants with 
a design average flow of 380m3/day or greater and at other facilities where necessary to 
meet "permit to operate" monitoring requirements. Composite sampling equipment shall 
also be provided as needed for influent sampling and for monitoring plant operations. 

	

3.4.9 	Plant Hydraulic Gradient 

The hydraulic gradient of all gravity flow and pumped waste streams within the sewage 
treatment plant, including by-pass channels, should be prepared to ensure that adequate 
provision has been made for all head losses. In calculating the hydraulic gradient, 
changes in head caused by all factors should be considered, including the following: 

a. head losses due to channel and pipe wall friction; 

b. head losses due to sudden enlargement or sudden contraction in flow cross 
section; 

c. head losses due to sudden changes in direction, such as at bends, elbows, Wye 
branches and tees; 

d. head losses due to sudden changes in slope, or drops; 

e. head losses due to obstructions in conduits; 

f. head required to allow flow over weirs, through flumes, orifices and other 
measuring, controlling, or flow division devices; 

g. head losses caused by flow through comminutors, bar screens, tankage, filters and 
other treatment units; 

h. head losses caused by air entrainment or air binding; 

i. head losses incurred due to flow splitting along the side of a channel; 

j. head increases caused by pumping; 

k. head allowances for expansion requirements and/or process changes; and 

1. 	head allowances due to maximum water levels in receiving waters. 
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To achieve this, critical treatrnent processes should be provided in multiple uniB so that
with the larger unit out of operation, the hydraulic capacity (not necessarily the design
rated capacity) of the remaining rmits shall be suffcient to handle the peak wastewater
flow. 'There should also be sufficient Aeldbility in capability of opdratiou so that the
normal flow into a unir out of operation can be distributed to all the renaining units.
girnilryly, it should be possible to distribute the flow of all of the units in the treatrnent
process downstream of the affected process. In addition, where feasible, it should be
possible to operate the sections of feamsrt plants as completely separate process trains
to allow full-scale loading tests to be ca:ried out.

Sampling Equipment

Ef,fluent composite sampling equipment shall be pr.ovided at all mectranical plants with
a design average flow of 380m3/day or treater and at other facilities where necessary to
meet ipennit to operateo monitoring reguteurents. Composite sampling equipment shall
also be provided as needed for influmt sampling and for monitoring plant operations.

Plant Hydrailic Gradient

The hydraulic gradimt of all gravity flow and pumpbd waste streams within dre sewage
treaunent planq including by-pass charmels, should be prepared to ensure that adequate
provision has been made for all head losses. In calculating the hydraulic gradient,
changes in head caused by all factors should be considered, induding the following:

a. head losses due to chanrrel and pipe wall friction;

b. head losses due to sudden enlargement or sudden contraction in flow cross
section;

c. head losses due to sudden changes in direction, such as at bends, elbows, Wye
branclres and tees;

d. head losses due to sudden changes in slope, or drops;

e. head losses due to obsructions in conduits;

f. head required to allow flow over weirs, through flumes, orifices and other
measuring, controlling, or flow division devices;

g, head losses caused byflow through comrninutors, bar screens, tankage, filters and
other treatment units;

h. head losses caused by air mtrainment or air binding;

i. head losses incu:red due to flow splitting along the side of a drannel;

j. head increases caused by pr:mping;

k. head allowances for erpansion requirenents anVor process changes; and

l. head allowances due to maximum water levels in receiving waters.
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3.4.10 	Arrangement of Units 

Component parts of the plant should be arranged for greatest operating and maintenance 
convenience, flexibility, economy, continuity of maximum effluent quality and ease of 
installation of future units. 

3.5 	PLANT DETAILS 

33.1 	Installation of Mechanical Equipment 

The specifications should be so written that the installation and initial operation of major 
items of mechanical equipment will be supervised by a representative of the manufacturer. 

3.5.2 	By-Passes 

General 

Except where duplicate units are available, properly located and arranged by-pass 
structures shall be provided so that each unit of the plant can be removed from service 
independently. The by-pass design shall facilitate plant operation during unit 
maintenance and emergency repair so as to minimin deterioration of effluent quality and 
insure rapid process recovery upon return to normal operational mode. By-pass systems 
should also be constructed so that each unit process can be separately by-passed. 

33.22 	Unit By-Pass During Construction 

Final plan documents shall include construction requirements as deemed necessary by the 
reviewing agency to avoid unacceptable temporary water quality degradation. 

3.5.3 	Overflows 

If sewage entering the treatment plant must be pumped into the treatment units, an 
emergency overflow for the pumping station should be provided, if it is physically possible 
(reference to chapter D2). The purpose of this overflow is to prevent basement flooding 
by back-ups in the sewer system in the event of pumping station failure. Wherever 
possible, this overflow should be routed through the chlorine contact chamber and plant 
outfall sewer. If this is not possible, provision should be made for chlorination of such 
overflows. 

The overflow elevation and the method of activation should ensure that the maximum 
feasible storage of the wet well will be utilized before the controlled overflow takes place. 
The overflow facilities should at least be alarmed and equipped to indicate frequency and 
duration of overflows and provided with facilities to permit manual flow measurement. 
Automatic flow measurement and recording systems may be required in certain cases 
where effluent quality requirements dictate. 
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3.5.4 	Drains 

Means shall be provided to dewater each unit to an appropriate point in the process. Due 
consideration shall be given to the possible need for hydrostatic pressure relief devices to 
prevent flotation of structures. Pipes subject to clogging shall be provided with means for 
mechanical cleaning or flushing. 

	

15.5 	Construction Materials 

Due consideration should be given to the selection of materials which are to be used in 
sewage treatment works because of the possible presence of hydrogen sulphide and other 
corrosive gases, greases, oils and similar constituents frequently present in sewage. This 
is particularly important in the selection of metals and paints. Dissimilar metals should 
be avoided to rnfoimize galvanic action. 

	

35.6 	Painting 

The use of paints containing lead or mercury should be avoided. In order to facilitate 
identification of piping, particularly in the large plants, it is suggested that the different 
lines be color-coded. The following color scheme is recommended for purposes of 
standardization. 

Raw sludge line - brown with black bands 
Sludge recirculation suction line - brown with yellow bands 
Sludge draw off line - brown with orange bands 
Sludge recirculation discharge line - brown 
Sludge gas line - orange (or red) 
Natural gas line - orange (or red) with black bands 
Nonpotable water line - blue with black bands 
Potable water line - blue 
Chlorine line - yellow 
Sulfur Dioxide - yellow with red bands 
Sewage (wastewater) line - grey 
Compressed air line - green 
Water lines for heating digesters or buildings - blue with a 150 mm red band 
spaced 760 mm apart 

The contents and direction of flow shall be stencilled on the piping in a contrasting color. 

	

35.7 	Operating Equipment 

A complete outfit of tools and accessories and spare parts necessary for the plant 
operator's use shall be provided. A portable pump is desirable. Readily accessible storage 
space and work bench facilities shall be provided and consideration given to provision of 
a garage area which would also provide space for large equipment, maintenance and 
repair. 
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Drains

Means shall be provided to dewater each r:nitto an appropriate point in ttre process. Due
consideration shall be givm to the possible need for hydrostatic pressure relief devices to
prevent flotation of stucn:res. Pipes subject to doggrng shall be provided with means for
mechanical deaning or flushing.
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corrosive gases, greases, oils ar1d simil3; constitueats frequentJy present in sewage. This
is partioilarly important in the selection of metals and paints. Dissirnilar metals should
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Painting

Ihe use of pains containing lead or Eercury should be avoided. In order to facilitate
identification of piping particularly in the large plants, it is suggested fiat ttre different
lines be color-coded. The following color scheme is recommended for purposes of
standardization.

Raw sludge line - brown with black bands
Sludge recirculation suction line - brown with yellow bands
Sludge draw offline - brown with orange bands
Sludge recirculation discharge line - brown
Sludge gas line - onmge (or red)
Nan:ral gas line - orange (or red) with black bands
Nonpotable water line - blue with black bands
Potable water line - blue
Chlorine line - yellow
Sulfur Dioxide - yellow with red bands
Sewage (wastewater) line - grey
Compressed air line - green
Water lines for heating digesters or buildings - blue with a 150 mn red band
spaced 760 mur apart

The contents and direction of flow shall be stencilled on the piping in a contrasting color.

Operating Equipment

A complete outfit of tools and accessories and spare parts necessary for the plant
operatot's use shall be provided. Aporable pump is desirable. Readily accessible storage
space and work bench facilities shall be provided and consideration given to provision of
a gange area which would also provide space for large equipmenq maintenance and
repair.
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3.5.8 	Grading and Landscaping 

Upon completion of the plant, the ground should be graded. Concrete or gravel walkways 
should be provided for access to all units. Where possible, steep slopes should be avoided 
to prevent erosion. Surface water shall not be permitted to drain into any unit. Particular 
care shall be taken to protect trickling filter beds, sludge beds and intermittent sand 
filters, from surface wash. Provision should be made for landscaping, particularly when 
a plant is located near residential areas. 

	

3.5.9 	Erosion Control During Construction 

Effective site erosion control shall be provided during construction as outlined in the Nova 
Scotia Department of the Environment publication, l'Erosion and Sedimentation Control 
Handbook for Construction Sites°. An approved erosion control plan is required before 
construction begins. 

	

35.10 	Cathodic Protection 

Steel fabricated sewage treatment plants shall require cathodiC protection for corrosion 
control as specified in Design Section 2.2.12. 

3.6 	PLANT OUTFALLS 

3.6.1 	Dilution 

Outfall sewers shall consist of a completely piped system conforming to the requirements 
of Design Section 1 of these guidelines and shall not discharge into any ditch or 
watercourse in which adequate assimilative capacity is not available. In assessing the 
available assimilative capacity the proximity of other outfalls must be taken into 
consideration. The outfall sewer shall be designed to discharge to the receiving water in 
a rummer acceptable to the reviewing authority. Consideration should be given to each 
of the following: a) utilization of cascade aeration of effluent discharge to increase 
dissolved oxygen levels and b) limited or complete across-stream dispersion as needed to 
protect aquatic life movement and growth in the immediate reaches of the receiving 
stream. 

3.6.2 	Outlet 

The outfall sewer, where practicable, shall be extended to the low water level of the 
receiving body of water in such a manner to insure the satisfactory dispersion of the 
effluent thereto and insofar as practicable, it shall have its outlet submerged. Where 
greater depths are available, three (3) feet should be the achieved depth of submergence. 

3.6.3 	Protection and Maintenance 

The outfall sewer shall be so constructed and protected against the effects of flood water, 
tides, ice or other hazards as to reasonably insure its structural stability and freedom from 
stoppage. 
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3.63
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A manhole should be provided at the shore end of all gravity sewers extending into the 
receiving waters, complete with a flow measuring device. 

Hazards to navigation must be considered in designing outfall sewers. 

3.6.4 	Dispersion of Flow 

Where conditions exist that a point discharge of effluent could have deleterious effects on 
the receiving body of water, consideration shall be given to providing a means of effective 
submerged dispersion of the effluent into the water course. 

3.63 	Sampling Provisions 

All outfalls shall be designed so that a sample of the effluent can be obtained at a point 
after the final treatment process and before discharge to or mixing with the receiving 
water. 

3.7 	ESSENTIAL FACILITIES 

3.7.1 	Emergency Power Facilities 

The need for standby power and the extent of equipment requiring operation by standby 
power must be individually assessed for each sewage treatment plant. Some of the factors 
which will require consideration in making the decisions regarding standby power and the 
processes to be operated by the standby power equipment are as follows: 

• reliability of primary power source; 

• number of power feeder lines supplying grid system, number of alternate routes 
within the grid system, and the number of alternate transformers through which 
power could be directed to the sewage treatment plant; 

• whether sewage enters the plant by gravity or is pumped; 

• type of treatment provided; 

• pieces of equipment which may become damaged or overloaded following 
prolonged power failure; 

• assimilation capacity of the receiving waters and ability to withstand higher 
pollution loadings over short time periods; and 

• other uses of the receiving water. 

Each specific installation should provide for the following considerations: 

• means for illuminating working areas to ensure safe working conditions; and 
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Where conditions exist that a point discharge of effluent could have deleterious effects on
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submerged dispersion of the effluent into the water course.
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All outfalls shall be designed so that a sample of the ef0uent can be obtained at a point
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3J.l Energency Power Facilities

The need for standby power and the extent of equipment requiring operation by standby
power Dust be individually assessed for each sewage reatment plant. Some of the factors
which will require consideration in making the decisions regarding standby power and the
processes to be operated by the standby power equipment are as follows:
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wi$in the grid s),stem, and the number of alternate transforners through which
power could be directed to the sewage treatrlent plant;

. whether sewage eDters the plant by gravity or is pr:mped;

. type of treatuent Provided;

rt pieces of equipment which may become dr"'aged or ovedoaded following
prolonged power failure;

o assimilation capacity of the receiving waters and abiiity to withstaad higher
pollution loadings over short time periods; aad

. other uses of tre receiving water.

Each specific installation should provide for the following considerations:

. me:u$ for illuminating working areas to ensure safe working conditions; and
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• 	standby power source or equivalent to power pumps, motorized valves and control 
panels that are necessary to maintain the sewage flow through the treatment 
plant. 

Standby generating capacity normally is not required for aeration equipment used in the 
activated sludge process. In cases where a history of long-term (4 hours or more) power 
outages have occurred, auxiliary power for minimum aeration of the activated sludge will 
be required. Full power generating capacity may be required by the reviewing authority 
on certain critical stream segments. 

3.7.2 	Water Supply 

3.7.2.1 	General 

An adequate supply of potable water under pressure shall be provided for use in the 
laboratory, chlorination equipment and general cleanliness around the plant. The 
chemical quality should be checked for suitability for its intended uses such as heat 
exchangers, chlorinators, etc. 

No piping or other connections shall exist in any part of the treatment works, which, 
under any conditions, might cause the contamination of a potable water supply. If a 
potable water supply is brought to the plant, it shall be protected with a suitable backflow 
prevention device. 

3.7.2.2 	Direct Connections 

Potable water from a municipal or separate supply may be used directly at points above 
grade for the following hot and cold supplies: 

a. lavatory sink; 
b. water closet; 
c. laboratory sink; 
d. shower; 
e. drinking fountain; 
f. eye wash fountain; and 
g. safety shower. 

Hot water for any of the above units shall not be taken directly from a boiler used for 
supplying hot water to a sludge heat exchanger or digester heating coils. 

3.7.2.3 	Indirect Connections 

Where a potable water supply is to be used for any purpose in a plant other than those 
listed in Design Section 3.7.2.2, a break tank, pressure pump and pressure tank shall be 
provided. Water shall be discharged to the break tank through an air-gap at least 150 
mm above the maximum flood line or the spill line of the tank, whichever is higher. 

A sign shall be permanently posted at every hose bib, faucet or sill cock located on the 
water system beyond the break tank to indicate that the water is not safe for drinking. 
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Consideration will also be given to backflow devices consisting of a system of check valves 
and relief valves which provide protection against backflow. 

3.7.2.4 	Separate Potable Water Supply 

Where it is not possible to provide potable water from a public water supply, a separate 
well may be provided as long as sufficient pressure is available. Location and construction 
of the well should comply with requirements of the regulatory authorities. Requirements 
governing the use of the supply are those contained in Design Sections 3.7.2.2 and 3.7.2.3. 

3.72.5 	Separate Non-Potable Water Supply 

Where a separate non-potable water supply is to be provided, a break tank will not be 
necessary but all sill cocks and hose bibs shall be posted with a permanent sign indicating 
the water is not safe for drinking. 

3.7.3 	Sanitary Facilities 

Toilet, shower, lavatory and locker facilities should be provided in sufficient numbers and 
convenient locations to serve the expected plant personnel. 

3.7.4 	Floor Slope 

Floor surfaces shall be sloped adequately to a point of drainage. 

3.7.5 	Stairways 

Stairways should be installed with a slope of 30 to 35 degrees from the horizontal to 
facilitate carrying samples, tools, etc. All risers in a stairway should be of equal height. 
Minimum tread run shall not be less than 200 nun. The sum of the tread run and riser 
shall not be less than 430 min nor more than 460 mm. A flight of stairs shall consist of 
not more than 3 m continuous rise without a platform. Stairways shall be installed 
wherever possible in lieu of ladders. 

3.8 	SAFETY 

3.8.1 	General 

Adequate provision shall be made to effectively protect the operator and visitors from 
hazards. The following shall be provided to fulfil the particular needs of each plant: 

a. Enclosure of the plant site with a fence and signs designed to discourage the 
entrance of unauthorized persons and animals; 

b. Hand rails and guards around tanks, trenches, pits, stairwells, and other 
hazardous structures with the tops of walls less that 1 m above the surrounding 
ground level; 
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grourd level;
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c. Gratings over appropriate areas of treatment units where access for maintenance 
is required; 

d. First aid equipment; 

e. "No Smoking" signs in hazardous areas; 

f. Protective clothing and equipment, such as self-contained breathing apparatus, 
gas detection equipment, goggles, gloves, hard hats, safety harnesses, etc.; 

g. Portable blower and sufficient hose; 

h. Portable lighting equipment complying with the National and Provincial Electrical 
Code requirements; 

i. Gas detectors; 

j. Appropriately-placed warning signs for slippery areas, non-potable water fixtures, 
low head clearance areas, open service manholes, hazardous chemical storage 
areas, flammable fuel storage areas, etc.; 

k. Adequate ventilation in pump station areas in accordance with Design Section 
2.2.7. 

1. 	Provisions for local lockout on stop motor controls; and 

m. 	Provisions for confined space entry in accordance with regulatory agency 
requirements. 

3.82 	Hazardous Chemical Handling 

Reference should be made to Federal "Transportation of Dangerous Goods Act" and the 
Provincial "Dangerous Goods and Hazardous - Wastes Management Act". 

3.&2.1 	Contaminant Materials 

The materials utilized for storage, piping, valves, pumping, metering, splash guards, etc., 
shall be specially selected considering the physical and chemical characteristics of each 
hazardous or corrosive chemical. 

3.82.2 	Primary Containment 

Structures, rooms, and areas accommodating chemical storage and feed equipment should 
be arranged to provide convenient access for chemical deliveries, equipment servicing and 
repair, and observation of operation. It is recommended that wherever possible the 
storage area be separated from the main plant, and that segregated storage be provided 
for each chemical. Where two, or more, chemicals could react with undesirable effects, 
the drainage piping (if provided) from the separate chemical handling areas should not 
be interconnected. For dangerous materials such as gaseous chlorine, either floor drains 
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Appropriately-placed wa::oing signs for slippery are:ur, non-potable water fixnres,
low head dearance areas, open sewice mantroles, hazardous ch"mical ,toogu
areas, flarnmable fuel storiage areas, etc.;

Adequate ventilation in pump station areas in accordance with Design Section

?".r.
Provisions for local lockout on stop motor contols; and

g.

h.

i.

j.

lc

l.

3-42

3.&2.7

3-822

m. Provisions for confined space entry in accordance witlr regulatory agency
requiremots.

tlazardous fr€ni€l l{andlht

Reference should be made to Federal Transportation of Dangerous Goods Act' and the
Froviucial "Dangerous Goods and Hazardous - wastes Management Act'.

funtunljnant Matsiols

The uaterials utilized for storage, piping, valves, pumping, meterin& splash guards, etc.,
shall be specially selected considering trre phpical qra chemicat ch"raa*i"Ucs oleach
hazardous or corrosive ch"mical.

Primrry &ntufimlrlnt

Stmctures, roolls, ad areas accommodating chernical storage and feed eguipmerrtshould
be arranged to provide conveni€nt access for cheuical deliveiies, equipm;t sewicing and
reParr, and obserrration of operation It is recommeuded that who"oo possibli tre
Too8g arga be separated frou the main planq and Sat segregated 

"tor3gie 
provided

for each chenical. Where two, or more, chenicals could ru".t witt rmaesiraUte effects,
tbe draiuage piping (if provided) from the separate chenical handling areas sbould uot
be interconnected- For dingerous materials such as gaseous chlorine,-either floor drains
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in the storage and scale rooms should be omitted entirely, with the floors sloped towards 
the doors, or floor drains installed, but kept totally separated from the drainage systems 
for the rest of the building. 

Secondary Containment 

Chemical storage areas shall be enclosed in dykes or curbs which are capable of 
containing 110% of the stored volume until it can be safely transferred to alternate 
storage or released to the wastewater at controlled rates which will not damage facilities, 
inhibit the treatment processes or contribute to stream pollution. Liquid polymer should 
be similarly contained to reduce areas with slippery floors, especially to protect travel-
ways. Non-slip floor surfaces are desirable in polymer handling areas. 

Underground Storage 

Underground storage and piping facilities for fuels or for chemicals such as alum or ferric 
chloride shall be constructed in accordance with applicable provincial and federal 
regulations on underground storage tanks for both fuels and hazardous materials. 

3825 	Liquified Gas Chemicals 

Properly designed isolated areas shall be provided for storage and handling of chlorine 
and sulfur dioxide and other hazardous gases. Gas detection kits, alarms, controls, safety 
devices, and emergency repair kits shall also be provided. 

3.826 	Eye Wash Fowztains and Safety Showers 

Eye wash fountains and safety showers utilizing potable water shall be provided in the 
laboratory and on each floor level or work location involving hazardous or corrosive 
chemical storage, mixing (or shaking), pumping, metering, or transportation unloading. 
These facilities are to be as close as practical to possible chemical exposure sites and are 
to be fully useful during all weather conditions. 

The eye wash fountains shall be supplied with water of moderate temperature (10 to 
304C), separate from the hot water supply, suitable to provide 15 to 30 minutes of 
continuous irrigation of the eyes. 

The emergency showers shall be capable of discharging 2 to 4 litres per second of water 
at moderate temperature at pressures of 140 to 350 kPa. The eye wash fountains and 
showers shall be not more than 7.0 m from points of hazardous chemical exposure. 

3.827 	Splash Guards 

All pumps or feeders for hazardous or corrosive chemicals shall have guards which will 
effectively prevent spray of chemicals into space occupied by personnel. The Splash 
Guards are in addition to guards to prevent injury from moving or rotating machinery 
parts. 
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3-82.3

3-82.4

3-82-5

3.82.6

3-82.7

in the storage and scale rooms should be omined entirely, with the floors sloped towards
rhe doors, or floor drains installed, but kept totally separated from ttre drainage slatems
for the rest of the building.

Semndnlr Contufumolt

Chemical storage areas shall be endosed in dykes or curbs which are capable of
containing Tloo/o of the stored volusre until it can be safely eansferred to altemate
storage or released to t}re wastewater at controiled rates which will not damage facilities,
intribit the treatnent processes or contibute to stre:rm pollution. Liquid polymer should
!g 5irnilarty contained to reduce areas with slippery floors, especially to protect travel-
ways. Non-slip floor surfaces are desirable in polyrrer handling areas.

Ilndrgrowd.Surage

Underground storage and piping facilities for fuels or for chemicals such as aft:m or ferric
chloride shall be constmcted in accordance with applicable provincial and federal
regulations on underground storage tanks for both fuels and hazardous materials.

Aq,tifr"ntus Chrzairlr,ls

Properly designed isolated areas shall be provided for storage and handling of ctrlorine
and sulfur dioxide and otherhazardous gases. Gas detection kits, alarms, controls, safety
devices, and emergency repair kits shall also be provided.

Eye Wosh Fouttains' and Sofrry Showers

Eye wash fountains and safety showers utilizing potable water shall be provided in rhe
labontory and on each floor level or work location involving hazardous or corrosive
chernical storage, mixing (or shaking), pr:mping, metering, or transpofiation rurloading.
These facilities are to be as close as practical to possible chemical enposure sites and are
to be firlly useful during all weather conditions.

The eye wash forurtains shall be supplied wittr water of moderate temperature (10 to
30oC), separate from the hot water supply, suitable to provide 15 to 30 minutes of
continuous irrigation of the eyes.

The energency showers shall be capable of dischargin g 2 to 4 litres per second of water
at moderate temperiature at pressures of 140 to 350 kPa. The eye wash formtains and
showers shall be not urore than 7.0 m from points of hazardous chemical €xposure.

Splash Guuds

All pumps or feeders for hazardous or corrosive chemicals shall have guards which will
effectively prev€nt spray of chemicals into space occupied by personnel. The Splash
Guards are in addition to guards to prevent injury from moving or rotating machinery
Pafts.
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3.8.2.8 	Piping, Labelling, Coupling Guards, Location 

All piping containing or transporting corrosive or hazardous chemicals shall be identified 
with labels every 3 m and with at least two labels in each room, closet or pipe chase. 
Colour coding may also be used but is not an adequate substitute for labelling. All 
connections (flanged or other type), except adjacent to storage or feeder areas, shall have 
guards which will direct any leakage away from space occupied by personnel. Pipes 
containing hazardous or corrosive chemicals should not be located above shoulder level 
except where continuous drip collection trays and coupling guards will eliminate chemical 
spray or dripping on to personnel. 

	

3.8.2.9 	Protective Clothing or Equipment 

The following items of protective clothing or equipment shall be available and utilized for 
all operations or procedures where their use will rnithmin injury hazard to personnel: 

a. self-contained air supply system recommended for protection against chlorine; 

b. chemical worker's goggles or other suitable goggles (safety glasses are 
insufficient); 

c. face masks or shields for use over goggles; 

d. rubber gloves; 

e. rubber aprons with leg straps; 

f. rubber boots (leather and wool clothing should be avoided near caustics); and 

g. safety harness and line. 

h. dust mask to protect the lungs in dry chemical areas. 

	

3.82.10 	Warning Systems and Signs 

Facilities shall be provided for automatic shut-down of pumps and sounding of alarms 
when failure occurs in a pressurized chemical discharge line. 

Warning signs requiring use of goggles shall be located near chemical unloading stations, 
pumps and other points of frequent hazard. 

	

3.82.11 	Dust Collection 

Dust collection equipment shall be provided to protect personnel from dusts injurious to 
the lungs or skin and to prevent polymer dust from settling on walkways. The latter is 
to minimize slick floors which result when a polymer covered floor becomes wet. 
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3-82.8

3.82.9

3-8270

3-A ^.77

Prpirrg, Iaffifrry, e.orrryIing Guuits, Lution

Al-l 
-piping containing or transporting corrosive orhazardou5 sfuemiq4ls shall be identified

with labels every 3 m and with at least two labels in each room, closet or pipe chase.
Colour coding may also be usbd but is not an adequate substitqte for lab:eliing. All
corurections (flanged.or otler tlpe), except adjacent to storage or feeder areas, shal-l have
Suards which will direct any leakage 

"way 
from 

"p"." 
o"-*pied by persorurel. prpes

containing hazardous or corrosive dre"licals should not be loiated above sho'lder level
exceptwhere continuous drip collectiontays and coupling guards will eliminate chemical
spnly or dripping on to persormel.

Protaive Clothhg or @dpmant

The followingiteus of protective clothing or eEripment shall be arrailable and utilized for
all operations or procedtues where ttreiruse wilirninirnize injury hazard ,o p.rro*r.I,

a' self-contained air supply syrteru recommended for protection against ctrlorine;

b. chenical workeds goggles or other nritable goggles (safety glasses are
insuffcient);

c. face masks or shields for rise over goggles;

d. nrbber gloves;

e. rubber aprons with leg straps;

t' nrbber boots Qeather and wool clothing should be avoided near causrics); arrd

g. safetyharness and line.

h. dust mask to protect the lungs in dry ch"mical areas.

WMuW $/sr€rns and Slgns

Fld*: shall be provided for automatic shut-down of p','nFs and sounding of alarms
when failure occurs h a pressrized che",ical aisoarge iine.

Warning signs reEriring use of goggles shall be located near ch.'nical unloading stations,
punps and other points of frequent hazard.

Dust Coller'ion

Dust collection equipment shall be provided to protect persorurel from dusts injurious tothe lungs or skin and to p-r9v€nt polymer dust iom t"tttirrg on wa[arap. r; htter isto Einirdze slick floors which resrrtwhen a pollmer .ou.iud floor becomes wet.
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3.8212 	Container Identification 

The identification and hazard warning data included on shipping containers, when 
received, shall appear on all containers (regardless of size or type) used to store, carry or 
use a hazardous substance. Sewage and sludge sample containers should be adequately 
labelled. Below is a suitable label for sewage sample: 

RAW SEWAGE 

Sample point no. 	 
Contains Harmful Bacteria. 

May contain hazardous or toxic material. 

Do not chink or swallow. 

Avoid contact with openings or breaks in the skin. 

3.9 	LABORATORY 

3.9.1 	General 

All treatment works shall include a laboratory for making the necessary analytical 
determinations and operating control tests, except in individual situations where the 
omission of a laboratory is approved by the reviewing agency. The laboratory shall have 
sufficient size, bench space, equipment and supplies to perform all self-monitoring 
analytical work required by the Permit to Operate and to perform the process control tests 
necessary for good management of each treatment process included in the design. 

The facilities and supplies necessary to perform analytical work to support industrial waste 
control programs will normally be included in the same laboratory. The laboratory size 
and arrangement must be sufficiently flexible and adaptable to accomplish these 
assignments. The layout should consider future needs for expansion in the event that 
more analytical work is needed. Laboratory instrumentation and size should reflect 
treatment plant size, staffing requirements, and process complexity. Experience and 
training of plant operators should also be assessed in determining treatment plant 
laboratory needs. 

Treatment plant laboratory needs may be divided into the following three general 
categories: 

I. Plants performing only basic operational testing; this typically includes pH, 
temperature, and dissolved oxygen; 

II. Plants performing more complex operational and permit laboratory tests including 
biochemical oxygen demand, suspended solids, and fecal coliform analysis, and; 
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s.82.72 ?.ontainq ldstifmtion

The idmtification and hazard warning data included on shipping containers, when
received, shall appear on all containers (regardless of size or tSpe) used to store, carry or
use a hazardous substance. Sewage and sludge sample containers should be adequately
labelled. Below is a suitable label for sewage sample:

RA\,V SEWAGE

Sample point no. _con;idHarnfiilffi

i\rlay contain ha--rdous or toxic material.

Do not drink or surallow.

Avoid coutactwith opeaingrs or breaks in the skiL

3.9

3.9.1

IjBORATORY

Cr€nelal

All treatoent worls shall inctude a laboratory for making the necessary analytical
determinations and operating conrol tests, except in individual sinrations where the
omissiort of a laboratory is approved by the reviewing agency. The laboratory shall bave
suf6cient size, bench space, equipment and supplies to perform all self-monitoring
analpical work required by the Permit to Operate and to perforrr the process control tests
necessary for good nanatement of each treatnent process induded in the design.

The facilities and supplies necessaryto perform analytical workto supportindustrial waste
control ptograms will normally be induded in tre same laboratory. The laboratory size
and arrangement must be suffcierrtly flexible and adaptable to accomplish these
assignments. The layout should consider.future needs for erparrcion in the event that
more analytical work is needed. laboratory instn:mmtation and size slould reflect
treatYnent plant size, staffing requiremenu, and process complexity. Experience and
uaining of plant operators should also be assessed in determining treament plant
laboratory needs.

Treament plant laboratory needs may be divided into 6e following three general
categories:

I. Planu performing only basic operational testing; this qpically indudes pH,
tenp€rature, and dissolved orygen;

il. Plants performingruore coruplexoperational and permitlaboratorytests induding
. biochemical oxygen denrand suspanded solids, and fecal coliform analysis, and;
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III. 	Plants performing more complex operational, permit, industrial pretreatment, and 
multiple plant laboratory testing. 

Expected minimum laboratory needs for these three plant classifications are outlined in 
this section. However, in specific cases laboratory needs may have to be modified or 
increased clue to the industrial monitoring needs or special process control requirements. 

3.92 	Category I: 	Plants performing only basic operational testing. 

Location and Space 

A floor area up to 14 tri2  should be adequate. It is recommended that this be at the 
treatment site. Another location in the community utilizing space in an existing structure 
owned by the involved sewer authority may be acceptable. 

3.9.22. 	Design and Materials 

The facility shall provide for electricity, water, heat, sufficient storage space, a sink, and 
a bench top. The lab components need not be of industrial grade materials. Laboratory 
equipment and glassware shall be of types recommended by Standard Methods for the 
Examination of Water and Wastewater and the reviewing authority. 

3.9.3 	Category 	Plants performing more complex operational and permit laboratory tests 
including biochemical oxygen demand, suspended solids, and fecal coliform analysis. 

3.9.3.1 	Location and Space 

The laboratory size should be based on providing adequate room for the equipment to be 
used. In general, the laboratories for this category of plant should provide a minimum of 
approximately 28 m2  of floor space. The laboratory should be located at the treatment site 
on ground level. It shall be isolated away from vibrating, noisy, high-temperature 
machinery or equipment which might have adverse effects on the performance of 
laboratory staff or instruments. 

3.9.3.2 	Floors 

Floor surfaces should be fire resistant, and highly resistant to acids, alkalies, solvents, and 
salts. 

3.9.33 	Cabinets and Bench Tops 

Laboratories in this category usually perform both the permit testing and operational 
control monitoring utilizing "acids" and "bases' in small quantities, such that laboratory 
grade metal cabinets and shelves are not mandatory. The cabinets and shelves selected 
may be of wood or other durable materials. Bench tops should be of acid resistant 
laboratory grade materials for protection of the non-acid proof cabinets. Glass doors on 
wall-hung cabinets are not required. One or more cupboard style base cabinets should 
be provided. Cabinets with drawers should have stops to prevent accidental removal. 
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3.92

3.927.

3.922-

3-9-3

3-93-7

3.932

3.93-3

ru' Plantsperformintnore complexoperational,permig indusrialpretreaben! and
multiple plant laboratory testing.

Expected minimum laboratory needs for these tbree plant classifications are outlined inthis sestion. However, in specific cases laboratory ireeds may have to be modified or
iuaeased dqe to ttre industrial monitoring aeeds oispecial proi*, control requirenoents.

Categoryl: Plants onlybasic operational testing.

Lution and. Space

A floor ar€a uP to 14 m2 shordd be adequate. It is iecor::mended that rhis be at thereafr-ent site. Another location in the commrmity utilizing space in an e*istint srqctrrre
or,rmed by the involved sewer au6ority may be acceptablJ 

'

Design and.Matsinls

tu r""iuay shall provide for electricity, water, heat, sufficient storage space, a sink, and
a bench top. The lab couponents need not be of induscial graae materials- Laboratory
equipment and glassmnre-shall be of qges recor:rmendea U! Stanaard Methods for theFxamrnation of water and wastewater and ttre reviewing arrrtrority.

C'ateg6ry tr: Plats performing uore complc operational and peroit laborator5l tessinduding biochenical ox!6jen darnan4 s,r"pena.a souds, ad fecal coliform analysir.

Incaion uld. Spnce

Thelaboratory size t"yd be base_d on providing adeErate room for rhe equipment to beused' In $eneral, fie laboratories for this category of plant should provide a minimlm of
approximately 28m2 of floor space. Ttre laboratory stroua be located at the teab€nt sireon gror:nd level. It shall be isolated away from vibrating norsy, high-ternperatqre
macbinery or equipment which might have adverse effecis or th" ferformance oflaboratory sraff or insur:mots.

Filoors

Floor sr:rfaces should be fire resistang and highlyresisant to acids, alkalies, solvents, and
salts.

Cohin6 anil&andtTop

Laboratories in fiis Tt".g"ty usually perforur both the peroit testing and operationalconrol monitoriag utilizing 'acids' ani "bases'in s",all iuantities, ,u.h tlrat tbo12tory
grade metal cabineB aod shelves are Dot madatory. mi .aut itr and shelves selectedmay be of wood or other drrable uaterials. Beuch topr tt orrta be of acid resishnr
laboratory grade materials for protection of rbe non-acid;r;;;binea. Glass doors on
wall-hr.rng cabinets are Dot required. One or uore orpboard sty,le base cabiaets should
be provided. cabinets with d:awen should bave stois ao pri*, accidental remonal.i ci-:
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Cabinets for Category II laboratories are not required to have gas, air, vacuum, and 
electrical service fixtures. Built-in shelves should be adjustable. 

3.9.3.4 	Fume Hoods, Sinks, and Ventilation 

3.9.3.4.1 	Fume Hoods 

Fume hoods shall be provided for laboratories in which required analytical works results 
in the production of noxious fumes. 

3.9.3.4.2 	Sinks 

A laboratory grade sink and drain trap shall be provided. 

3.9.3.4.3 	Ventilation 

Laboratories should be air conditioned. In addition, separate exhaust ventilation should 
be provided. 

Balance and Table 

An analytical balance of the automated digital readout, single pan 0.1 mg sensitivity type 
shall be provided. A heavy special-design balance table which will minimize vibration of 
the balance is recommended. It shall be located as far as possible from windows, doors, 
or other sources of drafts or air movements, so as to minimize undesirable impacts from 
these sources upon the balance. 

3.93.6 	Equipment; Supplies, and Reagents 

The laboratory shall be provided with all of the equipment, supplies, and reagents that are 
needed to carry out all of the facility's analytical testing requirements. If any required 
analytical testing produces malodorous or noxious fumes, the engineer should verify that 
the in-house analysis is more cost-effective than use of an independent off-site laboratory. 
Composite samples may be required to satisfy permit sampling requirements. Permit to 
operate, process control, and industrial waste monitoring requirements should be 
considered when specifying equipment needs. References such as Standard Methods for 
the Examination of Water and Wastewater and the U.S.E.P.A. Analytical Procedures 
Manual should be consulted prior to specifying equipment items. 

3.9.3.7 	Utilities 

3.9.3.71 	Power Supply 

Consideration should be given to providing line voltage regulation for power supplied to 
laboratories using delicate instruments. 
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3.93.4

s.9.3.4.1

s.9.s.4.2

3.9.3.4.3

3.93s

3.93.6

3.9.3.7

3.9.3.7.1

cabinets for category ll'laboratories are not required to have gas, air, vacuum, and
electrical service fixtures. Built-in shelves should be adjustable.

Fl,tne Hoods, Sink, and. Vatilation

Fztme Hoods

Fume hoods shall be provided for laboratories in which required analytical works resr:Its
in the production of noxious fumes.

SlnkJ

A laboratory grade sink and drain trap shall be provided.

Ventilation

Laboratories should be air conditioned. In addition, separate erhaustventilation should
be provided.

fulance and.Tohle

An analytical balance of the automated digital readouq single pan 0.1 mg s.nsitivityt1'pe
shall be provided. A heariy special-design balance table which will minirnize vibration of
tie balance is recommended. It shall be located as far as possible from windows, doorr,
or otier sources of drafis or air movements, so as to minimize rurdesirable impacts from
fhese sources upon the balance.

Equipma4 Supplies, and. Rragands

The laboratory shall be provided with all of the equipmen! supplies, and reagents that are
needed to carry out all of the facility's analytical testing requirements. If any required
analytical testing produces malodorous or noxious fu:nes, tre eogineer should verif that
the in-house analpis is more cost-€ffective t}ran use of an independeut off-site laboratory.
Composite sanples may be required to satisff permit sampling requiremenr. Permit to
oPerate, Process control, and industrial waste monitoring requirements shor:ld be
cousidered when speciSing equipment needs. References such as Standard Metiods for
the E:camination of Water and Wastewater and the U.S.E.PJ" Analytical Procedures
Manual should be consulted prior to speci$ing equipment items.

Iftilftirs

Powq Supply

Consideration should be given to providing line voltage regr:lation for power supplied to
laboratories using delicate instuments.
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3.9.3.7.2 	Laboratory Water 

Reagent water of a purity suitable for analytical requirements shall be supplied to the 
laboratory. In general, reagent water prepared using an all glass distillation system is 
adequate. However, some analyses require deionization of the distilled water. 
Consideration should be given to softening the feed water to the still. 

3.9.3.8 	Safe,' 

3.9.3.8.1 	Equipment 

Laboratories shall provide as a minimum the following: first aid equipment; protective 
clothing including goggles, gloves, lab aprons, etc.; and a fire extinguisher. 

3.9.3.8.2 	Eyewash Fountains and Safety Showers 

Eyewash fountains and safety showers utilizing potable water shall be provided in the 
laboratory and should be as close as practical and shall be no more than 7.0 m from 
points of hazardous chemical exposure. 

The eyewash fountains shall be supplied with water of moderate temperature 10' to 30' 
C (50' to 90' F) suitable to provide 15 minutes to 30 minutes of continuous irrigation 
of the eyes. The emergency showers shall be capable of discharging 2 to 4 Lis of water 
at a moderate temperature and at pressure of 140 to 350 Kpa. 

3.9.4 	CategoryM: Plants performing more complex operational, permit, industrial pretreatment 
and multiple plant laboratory testing. 

3.9.4.1 	Location and Space 

The laboratory should be located at the treatment site on ground level, with 
environmental control as an important consideration. It shall be located away from 
vibrating, noisy, high temperature machinery or equipment which might have adverse 
effects on the performance of laboratory staff or instruments. 

The laboratory facility needs for Category III plants should be described in the engineering 
design report or facilities plan. The laboratory floor space and facility layout should be 
based on an evaluation of complexity, volume, and variety of sample analyses expected 
during the design life of the plant including testing for process control, industrial 
pretreatment control, user charge monitoring, and the permit to operate monitoring 
requirements. 

Consideration should be given to the necessity to provide separate (and possibly isolated) 
areas for some special laboratory equipment, glassware, and chemical storage. At large 
plants, office and administrative space needs should be considered. 

For less complicated laboratory needs bench-top working surface should occupy at least 
35 percent of the total laboratory floor space. Additional floor and bench space should 
be provided to facilitate performance of analysis of industrial wastes, as required by the 
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Laboratory Water

Reagent w:rter of a purity suiable for analpical requirements shall be supplied to thelaboratory. In general, reagent water prepilred usiui an all glass aistiUation sptem isadequate. However, some analyses require deiJnization- of the distiued warer.
consideration should be given to softening ihe feed water to the still.

sqay

Equipmat

?b-ofa"lo shall provide as a rninirn.um the following: first aid equipmmq protective
dothing induding gogdes, groves, lab aprons, etc.; and a fire ertinguisher.

Eya'vash Fountairu and. Safqr Showers

Eyewash fountains and safety showers utilizing potable water shall be provided in thelaboratory and should be as dose as practical and shall be no more than 7.0 m frompoints of hazardous chenical €xposure.

The eyewash formainsshall be supplied with water of moderate tempefilture 10. to 30.c (50' to 90' F) suitable to provide 15 minutes to 30 minutes of continuour i11is"aio"
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and uultiple plant laborcory testing.

Luation and. Spae.

The- laboratory should be. located at tre treaurent site on ground level, withenvironmental contol as an imporant coosideration. It shall be-located ;y,t fr;-vibrating loisy, high temperature ma.hinery or equipment which might fr..r 
"a*r."r.effects on the perforoance of laboratory staf or instn:ments.

The. laboratory racilr{ yedl for category IlI plaots should be described in the engineering
9oigt rePort or facilities plan. The l"uot"tory floor space and facility layout ;o!4|"
based on an enaluatio-n of complexity, volume, and variety of sample anirr* .rp.ia"aduring tre design life of fie plant includiug testing ror pro"o, control, indusgial
Prereafinent coatrol, user charge monitoring, and the p":rooit to opeprte monitoring
reqrrirerneats.

consideration should be given to the necessity to provide separate (and possibly isolated)
areas for some specialJlboraper equipmeut, glassware, rt a ou-i"a ,torzgu. Af largeplanB, office and 3d'niniqtrative spice needs slould Ue'considerea.

For less complicated laboratory needs bench-top working surface should occupy at least35 percent of the toel laboratory floorspace Additionil floor and b€nc5 space sholld
be provided to faciliate performance of analpis of indusuial wastes, as required by thei.,i.'!

I
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permit to operate and the utility's industrial waste pretreatment program. Ceiling height 
should be adequate to provide for the installation of wall mounted water stills, deionizers, 
distillation racks, hoods, and other equipment with extended height requirements. 

3.9.4.2 	Floor and Doors 

3.9.4.2.1 	Floors 

Floor surfaces should be fire resistant, and highly resistant to acids, alkalies, solvents, and 
salts. 

3.9.4.2.2 	Doors 

Two exit doors should be located to permit a straight egress from the laboratory, 
preferable at lease one to outside the building. Panic hardware should be used. They 
should have large glass windows for easy visibility of approaching or departing personnel. 

Automatic door closers should be installed; swinging doors should not be used. 

Flush hardware should be provided on doors if cart traffic is anticipated. Kick plates are 
also recommended. 

3.9.4.3 	Cabinets and Bench Tops 

3.9.4.3.1 	Cabinets 

Wall-hung cabinets are useful for dust-free storage of instruments and glassware. Units 
with sliding glass doors are preferable. A reasonable proportion of cupboard style base 
cabinets and drawer units should be provided. 

Drawers should slide out so that entire contents are easily visible. They should be 
provided with rubber bumpers and with stops which prevent accidental removal. Drawers 
should be supported on ball bearings or nylon rollers which pull easily in adjustable steel 
channels. All metals drawer fronts should be double-wall construction. 

All cabinet shelving should be acid resistant and adjustable. The laboratory furniture shall 
be supplied with adequate water, gas, air, and vacuum 'service fixtures, traps, strainers, 
plugs, and tailpieces, and all electrical service fixtures. 

3.9.4.3.2 	Bench Tops 

Bench tops should be constructed of materials resistant to attacks from normally used 
laboratory reagents. Generally, bench-top height should be 900 mm. However, areas to 
be used exclusively for sit-down type operations should be 760 min high and include 
kneehole space. Twenty-five millimetre overhangs and drip grooves should be provided 
to keep liquid spills from running along the face of the cabinet. Tops should be furnished 
in large sections, 32 mm thick. They should be field-jointed into a continuous surface 
with acid, alkali, and solvent-resistant cements which are at least as strong as the material 
of which the top is made. 
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3.9.4.2.1

3.9.4.2.2

3-9.4.3

3.9.4.3.1
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permit to operate and the utiltty's indusuial waste pretrearoentprogram. Ceiling height
should be adequate to provide forthe installation of wall mounted water stills, deionizers,
distillation racks, hoods, and other equipment with extended height requirements.

Floor and.Doon

Floors

Floor surfaces should be fire resistant, and highly resistant to acids, alkalies, solven6, ,'rd
salts.

;::*. doors should be located ro perrrit a straight etress from the laboratory
preferable at lease one to outside the building. Panic hardware should be used. They
should have large glass windows for easyvisibility of approaching or departing personnel.

Automatic door dosers should be installed; swinging doors should not be used.

Flush hardware should be provided on doors if cart taffic is anticipated. Kick plates are
also recommended.

C^ inels oltd.ButdtTop

Cabinets

Wall-hung cabinets are useful for dust-free storage of instrutments and glassware. Units
with sliding glass doors are preferable. A reasonable proportion of cupboard style base
cabinets and drawer units should be provided.

Drawers should slide out so that entke contents are easily visible. They should be
provided with rubber bumpers and with stops which prevmt acciderrtal removal. Drawers
should be supported on ball bearings or nyion rollers which pull easilyin adjustable steel
charurels. All metals drawer fronts should be double-wall constmction.

All cabinet shelving should be acid resistant and adjustable. The laboratory furniture shatl
be supplied with adequate water, gas, air, and nacuum'service fixhtres, traps, strainers,
plugs, and tailpieces, and all electical serrrice fi:rn:res.

BnchTops

Bench tops should be constnrcted of materials ,"ri"t"rrt to attacks from norrrally used
labora oryreagenB. Generally, bench-top height should be 900 mn. However, areas to
be used erdusively for sit-down tlpe operations should be 760 r"'q high and indude
kneehole space. Twenty-five rnilling6s overhangs and drip grooves should be provided
to keep liquid spills froo runnitrg along the face of tbe cabinet Tops should be furnished
in large sections, 32 our thick They should be field-jointed into a continuous surface
with acid, alkaii, and solvent-resistant cemeDB which are at lea:rt as strong as the material
of whidt the top is made.
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3.9.4.4 	Hoods 

3.9.4.4.1 	General 

Fume hoods to promote safety and canopy hoods over heat-releasing equipment shall be 
provided. 

3.9.4.4.2 	Fume Hoods 

a. Location 

Fume hoods should be located where air disturbance at the face of the hood is minimal. 
Air disturbance may be created by persons walking past the hood; by heating, ventilating, 
or air-conditioning systems; by drafts from opening or closing a door, etc. 

Safety factors should be Considered in locating a hood. If a hood is situated near a 
doorway, a secondary means or egress must be provided. Bench surfaces should be 
available next to the hood so that chemicals need not be carried long distances. 

b. Design and Material 

The selection, design, and materials of construction of fume hoods and their appropriate 
safety alarms must be made by considering the variety of analytical work to be performed. 
The characteristics of the fumes, chemicals, gases, or vapours that will or may be released 
by the activities therein should be considered. Special design and construction is 
necessary if perchloric acid use is anticipated. Consideration should be given to providing 
more than one fume hood to rilirkilni7e potential hazardous conditions throughout the 
laboratory. 

Fume hoods are not appropriate for operation of heat-releasing equipment that does not 
contribute to hazards, unless they are provided in addition to those needed to perform 
hazardous tasks. 

c. Fixtures 

One sink should be provided inside each fume hood. A cup sink is usually adequate. 

All switches, electrical outlets, and utility and baffle adjustment handles should be located 
outside the hood. Light fixtures should be explosion-proof. 

d. Exhaust 

Twenty-four hour continuous exhaust capability should be provided. Exhaust fans should 
be explosion-proof. Exhaust velocities should be checked when fume hoods are installed. 
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3.9.4.4.1

3.9.4.4.2

Hopds

Genrr,al

Fume hoods to promote safety and canopy hoods over heat-releasing equipmeut shall be
provided.

Fume Hoods

a- Ilcation

Fume hoods should be located where air disturbance at tre face of the hood is minfuoal.
Air disturbance roay be created by persous walkbg past the hood; by heating, vmtilating
or air-conditioning qlsterns; by drafts from opening or closing a door, etc. 
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Safety factors should be iousidered in locating a hood. If a hood is situated ne:r a
doonvay, a secondary means or egress must be provided. Bench surfaces should be
available De*t to the hood so that chemicals need not be ca:ried long distances.

b. Desip ad Material

The selection, desigu, and:aaterials of consEncrion of firme hoods and 6eir appropriate
safety alarms Eust be 'nade by coosideringtrre variety of analytical work to be p,erformed.
The draracteristics of the fitmes, dremicals, gzrses, or virpours that will or ruay ie released
by ttre activities therein should be considered. spicia design and consruction is
necessaryifperchloric-acid use isanticipated. Consideration should be givento providiug
more tban one firme hood to rninirnize potential hazardous conditions tbroughout the
laboratory.

Fume hoods are not appropriate for operation of heat-releasing eguipment tiat does not
contibute to hazards, unless they are provided in addition tJ Oisi needed to perform
hazardous tasks.

c- Firrres

ose sink should be provided inside eadr fi:me hood. A crrp sink is usually adequate.

All switches, elecrical oudets, and utility and baf0e adr:stment handles should be located
ouBide the hood. Light fi.xnrres should !s o-plosion-proof.

d- Enhaust

Twenty-foru hour continuous exhaust capability should be provided. Exbaust fans should
be explosion-proof. Exhaust velocities should be checked *h.u firm" hoods are installed.
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3.9.4.4.3 	Canopy Hoods 

Canopy hoods should be installed over the bench-top areas where hot plate, steam bath, 
or other heating equipment or heat-releasing instruments are used. The canopy should 
be constructed of heat and corrosion resistant material. 

3.9.4.5 	Sinks, Ventilation, and Lighting 

3.9.4.5.1. 	Sinks 

The laboratory should have a minimum of two sinks (not including cup sinks). At least 
one of them should be a double-well sink with drainboards. Additional sinks should be 
provided in separate work areas as needed, and identified for the use intended. 

Sinks should be made of epoxy resin or plastic materials highly resistant to acids, alkalies, 
solvents, and salts, and should be abrasion and heat resistant, non-absorbent, and light 
in weight. Traps should be made of glass, plastic, or lead and easily accessible for 
cleaning. Waste openings should be located toward the back so that a standing overflow 
will not interfere. 

All water fixtures on which hoses may be used should be provided with reduced zone 
pressure backflow preventers to prevent contamination of water lines. 

3.9.4.5.2 	Ventilation 

Laboratories should be separately air conditioned, with external air supplied for one 
hundred percent make-up volume. In addition, separate exhaust ventilation should be 
provided. Ventilation outlet locations should be remote from ventilation inlets. 
Consideration should be given to providing dehumidifiers. 

3.9.4.5.3 	Lighting 

Good lighting, free from shadows, must be provided for reading dials, meniscuses, etc., 
throughout the laboratory. 

3.9.4.6 	Balance and Table 

An analytical balance of the automatic, digital readout, single pan, 0.1, mg sensitivity type 
shall be provided. A heavy special-design balance table which will minimize vibration of 
the balance is needed. It shall be located as far as practical from windows, doors, or other 
sources of drafts or air movements, so as to minimize undesirable impacts from these 
sources upon the balance. 

Equipment; Supplies, and Reagents 

The laboratory shall be provided with all of the equipment, supplies, and reagents that are 
needed to carry out all of the facility's analytical testing requirements. Composite 
samplers may be required to satisfy permit sampling requirements. Permit to operate, 
process control, and industrial waste monitoring requirements should be considered when 
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s.9.4.5.1.

3.9.4.5.2

3.9.4.5.3

3.9.4.6

Canopy Hoods

Canopyhoods should be installed overthe bench-top aleas where hotplate, steam bath,
or otl:er heating equipment or heat-releasing instr.rments are used. The canopy should
be constrrcted of heat and corrosion resistant material.

Sin1rs, Vffiorioa olld. Liglting

Srnks

The laboratory should have a Einirnum of two sinks (not induding cup sinks). At least
one of Sem should be a double-wdl sink with drainboards. Additional sinks should be
provided in separate work areas as needed, and identified for the use imended.

Sinla should be made of epory resin or plastic materials highly resistant to acids, alkalies,
solvents, and salts, and should be abrasion and heat resistang non-absorbent, and light
in weight. Traps should be made of glass, plastic, or lead and easily accessible for
cleaning. Waste openings should be located toward the back so that a standing overflow
will not interfere.

All water fixtures on which hoses may be used should be provided with reduced zone
pressure bacldow preventers to prevent contamination of water lines.

Vmtilation

Laboratories should be separately air conditioned, with external air supplied for one
hundred percent make-up volume. In addition, separate exhaust ventilation should be
provided. Vmtilation outlet locations should be reurote from ventilation inles.
Consideration should be givm to providing dehumidifiers.

Lighting

Good lighting, free from shadows, must be provided for reading dials, meniscuses, etc.,
t}roughout the laboratory.

fulone, od.Table

An analytical balance of the automatic, digital readout, single pm, 0.1 mg sasitivityqpe
shall be provided. A heavy special-design balance table which will minimize vibration of
the balance is needed. It shall be located as far as practical from windows, doors, or other
sources of drafis or air movements, so as to minimize urdesirable impacts from these
sources upon the balance.

EEipmanq &tpplis, ulrl Reagant

The laboratory shall be provided with all of the equipmeng supplies, and reagens that are
needed to carqf out all of the facilit/s analytical testing requirenents. Composite
samplers may be required to satisff permit sampling requirement. Permit to ope&[e,
process coutrol, and indusuial waste monitoringrequirements should be consideredwhen

3.9.4.7
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specifying equipment needs. Reference such as Standard Methods for the Examination of 
Water and Wastewater and the U.S.E.P.A. Analytical Procedures Manual should be 
consulted prior to specifying equipment items. 

3.9.4.8 	Utilities and Services 

3.9.4.8.1 	Power Supply 

Consideration should be given to providing line voltage regulation for power supplied to 
laboratories using delicate instruments. 

3.9.4.8.2 	Laboratory Water 

Reagent water of a purity suitable for analytical requirements shall be supplied to the 
laboratory. In general, reagent water prepared using an all glass distillation system is 
adequate. However, some analyses require deionization of the distilled water. 
Consideration should be given to softening water to the still. 

• 3.9.4.8.3 	Gas and Vacuum 

Natural or LP gas should be supplied to the laboratory. Digester gas should not be used. 

An adequately-sized line source of vacuum should be provided with outlets available 
throughout the laboratory. 

3.9.4.9 	Safety 

3.9.4.9.1 	Equipment 

Laboratories shall be provide the following: first aid equipment; protective clothing and 
equipment such as goggles, safety glasses, full face shields, gloves, etc.; fire extinguishers; 
chemical spill kits; posting of "No Smoking° signs in hazardous area; and appropriately 
placed warning signs for slippery areas, non-potable water fixtures, hazardous chemical 
storage areas, flammable fuel storage areas, etc. 

3.9.4.9.2 	Eyewash Fountains and Safety Showers 

Eyewash fountains and safety showers utilizing potable water shall be provided in the 
laboratory. These facilities are to be as close as practical and shall be no more than 7.0 
m from points of hazardous chemical exposure. 

The eyewash fountains shall be supplied with water of moderate temperature 10' to 30' 
C, suitable to provide 15 minutes to 30 minutes of continuous irrigation of the eyes. The 
emergency showers shall be capable of discharging 2 to 4 Lis of water at moderate 
temperature and at pressures of 140 to 350 kPa. 
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3.9.4.8

3.9.4.8.1

3.9.4.8.2

'3.9.4.8.3

3.9.4.9

3.9.4.9.1

3.9.4.9.2

specifying equipment needs. Reference such as Standard Methods for the Examination of
Water and Wastewater and the U.S.E.P.A Analytical Procedures Manual should be
consulted prior to speciffing equipment items.

IIaTitis andSanirc

Powq Supply

Consideration should be given to providing line voltage regulation for power supplied to
laboratories using delicate insEuments.

Laboratory Wats

Rgagent water of a pr:rity suitable for analytical requiremmts shall be supplied to the
laboratory. In general, rTgent water prepared using an all glass distillati-on q'stem is
adequate. However, sohe analyses require deionization of the distilled water.
Consideration should be given to softening water ro the still.

Gas and Vaanum

Natural or IJ gas should be supplied to the laboratory. Digester gas should not be used.

An adequately-sized line source of vacuum should be provided wittr outlets available
throughout the laboratory.

Safrry

Equipmmt

Laboratories shall be provide the following: first aid equipmenq protecrive clotbing and
equiPment such as goggles, safety glasses, full face shields, gloves, etc.; fire extinguis-hen;
cheni,caf spill kits; postiag of "Nfo Smokiug' signs in hazardous area; aud appr-opriately
placed wa:oing signs for slippery areas, non-potable water fi.rhrres, hazardous chemical
storage areas, flrtnrpable fuel storage areas, etc.

Ey*tash Fountains anil. Safeg Showers

Eyewash forrntains and safety showm utilizing potable water shall be provided in the
laboratory. These facilities are to be as close as practical and shall be nJ more than 7.0
m from points of hazardous chemical expo$rre.

The eyewash fourtains shall be zupplied with water of moderate tempegture 10. to 30.
C, suitable to provide 15 minutes to 30 miautes of continuous irrigation of the eyes. The
Finergency showers shall be capable of discharging 2 to 4 Vs of water at moderate
temperature and at pressures of 140 to 350 l<Pa.
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Chapter 4 PRELIMINARY TREATMENT 

4.1 	SCREENING DEVICES 

4.1.1 	Bar Racks and Screens 

4.1.1.1 	Where Required 

Coarse bar racks or screens shall be provided as the first treatment stage for the protection 
of plant equipment against reduced operating efficiency, blockage, or physical damage. 

4.1.1.2 	Selection Considerations 

When considering which types of screening devices should be used, the following factors 
should be considered: 

• effect on downstream treatment and sludge disposal operations; 

• possible damage to comminutor or barminutor devices caused by stones or coarse 
grit particles; 

• head losses of the various alternative screening devices; 

• maintenance requirements; 

• screenings disposal requirements, and quantities of screenings; and 

• requirements for a standby unit. 

4.1.1.3 	Location 

4.1.1.3.1 	Outdoors 

Screening devices installed outside shall be protected from freezing. 

4.1.1.3.2 	Indoors 

Screening devices installed in a building where other equipment or offices are located 
should be separated from the rest of the building, provided with separate outside 
entrances and provided with adequate means of ventilation. 

4.1.1.3.3 	Access 

Screens located in pits more than 1.2 m deep shall be provided with stairway access. 
Access ladders are acceptable for pits less than 1.2 m deep, in lieu of stairways. 

4.1.1.3.4 	Ventilation 

Fresh air shall be forced into enclosed screening device areas or into open pits more than 
1.2 m deep. Dampers should not be used on exhaust or fresh air ducts and fine screens 
or other obstructions should be avoided to prevent clogging. Where continuous 
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4.1. SCREENING DE\[TS'S

4.L.1. Ba Radrs and Screens

4.7.7.1 WhqeRcqtrir"n

Coarse bar racks or screens shall be provided as the first treahent stage for the protection
of plant equipment against reduced operating efficiency, blockage, or physical damage.

4-7.72 Seldion &nsidsations

When considering which tlpes of screening devices should be used, rhe followiug factors
shou.ld be considered:

. effect on downstreat" treatn"nt and sludge disposal operations;

. possible d"t',age t6 comminutor orba:minutor devices caused bystones or coarse
grit partides;

. head losses of the various alternative screening devices;

. maintenance requiremerrts;

. screenings disposal requtements, and quantities of screenings; and

. requireDents for a standby rurit

4.7-7-9 Location

4.1.1.3.7 Outdoors

Screening devices installed outside shall be protected from freezing.

4.1.1..3.2 Indoorc

Screening devices installed in a building where other equipmenr or offices are located
should be separated frour the rest of the building, provided with separate ouBide
€ntrances and provided witb adequate rDeans of ventilation.

4.1.1.3.3 Access

Screens located in pits more than 12 m deep shall be provided with stairway acc€ss.
Access ladders are acceptable for pits less than 1.2 m deep, in lieu of sairways.

4.1.1.3.4 Vmtilation

Fresh air shall be forced into enctosed screeuing.device areas or inro open pirs more than
L2 m deep. Dampen should not bq used on exhaust or fresh air ducts and fine screens
or otier obstnrctions should be avoided to prevent clogging, Where continuous
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ventilation is required, at least 12 complete air changes per hour shall be provided. 
Where continuous ventilation would cause excessive heat loss, intermittent ventilation of 
at least 30 complete air changes per hour shall be provided when workmen enter the area. 

Switches for operation of ventilation equipment should be marked and located 
conveniently. All intermittently operated ventilation equipment shall be interconnected 
with the respective pit lighting system. The fan wheel should be fabricated from non-
sparking material. Gas detectors shall be provided in accordance with Design Section 3.8. 

4.1.1.4 	Design and Installation 

4.1.1.4.1 	Bar Spacing 

a) Manually Cleaned Screens 

Clear openings between bars should be from 25 mm to 45 mm. Design and installation 
shall be such that they can be conveniently cleaned. 

b) Mechanical Screens 

Clear openings for mechanically cleaned screens may be as small as 15 mm. 

Mechanical screens are recommended where the installation is not regularly supervised 
or where an increase in head results in plant bypass. 

4.1.1.4.2 	Velocities 

At the design average rate of flow, the screen chamber should be designed to provide a 
velocity through the screen of approximately 0.3 meters per second to prevent settling, 
and a maximum velocity during wet weather periods no greater than 0.75 meters per - 
second to prevent forcing material through the openings. The velocity shall be calculated 
from a vertical projection of the screen openings on the cross-sectional area between the 
invert of the channel and the flow line. 

4.1.1.4.3 	Invert 

The screen channel invert should be 75 to 150 mm below the invert of the incoming 
sewers. To prevent jetting action, the length and/or construction of the screen channel 
shall be adequate to re-establish hydraulic flow pattern following the drop in elevation. 

4.1.1.4.4 	Slope 

Manually cleaned screens, except those for emergency use, should be placed on a slope 
of 30 to 45 degrees with the horizontal. 

4.1.1.4.5 	Channels 

The channel preceding and following the screen shall be shaped to eliminate stranding 
and settling of solids and should be designed to provide equal and uniform distribution 
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4.7.7.4

4.1.1.4.1

4.1.1.4.2

4.1.7.4.3

4.1.1.4.4

ventilation is required, at least 12 complete air changes per how shall be provided.
Where continuous vmtilation would cause excessive heat loss, intermittentventilation of
at least 30 complete air changes per hour shall be provided when workrnen enter the area.

Switches for operation of ventilation equipment should be marked and located
conveniently. All intermittmtly operated ventilation equipment shall be interconnected
with the respective pit lighting s"stem. Ttre fan wheel should be fabricated from non-
sparking material. Gas detectors shall be provided in accordance with Design Secrion 3.8.

Desfgn and.hstsllation

Bar Spacing

a) Mauually Oemed Streens

Clear openings between bars should be from 25 mm to 45 mm. Design and installation
shall be such ttrat they cair be convenimtly cleaned.

b) Me.hanical Screens

Clear opening5s for mechanicdly cleaned screens may be as small as 15 msr.

Mechanical screens are recornmended where ttre installation is not regularly supenrised
or where an increase in head results in plant blpass.

Velocitis

At the design average rate of flow, the screen chamber should be designed to provide a
velocity through the screen of approximately 0.3 meters per second to prevent setrling,
and a maximum velocity dr:ring wet weather periods no greater than 0.75 meters per
second to Prevent forcing material tluough the openings. The velocity shall be calctrlated
from a vertical projection of the screen openings on the soss-sectional area between the
invert of ttre channel and the flow line.

Invqt

The screen channel invert should be 75 to 150 mrn below the invert of the incoming
sewers. To prevent jerting action, the length and/ot construction of the screen channel
shall be adequate to re-establish hydraulic flow pattern following the drop in elerration.

Slope

Manually deaned screens, except those for emergency use, should be placed on a slope
of 30 to 45 degrees with the horizontal.

Channels

The drannel preceding and following fie screen shall be shaped to eliminate stranding
and settliag of solids and should be designed to provide equal and uniform distribution

4.1.1.4.s
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of flow to the screens. Dual channels shall be provided and equipped with the necessary 
gates to isolate flow from any screening unit. Provisions shall also be made to facilitate 
dewatering each unit. 

4.1.1.4.6 	Flow Measurement 

Flow measurement devices should be provided at each screen channel. They should be 
selected based on reliability and accuracy. The effect of changes in backwater elevations, 
due to intermittent cleaning of screens, should be considered in locating of flow 
measurement equipment. 

4.1.1.5 	SalFAY 

4.1.1.5.1 	Railings and Gratings 

Manually cleaned screen channels shall be protected by guard railings and deck gratings, 
with adequate provisions for removal or opening to facilitate raking. 

Mechanically cleaned screen channels shall be protected by guard railings and deck 
gratings. Consideration should also be given to temporary access arrangements to 
facilitate maintenance and repair. 

4.1.1.5.2 	Mechanical Devices 

Mechanical screening equipment shall have adequate removal enclosures to protect 
personnel against accidental contact with moving parts and to prevent dripping in multi-
level installations. 

A positive means of locking out each mechanical device and temporary access for use 
during maintenance shall be provided. 

4.1.1.5.3 	Drainage 

Floor design and drainage shall be provided to prevent slippery areas. 

4.1.1.5.4 	Lighting 

Suitable lighting shall be provided in all work and access areas. Refer to Design Section 
4.1.1.6.2. 

4.1.1.6 	Control Systems 

4.1.1.6.1 	Timing Devices 

All mechanical units which are operated by timing devices should be provided with 
auxiliary controls which will set the cleaning mechanism in operation at preset high water 
elevation. If the cleaning mechanism fails to lower the high water, a warning should be 
signalled. 

Page }[-3
of flow to the screens. Dual channels shall be provided and equipped with the necessary
gates to isolate flow from any screening unit. Provisions shali also be made to facilitate
dewatering each rurir.

4,1.1.4.6 FIow Meostrsrnenc

Flow measr:rensrt devices should be provided at each screen charurel. They should be
selected based on rdiability and accuracy. The effect of cbanges in baclcr rad elerrations,
due to intermittent deaning of screens, should be considered in locating of flow
measurement equipment

47.7-s 5cfe4r

4.1.1..5.1 Raf&ngp and Gratings

Manually deaned screen channels shall be protected by guard railingB and deck gratings,
with adequate provisious for renoval or opming to facilitate rakrinj.

Mechanically deaned screen channsls sh"ll be protected by guard railings and deck
. grathgs. Consideration should also be givm to tenporary access arrangemen6 ro' 

facilitate maintenance and repair.

4.1.1.5.2 MedunicalDwir;r*

Medtanical screening equipment shall have adequate removal enclosures ro protect
personnel against accidenul contactwith moving par:ts and to prevent dripping in multi-
level installations.

A positive means of lockiug out each medranical device and temporary access for use
during mainteoance shall be provided

4.1.1.5.3 Drainage

Floor design and drainage shall be provided to prevenr shppery areas.

4.1.1.5.4 Lighting

suitable_tighting shall be provided in all work and.access areas. Refer to Design section
4.t.7.62.

4.7-7.6 C.otfialSysars

4.1.1.6.1 Tunrng Daices

All mechanical units 1vhi.lt are operated by tining devices should be provided with
auxiliary controls which wi[ sgt th: deaning mechani$n in operation at preset hith water
derration. If the deaning uechanism fails to lower the high water, a warning siould be
signalled.
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4.1.1.6.2 	Electrical Systems and Components 

Electrical systems and components (i.e. motors, lights, cables, conduits, switchboxes, 
control circuits, etc.) in enclosed or partially enclosed spaces where flammable mixtures 
occasionally may be present (including all space above raw or partially treated 
wastewater) shall comply with the Canadian Electrical Code, Part 1 and the regulations 
under the Nova Scotia Power Standards. All electrical components in the headworks room 
must be explosion proof. 

4.1.1.6.3 	Manual Override 

Automatic controls shall be supplemented by a manual override. 

4.1.1.7 	Screenings Removal and Disposal 

A convenient and adequate means for removing screenings shall be provided. Hoisting 
or lifting equipment may be necessary depending on the depth of pit and amount of 
screenings or equipment to be lifted. 

Facilities must be provided for handling, storage, and disposal of screenings in a manner 
acceptable to the regulatory agency. Separate grinding of screenings and return to the 
sewage flow is unacceptable. 

Manually cleaned screening facilities shall include an accessible platform from which the 
operator may rake screenings easily and safely. Suitable drainage facilities shall be 
provided for both the platform and storage area. 

4.1.1.8 	AzzaTiary Screens 

Where mechanically operated screening or comminuting devices are used, auxiliary 
manually cleaned screens shall be provided. Where two or more mechanically cleaned 
screens are used, the design shall provide for taking any unit out of service without 
sacrificing the capability to handle the peak design flow. 

4.1.2 	Fine Screens 

4.121 	General 

Fine screens may be used in lieu of primary sedimentation providing that subsequent 
treatment units are designed on the basis of anticipated screen performance. Fine screens 
should not be considered equivalent to primary sedimentation. Where fine screens are 
used, additional provision for the removal of floatable oils and greases shall be considered. 
Selection of screen capacity should consider flow restriction due to retained solids, gummy 
material, frequency of cleaning and extent of cleaning. 
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4.1.1.6.2

4.1.1.6.3

4.7-7.7

47.7.8

4.72

472.7

Electrical Systants and Components

Electrical s)rstems and components (i.e. motors, lights, cables, conduits, switchboxes,
conrol circuits, etc.) in enclosed or panially enclosed spaces where flamurable mixnres
occasionally may be present (including all space above raw or partially treated
wastewater) shall comply with the Canadian Electrical Code, Part 1 and the regulations
r:nderthe Nova Scotia Power Standards. All electrical comDonents in the headwortis room
must be explosion proof.

Manual Overide

Automatic controls shall be supplemented by a manual override.

Sc.enftrys Rannwal and Disposal

A convenient and adequate means for removing screening;s shall be provided. Hoisting
or lifting equipment may be necessary depending on the depth of pit and a:nor.mt of
screenings or equipment to be lifted.

Facilities must b€ provided for handling storage, and disposal of screenings in a manner
accePta6le to the regulatory agency. Separate grinding of screenings and renrrn to ttre
sewage flow is unacceptable.

Manually deaned screening facilities shall iadude an accessible plat'orrr from which the
oPerator may rake screenings easily and safely. Suitable drainage facilities shall be
provided for both the pladorur and storage area.

Armliny tueau

Where mechanically operated screening or comminuting devices are used, auxiliary
manually cleaned scteens shail be provided. Where two or more mechanically deaned
screens are used, the design shall provide for taking any unit out of sewice without
sacrificing the. capability to handle the peak design flow.

Fine Screeos

Gstqal

Fine sseens may be used in lieu of primary sgdi"nen6tien providing trat subsequent
treament units are designed on the basis of anticipated screen performance. Fine screens
should not be cousidered equiralent to primary sedimentation. Where fine screens are
used, additional provision forthe removal of floatable oils and greases shall be considered.
Selection of screen capacityshould considerflowrestriction due to retained solids, gtlrltny
material, frequency of cleardng and extent of deaning.
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4.122 	Design. 

Tests should be conducted to determine BOD5  and suspended solids removal efficiencies 
at the design maximum day flow and design maximum day BOD5  loadings. Pilot testing 
for an extended time is preferred. 

A minimum of two fine screens shall be provided, each unit being capable of independent 
operation. Capacity shall be provided to treat design peak instantaneous flow with one 
unit out of service. 

Fine screens shall be preceded by a mechanically cleaned bar screen or other protective 
device. Comminuting devices shall not be used ahead of fine screens. Fine screens shall 
be protected from freezing and located to facilitate maintenance. 

4.1.2.3. 	Elediict.  21 Fixtures and Control 

Electrical fixtures and controls in screening areas where hazardous gases may accumulate 
shall comply with the Canadian Electrical Code and the regulations under the Nova Scotia 
Power Standards. 

4.1.2.4 	Servicing 

Hosing equipment (with hot and cold water) shall be provided to facilitate cleaning. 
Provision shall be made for isolating or removing units from their location for servicing. 

4.2 	COMMINUTORS 

4.2.1 	General 

Provisions for location shall be in accordance with those for screening devices, Design 
Section 4.1.1.3. 

4.22 	When Required 

Comminutors shall be used in plants that do not have primary sedimentation or fine 
screens and should be provided in cases where mechanically cleaned bar screens will not 
be used. • 

4.2.3 	Design Considerations 

4.2.3.1 	Location 

Comminutors should be located downstream of any grit removal equipment and be 
protected by a coarse screening device. Consideration for a different sequence may be 
given to suit individual cases. 
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4722 .Hgn

TesB should be conducted to_determine BoDo and suspended solids removal "ffcienciesat the design 1qa*irnrrrq day_flow^ and design rr.xrnud aay roou lo"aiogr. nilot testingfor an exended rime is preferred.

d rnininrrrl of nvo 6ne screens shall be provided each r.rnit being capable of independentoperation. capacity shall be provided to treat design peak insdl Jrruo,r, flow wi,1r one
. unit out of service.

Fine screens shall be preceded by-a mechanically cleaned bar screen or other protectivedevice' comminuting devices shall not be used ahead of fine screer$. Fine screens shall
be protected from freezing and located to facilitate mainteoance.

4-723. Hminlfrnrs ud.Contol

Elestical fixnEes and coni'ols T:cregnTg areas where hazardous gases may accumulate
shall complywith the canadian Electical iode and the regulations i-ae, tu. Nova scotiapower Standards.

472.4 Sa-yidng

Hosing equipment (with hot and cold water) shall be provided to facilitate deaning.Provision shill be made for isolating or removhg units frou their location fo6o,ri.ioi.

42 COMMINUTORS

421 C'€n€ral

Provisions for location shall be in accordaace with ttrose for screeuing devices, Design
Section 4.1.1.3.

422 Wheu kqrdred

comminutors shall be used in plants drat do not have primary sedimentatjon or finescre'qs.and should be provided in cases where mechanicily a"-J uo screens will notbe used.

42.3 Desip Gousiderations

423.7 Loration

comminutors should be located downstrerm of any grit removal equipment and be
Protected by a coa$e screming device. considerationlor a different sequence may begirdn to suit iodividual cases.
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4.2.3.2 	Size 

Comminutor capacity shall be adequate to handle the design peak hourly flow. 

4.2.3.3 	Installation 

A screened bypass channel shall be provided. The use of the bypass channel should be 
automatic at depths of flows exceeding the design capacity of the comminutor. 

Each comminutor that is not preceded by grit removal equipment should be protected by 
a 150 mm deep gravel trap. 

Gates shall be provided in accordance with Design Section 4.1.1.4.5. 

4.2.3.4 	Servicing 

Provision shall be made to facilitate servicing units in place and removing units from their 
location for servicing. 

4.2.3S 	Electrical Controls and Motors 

Electrical equipment in comminutor chambers where hazardous gases may accumulate 
shall comply with the Canadian Electrical Code and the regulations under the Nova Scotia 
Power Standards. 

Motors in areas not governed by this requirement may need protection against accidental 
submergence. 

4.3 	GRIT REMOVAL FACILITIES 

4.3.1 	When Required 

Grit removal is required in advance of treatment units to prevent the undue wear of 
machinery and the unwanted accumulation of solids in channels, settling tanks and 
digesters. 

Grit removal facilities should be provided for all sewage treatment plants and are required 
for plants receiving sewage from combined sewers or from sewer systems receiving 
substantial amounts of grit. If a plant, serving a separate sewer system, is designed 
without grit facilities, the design shall include provisions for future installation. 
Consideration shall be given to possible damaging effects on pumps, comminutors and 
other preceding equipment and the need for additional storage capacity in treatment units 
where grit is likely to accumulate. 

4.3.2 	Location 

Grit removal facilities should be located ahead of pumps and comminuting devices. 
Coarse bar racks should be placed ahead of grit removal facilities. 
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423.3

42.3.4

423.5

Siza

Comminutor capacity shall be adequate to handle the design peak hourly flow.

Inlnllation

A screened blpass channel shall be provided. The use of the blpass cbannel should be
automatic at depths of flows exceeding the design capacity of the comminutor.

Each comurinutor that is not preceded by grit removal equipment should be prorected by
a 150 mn deep gravel uap.

Gates shall be provided in accordance with Design Section 4.1.1.4.5.

Swidng

Provision shall be made to facilitate sewicing rurits in place and removing r.rnia from their
location for sewicing.

Elerla;irl,l C.onarols ogtd. Mofu/'|s

Electrical eqrripmmt in cornminutor chambers where hazardous gases may accumulate
shall comply with the Canadian Electrical Code and the regulations rurder the Nova Scotia
Power Standards.

Motors in areas not governed by this requirement may need protection against accidmtal
submergmce.

43

43.7

GRIT REMOVAL FACXI^ITIES

When Requbed

Grit remonal is required in advance of treatment r.tnits to prevent the undue wear of
machinery and the r:nwanted accumulation of solids in channels, settling tanks and
digesters.

Grit rerooml facilities should be provided for all sewage treaurent plants and are required
for planr receiving sewage from combined sewers or from sewer s)rstens receiving
zubstantial amounts of grit. If a plant, sen'ing a separate sewer system, is designed
without grit facilities, the design shall indude provisions for future installation.
Consideration shall be given to possible damaging effects on puups, comminutors and
other preceding equipment and the need for additional storage capaciry in reaErent units
where grit is likely to accumulate.

Location

Grit removal facilities should be located atread of pumps and comminuting devices.
Coarse bar racl<s should be placed ahead of grit reuoval facilities.

432
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4.3.3 	Accessibility 

Consideration should be given in the design of grit chambers to provide safe access to the 
chamber and, where mechanical equipment is involved, to all functioning parts. 

4.3.4 	Ventilation 

Where installed indoor, uncontaminated air shall be introduced continuously at a rate of 
12 air changes per hour, or intermittently at a rate of 30 air changes per hour. Odor 
control facilities may also be warranted. 

4.3.5 	Electrical 

Electrical equipment in grit removal areas where hazardous gases may accumulate shall 
comply with the Canadian Electrical Code and the regulations under the Nova Scotia 
Power Standards. 

4.3.6 	Outside Facilities 

Grit removal facilities located outside shall be protected from freezing. 

4.3.7 	Design Factors 

4.3.Z1 	Inlet 

Inlet turbulence shall be rnirtirnind 

4.3.7.2 	Type and Number of Units 

Grit removal facilities (channel type) should have at least two hand-cleaned units, or a 
mechanically cleaned unit with bypass. A single manually cleaned or mechanically 
cleaned grit chamber with bypass is acceptable for small sewage treatment plants serving 
separate sanitary sewer systems. Minimum facilities for larger plants serving separate 
sanitary sewers should be at least one mechanically cleaned unit with a bypass. Facilities 
other than channel-types are desirable if provided with adequate and flexible controls for 
agitation and/or air supply devices and with grit collection and removal equipment. 

4.3.7.3 	Grit Channels 

4.3.7.3.1 	Velocity 

Channel-type chambers shall be designed to provide controlled velocities as close as 
possible to 0.30 meters per second for normal variation in flow. 

4.3.7.3.2 	Control Sections 

Flow control sections shall be of the proportional or Sutro Weir type. 
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43.6

4.3.3

4.3.4

43.5

43.7

43.71

43.72

43.73

4.3.7.3.1

4.3.7.3.2

Accessibility

consideration should be given in the design ofgrit chr'",bers to provide safe access to thedramber and, where mechanical equipment isLvohed to 
"u 

d-.tioning parts.

Ventllation

where installed indoor, rmcontaminated air shall be introduced continuously at a rate of12 air changes per hou, or interminendy at a rate of 30 air chalges p"rio*-.- oao,conrol facilities may also be warranted.

Electical

Elecuical equipment in gnt renoval areas where hazardous gases may accumllate shallcouply with the Canadian Electical Code and the regulatiins rmder the Nova ScotiaPower Standards.

Outside Facilities

Grit remornl facilities located ouBide shall be protected from freezing.

Design Factors

Irld.st

Inlet tr:rbulence shall [s "nirrimizsd.

7W @illihnibrr of llnin

Grit removal facilities (channel grpe) should have at least two hand-cleaned units, or amedtanically cleaned 
'-it with blpass. A. single --"aty cteanea or uechanically

deaned grit chamberwithblpass is icceptable r"i"*ar r"*"L" o.amcrtplants sewingsep:mte saaitary sewer rystens. irtininum f:$t* for larier pl-t" 
".rlriog 

,"p"=r"sanitarysewers should be at least one mech'lically cleaneJGia*i*r a blpass. Facilitiesot*P"tt drannel-tpes are_desirable if providea witrr 
"J"q""t" 

and flexible controls foragitation anvor air nrpply devices and with grit collection'*J i"-*r equipment.

Grit Chomrrrcs

Velocity

chanoel-type chambers shall be designed to provide conuolled velocities as close aspossible to 0-30 meters per second for normal rnriadon in now.

Conrol Secabns

Flow control sestions shalr be of ttre proportional or sutro weir type.

:-i.:li
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4.3.7.3.3 	Channel Dimensions 

The minimum channel width shall be 380 mm. The minimum channel length shall be 
that required to settle a 0.2 mm particle with a specific gravity of 2.65, plus a fifty (50) 
per cent allowance for inlet and outlet turbulence. 

4.3.7.3.4 	Grit Storage 

With permanently positioned weirs, the weir crest should be kept 150 to 300 mm above 
the grit channel invert to provide for storage of settled grit (weir plates that are capable 
of vertical adjustment are preferred since they can be moved to prevent the sedimentation 
of organic solids following grit cleaning). Grit storage is also a function of the frequency 
of grit removal. 

4.3.7.4 	Detritus Tanks 

Detritus tanks should be designed with sufficient surface area to remove a 0.2 mm, or 
smaller, particle with a specific gravity of 2.65 at the expected peak flow rate. Detritus 
tanks, since they are mechanically-cleaned and do not need dewatering for cleaning, do 
not require multiple units, unless economically justifiable. 

Separation of the organics from the grit before, during, or after the removal of the settled 
contents of the tank can be accomplished in one of the following ways: 

• the removed detritus can be washed in a grit washer with the organic laden wash 
water being returned to the head of the detritus tank; 

• a classifying-type conveyor can be used to remove the grit and return the organics 
to the detritus tank; 

• the removed detritus can be passed through a centrifugal-type separator. 

4.3.7.5 	Aerated Grit Tanks 

Aerated grit tanks for the removal of 0.2 mm, or larger, particles with specific gravity of 
2.65, should be designed in accordance with the following parameters: 

4.3.7.5.1 	Detention Time 

Detention time shall be 2 to 5 minutes at the peak sewage flow rate. 

4.3.7.5.2 	Air Supply 

Air supply rates should be in the range of 4.5 to 12.4 Ws per linear meter of tank. The 
higher rates should be used with tanks of large cross-section (i.e. greater than 3.6 in 
deep). Air supply should be via air diffusers (wide band diffusion header) positioned 
lengthwise along one wall of the tank, 600 to 900 mm above the tank bottom. Air supply 
should be variable. 
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4.3.7.3.3

4.3.7.3.4

4s.7.4

43-7.5

4.3.7.s.7

4.3.7.5.2

Channel Dimensions

The minimum cbarurel width shall be 380 mm. The minimun charurel length shall be
tlrat required to settle a 0.2 rnm partide with a specific gravity of 2.65, plus a fifty (50)
per cent allowance for inlet and outlet tr:rbulence.

Grit Storage

Wittr permanendy positioned weirs, the weir crest should be kept 150 to 300 m:n above
the grit channel invert to prwide for storage of setded gnt (weir plates that are capable
of vertical adjustment are preferred since they can be moved to prevent the sedimentation
of organic solids following grit deaaing). Grit slorage is also a function of the frequenry
of grit remornl.

DainsT@tk

Detrirus tanlcs should be designed with sufficient sr:rface area to remove a 0.2 mm, or
smaller, partide witJ: a specific gravity of 2.65 at the orpeaed peak flow rate. Derinrs
talks, since they are mechanically-deaned and do not need dewatering for de"nin& do
not require multiple uits, rmless ecoaomically justifiable.

Separation of the organics from the gnt before, during, or afterthe removal of the setded
contents of the rank can be accomplished in one of the following wa)'s:

r ttre removed detrinrs can be washed in a grit washer with the organic laden wash
water being renrroed to the head of the detrinrs tank;

. a dassifying-t1'pe conveyor can be used to remove the grit and renrrn the organics
to the detrinrs rank;

r the removed derinrs can be passed through a centifugal-t1pe separator.

Asatcd GritTotlk

Aerated grit tarks for the remonal of 02 nn, or largeq partides with specific gravity of
2.65, shor:ld be designed in accordance with the following pammeters:

DaertionTime

Detmtion time shall be 2 to 5 minutes at the peak seu'age flow rate.

Air Supply

Air supply rates should be in the range of 4.5 to 12.4I./s per linear meter of ank. The
higher rates should be used with ranks of large cross-section (i.e. greater than 3.6 m
deep). Air supply shouid be via air diffirsers (wide band diffusion header) positioned
leogthwise along one wall of the tank, 500 to 900 mm above the taak bottom. Air supply
should be rnriable.



Page D4 - 9 

4.3.Z5.3 	Inlet Conditions 

Inlet flow should be parallel to induced roll in tank. There shall be a smooth transition 
from inlet to circulation flow. 

4.3.7.5.4 	Baffling 

A minimum of one transverse baffle near the outlet weir shall be provided. Additional 
transverse baffles in long tanks and longitudinal baffles in wide tanks should be 
considered. 

4.3.7.5.5 	Outlet Conditions 

The outlet weir shall be oriented parallel to the direction of induced roll (i.e. at a right 
angle to the inlet). 

4.3.7.5.6 	Tank Dimensions 

The lower limit of the above aeration rates are generally suitable for tanks up to 3.7 m 
deep and 4.3 m wide. Wider or deeper tanks require aeration rates in the upper end of 
the above range. Long, narrow aerated grit tanks are generally more efficient than short 
tanks and produce a cleaner grit. A length to width ratio of 2:5 to 5:1 is desirable. Depth 
to width ratios of 1:1.5 to 1:2 are acceptable. 

4.3.7.5.7 	Velocity 

The surface velocity in the direction of roll in tanks should be 0.45 to 0.6 m/s (tank floor 
velocities will be approximately 75 per cent of above). The velocity across the floor of the 
tank shall not be less than 0.3 m/s. 

4.3.7.5.8 	Tank Geometry 

'Dead spaces" in aerated grit tanks are to be avoided. Tank geometry is critical with 
respect to the location of the air diffusion header, sloping tank bottom, grit hopper and 
fitting of the grit collector mechanism into the tank structure. Consultation with 
Equipment Suppliers is advisable. 

4.3.Z5.9 	Multiple Units 

Multiple units are generally not required unless economically justifiable, or where the grit 
removal method requires bypassing of the tank (as with clam shell bucket). 

4.3.Z6 	Mechanical Grit Chambers 

Specific design parameters for mechanical grit chambers will be evaluated on a case-by-
case basis. 
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43.7.5.3

4.s.7.s.4

4.3.7.5.5

4.3.7.s.6

43.7.5.7

4.3.7.s.8

4.s.7.s.9

43.7.6

h let Conditioru

trnlet flow shor:ld be parallel to induced roll in tank There shall be a smooth uansition
from inlet to circulation flow.

Baffling

A minimum of one tranw€rse b'ffle uear the oudet weir shall be prwided. Additional
transverse b:ffles in long tanks and longinrdinal baffles in wide tanla should be
considered.

Outlet Condr'rions

The outlet weir shall be orieuted paraltel to the direstion of induced roll (i.e. at a right
angle to the inlet).

Tank Dimensions

The lower limit of the above aeration rates are suitable for tanla up to 3.7 m
deep and 4.3 m wide. Wider or deeper unks require aeration:ates in fie upper end of
the above range. Loug, narow aerated grit tanls are generallymore efficimt tban shon
ta*s and produce a deaner grit A leu$n to width ratio of 2:5 to 5:1 is desirable. Depth
to wid*r ratios of 1:1.5 to t:2 ue acc€ptable.

Veloaty

The surface velocity in the direction of roll in tanla should be 0.45 to 0.6 m./s (tank floor
velocities will be approximately 75 per cent of above). The velocity acoss the floor of the
tank shall not be less fian 0.3 u,/s.

Tank Gerlmaqr

'Dead spages' in aerated grit tant6 are to be avoided. Tank geometry is critical with
resPect to dte location of the air difrrsion header, sloping tank bottom, grit hopper and
fining of tbe grit collector mechanism into the tank srnchrre. consultation with
Equipment Suppiiers is advisable.

Multiple Unin

Multiple units are generallynot required unless economicallyjustifiable, orwtrere ttre grit
removal me&od requires brressins of tbe tank (as with clam shell bucket).

Ms-lwinl Grit Choldbas

Specific design Paraloeten for mechanicat grit chambers will be enaluated on a case-by-
case basis.

J?
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4.3.7.7 	Grit Washing 

The need for grit washing should be determined by the method of final grit disposal. 

4.3.7.8 	Dewatering 

Provision shall be made for isolating and dewatering each unit. The design shall provide 
for complete draining and cleaning by means of a sloped bottom equipped with a drain 
sump. 

4.3.7.9 	Water 

An adequate supply of water under pressure shall be provided for cleanup. 

4.3.8 	Grit Removal 

Grit facilities located in deep pits should be provided with mechanical equipment for 
pumping or hoisting grit to ground level. Such pits should have a stairway, approved-type 
elevator or manlift, adequate ventilation and adequate lighting. 

4.3.9 	Grit Handling 

Grit removal facilities located in deep pits should be provided with mechanical equipment 
for hoisting or transporting grit to ground level. Impervious, non-slip, working surfaces 
with adequate drainage shall be provided for grit handling areas. Grit transporting 
facilities shall be provided with protection against freezing and loss of material. 

43.10 	Grit Disposal 

Disposal of grit in sanitary landfills or lagoons, as well as grit incineration shall be 
considered acceptable disposal methods. Whatever method of disposal is employed, the 
full spectrum of environmental considerations must be embodied in the final design. 

4.4 	PRE-AERATION AND FLOCCULATION 

4.4.1 	General 

Pre-aeration of raw wastewater, may be used to achieve one or more of the following 
objectives: 

a. Odor control; 
b. Grease separation and increased grit removal; 
c. Prevention of septicity; 
d. Grit separation; 
e. Flocculation of solids; 
f. Maintenance of DO in primary treatment tanks at low flows; 
g. Increased removals of BOD and SS in primary units; and 
h. Minimizes solids deposits on side walls and bottom of wetwells. 
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43.7.7 . GritWoshing

The need for grit washing should be determined by the method of final grit disposal.

43.7-8 Deatatqing

Provision shall be made for isolating aail dewatering each unit The design shall provide
for complete d:zining and cleaning by means of a sloped botton equipped with a drain
suEP.

43.7.9 Wats

An adeguate supply of water rmder pressure shall be provided for deanup.

4.3.8 Grit Removal

Grit facilities located in diep pits should be provided with mechanical equipment for
pumping or hoisting grit to grorurd levd. Such pits should have a stairway, approved-qpe
elerrator or manlift, adequate ventilation and adequate lighting.

4.3.9 GritFlmdling

Grit removal facilities located in deep pits should be provided with mechanical equipment
for hoisting or transporting grit to ground levd. Impewious, non-slip, working surfaces
with adequate drainage shall be provided for gnt handling areas. Grit tansporting
facilities shall be provided with protection against freezing and loss of material.

43.10 GdtDisposal

Disposal of gnt in sanitary landfills or lagoons, as well as grit incineration shail be
considered acceptable disposal methods. Whatever method of disposal is employed, the
fuil specrum of environmental considerations must be embodied in the final design.

4.4 PRE-AERAIIONAI{D ELOCCT'IATION

44.1 G€neml

Pre-aeration of nw wastewater, may be used to achieve one or more of the following
objectives:

a. Odor control;
b. Grease separation and increased grit removal;
c. Preveation of septicitl';
d. Grit separation;
e. Flocculation ofsolids;
f. Maintenance of DO in primary treament tanks at low flows;
g. Increased removals of BOD and SS in primary units; and
h. Minimizes solids deposits on side walls and bottom of wetwells.
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Flocculation of sewage with or without coagulating aids, is worthy of consideration when 
it is desired to reduce the strength of sewage prior to subsequent treatment. Also, 
flocculation may be beneficial in pre-treating sewage containing certain industrial wastes. 

4.4.2 	Arrangement 

The units should be designed so that removal from service will not interfere with normal 
operation of the remainder of the plant. 

4.43 	Pre-aeration 

4.4.3.1 	Air Flow Measurements 

Figure 4.1 represents air flow requirements for different periods of pre-aeration. 

Pre-aeration periods should be 10 to 15 minutes if odor control and prevention of septicity 
are the prime objectives. 
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Floccr:lation of sewage with or without coagulating aids, is worthy of consideration when
it is desired to reduce the strength of sewage prior to subsequent trearment. Also,
flocculation may be beneficial in pre-treating sewage containing certain industrial wastes.

4.42 Auagemeut

The units shottld be designed so that remonal from service will not interfere with normal
opelation of the renainder of Se plant.

4.4.3 Preaeratiou

4.4-3.7 Air FIow Mens.ranas

Figure 4.1 represents air flow requiremenu for different periods of pre-aeration.

Pre-ieration periods should be 10 to 15 minutes if odor conuol and preveution of septicity
are tie prime objectives.
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4.4.4 	Flocculation 

4.4.4.1 	Detention Period 

When air or mechanical agitation is used in conjunction with chemicals to coagulate or 
flocculate the sewage, the detention period should be about 30 minutes at the design flow. 
However, if polymers are used this may be varied. 

4.4.4.2 	Stirring Devices 

4.4.4.2.1 	Paddles 

Paddles should have a peripheral speed of 0.50 to 0.75 meters per second to prevent 
deposition of solids. 

4.4.4.2.2 	Aerators 

Any of the types of equipment used for aerating activated sludge may be utilized. It shall 
be possible to control agitation, to obtain good mixing and maintain self-cleaning 
velocities across the tank floor. 

4.4.4.3 	Details 

Inlet and outlet devices should be designed to insure proper distribution and to prevent 
short-circuiting. Convenient means should be provided for removing grit. 

4.4.4.4 	Quick Mix 

At plants where there are two or more flocculation basins utilizing chemicals, provision 
shall be made for a quick mix of the sewage with the chemical so that the sewage passing 
to the flocculation basins will be of uniform composition. The detention period provided 
in the quick-mix chamber should be very short, one-half to three minutes. 

4.5 	FLOW EQUALIZATION 

4.5.1 	General 

Flow equalization can reduce the dry-weather variations in organic and hydraulic loadings 
at any wastewater treatment plant. It should be provided where large diurnal variations 
are expected. 

452 	Location 

Equalization basins should be located downstream of pre-treatment facilities such as bar 
screens, comminutors and grit chambers. 
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44.4 Flocculation

4.4.4.1 Dasfion Pqid

When air or mechanical agiation is used in conjunction with chesricals to coagulate or
floccr:late the sewage, the detention period shouid be about 30 minutes at the design flow.
However, if pollmers are used this may be mried.

1.1.4 ^ StiITiry Devicr

4.4.42.1 Paddlr*

Paddles should have a peripheral speed of 0.50 to 0.75 meters per second to prevent
. deposition ofsolids.

4.4.42.2 Atators

Arry of the qryes of equipment used for aerating activated sludge may be utilized. It shall
be possible to control agitation, to obtain good 'nixrng and maintain self-dgenirig
velocities across tlre tank floor.

1,t.1.3 Dffiift

Inlet and oudet devices should be designed to insure proper distribution and to prevent
short-circuiting. Gonvenient m€:rns should be provided for removing gnt

44-4.4 Qick Mk

At plaor where there are two or more flscculation basins sflizing ch"micals, provision
shall be made for a quick mix of the sewage with the chemical so that rhe sewage passing
to the flocculation basins will be of uniform composition. The detention period provided
in the quick-mix chamber should be very short, one-half to three minutes.

45 FLC!$IEQUALIZAilION

45.1 Cr€nelul

Flow equalization can reduce the dry-weathervariations in organic and hydraulic loarlings
at any wastewater tream€Dt Plant. lt should be provided where large diurnal rzriations
are expected.

452 Iocation

Equalization basins should be located downstrean of pre-treamerrt facilities such as bar
screens, comminutors and grit cbambers.
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4.5.3 	Type 

Flow equalization can be provided by using separate basins or on-line treatment units, 
such as aeration tanks. Equalization basins may be designed as either in-line or side-line 
units. Unused treatment units, such as sedimentation or aeration tanks, may be utilized 
as equalization basins during the early period of design life. 

45.4 	Size 

Equalization basin capacity should be sufficient to effectively reduce expected flow and 
load variations to the extent deemed to be economically advantageous. With a diurnal 
flow pattern, the volume required to achieve the desired degree of equalization can be 
determined from a cumulative flow plot, or mass diagram, over a representative 24-hour 
period. To obtain the volume required to equalize the 24-hour flow: 

1. Draw a line between the points representing the accumulated volume at the 
beginning and end of the 24-hr period. The slope of this line represents the 
average rate of flow. 

2. Draw parallel lines to the first line through the points on the curve farthest from 
the first line. 

3. Draw a vertical line between the lines drawn in No. 2. The length of this line 
represents the minimum required volume. 

45.5 	Operation 

45.5.1 	Mixing 

Where applicable, aeration or mechanical equipment shall be provided to maintain 
adequate mixing. Corner fillets and hopper bottoms with draw-offs should be provided 
to alleviate the accumulation of sludge and grit. 

455.2 	Aeration 

Where applicable, aeration equipment shall be sufficient to maintain a minimum of 1.0 
mg/1 of dissolved oxygen in the mixed basin contents at all times. Air supply rates should 
be a minimum of 0.15 litres per second per cubic meter storage capacity. The air supply 
should be isolated from other treatment plant aeration requirements to facilitate process 
aeration control, although process air supply equipment may be utilized as a source of 
standby aeration. 

4.5-5.3 	Controls 

Inlets and outlets for all basin compartments shall be suitably equipped with accessible 
external valves, stop plates, weirs or other devices to permit flow control and the removal 
of an individual unit from service. Facilities shall also be provided to measure and 
indicate liquid levels and flow rates. 
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455-7

45s2
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Size
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45.6 	Electrical 

All electrical work in housed equalization basins shall comply with the Canadian Electrical 
Code and the regulations under the Nova Scotia Power Standards. 

	

45.7 	Access 

Suitable access shall be provided to facilitate cleaning and the maintenance of equipment. ' 

• 
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45..6 Electrical

All electrical work in housed equalization basins shall comply with the Canadian Electrical
Code and the regulations under the Nova Scotia Power Standards.

45.7 Access

Suitable access shall be provided to facilitate deaning and the maintenance of equipment '
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Chapter 5 	SETTLING 

5.1 	 GENERAL DESIGN REQUIREMENTS 

The need for and the design of primary sedimentation tanks will be influenced by various 
factors, including the following: 

• the characteristics of the raw wastewater; the type of sludge digestion systems, 
either available or proposed (aerobic digestion should not be used with raw 
primary sludges); 

• the presence, or absence, of secondary treatment following primary treatment; 

• the need for handling of waste activated sludge in the primary settling tank; 

• the need for, or possible economic benefits through, phosphorus removal in the 
primary settling tank(s). 

5.1.1 	Number of Units 

Multiple units capable of independent operation are desirable and shall be provided in all 
plants where design flows exceed 500 cubic meters per day. Plants not having multiple 
units shall include other provisions to assure continuity of treatment 

5.1.2 	Arrangement of Units 

Settling tanks hall  be arranged in accordance with Design Section 3.4.10. 

5.1.3 	Interaction with Other Processes 

a. Pumping directly to any clarifier is prohibited, unless special provision is included 
in the design of pump controls. Attention should be focused so that pumps 
deliver smooth flow transmissions at all times, with a minimal energy gradient. 

b. For activated sludge plants employing high energy aeration, provisions should be 
made for floc to be reformed before settling. 

c. For primary clarifiers, tanks and equipment must be sized to not only 
accommodate raw waste solids but also those solids introduced by thickener 
overflows, anaerobic digester overflow and sometimes waste activated sludge. 

5.1.4 	Flow Distribution and Control 

Effective flow measurement devices and control appurtenances (i,e., valves, gates, splitter 
boxes, etc.) shall be provided to permit proper proportion of flow to each unit. Parallel 
basins should be of the same size, otherwise flow shall be distributed in proportion to 
surface area. 
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5.12

5.1.3
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GEI\ERAL DESIGN REQI'IREMENTS

The need for and the design of primary 5sdiyneuution tanks will be influenced byrnrious
factors, induding the following:

' tlre characteristics of the ntw wastewater; the type of sludge digestion systens,
either arailable or proposed (aerobic digestion should not be-used with raw
primary sludges);

. the preseuce, or absence, of secondary teabent following primary treament;

o ttre need for handling of waste activated sludge in the primary settling tank;

' the need for, or possible economic benefits through, phosphon:s renoval in the
prinary settling ra* (s).

Numb€r of Units .

Multiplernits capablg of indepeudeDt opsation are desirable and shall be provided in all
plants where desip flows exceed 500 arbic metenr per day. Plants not h;ving uultiple
rnits shall indude otber provisions to a$ure continuity of treatment

nurangeuent of Units

setding tanks shall be arranged in accordance with Design section 3.4.10.

Interactiou with Other Prrocesses

a. Pumphg direcdy to any darifier is probibited, unless special provision is included
in $e design of pump controls. Attention should be focused so ttrat pumps. deliver sraoottr flow tansmissious at all times, wittr a minimal €n€rgf Sr3ii*i.

b. Forastivatedsludge plants ernployinghigh energyaeration, provisions should be
made for floc to be reformed before settling.

c. For primary darifiers, tanks and eEripment must be sized to not only
accommodate tlirw waste solids but also drose solids inuoduced by $ickener
overflows, anaerobic digester overflow and sometimes waste aaivated sludge.

Flow Distribuioa ad Gmol

Effective flow lDeasllremeDt devices and contol appurtenances (i,e., nalves, gates, splitter
foxes, etc.) shall be prordded to permit proper proportion of flow to each snit parallel
basins sbould be of dre sa",e size, otherwise fl-ow-shall be distributed in proportion to
sruface area.
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5.15 	Tank Configuration and Proportions 

Consideration should be given to the probable flow pattern in the selection of tank size 
and shape, and inlet and outlet type and location. Generally rectangular clarifiers are 
designed with length-to-width ratios of at least 4:1, and width to depth ratios of 1:1 and 
2.25:1. 

5.1.6 	Site Constraints 

The selection of feasible clarifier alternatives should include the following site 
considerations: 

a. Wind direction; 
b. Proximity to residents; 
c. Soil conditions; 
d. Groundwater conditions; and 
e. Available space. 

5.1.7 	Size Limitations 

Rectangular clarifiers shall have a maximum length of 90 in. Circular clarifiers shall have 
a maximum diameter of 60 in. The minimum length of flow from inlet to outlet shall be 
3 in, unless special provisions are made to prevent short circuiting. The vertical sidewater 
depth shall be designed to provide an adequate separation zone between the sludge 
blanket and the overflow weirs. 

5.1.8 	Inlet Structures 

Inlet structures should be designed to dissipate the inlet velocity, to distribute the flow 
equally and to prevent short-circuiting. Channels should be designed to maintain a 
velocity of at least 0.3 meters per second at one-half design average flow. Corner pockets 
and dead ends should be eliminated and corner fillets or channelling used where 
necessary. Provisions shall be made for elimination or removal of floating materials in 
inlet structures. 

5.1.9 	Outlet Arrangements 

5.1.9.1 	General 

Overflow weirs shall be adjustable for levelling, and sufficiently long to avoid high heads 
which result in updraft currents. 

5.1.9.2 	Location 

Overflow weirs shall be located to optimize actual hydraulic detention time and minimize 
short circuiting. Peripheral weirs shall be placed at least 0.3 m from the wall. 
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a.
b.
c.
d.
e.

Tak Configuratiou and Proportions

Consideztion should be given to the probable flow pattem in the selection of tank size
and shape, and inlet aad oudet tlpe and location. Generally rectangular darifiers are
designed wittr length-to-width ratios of at least 4:1, and width to depth ratios of 1:1 and
225:7.

Site Constraina

The selection of feasible darifier alternatives should indude the following site
considerations:

Wind direction;
Proximity to residents;
Soil conditions;
Grormdwater conditions; and
Arrailable space.

Size limitations

Rectangular darifiers shall have x pa*r:rnum length of 90 m. Circr:lar darifiers shall have
a maximum diameter of 60 m. The minimum Lngth of flow from inlet to outlet shall be
3 u, r:nless special provisions are made to prevent short cAcuiting. Ttre venical sidewater
depth shall be designed to provide an adequate separation zone between the sludge
blanket and the overflow weirs.

Inlet Sruarres

lnlet suucnres should be designed to dissipate fie inlet velocity, to diseibute the flow
equally and to prevent short-circuiting. Channels should be designed to maintain a
velocity of at least 0.3 meters per second at one-half design average flow. Corner pockets
ald dead ends should !q eliyninxlsd and corner filler or cbanndling used where
necessary. Provisions shall be made for elirnin6lisn or remorzl of floating materials in
inlet sfucb:res.

OutletArrangemens

fuEal

Overflow wein shall be adjustable for levelling, and suffciently long to avoid high heads
which result in updraft curr€nts.

Locotion

Overflow wein shall be located to optimize acnral hydraulic detention time and minimize
short circuiting. Peripheml weirs shall be placed at least 0.3 m from the wall.
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5.1.9.3 	Weir Troughs 

Weir troughs shall be designed to prevent submergence at maximum design flow and to 
maintain a velocity of at least 0.3 meters per second at one-half design average flow. 

5.1.10 	Submerged Surfaces 

The tops of troughs, beams and similar submerged construction elements shall have a 
minimum slope of 1.4 vertical to 1 horizontal; the underside of such elements should have 
a slope of 1 to 1 to prevent the accumulation of scum and solids. 

5.1.11 	Unit Dewatering 

Unit dewatering features shall conform to the provisions outlined in Design Section 3.5.4. 
The bypass design should also provide for redistribution of the plant flow to the remaining 
units. 

5.1.12 	Freeboard 

Walls of settling tanks shall extend at least 150 mm above the surrounding ground surface 
and shall provide not less than 300 mm freeboard. Additional freeboard or the use of 
wind screens is recommended where larger settling tanks are subject to high velocity wind 
currents that would cause tank surface waves and inhibit effective scum removal. 

5.1.13 	Clarifier Covers 

Clarifiers may be required to be covered for winter operation. The structure should be 
constructed with adequate head room for easy access. The structure must include 
adequate lighting, ventilation and heating. Humidity and condensation shall be controlled 
inside the structure. 

5.2 	TYPES OF SETTLING 

5.2.1 	Type I Settling (Discrete Settling) 

Type I settling is assumed to occur in gravity grit chambers handling wastewater and in 
basins used for preliminary settling (silt removal) of surface waters. A determination of 
the settling velocity of the smallest particle to be 100% removed is fundamental to the 
design of Type I clarifiers. Because each particle is assumed to settle independently and 
with a constant velocity, a mathematical development is possible, based on Newton's Law 
and Stoke's Law. 

5.2.2 	Type II Settling (Flocculant Settling) 

Type II settling occurs when particles initially settle independently but flocculate as they 
proceed the depth of the tank. As a result of flocculation, the settling velocities of the 
aggregates formed change with time, and a strict mathematical solution is not possible. 
Laboratory testing is required to determine appropriate values for design parameters. 
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Weir troughs shall be designed to prevent submergence at maximusr design flow and to
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The tops of troughs, bearns 41d 5irnilu'submerged constnrctiou elements shall have a
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a slope of 1 to 1 to prevent t}te accumulation of scusr and solids.

Unit Dewatering

Unit dewateringfeatures shall conform to the provisions outlined in Design Section 3.5.4.
The bypass design should also provide for redisribution of the plant flow io tre remaining
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Freeboad

Walls of setding taoks shall exend at least 150 mm above tre srlrorrnding ground surface
and shall provide aot less tban 300 mm freeboard. Additional freeboard or the use of
wind screens is recommended where larger senling tan}s are nrbject to high velocitywind
cuEents that would cause rank s,trrface waves and inhibit effective scr:m removal.

Oarifier C,overs

Clarifiers may be required to be covered for winter operation. Ttre stmctr:re should be
consrtrcted with adequate head room for easy acciss. The stlcnrre must include
adeqtate lighting, ventilation and heating. Humidity and condensation shall be controlled
inside tte strurcture.
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Tlpe I setding is assumed to ocd:r in gravity grit chanbers handling wastewa-ter and in
basins used for prdiminary settling (silt removal) of sr:rface waters. A determination of
the setding vdocity of tbe snallet particle to be 100% rooved is fundamental to the
aesin of Tlpe I darifiers. Because each particle is assusred to settle independently and
with a constant velocity, a mathematical development is possible, based on Newton's Law
aDd Stoke's Law.

Type tr &ding @ocodat Serdhg)

Tlpe II settliug occurs when particles initially setde independeody but flocculate as they
proceed the depth of the tank As a result of flocculation, the t"tttiog velocities of the
aggretates forured change with ti-'e, and a stiet mathematical solution is not possible.
Iaboratory testing is required to deteroioe appropriate rralues for design parameters.
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Type II settling can occur during clarification following fixed-film processes, primary 
clarification of wastewater, and clarification of potable water treated with coagulants. 

Type II settling can also occur above the sludge blanket in clarifiers following activated 
sludge treatment; however design procedures based on Type III settling are normally used 
to design these units. 

5.2.3 	Type M Settling (Hindered or Zone Settling) 

Type III settling occurs in clarifiers following activated sludge processes and gravity 
thickeners. While Type II processes may occur to a limited extent in such units, it is Type 
III that governs design. In suspensions undergoing hindered settling, the solids 
concentration is usually much higher than in discrete or flocculant processes. As a result, 
the contacting particles tend to settle as a zone or blanket, and maintain the same 
position relative to each other. 

5.3 	DESIGN CRITERIA 

Table 5.1 outlines design parameters for settling tanks based upon their associated settling 
type. 

5.4 	SLUDGE AND SCUM REMOVAL 

5.4.1 	Scum Removal 

Effective scum collection and removal facilities, including baffling, shall be provided for 
all settling tanks. Scum baffles are to be placed ahead of the outlet weirs and extend 300 
mm below the water surface. The unusual characteristics of scum which may adversely 
affect pumping, piping, sludge handling and disposal, should be recognized in design. 
Provisions may be made for the discharge of scum with the sludge; however, other special 
provisions for disposal may be necessary. 

5.4.2 	SLUDGE REMOVAL 

5.42.1 	Sludge Removal 

Sludge collection and withdrawal facilities shall be designed to assure rapid removal of 
the sludge and tninfrni7Rtion of density currents. Suction withdrawal should be provided 
for activated sludge plants designed for reduction of the nitrogenous oxygen demand and 
is encouraged for those plants designed for carbonaceous oxygen demand reduction. Each 
settling tank shall have its own sludge withdrawal lines to insure adequate control of the 
sludge wasting rate for each tank. 
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Tlpe II settling can occur during darification following fixed-fihn processes, primary
darification of wastewater, and darification of potable water treated with coagulane.

Type II setding can also ocsur above the sludge blanket in darifiers following activated
sludge treament; however design procedures based on Type III settling are noimallyused
to design these r:nits.

Tj"e Itr Seuling (Flindered or Zone Seufin&l

Type III setrling occu$ in darifiers following actirrated sludge processes and gravity
rhickeners. While Tlpe II processes may occur to a limited ortent in such units, it is Tlpe
III that goven$ design. In suspensions r:ndergoing hindered setding, the solids
concerrtation is usually uuch higher than in discrete or flocculant processes. As a resulq
fre contaeting partides tend to serle as a zone or blankeg and maintain the same
position relative to each other.

53 DESIGN CRUERIA

Table 5.1 outlines desi$ parameters for setding anks based upon their associated settling
qpe.
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SLI'DGE ATiID SCT'M REMOVAL

Scum Renoval

Effective ssusr collection and removal facilities, induding b"friing, shall be provided for
all settling tanks. Scum baffles are to be placed alread of tie oudet wein and extend 300
mm below the water surface. The r:nusual charzcteristics of scun vrhich may adveriely
affect pr:mping, piping, sludge handling and disposal, should be recognized in design.
Provisions may be made forthe discharge of scum with the sludge; however, other special
provisions for disposal may be necessary.

sIrtDGE nrrvroveL

SludgeRantwol

Sludge collection and withdrawal facilities shall be designed to assure rapid reuorril of
ttre sludge 21d rninirnioation of density crurents. Suction wi6drawd should be provided
for activated sludge plants designed for reduction of the nitrogenous oxygen denand and
is encouraged for those plants designed for carbonaceous orygen denand reduction. Each
setding tank shall have its ovrn sludge withdrawal lines to insure adequate control of the
sludge wasting rate for each tanl<"
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5.4.2.2 	Sludge Collection 

Sludge collection mechanisms shall remain in operation during sludge withdrawal. 
Mechanism speeds shall be such as to avoid undue agitation while still producing desired 
collection results. 

5.423 	Sludge Hopper 

The minimum slope of the side walls shall be 1.7 vertical to 1 horizontal. Hopper wall 
surfaces should be made smooth with rounded corners to aid in sludge removal. Hopper 
bottoms shall have a maximum dimension of 0.6 meters. Extra depth sludge hoppers for 
sludge thickening are not acceptable. The hoppers are to be accessible for sounding and 
cleaning. 

5.42.4 	Cross-Collectors 

Cross-collectors serving one or more settling tanks may be useful in place of multiple 
sludge hoppers. 

5.4.2.5 	Sludge Removal Piping 

Each hopper shall have an individually valved sludge withdrawal line at least 150 mm in 
diameter. The static head available for withdrawal of sludge shall be 750 mm or greater, 
as necessary to maintain a 1.0 meter per second velocity in the withdrawal line. Clearance 
between the end of the withdrawal line and the hopper walls shall be sufficient to prevent 
"bridging." of the sludge. Adequate provisions shall be made for rodding or back-flushing 
individual pipe runs. Piping shall also be provided to return waste sludge to primary 
clarifiers. 

5.426 	Sludge Removal Control 

Sludge wells equipped with telescoping valves or other appropriate equipment shall be 
provided for viewing, sampling and controlling the rate of sludge withdrawal from each 
tank hopper. The use of easily maintained sight glass and sampling valves may be 
appropriate. A means of measuring the sludge removal rate from each hopper shall be 
provided. Air lift type of sludge removal will not be approved for removal of primary 
sludges. Sludge pump motor control systems shall include time clocks and valve 
activators for regulating the duration and sequencing of sludge removal. 

5.5 	 PROTECTIVE AND SERVICE FACILITIES 

55.1 	Operator Protection 

All settling tanks shall be equipped to enhance safety for operators. Such features shall 
appropriately include machinery covers, life lines, stairways, walkways, handrails and slip-
resistant surfaces. 
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5.52 	Mechanical Maintenance Access 

The design shall provide for convenient and safe access to routine maintenance items such 
as gear boxes, scum removal mechanisms, baffles, weirs, inlet stilling baffle area and 
effluent channels. 

55.3 	Electrical Fixtures and Controls 

Electrical fixtures and controls in enclosed settling basins shall comply with the Canadian 
Electrical Code and the Nova Scotia Power Standards . The fixtures and controls shall be 
located so as to provide convenient and safe access for operation and maintenance. 
Adequate area lighting shall be provided. 
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Mechanical Maintenance Access
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Etedical Finrres ad C.oarols
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Chapter 6 	BIOLOGICAL TREATMENT 

6.1 	ACTIVATED SLUDGE 

6.1.1 	General 

6.1.1.1 	Applicability 

The activated sludge process and its various modifications, may be used where sewage is 
amenable to biological treatment. This process requires close attention and competent 
operating supervision, including routine laboratory control. These requirements should 
be considered when proposing this type of treatment. 

Specific Process Selection 

The activated sludge process and its several modifications may be employed to accomplish 
varied degrees of removal of suspended solids and reduction of five day BOD. Choice of 
the process most applicable will be influenced by the proposed plant size, type of waste 
to be treated, degree and consistency of treatment required, anticipated degree of 
operation and maintenance and operating and capital costs. All designs shall provide for 
flexibility in operation. 

6.1.1.3 	Aeration Equipment Selection 

Evaluation of aeration equipment alternatives should include the following considerations: 

The size of the aeration tank for any particular adaptation of the process shall be 
determined by full scale experience, pilot plant studies, or rational calculations based 
mainly on food to microorganism ratio and mixed liquor suspended solids levels. Other 
factors, such as size of treatment plant, diurnal load variations, and degree of treatment 
required, shall also be considered. In addition, temperature, pH, and reactor dissolved 
oxygen shall be considered when designing for nitrification. 

• Costs - capital, maintenance and operating; 
• Oxygen transfer efficiency; 
• Mixing capabilities; 
• Diffuser clogging problems; 
• Air pre-treatment requirements; 
• Total power requirements; 
• Aerator tip speed of mechanical aerators used with activated sludge systems; 
• Icing problems; 
• Misting problems; and 
• Cooling effects on aeration tank contents. 

6.1.1.4 	Energy Requirements 

This process requires major energy usage to meet aeration demands. Energy costs in 
relation to critical water quality conditions must be carefully evaluated. Capability of 
energy usage phase-down while still maintaining process viability, both under normal and 
emergency energy availability conditions, must be included in the activated sludge design. 
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6.1.1.5 	Winter Protection 

Protection against freezing shall be provided to ensure continuity of operation and 
performance. 

6.1.1.6 	Pretreatment 

Where primary settling tanks are not used, effective removal or exclusion of grit, debris, 
excessive oil or grease, and comminution or screening of solids shall be accomplished 
prior to the activated sludge process. 

Where primary settling is used, provision shall be made for discharging raw sewage 
directly to the aeration tanks to facilitate plant start-up and operation during the initial 
stages of the plant's design life. 

6.1.1.7 	Waste Activated Sludge Concentration 

In the absence of primary settling tanks, other effective means of waste sludge 
concentration shall be provided. 

6.1.2 	Process Definitions 

The following are brief descriptions of a number of modifications of the activated sludge 
process. 

6.121 	Conventional Activated Sludge 

The plug flow activated sludge process is a biological mechanism capable of removing 85 
to 95% BOD from typical municipal wastewater. The flow pattern is plug-flow-type. The 
process is characterized by 20 to 45% sludge return. This is the original activated sludge 
process and was later modified to suit various applications, situations and treatment 
requirements. One characteristic of the plug flow configuration is a very high organic 
loading on the mixed liquor suspended solids (MLSS) in the initial part of the task. Plug 
flow configurations are often preferred when high effluent DO's are sought. 

6.122 	Complete Mix Activated Sludge 

In a complete mix activated sludge process, the characteristics of the mixed liquor are 
similar throughout the aeration tank. That is, the influent waste is rapidly distributed 
throughout the tank and the operating characteristics measured in terms of solids, oxygen 
uptake rate (OUR), MLSS, and soluble BOD5  concentration are identical throughout the 
tank. Because the entire tank contents are the same quality as the tank effluent, there is 
a very low level of food available at any time to a large mass of microorganisms. This is 
the major reason why the complete mix modification can handle surges in the organic 
loading without producing a change in effluent quality. 
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6.12.3 	Step Aeration 

Step feed is a modification of the plug flow configuration in which the secondary influent 
is fed at two or more points along the length of the aeration tank. With this arrangement, 
oxygen uptake requirements are relatively even, resulting in better utilization of the 
oxygen supplied. Step feed configurations generally use diffused aeration equipment. 
Secondary influent flow is usually added in the first 50 to 75% of the aeration tanks 
length. 

6.1.2.4 	Contact Stabilization 

Contact stabilization activated sludge is both a process and a specific tankage 
configuration. Contact stabilization encompasses a short-term contact tank, secondary 
clarifier, and a sludge stabilization tank with about six times the detention time used in 
the contact tank. 

This unit operation was developed to take advantage of the fact that BOD removal occurs 
in two stages. The first is the absorptive phase and the second is the stabilization of the 
absorbed organics. 

Contact stabilization is best for smaller flows in which the mean cell residence time 
(MCRT) desired is quite long. Therefore, aerating return sludge can reduce tank 
requirements by as much as 30 to 40% versus that required in an extended aeration 
system. 

6.12s 	Extended Aeration 

The extended aeration process used the same flow scheme as the complete mix or plug 
flow processes but retains the wastewater in the aeration tank for long periods of time. 
This process operates at a high MCAT (low F/M) resulting in a condition where there is 
not enough food in the system to support all the microorganisms present. The 
microorganisms therefore compete very actively for the remaining food and even use their 
own cell structure for food. This highly competitive situation results in a highly treated 
effluent with low sludge production. However, extended aeration plant effluents generally 
have significant concentrations of 'pin floe resulting in BOD5  and SS removals of about 
85%. Many extended aeration systems do not have primary clarifiers. Also, many are 
package plants used by small communities.. 

The main disadvantages of this system are the large oxygen requirements per unit of 
waste entering the plant and the large tank volume needed to hold the wastes for the 
extended period. 

6.126 	Oxidation Ditch 

The oxidation ditch is a variation of the extended aeration process. The wastewater is 
pumped around a circular or oval pathway by a mechanical aerator/pumping device at 
one or more points along the flow pathway. In the aeration tank, the mixed liquor 
velocity is maintained between 0.2 to 0.37 m/s in the channel to prevent solids from 
settling. 
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Oxidation ditches use mechanical brush disk aerators, surface aerators, and jet aerator 
devices to aerate and pump the liquid flow. 

6.12.7 	High Rate Aeration 

This is a type of short-term aeration process in which relatively high concentrations of 
MLSS are maintained, by utilizing high sludge recirculation rates (100 to 500%), and low 
hydraulic retention times. Depending on the excess sludge wasting procedure, 60 to 90% 
BOD removal is achieved for normal domestic wastes. This process is usually (but not 
necessarily) accomplished in "combined-tane units. 

6.1.2.8 	High Purity Oxygen 

The most common high purity oxygen activated sludge process uses a covered and staged 
aeration tank configuration. The wastewater, return sludge, and oxygen feed gas enter 
the first stage of this system and flow concurrently through the tank. The tanks in this 
system are covered to retain the oxygen gas and permit a high degree of oxygen use. A 
prime advantage of the staged reactor configuration of the oxygenation system is the 
system's ability to match approximately the biological uptake rate with the available 
oxygen gas purity. 

6.12.9 	Sequencing Batch Reactor (SBR) 

The Sequencing Batch Reactor (SBR) is a fill-and-draw activated sludge treatment system. 
All SBR systems utilize five steps that occur sequentially within the same tank as follows: 
(1) fill, (2) react (aeration), (3) settle (clarification), (4) decant, and (5) idle. Process 
modifications can be made by varying the times associated with each step in order to 
achieve specific treatment objectives. When designing or evaluating SBR systems care 
must be taken with the processes that are unique to the SBR. These include: 

a. Fill Method 
b. Hydraulic Control Systems 
c. Aeration Control Systems 
d. Method of Decant 
e. Sizing of Disinfection Equipment for Decant Flows 
f. Sludge Wasting Methods 

One of the main strengths of the SBR process is the process flexibility that can be 
achieved. Therefore, the above processes can be performed using a variety of methods. 
Designers of SBR systems must be prepared to supply sufficient detailed information at 
the request of regulatory authorities. 

6.1.3 	Activated Sludge Design Parameters 

Table 6.1 shows typical design parameters and efficiencies for various activated sludge 
process modifications. 
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The size of the aeration tank for any particular adaptation of the process shall be 
determined by full scale experience, pilot plant studies, or rational calculations based 
mainly on food to microorganism ratio and mixed liquor suspended solids levels. Other 
factors, such as size of treatment plant, diurnal load variations, and degree of treatment 
required, shall also be considered. In addition, temperature, pH, and reactor dissolved 
oxygen shall be considered when designing for nitrification. 

6.1.4 	Aeration 

6.1.4.1 	Arrangement of Aeration Tanks 

6.1.4.1.1 	General Tank Configuration 

a. Dimensions 

The dimensions of each independent mixed liquor aeration tank or return sludge re-
aeration tank shall be such as to maintain effective mixing and utilization of air. 

Aeration basin depth is an important consideration in the design of aeration systems 
because of the effect that depth has on the aeration efficiency and air pressure 
requirements of diffused aeration devices and mixing capabilities of mechanical aerators. 
A minimum aeration basin depth of 3.0 to 4.6 m is recommended for typical sewage 
treatment plants. Oxidation ditches should have minimum depth of 1.6 m. 

b. Short-circuiting 

For very small tanks or tanks with special configuration, the shape of the tank, the 
location of the influent and sludge return and the installation of aeration equipment 
should provide for positive control of short-circuiting through the tank. 

c. Number of Units 

Total aeration tank volume shall be divided among two or more units, capable of 
independent operation, when the total aeration tank volume required exceeds 140 m3. 

6.1.4.1.2 	Inlets and Outlets 

a. 	Controls 

Inlets and outlets for each aeration tank unit shall be suitably equipped with valves, gates, 
stop plates, weirs or other devices to permit controlling the flow to any unit and to 
maintain a reasonably constant liquid level. The hydraulic properties of the system shall 
permit the design peak instantaneous hydraulic load to be carried with any single aeration 
tank unit out of service. The effluent weir for an oxidation ditch must be easily adjustable 
by mechanical means. 
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6.1.4

6.74-7

6.1.4.7.1

6.1.4.7.2

The size of the aeration tank for any particular adaptation of the process shall be
dete:mined by full scale experience, pilot plant studies, or rational calculations based
mainly on food to microorganism ratio and mixed liquor suspended solids levels. Other
factors, such as size of treatment plang diurnal load variations, and degree of trea6rent
required, shall also be considered. In addition, temperanrre, pH, and reactor dissolved
oxygen shall be considered when designing for nitrification.

r{eratiou

Arrangaaant of Aaation Tanks

Gens al Tank Configuration

a. Dimensions

The dimensions of each indepmdent mixed liquor aeration tank or rerurn sludge re-
aeration tank shall be such as to maintain effestive mixing and utilization of aA.

Aeration basin depth is an imporrant consideration in the design of aeration s,,stems
because of the effect that depth has on the aeration efficiency and air pressure
reguirements of diffirsed aeration devices and mixing capabilities of mechanical aerators.
d rninirnum aeration basin depth of 3.0 to 4.6 m is recornmended for tlpical sewage
treabent plants. Oxidation ditches should have minimum depth of 1.6 m.

b. Short-circuiting

For very small tanks or tanla with special configuration, the shape of the tank, the
location of the influent and sludge renrrn and the installation of aeration equipment
should provide for positive control of short-circoiting through the tanlc

c. Nuurber of Units

Total aeration tank volume shall be divided among twb or more units, capable of
independent operation, when the total aeration tank volume required exceeds 140 m3.

Inlers and Outlet

a. Conuols

Inlets and outlets for each aeration taak r:nit shall be suitably equipped with nalves, gatbs,
stop plates, weirs or other devices to pemrit contro[iDg the flow to any rurit and to
maiutain a reasonably constant liquid level. The hydraulic properties of the system shall
permit the design peak instanEneous hyd:zulic load to be carried with any single aeration
tank unit out of service. The efluent weir for an oxidation ditch must be easily adjustable
by nechanical means.
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b. 	Conduits 

Channels and pipes carrying liquids with solids in suspension shall be designed to 
maintain self-cleansing velocities or shall be agitated to keep such solids in suspension at 
all rates of flow within the design limits. Adequate provisions should be made to drain 
segments of channels which are not being used due to alternate flow patterns. 

6.1.4.1.3 	Measuring Devices 

Devices should be installed for indicating flow rates of raw sewage or primary effluent, 
return sludge and air to each tank unit. For plants designed for sewage flows of 5000 
m3/d or more, these devices should totalize and record, as well as indicate flows. Where 
the design provides for all return sludge to be mixed with the raw sewage (or primary 
effluent) at one location, then the mixed liquor flow rate to each aeration unit should be 
measured. 

6.1.4.1.4 	Freeboard 

All aeration tanks should have a freeboard of not less than 450 mm. Additional freeboard 
or windbreak may be necessary to protect against freezing or windblown spray. If a 
mechanical surface aerator is used, the freeboard should not be less than 900 mm. 

6.1.42 	Aeration Equipment 

6.1.4.2.1 	General 

Oxygen requirements generally depend on maximum BOD loading, degree of treatment 
and level of suspended solids concentration to be maintained in the aeration tank mixed 
liquor. Aeration equipment shall be capable of maintaining a minimum of 2.0 mg/I of 
dissolved oxygen in the mixed liquor at all times and providing thorough mixing of the 
mixed liquor. In the absence of experimentally determined values, the design oxygen 
requirements for all activated sludge processes shall be 1.1 Kg 02/Kg peak BOD5  applied 
to the aeration tanks with the exception of the extended aeration process, for which the 
value shall be 1$. In the case of nitrification, the oxygen requirement for oxidizing 
ammonia must be added to the above requirement for carbonaceous BOD removal. The 
nitrogen oxygen demand (NOD) shall be taken as 4.6 times the diurnal peak TKN content 
of the influent. In addition, the oxygen demands due to recycle flows - heat treatment 
supernatant, vacuum filtrate, elutriates, etc. - must be considered due to the high 
concentrations of BOD and 'TIN associated with such flows. 

Careful consideration should be given to maximizing oxygen utilization per unit power 
input. Unless flow equalization is provided, the aeration system should be designed to 
match diurnal organic load variation while economizing on power input 

" "Is 
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6.1.4.1.3

6.1.4.1.4

6.7.42

6.1.4.2.1

b. Conduits

Chamels and pipes carrying liquids with solids in suspansion shall be designed to
maiatain self-deansing velocities or shall be agitated to keep such solids in suspension at
all rates of flow witbin the design litnils. Adeguate provisions should be made to drain
seFnents of chamels which are not being used due to alternate flow patterns.

Measring Daftq

Devices should be installed for indicating flow rates of rirw sewage or primary efflumg
relurn sludge and air to each tank rurit. For plants designed for sewage flows of 5000
m3ld or more, these devices should totalize and record, as wetl as indicate flows. Where
the design provides for all returrr sludge to be mixed with the nrw sewage (or primary
efluen$ at one location, then the mixed liquor flow rate to each aeration rurit should be
measured.

Frq.board. z

All aeradon tanks should have a freeboard of not less rhan 4S0 mgr. Additional freeboard
or windbreak may be necessary to prctect against freezing or windblown spray. If a
medraaical surface aer:for is used, the freeboard should not be less than 9OO m5.

tE;Imant

Gstrr:al

Orygen reErirernmts generally depend on maximum BOD loading, degree of teaturmt
and level of sr:spended solids concenradon to be maintained in the a"ration tank mixed
l!9uo1. Aeration equipruent shall be capable of mai:otaining a rninirrrtrn of 2.O mgy of
dissolved orygen in rhe mixed liquor at all times and providing thorough mixing Jf tft"
mixed liquor. In the absence of experimmtally detsmined vllues, dre doign-orygm
requirements for all activated sludge processes shall be 1.1 Ig o{1<gpeak Bobo appUea
to the aeration tanl$ t^tith the exception of the extended aer.-tion pioi"ss, for wtriO ttre
wlue shall be 1.5. In the case of nitification, rhe orygen reguirement for oxidizing
anmonia must be added to the above reguirement for carbonaceous BOD removal. The
nitrogen oxygen demand (NOD) shall be taken as 4.6 times tlie diurnal peak TKN content
of the influent. ln additiou, the orygen demands due to recycle flowJ - heat teatment
suPemaEnq vacuurD filtrate, eluriates, etc. - Dust be considered due to ttre high
concentrarions of BOD and TKN associated with such flows.

careful consideration should be given to maximizing oxygen utilization per rmit power
inpur Unliss flow equ:lization is provided the aeration-slntem should be designed to
match diurnal organic load rrariation while economizing onpower input
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6.1.4.2.2 	Variable Oxygenation Capacity 

Consideration should be given to reducing power requirements of aeration systems by 
varying oxygenation capacity to match oxygen demands within the system. Such a system 
would utilize automatic D.O. probes in each aeration basin to measure dissolved oxygen 
levels. 

	

6.1.4.2.3 	Mixing Requirements 

The aeration system which is selected must not only satisfy the oxygen requirements of 
the mixed liquor, but must also provide sufficient mixing to ensure that the mixed liquor 
remains in suspension. The power levels necessary to achieve uniform dissolved oxygen 
and mixed liquor suspended solids concentrations are shown in Table 6.2. 

TABLE 6.2 - AERATION MIXING REQUIREMENTS 

*:: 
' 

• . • 	.... ..)...-it.tre:(  - 
in:.:.:.:MiAtititc.m.::::::itat..:;:z.t*::;.vi 

*:. 
*- 

** 	...'..100....... 	. 	• 	.. 	4N 

".: 	Ion 	.1.01:ES::::::::... 	.... 	.3* 

Mige:::::::::::::  
:-:- 	:We.ft 	 . 

 ....: 	**.ii. 	 

MECHANICAL 1.6 TO 2.5 W/cu. m 
(0.06 to 0.09 HP/1000 cu. ft) 

16 TO 25 W/cu. m 
(0.6 TO 0.9 HP/1000 cu. ft) 

DIFFUSED (COARSE 
BUBBLE, SPIRAL ROLL) 

0.33 L/cu. m/s 
(20 cfrn/1000 cu. ft) 

DIFFUSED (FINE BUBBLE 
DOMES, FULL FLOOR 

COVERAGE) 

0.6 L/sq. m/s 
(0.12 chntsq. ft) 

NOTES: 
1. Mixing requirements vary vrith basin geometry, MISS concentrations, placement of aeration devices, pumping efficiency of aerators, 

etc. Wherever possible, refer to full-scale testing results for the pardcular aerator being considered. 
2. 1./cu. m/s refers to volume of air per second per volume of aeration tank 
3, 	l/sq. m/s refers to volume of sir per second per horizontal cross-sectional area of aeration tank 

6.1.4.2.4 	Back-up Requirements 

Aeration systems will require facilities to permit continuous operation, or minimal 
disruption, in the event of equipment failure. The following factors should be considered 
when designing the back-up requirements for aeration systems: 

• effect on the aeration capacity if a piece of equipment breaks down, or requires 
maintenance (for instance, the breakdown of one or two blowers will have a 
greater effect on capacity than the breakdown of one or four mechanical 
aerators); 

• time required to perform the necessary repair and maintenance operations; 

• the general availability of spare parts and the time required to obtain delivery and 
installation; and 
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6.1.4.2.2

6.1.4.2.3

6.1..4.2.4

Variable Orygantion Cap aciEr

Consideration should be given to reduciug power reguiremenr of aeration systems by
varying orygenation capacityto match oxygen demands wi$in the qrstem. Such a system
would utilize automatic D.O. probes in each aeration basin to me:tsure dissolvbd o:iygen
levds.

Mixing Re4uiremaz:s

Ttre aeration sj'stem which is selected must not only satisff the orygen requirements of
the mixed liquor, but must also provide sufficient mixing to ensure ttrat the mixed liquor
remains in suspension. The power levels necessary to achieve uniforrr dissolved o)rygen
and mixed liquor suspmded solids concentations are shown in Table 6.2.

NOIES:
t.

z
3.

letg-Erybqt€tds E y cdth b€3ln g€ct|.ty, ilUl3 conca*at ono, placanrsnt d oralm da&a, prnphg ofroercy ol aoator:.
cta t|ilffipo$6b, rG{G.bful|€dc tcdrg rad!3brihc pardsbraadr bci|lg Eoftdddrd.
U6r. rnA rE ol: to vdsrno of alr pd cccmd piydm of amisr trnk
Lrsq. mr8 r?td to Elurm d a& pcr ccand ger ho(irfita, @dmt r@ od eradon bnk

Bock-up Requiremeats

Aeration sjtstems will require facilities to permit continuous operation, or minimal
disruption, in the event of equipment failure. The following factors should be considered
when desigaing the back-up requiremerrr for aeration s)rstems:

. effect on the aeration capacity if a piece of egr.ripment breals down, or requires
' maintenance (for instance, the breakdown of one or two blowers will have a

Sreater effect on capacity than the breakdown of one or four mechanical
aerators);

o time required to perform the necessary repair and maintenance operations;

. the general arnilability of spare parts and the time required to obtain delivery and
installation; and

TABI:E 62 - AERATTON MtXtNG FEOUTREMENTS

1.6T025Wcu. m 16T025Wcu. m

DTFFUSED (COARSE
BUBBI-E, SPIRAL ROLU

0.3i1 Ucu. m/e
@ cfm/|000 cu. fr)

DIFFUS$ (FINE BUBBIf
DOMES. FULL FLOOR

0.6 t /sq. m/s
(0.12 c{m/sq. fQ
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• 	means other than duplicate equipment to provide the necessary capacity in the 
event of a breakdown (for instance, using over-sized mechanical aerators with 
adjustable weirs to control power draw and oxygenation capacity, or using two 
speed mechanical aerators, etc.). 

Generally considerations such as the above will mean that diffused aeration systems will 
require a standby blower but mechanical aeration systems may not require standby units, 
depending upon the number of duty units, availability of replacement parts, etc. 

6.1.4.2.5 	Oxygen Transfer and Oxygen Transfer Efficiency 

Aeration equipment must be designed to carry out its functions under conditions much 
different than those under which it may be tested by the equipment supplier. The bulk 
of oxygen transfer tests are conducted under conditions commonly referred to as standard 
or are corrected to standard conditions. 

The designer, therefore, must test the unit under standard conditions and project its 
efficiency to the mixed liquor, or conduct the test in the mixed liquor. In either case, 
there are intricacies (related to aerator testing) involved in making this conversion from 
one condition to another. It is good practice to work with the suppliers when selecting 
aerators to discuss and agree on, at the time of design, the planned test procedure and 
interpretation of results. 

It is most common to express the oxygenation rate of a particular activated sludge 
aeration device either as standard oxygen rate, SOR or actual oxygen rate, AOR, both in 
Kg of oxygen transferred per hour. Either value is considered to be determinable, given 
the other and its transfer environment. Methods used to calculate oxygen transfer for 
conditions other than standard, or to correct to standard conditions the results obtained 
by mixed liquor testing are as follows: 

Mechanical surface aerators: 	Diffused air and submerged turbine aerators: 

AOR a  a(SOR) liCses  C0  490-233  (2) 
Cs 	 Cs  

a = relative rate of oxygen transfer as compared to clean water, dimensionless [equal 
to 1.0 under standard conditions. Mixed liquor range is 0.6 (near basin influent) 
to 0.94, with the higher value representative of well-treated wastes; values 
generally range from 0.8 to 0.94; initial stages of plug flow systems may have 
very low a; industrial wastes may reduce a]; 

B = relative oxygen saturation value as compared to clean water, dimensionless [equal 
to 1.0 under standard conditions. Mixed liquor range to 0.9 to 0.97, with upper 
level seen in well-treated wastes]; 

8 = temperature correction constant, 1.024; 

Ce  = oxygen saturation value of clean water at standard conditions, 

AOR = a(SOR) PCsw  - Co  e'-2co 
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6.1.42.5

' neans other than duplicate equipment to provide t}te necessary capacity in the
went of a breakdown (for instance, using over-sized mechaniial ierators with
adjustable weirs to conrol power draw and orygenation capacity, or using nro
speed mechanical aerators, etc.).

Generally considerations such as the above will mean that diffirsed aeration qatems will
r-equire a standby blower but mechanical aeration s1rtems may not require standby units,
depending upon the nnmber of duty units, arrailablity ort"pi"cer1enr parts, etc.

Orygan Transfr anil Oxygan Transfr Efuiaq

Aeratioa eqrripment Dust be designed to carry out its functions under conditions muchdiffsent than those rrnder Ythich it may Ue tistea by the equipment supplier. The bqlk
of orygen traasfer tests are conducted rurder conditions commonly referred to as standard
or are corrested to standard conditions.

Ttre designer, drerefore, nust test the unit urder standard conditions and project its
efficienry to the mixed liquor, or conduct the test in the mixed liquor. In either case,
there are. intricacies (related to aerirtor testing) involved in making this conversion from
one coadition to anothcr. It is good practice to work with the suppliers when selecting
aenators to discuss "ld atree oD, at the ti"'e of design, the plarured test procedgre ald
iuterpreation of resr:lts.

It is most coutmon to exPress the orygenation riate of a particular activated sludge
aeration device eirher as- staudard oxjgerl rate, soR ot 

".n 
i oq€en rate, AoR, both inIQ of oxygen transfered per hor:r. Eitrerrnlue is considered to6e determinabiu, gi.r*

ttre other and its tansfer qlironment Methods used to calculate orygen rarrfer for
conditions other than sEndard, or to correct to standard conditions the iesults obtained
by mixed liquor testiag are as follows:

Medranical surface aentors:

AoR -.1sog F9* - Q ec-re G)ca

Diffi.rsed air and submerged ttrrbine aerators:

AoR. c(soi) uO; - 
"" err-ro, C2)cs

r : relative rate of orygen uansfer as compared to clean water, dimensionless [equalto 1'o understandard conditions. Mired liquorrange is 0.6 (near basin influent)to 0.94 with the higher nalue representative oiwell-reated wastes; nalues
generally 

"a"g: 
frop- 0.8 to 0.94; initial srates of ptug flow system, -"y ii""very low c; industial wiurtes may reduce cll

s - relative oxJ8en satunation value as compared to clean water, dimensionless [equalto 1.0 under stalrdard conditions. Mixed liquor rzmge to 0.9 to 0.97, withlpper
levd seen in well-treated wastesJ;

€ : teDperature corection coDstang 1.O24;

c, - oxygen satrration value of clean water at standard conditioas,



BIOLOGICAL TREATMENT 	 Page D6 - 10 

C, = 9.17 mg/1, 

C„„, = saturation value of'clean water at the surface, at site conditions of temperature, 
T, and actual barometric pressure, P., 

Coe* = corrected C, value for water depth, D, and oxygen content of gaseous phase, mg/1, 

Co  = initial (or steady state) DO level mg/I [equal to 0.0 mg/I under standard 
conditions. Mixed liquor values range from 1.5 to 2.0 mg/1 at average oxygen 
uptake conditions], and 

T = Temperature of bulk liquid, °C [equal to 20°C under standard conditions. Mixed 
liquor values range from 5° to 30°C; highest operating temperature is most 
conservative in terms of design (C, and Own to self-correct)]. 

In the absence of experimentally determined alpha and beta factors, wastewater transfer 
efficiency shall be assumed to be 50% of clean water efficiency for plants treating 
primarily (90% or greater) domestic sewage. Treatment plants where the waste contains 
higher percentages of industrial wastes shall use a correspondingly lower percentage of 
clean water efficiency and shall have calculations submitted to justify such a percentage. 

Oxygen transfer efficiencies are generally represented in terms of Kg of 02  transferred per 
MJ (or lb 02/hp hr). Manufacturers of aeration equipment will generally designate the 
specific equipment 02  transfer rate as Ns (the standard transfer efficiency or rated 
capacity). The rated capacity can be expressed as: 

Ns = 	SOR 	(3) 
Total Power Consumed 
(by mixer/aerator, pump, blower) 

The designer must therefore use equation (3) to determine the AOR as described in 
equation (1) or (2). 

	

6.1.4.2.6 	Characteristics of Aeration Equipment 

Table 6.3 outlines various characteristics of some typical aeration equipment. 

	

6.1.4.2.7 	Diffused Air Systems 

Typical air requirements for all activated sludge processes except extended aeration 
(assuming equipment capable of transmitting to the mixed liquor the amount of oxygen 
required in Design Section 6.1.4.2.1) is 100 cu. meters per Kg of BO; peak aeration tank 
loading. For the extended aeration process the value is 125 m3. 
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C" = 9-17 m{1,

C". = saturation value of'dean water at the s:rface, at site conditions of temperanrre,
T, ald achral barometric pressure, P",

c** = corrected c, value forwater depth, D, and o:rygen content of gaseous phase, mgfl,

co : initiat (or sready state) Do level mg4 [equal to o.o mgA under standard
conditions. Mixed liquor values range from 1.5 to 2.0 mgA at average orygen
uptake conditionsl, and

T : Temperature of bulk liquid, "C [equal to 2O"C under standard conditions. Mixed
liquor rralues range from 5' to 30'c; highest operating tempeftlture is most
consenntive in tems of design (C" -d €@n to self-correcr)J.

In the absence of erperimenally deterzrined alpha and beta factors, vrastewater transfer
efficiency shall be assusrEd to be 5@/o of clean water efficiency for plants treating
primarily (9@/o or greater) domestic sewage. Treatment plane where the waste contaias
higher Percentages of industrial wastes shall use a corespondingly lower percentage of
dean water eficiency and shall have calculations submitted to justiS such a perceniage.

Orygen transfer effciencies are generally represented in terms of Kg of O. tansferred per
MI (or lb Orrhp hr). Manufactluss of aeration equipment wilt generaly designate the
specific equipment O. uansfer r:rte as Ns (the standard ransfer efficiency or rated
capaciry). The rated capacity can be expressed as:

Ns- 

- 

SoR
Total Power Consuned
@y mixer/aentor, pump, blower)

The designer must thsefore use equation (3) to determine the AOR as described in
equation (1) or (2).

Characteristirs of Aration Equipment

Table 6.3 oudines narious characteristics of some tlpica] aeration equipment

Difrlas?n Air Sytstans

Tlpical air requireuents for all activated sludge processes e!(cept extended aeration
(assumiog equipment capable of transmiaing to the mixed liquor the a:nount of orygen
reqnired in Design Section 6.1.42.7) is 1OO cu. meters per Kg of BOD. peak aention rank
loading. For the extended aeration process the value is 125 m3.

(3)

6.1.42.6

6.1.4.2.7
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Air requirements for diffused air systems should be augmented as required by 
consideration of the following items: 

a. To the air requirements calculated shall be added air required for channels, 
pumps, aerobic digesters or other air-use demand. 

b. The specified capacity of blowers or air compressors, particularly centrifugal 
blowers, should take into account that the air intake temperature may reach 40°C 
or higher and the pressure may be less than normal. The specified capacity of the 
motor drive should also take into account that the intake air may be -30°C or less 
and may require oversizing of the motor or a means of reducing the rate of air 
delivery to prevent overheating or damage to the motor. 

c. The blowers shall be provided in multiple units, so arranged and in such 
capacities as to meet the maximum air demand with the single largest unit out 
of service. The design shall also provide for varying the volume of air delivered 
in proportion to the load demand of the plant. Aeration equipment shall be easily 
adjustable in increments and shall maintain solids suspension within these limits. 

d. Diffuser systems shall be capable of providing for the diurnal peak oxygen 
demand or 200% of the design average day oxygen demand, whichever is larger. 
The air diffusion piping and diffuser system shall be capable of delivering normal 
air requirements with minimal friction losses. 

Air piping systems should be designed such that total head loss from the blower 
outlet (or silencer outlet where used) to the diffuser inlet does not exceed 3.4 Kpa 
at average operating conditions. 

The spacing of diffusers should be in accordance with the oxygen requirements 
through the length of the channel or tank and should be designed to facilitate 
adjustment of their spacing without major revision to air header piping. Fifty per 
cent blanks should be provided in at least the first half of the aeration system, for 
possible addition of more diffusers if found necessary. 

All plants shall be designed to incorporate removable diffusers that can be 
serviced and/or replaced without dewatering the tank. 

e. Individual assembly units of diffusers shall be equipped with control valves, 
preferably with indicator markings for throttling, or for complete shutoff. 
Diffusers in any single assembly shall have substantially uniform pressure loss. 

f. Air filters shall be provided in numbers, arrangements and capacities to furnish 
at all times an air supply sufficiently free from dust to prevent damage to blowers 
and clogging of the diffuser system used. Blowers must have silencers, flexible 
connections and gauges. 

g. Blowers which require internal lubrication are not desirable because of the danger 
of diffuser clogging from oil being carried in the air stream. Water-piston-type 
compressors are not desirable because they increase the condensation in the air 

BIOLOGICAL TREATMENT Page D6 - 72

Air requirements for diffirsed air qatems should be augmented as required by
consideration of the following items:

a. To'the air requirements calculated shall be added air required for channels,
pumps, aerobic digesters or other air-use demand.

b. The specified capacity of blowers or air compressors, particularly centrifirgal
blowers, should take into account that the air intake temperature may reach 4O'C
or higher and the pressure may be less than normal. The specified capacity of the
motor drive should also take into account t}at the intake air may be -30'C or less
and may require oversizing of the motor or a means of reducing the rate of air
delivery to prevent overheating or de"'age to the motor.

c. The blowers shall be provided in nultiple units, so arranged and in such
capacities as to meet the maximr''n air demand with the single largest unit out
of serrrice. The design shall also provide for varying the volume of air delivered
in proportion to the load denand of the plant Aeration equipment shall be easily
adjustable in increments and shall mainain solids suspension within these limits.

d. Difrrser s,'stems shall be capable of providing for the diurnal peak oxygen
. demand ot2OCf:/o of the design average day orygen demand, whichever is larger.

The air diffirsion piping and diffrrser s)rstem shall be capable of delivering norrnal
air requiremenr with minimal friction losses.

Air piping s''stems should be designed such that total head loss from the blower
outlet (or silencer outlet where used) to the diffirser inlet does not €xceed 3.4 Kpa
at average operating conditions.

The spacing of diffirsers should be in accordance with the o:ygen requirements
through the length of the drannel or wrk and should be designed to facilitate
adjusunent of their spacing without major revision to air header piping. Fifty per.
cent blanl$ sbould be provided in at least the first half of the aeration s)'stem, for
possible addition of more diffrrsers if for:nd necessary.

All plants shall be designed to incorporate rerno'nable difhrsers that can be
serniced and,/or replaced without dewatering the tank

e. Individual assembly rmits of diffirsers shall be equipped with control valves,
preferably with indicator markings for throtding, or for complete shutoff.
Diffusers in any single assembly shall have substantially r:niforrr pressr:re loss,

t. Air filters shall be provided in nunbers, arrangeuene and capacities to furnbh
at all times an air supply suffciently free from dust to prevent d"mage to blowers
and dogging of the diffirser system used. Blowers must have silencers, flexible
corurections and gauges.

8. Blowers which require internal lubrication are not desirable because of the danger
of diftrser doggng from oil being carried in the aA strea"'. Water-piston-qpe
cornPressors are not desirable because drey increase the condensation in the air
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system, resulting in a more severe corrosion problem in the piping and greater 
pressure loss required to pass the condensate through the diffusers. 

6.1.4.2.8 	Mechanical Aeration Systems 

a. 	Oxygen Transfer Performance 

The mechanism and drive unit shall be designed for the expected conditions in 
the aeration tank in terms of the power performance. Certified testing shall verify 
mechanical aerator performance. In the absence of specific design information, 
the oxygen requirements shall be calculated using a transfer rate not to exceed 
1.22 Kg 02/Kw hr in clean water under standard conditions. 

b. 	Design Requirements 

1. maintain a minimum of 2.0 mg/I dissolved oxygen in the mixed liquor at 
all times throughout the tank or basin; 

2. maintain all biological solids in suspension; 

3. meet maximum oxygen demand and maintain process performance with 
the largest unit of service; and 

4. provide for varying the amount of oxygen transferred in proportion to the 
load demand on the plant. 

5. provide that motors, gear housing, bearings, grease fittings, etc., be easily 
accessible and protected from inundation and spray as necessary for the 
proper functioning of the unit. 

c. 	Winter Protection 

Due to high heat loss, the mechanism, as well as subsequent treatment units, 
shall be protected from freezing where extended cold weather conditions occur. 

6.1.5 	Return Sludge Equipment 

6.15.1 	Return Sludge Rate 

The minimum permissible return sludge rate of withdrawal from the final settling tank 
is a function of the concentration of suspended solids in the mixed liquor entering it, the 
sludge volume index of these solids and the length of time these solids are retained in the 
settling tank. Since undue retention of solids in the final settling tank may be deleterious 
to both the aeration and sedimentation phases of the activated sludge process, the rate of 
sludge return expressed as a percentage of the average design flow of sewage should 
generally be variable between the limits set forth as follows: 
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6.1.4.2.8

system, resulting in a more severe corrosion problem in the piping ,nd greater
pressure loss required to pass the condensate through ttre d.iffirsers.

Me&anical Aq ation Slatems

a. Orygen Transfer Performance

The mechanism and drive unit shall be designed for the expected conditions in
dte aeration tank in terms of the powerperformance. CertifiCd testing shall verify
nschanical asator perforoance. In the absence of specific design Lforrration,
the orrygen requirements shall be calculated using a transfer rate not to exceed
122 Kg Orllfu hr in clean watEr rmder standard conditions.

b. Design Requireurmts

1. daintain 2 mininlum of 2.0 mgA dissolved orygen in the mixed liquor at
all times fhroughout the tank or basin;

2. maintain all biological solids in suspension;

3. meetmaximum olryten deuand and maintain process performance with
the largest r:nit of service; and

4- provide for varying the amount of orygen transfer:red in proportion to the
load demand on ttre planr

5. provide tlatmotors, gearhousing bearings, grease fittings, etc., be easily
accessihle and protected from inrurdation and spray as necessary for ttre
proper functioning of ttre r:nir.

c. Winter Protection

Due to high heat loss, the mechanisa, as well as subsequent g:eag11ent ruri6,
shall be protected from freezing where extended cold weartrer conditions occur.

Ren:ra Sludge Equipment

Rct.nt SbdgeRau,

The min"num peroissible relurn sludge rate of withdrawal from the final settling tank
is a fimction of the concentration of suspended solids in the mixed liquor 

"nt"riog-it, 
th"

sludge volume inde< of these solids and the le"rgttr of time these solids are retained in the
settling tanlc Since r:ndue retention of solids inthe final settling tank may be deleterious
to botb the aeration 3Dd 5s.li"nentation phases of the activated sludge pro.*r, the rate of
sludge renrm opress3d as a percentage of the average design flow of sewage shoqld
generally be variable between the limits set forth as foilows: 

-

6.1-s

6.7-5.7
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Type of Process Minimum Normal Maximum 

Plug Flow 25 30 100 
• Complete Mix 25 30 100 
Carbonaceous Stage of Separate Stage 

Nitrification 25 75 
Step Aeration 25 50 75 
Contact Stabilization 50 100 150 • 
Extended Aeration 50 100 150 
Oxidation Ditch 50 100 150 
High Rate 50 50 200 
Nitrification Stage of Separate Stage 

Nitrification 50 200 

The rate of sludge return shall be varied by means of variable speed motors, drives or 
timers (small plants) to pump sludge at the above rates. 

6.152 	Return Sludge Pumps 

If motor driven return sludge pumps are used, the maximum return sludge capacity shall 
be obtained with the largest pump out of service. A positive head should be provided on 
pump suctions. Pumps should have at least 100 nun suction and discharge openings. 

If air lifts are used for returning sludge from each settling tank hopper, no standby unit 
will be required, provided the design of the air lifts are such as to facilitate their rapid and 
easy cleaning and provided other suitable standby measures are provided. Air lifts should 
be at least 100 mm in diameter. 

6.1.5.3 	Return Sludge Piping 

Suction and discharge piping should be at least 100 nun in diameter and should be 
designed to maintain a velocity of not less than 0.6 m/s and not more than 2 m/s, when 
return sludge facilities are operating at normal return sludge rates. Suitable devices for 
observing, sampling and controlling return activated sludge flow from each settling tank 
shall be provided. 

6.15.4 	Waste Sludge Facilities 

Waste sludge control facilities should be designed for the maximum sludge production of 
the process. Means for observing, measuring, sampling and controlling waste activated 
sludge flow shall be provided. Waste sludge may be discharged to the primary settling 
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Plug Flow
'Complete Mix
Carbonaceous State of Separate Stage

Nitrification
Step Aeration
Contact Stabilization
Extended Aeration
Oxidation Ditch
High Rate
Nitrification Stage of Separate Stage

Nitrification

25
25

25
25
50
50
50
50

50

7s
7s
150'
150
150
200

200

6.752

6-7-5.3

6.75,4

The rate of sludge returo shall be rnried by means of wriable speed motors, drives or
timers (small plants) to pump sludge at the above rates.

Rant 9u4gePunr+t

If motor &iven return sludge puslps are used, the naximum renrrn sludge capacity shall
be obtained with the largest punp out of service. A positive head should be provided on
pump suctions. Purnps should have at least 100 mm suction and discharge opmings.

If air lifts are used for retuming sludge from each settling tank hopper, no standby unit
will be required, provided the design of the airlifu are such as to facilitate theirrapid and
easy cleaning and provided other suitable standbymeasures are provided. AA nfts should
be at least 100 mm in diameter.

Rant Slu{gePrpng

Suction and discharge piping should be at least 100 mm in diaqeter and should be
designed to maintain a velocity of not less than 0.6 m,/s and not more than 2 m,/s, when
renrrn sludge facilities are operating at normal renrrn sludge rates. Suitable devices for
observing sanpling and controlling renrm actfirated sludge flow from each settling ratk
shall be provided.

'Wosu SludgeFsflii<

Waste sludge control facilities should be designed for the maximu:n sludge production of
th9 process. Means for observing, neasuring sampling and controlling-waste actirnted
sludge flow shall be pmvided. Waste sludge may be discharged to the primary settling
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tank, concentration or thickening tank, sludge digestion tank, mechanical dewatering 
facilities or any practical combination of these units. 

6.1.6 	Froth Control Units 

It is essential to include some means of controlling froth formation in all aeration tanks. 
A series of spray nozzles may be fixed on top of the aeration tank. Screened effluent or 
tap water may be sprayed through these nozzles (either continuously or on a time clock 
on-off cycle) to physically break up the foam. Provision may be made to use antifoaming 
chemical agents into the inlet of the aeration tank or preferably into the spray water. 

6.2 	 TRICKLING FILTERS 

62.1 	General 

62,1.2 	Applicability 

Trickling filters may be used for treatment of sewage amenable to treatment by aerobic 
biological processes. They are generally capable of producing adequate treatment of 
domestic waste where effluent quality of 20 to 30 mg/L of BOD is acceptable. 

62.1.2 	Required Pretreatment 

Trickling filters shall be preceded by effective settling tanks, equipped with scum 
collecting devices or other suitable pretreatment facilities. 

Design Basis 

Consideration for biological filters should include: 

• Raw sewage amenability to biological treatment; 
• Pretreatment effectiveness including scum and grease removal; 

• Expected organic loadings, including variations; 

• Expected hydraulic loadings, including variations; 
• Treatment requirements, including necessary reduction of carbonaceous and/or 

nitrogenous oxygen demand; 

• Sewage characteristics, including pH, temperature, toxicity, nutrients; 

• Maximum organic and hydraulic loading rates; 

• Type and dosing characteristics of the flow distribution system; 

• Type of filter media to be used; 
• Configuration of underdrain systeM; 
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6.1.6

tank, concentation or thickening tank, sludge digestion tank, mechanical dewatering
facilities or any practical combination of these units.

Frcth C,onrol LJnits

It is essential to include some meaili of contolling froth formation in all aeration tarl$.
A series of spray noozles may be fixed on top of ttre aeration tank. screened efluent or
taP water may be sprayed through these nozzles (either continuously or on a tine clock
on-offcyde) to phpically break up the foan. Provision may be made to use antifoarning
qhemiqal agents into ttre inlet of the aeration tank or preferably into the spray water.

62

621

627-7

6272

62-7-3

TRICKIING EILTERS

G@€fial

ANinhW

Trickling filters may be used for treabent of sewage ,'nenable to tea6rent'by aerobic
biological Processes. Ttrey are generally capable 

-of 
producing adequate treammt-of

domestic waste where -ffiuent quallry of20 io 30r,g,iL of goD-is acieptable.

Rqrirdhtmnstt

TrickJing filters shall !e preceded by effective setrling tanlc, equipped with scum
collecting devices or otler suitable pretreat'ent facilities.

.Desi3n Basts

Consideration for biological filters shordd include:

Raw sewage anenability to biological Eeaunenr;
PrereaEent efrecti*eness hcruding scrn and grease removal;
Expected organic lsading5, induding rnriations;
Expected hydraulic lsartings, including rnriations;
Treatrnent requirements, induding necessary reduction of carbonaceous and./or
nitrogmous oryten deroand;
Sewage charasteristics, induding pH, temperatrue, toxicity, nutienr;
Maximum orgaaic and hydraulic loading rates;
Type and dosing characteristics of the flow distribution s),stem;
Tlpe of filter media to be used;
Configurztion of underdrain ryrtesr;
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• Recirculation rate; 

• Provision for adequate ventilation; 

• Freezing problems in winter time; and 

• Provision for flushing the underdrain system. 

Flow distribution system selection should be based on the following: 

• Ruggedness of construction; 

• Ease of cleaning; 

• Ability to handle large variations in flow while maintaining adequate and uniform 
flow distribution; and 

• Corrosion resistance. 

Filters shall be designed so as to provide the reduction in biochemical oxygen demand 
required by local conditions, or to properly condition the sewage for subsequent treatment 
processes. Each system shall include a primary settling tank, the filter bed and a humus 
tank. 

6.2.2 	Design Characteristics 

Table 6.4 presents design characteristics for various trickling filter classifications. 

6.2.3 	Dosing Equipment 

6.2.3.1 	Distribution 

The sewage may be distributed over the filter by rotary distributors or other suitable 
devices which will permit reasonably uniform distribution to the surface area. At design 
average flow, the deviation from a calculated uniformly distributed volume per square 
meter of the filter surface shall not exceed plus or minus ten percent at any point. 

6.2.3.2 	Dosing 

Sewage may be applied to the filters by siphons, pumps or by gravity discharge from 
preceding treatment units when suitable flow characteristics have been developed. 
Application of the sewage shall be practically continuous. The piping system shall be 
designed for recirculation. 

623.3 	Piping System 

The piping system, including dosing equipment and distributor, shall be designed to 
provide capacity for the peak hourly flow rate, including recirculation required under 
Design Section 6.2.6.5 
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. Recirculation rate;

. Provision for adequate ventilation;

'r Freeziug problems in winter time; and
. Provision for flushing the underdrain sysrem.

Flow distribution slateur selection should be based on the following:

. Ruggedness of constmction;

. Ease of cleaning;

. Abilityto handle largevariations in flowwhile mainraining adequate and uniform
flow distibution; and

. Corrosion resistance.

Filters shall be designed so as to provide the reduction in biochemical orygen demand
required by local conditions, or to properly condition the sewage for subsequent trearrnent
Proc$ses. Each qntem shall indude a primary settling tank, the filter bed and a hpmus
tank.

622 D€siSp Cbancteristics

Table 6.4 Presents desrgn characteristics for wrious trickling filter classifications.

6-23 DosingEquipment

623.1 Dist-zlbttion

The sewage may be distributed over the filter by rotary distibutors or other suitable
devices which will pemit reasonably ruriforrr distribution to the surface area. Ar design
average flow, the deviation from a calsulated uniforrrly distibuted volume per square
meter of the filter surface shall not exceed plus or minus ten percent at any point. 

-

62.32 Dosr4g

Sewage may be applied to the filters by siphous, pumps or by gravity discharge from
preceding treaErent rurits when suitable flow characteristics have been developed.
Application of the sewage shall be practically continuous. The piping s)'stem shall be
designed for recirculation.

623.3 Piping SJ.stern

The pipiug sjntem, induding dosing equipment and disuibutor, shall be designed to
prwide capacity for tbe peak hor:rty flow rate, induding recirculation required pnder
Design Section 6.2.6.5
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62.3.4 	Hydraulics 

All hydraulic factors involving proper distribution of sewage on the filters should be 
carefully calculated. For reaction type distributors, a minimum overhead of 600 mm 
between the low water level in the siphon chamber and the center of the arms is generally 
desirable. 

62_3.5 	Clearance 

A minimum clearance of 150 mm between the media and distributor arms shall be 
provided. Greater clearance is essential where icing occurs. 

6.2.4 	Filter Media 

624.1 	Materials 

The trickling filter medium shall be crushed rock, blast furnace slag or a synthetic 
medium specially manufactured for this purpose. The media should serve to provide the 
anchorage and space for biologically active slime material, to assist in distributing the flow 
as it passes downward through the bed and to permit circulation of air. 

624.2 	Qualify 

The media shall be durable, resistant to spoiling or flaking and be relatively insoluble in 
sewage. The media shall be chemically and biologically inert. The top 450 mm shall have 
a loss by the 20-cycle, sodium sulfate soundness test of not more than ten percent, as 
prescribed by ASCE Manual of Engineering Practice, Number 13. The balance shall pass 
a ten-cycle test using the same criteria. Slag media shall be free from iron. Manufactured 
media shall be resistant to ultraviolet degradation, disintegration, erosion, aging, all 
common acids and alkalies, organic compounds and fungus and biological attack. Such 
media shall be structurally capable of supporting a man's weight or a suitable access 
walkway shall be provided to allow for distributor maintenance. 

62.4.3 	Depth 

Rock and/or slag filter media shall have a minimum depth of 1.8 meters above the 
underdrains. Manufactured filter media should have a minimum depth of three meters 
to provide adequate contact time with the wastewater. Rock and/or slag filter media 
depths shall not exceed three meters and manufactured filter media depths shall not 
exceed nine meters except where special construction is justified through extensive pilot 
studies. 
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623.4

623-5

624

62.4.7

62.42

62.43

IIydraulio

All hydraulic factors involving proper distribution of sewage on tJ:e filters should be
carefully calculated. For reaction tlpe distributors, a minimum overhead of 600 mm
between the low water level in the siphon chamber and the center of the a:ms is generally
desirable.

Clearance

{ minirnunr dearance of 150 mm betwem the media and distributor arms shall be
provided. Greater dearance is essmtial where icing occurs.

Filter Media

Matsials

The trickiing filter medium shall be cnrshed rock, blast furnace slag or a synthetic
medium speciallymanufacn:red forttris purpose. The media should sewe to provide the
anchorage and space for biologically active slime material, to assist in distributing ttre flow
as it passes downward through the bed and to permit circulation of air.

aualig

Ttre media shall be durable, resistant to spalling or fliking and be relatively insoluble in
sewage. The media shall be chenically and biologically inert The top 450 mm shall have
a loss by the 2O-cyde, sodiun sulfate sourdness test of not Eore than ten percent, as
prescribed by A.SCE Manual of Engineering Practice, Nr"nber 13. The balance shall pass
a ten-cyde testusingthe srme criteria. Slagmedia shall be free from iron. Manufacnrred
media shall be resistant to ultraviolet degradation, disintegration, erosion, aging, all
coulmon acids and alkalies, organic comporn& and fungus and biological attack Such
media shall be stucturally capable of supporting a man's weight or a suitable access
wallaray shall be provided to allow for distributor maintenance.

Dqdr

Rodc anVor slag filter media shall have a minimum depth of 1.8 meters above the
urderdrains. Manufacfl:red filter media should have a nrinirnum depth of three tueters
to provide adequate contact time with the wastewater. Rock and./or slag filter media
deptls shall not exceed three meters and manufacnrred filter media depths shall not
exceed nine meters except where special construction is justified tbrough extensive pilot
shrdies.
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6.2.4.4 	Size and Grading of Media 

a. Crushed Rock, Slag and Similar Media 

Crushed rock, slag and similar media shall not contain more than five percent by weight 
of pieces_ whose longest dimension is greater than three times the least dimension. 

The media shall be free from thin, elongated and flat pieces, dust, clay, sand or fine 
material and shall conform to the following size and grading when mechanically graded 
over a vibrating screen with square openings: 

Passing 115 mm screen 
Retained on 75 mm screen 
Passing 50 mm screen 
Passing 25 mm screen 

b. Hand-Packed Field Stone 

100% by weight 
95% to 100% by weight 
0-2% by weight 
0-1% by weight 

Maximum dimensions of stone - 125 mm 
Minimum dimensions of stone - 75 mm 

	

6.2.4.5 	Manufactured Media 

Suitability shall be evaluated on the basis of experience with installations handling similar 
wastes. 

	

6.2.4.6 	Handling and Placing of Media 

Material delivered to the filter site shall be stored on wood planked or other approved 
clean hard surfaced areas. All material shall be rehandled at the filter site and no 
material shall be dumped directly into the filter. Crushed rock, slag and similar media 
shall be re-screened or forked at the filter site to remove all fines. Such material shall be 
placed by hand to a depth of 300 mm above the tile underdrains and all material shall be 
carefully placed so as not to damage the underdrains. The remainder of the material may 
be placed by means of belt conveyors or equally effective methods approved by the 
engineer. Manufactured media shall be handled and placed as approved by the regulatory 
authority. Trucks, tractors or other heavy equipment shall not be driven over the filter 
during or after construction. 
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62.45

6246

crushed rodg slag and sirnilar media shall not contain more ttran five percent by weight
of pieces-whose longest dimension is greater than three times the teasi aimension.

The media shall be free from thin, elongated and flat pieces, dusq clay, sand or fine
material and shall conform-to the following size and Srading when mechanically graded
over a vibrating screen with square openings:

Sizc, qd. Grailing of Mdia

Crushed Rod Slag and Similar Media

Passing 115 mrn screm
Retained on 75 mm screen

Passing 50 rn'n screen

Passing 25 mm screen

100% by weight
95o/o to 100o/o by weight
620/o by weight
O-lo/o by weight

Hand-Packed Field Stone

Maximrm dimensious of stone - 125 msr
Minimun.li"lensions of stone - 75 mm

Mautfucnnd Mdin

Suitabilityshall be ernluated onthe basis of "xperiencewith installations han.ringsioilar
wiultes.

Handling @tilPlaring of Meilia

Material delivered to the filter site shall be- stored on wood planked or other approved
clean hard surfaced areas. All material shall be rehanded at rhe filter site'and noDaterial shall be dumped directly into the filter. Crushed roclg slag and similar mediatln !: re-scregned or forked at the filter site to remove all fines. Such material shall beplaced by hand to a depth of 3@ r"n above the tile underdrains and au material shall becarefi:llyplaced so as noJto danage the uoderdrains. The remainder of the mat€rial Daybe placed by means of bdt-conveyors or egnally effestive medrods 

"pprooJ 
uy t.engineer. Manufactured media shali be handled and placed as apfroved Uy Oe og,rflrt".yauthority. Trucks, tractont or otier heavy equipment shall noi Le driven over se filterduring or after coDsrnctioD



BIOLOGICAL TREATMENT 	 Page D6 - 20 

6.2.5 	Underdrainage System 

62.5.1 	Arrangement 

Underdrains with semi-circular inverts or equivalent should be provided and the 
underdrainage system shall cover the entire floor of the filter. Inlet openings into the 
underdrains shall have an un-submerged gross combined area equal to at least 15 percent 
of the surface area of the filter. 

625.2 	Slope 

The underdrains shall have a minimum slope of one percent. Effluent channels shall be 
designed to produce a minimum velocity of 0.6 meters per second at average daily rate 
of application to the filter, including recirculation flows. 

625.3 	Flushing 

Provision should be made for flushing the underdrains, unless high rate recirculation is 
used. In small filters, use of peripheral head channel with vertical vents is acceptable for 
flushing purposes. Inspection facilities shall be provided. 

62.5.4 	Ventilation 

The underdrainage system, effluent channels, and effluent pipe shall be designed to permit 
free passage of air. The size of drains, channels, and pipe should be such that not more 
than 50 percent of their cross-sectional area will be submerged under the design peak 
instantaneous flow, including proposed or possible future recirculated flows. 

Forced ventilation should be provided for covered trickling filters to insure adequate 
oxygen for process requirements. Windows or simple louvred mechanisms so arranged 
to ensure air distribution throughout the enclosure shall be provided. The design of the 
ventilation facilities shall provide for operator control of air flow in accordance with 
outside seasonal temperature. Design computations' showing the adequacy of air flow to 
satisfy process oxygen requirements shall be submitted. 

6.2.6 	Special Features 

626.1 	Flooding 

Appropriate valves, sluice gates, or other structures shall be provided to enable flooding 
of filters comprised of rock or slag media for filter fly control. 
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625 Underdninage Systu

62.5.7 Arranganant

Underdrains wit}r se'"i-circr:lar invens or equfiralent should be provided and the
underdrainage s)'stem shall cover the entire floor of the filter. Inlet opcnings into the
rurderd:zins shall have an tur-submerged gross combined area equal to at least 15 percent
of the surface area of the filter.

6252 Slope

The rmderdrains shall bave a minimugr slope of one percent. Effluent chamrels shall be
designed to produce a minimum velocity of 0.6 meters per second at average daily rate
of application to the filter, induding recirculation flows.

62-53 flusftntg

Provision should be made for flushing the underdrains, rurless high rate recirculation is
used- In snall filters, use of peripheral head charurel with vertical venB is accepable for
fushing purposes.. Inspection facilities shall be provided. .

625.4 Vano7Lation

The r:nderdrainage s],sten, efiluent channels, and effiuent pipe shall be designed to perrrit
free passage of air. The size of drains, drarurels, and pipe should be such that not more
than 50 percent of their cross-sectional area will be zubmerged under the design peak
instantaneous flow, induding proposed or possible future recirculated flows.

Forced ventilation should be provided for covered trickling filters to insure adequate
orygen for process reguirements. Windows or simple louwed mechanisms so arranged
to ensure air distribution throughout the endosure shall be provided. The design of the
ventilation facilities shall provide for operator control of air flow in accordance with
outside seasonal terDPerature. Design computations'showing the adequacy of air flow to
satisfr process orygen reguirenents shall be submitted.

626 Specid Feanres

626.7 nondtury

Appropriate valves, sluice gates, or other sEuctures shall be provided to enable flooding
of filters comprised of rock or slag media for filter fly control.
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6.2.62 	Freeboard 

A freeboard of 1.2 m or more should be provided for tall, manufactured media filters to 
maximize the containment of windblown spray. 

6.2.6.3 	Maintenance 

All distribution devices, underdrains, channels and pipes shall be installed so that they 
may be properly maintained, flushed or drained. 

6.2.6.4 	Protection from Freezing 

Covers shall be provided to maintain operation and treatment efficiencies, when climate 
conditions are expected to result in problems due to cold temperatures. 

626.5 	Recii adation 

The piping system shall be designed for recirculation of filter effluents, secondary sludge 
or settled effluent as required to achieve the design efficiency. The recirculation rate shall 
be variable and subject to plant operator control. 

Flow Measurement 

Devices shall be provided to permit measurement of influent flow to the filter and the 
recirculation rate. Time lapse meters and pump head recording devices are acceptable for 
facilities treating less than 5000 m3/d. 

62.7 	Multi-Stage Filters 

The foregoing standards and recommendations also apply to multi-stage filters. Multi-
stage filters may be used in series or in parallel. 

6.2.8 	Rotary Distributor Seals 

Mercury seals shall not be permitted. Ease of seal replacement shall be considered in the 
design to ensure continuity of operation. 
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6262 Frdbmril

A freeboard of 1.2 m or more should be provided for tall, manufactured media filters to
qlarrirnizg the contaiunent of windblown spray.

62.6-3 Maintuunce

All distribution devices, r:nderdrains, channels and pipes shall be instatled so that they
may be properly maintained, flushed or drained.

62-6.4 hoterrionfrmt Fruing

Covers shall be provid€d to maintain opention and treatment efficiencies, when climate
conditions are expected to result in probl"'ns due to cold temperatures.

626-5 Rrriral/iation

The piplng q/stem shall be designed for recirculation of filter .ffiuents, secondary sludge
or setded afFlu€nt as reErired to a&ieve &e design efficiency. the recirnrlation rate shall
be variable and'smbject to plant ope&ttor conrol.

,/ 6^.66 I'Iow Musrqrmnt

Devices shall be provided to pirrmit measurement of influent flow to the filter and the
recirculation rate. Time lapse meters and pump head recording devices are acceptable for
facilities treating less than 5000 n3/d.

627 Multi-Sage Filters

The foregoing standards ald recommmdations also apply to multi-stage filters. Muli-
stage filters may be used in series or in parallel.

628 RoayDisributorseals

Mercury seals shall not be permitted. Ease of seal replacement shall be considered in the
design to eDsure coatinuity ofoperation.
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6.2.9 	Treatment Efficiency 

62.9.1 	Pilot Testing 

Required volumes of trickling filters shall be based upon pilot testing with the particular 
wastewater or any of the various empirical design equations that have been verified 
through actual full scale experience. Such calculations must be submitted if pilot testing 
is not utilized. Pilot testing is recommended to verify performance predictions based upon 
the various design equations, particularly when significant amounts of industrial wastes 
are present. 

62.9.2 	Design Equations 

6.2.9.2.1 	Stone Media Filters 

Stone media filters shall be designed based on the following procedure: 

a. 	NRC Formula 

First or Single Stage: 

100 

W 1 + 0.0085 (—
'VF

) 

Second Stage: 

E2 
100 

I  TO 0.0085  1  + 	 ( 	)2 

Where: 

El 	= 	Percent BOD removal efficiency through the first-stage filter and 
clarifier, 

BOD loading (Ibs/day) to the first or single-stage filter, not 
including recycle, 

V 	= 	Volume of the particular filter stage in acre-ft., 
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629 Treatment Efficiency

62-9.7 PilatTcting

Requked volumes of uickling filters shall be based upon pilot testing with the particular
wa;tewater or any of the narious enpirical design equations ttrat have been verified
through actual firll scale orperience. Such calculations must be submitted if pilottesting
is not utilized. Pilot testing is recommended to verify performance predictions based upon
the various design eguations, pa:ticularly when significant amounts of industrial wastes
are Present.

62-92 Desrgn fulcrtiorts

6.2.92.1 Stone Media Filters

Stone media filters shall be designed based on the following procedure:

a. NRC Formr:Ia

First or Single Stage:

Er=

1 + 0.0085 ,#ri

Second Stage:

4= 100

I + O.oo85 CL.ri1-Er -W'

Where:

Er : Percent BOD removal efficiency ttrough the first-stage filter and
darifier,

W = BOD loadint 0bs/dayl to the first or single-stage filter, not
induding recyde,

V = Volr"ne of the parricular filter stage in acre-ft.,
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F 	= 	Recirculation factor for a particular stage, (1 + R)/(1 + 0.1R)2  

R 	= 	Recirculation ratio = recirculated flow/plant influent flow, 

E2 	= 	Percent BOD removal efficiency through the second-stage filter 
and clarifier, 

W' 	= 	BOD loading (lbs/day) to the second-stage filter, not including 
recycle. 

6.2.9.2.2 	Plastic Media Filters 

The following design criteria, parameters and procedures are suitable for designing a 
plastic medium trickling filter. The procedure producing the most conservative results 
(i.e. lowest efficiency) shall be considered acceptable. A designer who uses a different 
design procedure or exceeds the proposed design criteria may do so provided that the 
selected criteria are demonstrated and satisfied in an existing plant. 

a. 	Procedure 1 

L` = 	012) 
T. = e 	 Q" 

Where: 

L. 	= 	Clarified effluent BOD (mg/L) 

L. 	= 	BOD (mg/L) of the mixture of settled influent (primary settling 
tank effluent) and recycled liquid (also known as applied BOD) 

Ico 	= 	BOD removal constant at 20°C 

T 	= 	Liquid temperature in °C 

A 	= 	Specific surface area of media, sq. ft/cu. ft. 

D 	= 	Filter media depth, ft. 

Q 	= 	Hydraulic loading rate, MGAD (millions gal/acre/day) 
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6.2.9.2.2 Plasdc MediaFilters

Recirculation facror for a pa:ticular stage, (1 + R)/(1 + O.lR)a

Recirculation rario = recircurated flovprant influent flow,

Percent BOD removal efficiency through the second-stage filter
and darifier,

BOD loading Obs/day) to the second-stage filter, not including
recyde.

Clarified effiuenr BOD (mS/.)

BOD (rog4) of the mimue of settled influent (primary settling
taak effiuenr) and recyded liquid (also known as applied BODj

BOD removal constant at 20"C

Uquid temperafirre in oC

Speeific surface area of media, sq. Vcu. ft.

Filter media depth, ft.

Hydraulic loading rate, MGAD (millions ga!/acre/day)

R:

E,

wt

The following design criteri4 pammeters and procedures are suitable for designing aplastic mediu:n tickling flter. The procedure producing the mosr conserrrative results
G'e. lowest efficiency) shall be considered acceptable. .i d*igrr", who uses a differenr
design procedure or exceeds the proposed design criteria -"| ao so provided *rat the
selected siteria are demonseated and satisfied In an existingit*t.

a. Procedure 1

L" 
= 

"-l'\tmryaatLo

Where:

,t)

L"

t

rq,o

T

A

D

a

5; .:::l
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b. 	Procedure 2 

Log 	100 = 0.02 (E-50) 
L 

Where: 

• Organic load on trickling filter (lb BOD/day/1000 cft) 

100 	= 	A standard organic load (arbitrarily chosen) at which a plastic 
medium filter can remove 50% of influent BOD 

• Average BOD removal efficiency of the filter at the organic load, L. 

However, under the following operating ranges of various factors, the efficiency may vary 
by plus or minus 5% from the average: 

Wastewater temperature 

Trickling filter depth 

Influent wastewater BOD 

Hydraulic Load 

2 to 15°C 

• 15 to 40 ft. (two filters in series, each 
20 ft. deep may be assumed to be 40 ft. 
in effective depth) 

100 to 400 mg/L 

• 0.83 to 2.5 IG/mingt2  (52 to 158 
million IG/day/acre) 

62.10 	Design Safety Factors 

Trickling filters are affected by diurnal load conditions. The volume of media determined 
from either pilot plant studies or use of acceptable design equations shall be based upon 
the design peak hourly organic loading rate rather than the average rate. An alternative 
would be to provide flow equalization. 
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b. Procedure 2

tog .1g!l - 0.02 (E-50)

L

Where:

L = OrgaDic load on trickling filter 0b BOD/dayllO@ cft)

100 = A staqdard organic load (arbitrarily chosm) at which a plastic
medium filter can remove 5@/o of influent BOD

E : Average BOD remonal'efficienry of the filter at the organic load, I-.

However, r:nderdre following operatiag rtnges of rnrious factors, the effciencymayvary
by plus or rqinus 570 from the average:

Wastewater tempeEfure : 2 to 15'C

Tricklhg filter depth : 15 to 40 ft. (two filters in series, each .

20 ft. deep may be assuned to be 40 ft.
in effective depth)

lnfluent wastewater BOD : 1OO to 4OO mg/L

Hydrar:lic Load

6210 Desigu SafetyFactors

- 0.83 to 2.5 lc/mirly'tf (52 to 158
rnilfion lG/day/acre)

Trickling filters are affected by diurnal load conditions. The volume of media determined
from eitherpilotplantstudies oruse ofacceptable design equations shatl be based upon
the design peak hor:rly organic loading rate rather than the average rate. An alternative
would be to provide flow equalization.

ja.
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6.3 	ROTATING BIOLOGICAL CONTACTORS 

63.1 	General 

6.3.1.1 	Applicability 

The Rotating Biological Contactor (RBC) process may be used where sewage is amenable 
to biological treatment. The process may be used to accomplish carbonaceous and/or 
nitrogenous oxygen demand reductions. 

Considerations for the rotating biological contactor (RBC) process should include: 

• Raw sewage amenability to biological treatment; 
• Pretreatment effectiveness including scum and grease removal; 
• Expected organic loadings, including variations; 
• Expected hydraulic loadings, including variations; 
• Treatment requirements, including necessary reduction of carbonaceous and/or 

nitrogenous oxygen demand; 
• Sewage characteristics, including pH, temperature, toxicity, nutrients; 
• Maximum organic loading rate of active disc surface area; 
• Minimum detention time at maximum design flow. 

6.3.1.2 	Winter Protection (Enclosures) 

Wastewater temperature affects rotating contactor performance. Year-round operation 
requires that rotating contactors be covered to protect the biological growth from cold 
temperatures and the excessive loss of heat from the wastewater with the resulting loss 
of performance. 

Enclosures shall be constructed of a suitable corrosion resistant material. Windows or 
simple louvred mechanisms which can be opened in the summer and closed in the winter 
shall be installed to provide adequate ventilation. To minimize condensation, the 
enclosure should be adequately insulated and/or heated. Mechanical ventilation should 
be supplied when the BBC's are contained within a building provided with interior access 
for personnel. 

6.3.1.3 	Required Prefreatnzent 

RBC's must be preceded by effective settling tanks equipped with scum and grease 
collecting devices, unless substantial justification is submitted for other pretreatment 
devices which provide for effective removal or grit, debris and excessive oil or grease prior 
to the RBC units. Bar screening or comminution are not sole means of pretreatment. 
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6-3 ROTATING BIOLOGICEL CONTACTORS

Cr@€ral

Applimbt@

'fhi Rotating Biological contactor (RBC) process may be used where sewage is anenable
to biological treahent lhe process may be used to accomplish carbonaceous andlor
nitrogenous o)q{gen demand reductions.

Considerations for the rotating biological contactor @BC) process should include:

Raw sewage ameuability t9 biological treabent;
Pretreatment effectiveness induding scusr and grease removal;
Expected organic ls2din gs, induding variations;
Expected hydraulic loadings, induding variations;
Treabent reEriremenB, induding necessary reduction of carbonaceous anVor
uitrogenous oqfgen demand;

Sewage characteristics, induding pH, temperature, toxicity, nucients;
Maximum orgaic loa.l'qg rate of active disc surface area;
Minim:n deteution time at 6:oimurn design flow.

Wirrtr Proenion (fudwtu.cs)

Wastewater temPenttrre affects rotating contactor performance. Year-round operation
reguires that rotating contactors be covered to protect the biological growrh from cold
temperatues and the excessive loss of heat from the wastewater with the resulting loss
of performance.

Endosures shall be coustnrcted of a suiable corrosion resistant material. Windows or
simple louned mechanisms which can be opened in the sr,unner and closed in the winrer
shall be installed to provide adequate veutilation. To minimize condensation, the
endosure should be adequately insulated and/or heated. Mechanical ventilation should
be supplied when ttre RBCs are contained within a building provided with interior access
for personnel.

RcgariredPrefeanaant

RBCs must be preceded by effective settliog tanks equipped with scum and grease
collecting devices, ruless substantial justification is zubmined for other pt"tu"ir"nt
devices whidr provide for effective removal or gnt, debris and eccessive oil oi grease prior
to the RBG rmits. Bar screening or conminution are not sole means of pretreaurent.
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6.3.1.4 	Flow Equalization 

For economy of scale, the peaking factor of maximum flow to average daily flow should 
not exceed 3. Flow equalization should be considered in any instance where the peaking 
factor exceeds 2.5. 

63.1.5 	Operating Temperature 

The temperature of wastewater entering any RBC should not drop below 13°C unless there 
is sufficient flexibility to decrease the hydraulic loading rate or the units have been 
increased in size to accommodate the lower temperature. Otherwise, insulation or 
additional heating must be provided to the plant. 

6.3.1.6 	Design Flexibility 

Adequate flexibility in process operation should be provided by considering one or more 
of the following: 

a) Variable rotational speeds in first and second stages; 
b) Multiple treatment trains; 
c) Removable baffles between all stages; 
d) Positive influent flow control to each unit or flow train; 
e) Positively controlled alternate flow distribution systems; 
f) Positive airflow metering and control to each shaft when supplemental operation 

or air drive units are used; 
g) Recirculation of secondary clarifier effluent. 

63.1.7 	Hydrogen Sulphide 

When higher than normal influent or sidestream hydrogen sulphide concentrations are 
anticipated, appropriate modifications in the design should be made. 

6.3.2 	Unit Sizing 

The Designer of an RBC system shall conform to the following design criteria, unless it 
can be shown by thorough documentation that other values or procedures are appropriate. 
This documentation may include detailed design calculations, pilot test results, and/or 
manufacturer's empirical design procedures. It should be noted that use of manufacturer's 
design procedures should be tempered with the realization that they are not always 
accurate and in some cases can substantially overestimate attainable removals. 
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53-1.4 FIow fuialimtion

For economy of scale, the peaking factor of maximum flow to average daily flow should
not exceed 3. Flow equalization should be considered in any insrance where the peaking
factor orceeds 2.5.

63-7.5 OgaAngTanpuature

The temperatr:re of wastewater entering anyRBC should not drop below 13"C rurless there
is sufficient flexibility to decrease the hydraulic loading rate or the units have been
increased in size to acco[rmodate the lower temperature. Ot]rerwise, insulation or
additional heating must be provided to the plant.

63-7-6 D€sign nqbr@

Adequate flexibility in process operation shor:ld be provided by considering one or more
of the following:

a) Variable rohtional speeds in 6rst and second stages;

b) Multiple treatrnent trains;

c) Resronable baffles between all stages;

d) Positive iofluent flow conuol to each rmit or flow train;
e) Positively controlled altemate flow distibution systems;

0 Positive airflowmetering and control to each shaft when supplemental operation
or air drive units are used;

g) Recirculation of secondary darifier efluent.

63.7.7 Wdrqar Srnphirtz

When higher than normal ir:fluent or sidestrean hydrogen sulphide concentrations are' anticipated, appropriate modifications in the design should be made.

632 Unit Siziag

The Designer of an RBC system shall conforrr to the following design criteria, rnless it
can be shown bythorough documentationthat othernalues orprocedures are appropriate.
Ttris documentation may indude detailed design calculations, pilot rest resuhs, and/or
manufactr:reds empirical design procedures. It should be noted that use of manufactue/s
design procedures should be tempered with the realization that they are not always
accurate and in some oases can substartially overestimate attainable removals.
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6.3.2.1 	Unit Sizing Considerations 

Unit sizing shall be based on experience at similar full-scale installations or thoroughly 
documented pilot testing with the particular wastewater. In determining design loading 
rates, expressed in units of volume per day per unit area of media covered by biological 
growth, the following parameters must be considered: 

a) design flow rate and influent waste strength; 
b) percentage of BOD to be removed; 
c) media arrangement, including number of stages and unit area in each stage; 
d) rotational velocity of the media; 
e) retention time within the tank containing the media; 
f) wastewater temperature; and 
g) percentage of influent BOD which is soluble. 

In addition to the abOve parameters, loading rates for nitrification will depend upon 
influent total kjeldahl nitrogen (11(N), pH and allowable effluent ammonia nitrogen 
concentration. 

	

6.3.2.2 	Hydraulic Loading 

Hydraulic loading to the RBCs should range between 75 to 155 L/d/m2  of media surface 
area without nitrification, and 30 to 80 Lis with nitrification. 

	

6.3.2.3 	Organic Loading 

The RBC process is approximately first order with respect to BOD removal; ie., for a given 
hydraulic loading (or retention time) a specific percent BOD reduction will occur, 
regardless of the influent BOD concentration. However, BOD concentration does have a 
moderate effect on the degree of treatment, and thus the possibility of organic overloading 
in the first stage. With this in mind, organic loading to the first stage of an RBC train 
should not exceed 0.03 to 0.04 kg BOD/m2/d or 0.012 to 0.02 kg BOD soluble/m2/d. 

Loadings in the higher end of these ranges will increase the likelihood of developing 
problems such as heavier than normal biofilm thickness, depletion of dissolved oxygen; 
nuisance organisms, and deterioration of overall process performance. The structural 
capacity of the shaft; provisions for stripping biomass; consistently low influent levels of 
sulfur compounds to the RBC units; the media surface area required in the remaining 
stages; and the ability to vary the operational mode of the facility may justify choosing a 
loading in the high end of the range, but the operator must carefully monitor process 
operations. 
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6-32-7 lhdt Sitfurg Considsations

Unit sizing shall be based on uperience at sirnilar'full-scale installations or thoroughiy
docr:mented pilot testing with the parricular wastewater. In determining design loading
tzlt€s, exPressed in rurits of volusre per day per rurit area of media covered by biological
growth, the following pammeters musr be considered:

desigu flow rate and influent waste scength;
percentage of BOD to be removed;

media zurangement, including number of stages and rurit area in each stage;
totational velocity of the media;

retention time within the tank containing the media;
wastewater t"mperature; and

percentage of influent BOD which is soluble.

a)

b)

c)

d)

e)

D

s)

r_\
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632.3

In addition to tlre abbve parameters, loading rates for niuification will depend upon
influent total kjeldabl uitrogen CII(N), pH and allor,rnble "ffiuent a'nmonia nitogen
concentration.

IIydrunic LudW

Hydraulic loading to the RBCs should range between 75 to 155 lJd/mz of media surface
area without nirification, and 30 to 80 Vs with niuification.

Aryonicloading

The RBC Process is approrrimately first order with respect to BOD removal; ie., for a given
hydraulic loading (or reteotion time) a specific percent BOD reduction will oicur,
regardless of tbe influmt BOD concentation. However, BOD concenuation does have a
moderzte effect on the degree of teatoang and thus fie possibility of organic overloa'iiqg
in the first stage. With this in nin4 organic loading to ttre first stage of an RBC rain
should not exceed 0.03 to o.o4 kg BoD/m2/d or 0.012 to 0.02 kg BoD solublvm2/d.

Loading: in the higher eud of these ranges will increase the likelihood of developing
problems nrch as heavier tran normal biofilm thickrress, depletion of dissolved oryLen,'
nuisance organisns, and deterioration of overall process performance. Ttre srucnnal
capacity of the shaft; provisions for stripping biomass; consistendy low influent levels of
sulfur compounds to the RBC r:nits; the media surface area required in the remaining
:tages; and the ability to rrary the operational mode of dre facility may justify choosing a
loading in the high end of the riarte, but the operator must carefuily monitor pro."rt
operatioos.

-.:l
ii
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6.324 	Tank Volume 

For purposes of plant design, the optimum tank volume is measured as wastewater volume 
held within a tank containing a shaft of media per unit of growth covered surface on the 
shaft, or litres per square metre (L/m2). The optimum tank volume determined when 
treating domestic wastewater up to 300 mg/L BOD is 0.042 Lim', which takes into 
account wastewater displaced by the media and attached biomass. The use of tank 
volumes in excess of 0.042 Lim' does not yield corresponding increases in treatment 
capacity when treating wastewater in this concentration range. 

6.32.5 	Detention Time 

Based on a tank volume of 0.042 Lim', the detention time in each RBC stage should range 
between 40 to 120 minutes without nitrification, and 90 to 250 minutes with nitrification. 

6.3.2.6 	Media Submergence and Clearance 

RBC's should operate at a submergence of approximately 40 percent based on total media 
surface area. To avoid possible shaft overstressing and inadequate media wetting, the 
liquid operating level should never drop below 35 percent submergence. Media 
submergence of up to 95 percent may be allowed if supplemental air is provided. A 
clearance of 10 to 23 cm. between the tank floor and the bottom of the rotating media 
should be provided so as to maintain sufficient bottom velocities to prevent solids 
deposition in the tank. 

6.3.3 	Design Considerations 

6.33.1 	Unit Staging 

The arrangement of media in a series of stages has been shown to significantly increase 
treatment efficiency. It is therefore recommended that an RBC plant be constructed in at 
least four stages for each flow path (or four zones of media area). 

Four stages may be provided on a single unit by providing baffles within the tank. For 
small installations where the total area requirements dictate two units per flow path, two 
units may be placed in series with a single baffle in each tank, thus providing the 
minimum of four stages. For larger installations requiring four or more units per flow 
path, the units may be placed in a series within the flow path, with each unit itself serving 
as a single stage. Generally, though, plants requiring more than four stages should be 
constructed in a series of parallel floor trains, each comprised of four separate stages. 

Wastewater flow to RBC units may be either perpendicular or parallel to the media shafts. 

BIOLOGICET TREATII'TENT Page D6 - ZJl
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6.325

6.326

6.3.3

6.33.1

TankVolnrc

For purposes of plant design, the optimum tank volume is measured as wastewater volusre
held within a tank containiug a shaft of media per r:nit of growth covered surface on the
shaft, or litres per square metre (I./ml. The optimum tank volume determined when
treating domestic wastewater up to 300 mg/L BOD is 0.O42 Vmz, which takes into
account wastewater displaced by the media'and attached biomass. Ttre use of tank
volr:mes in excess of O.O42 Vm2 does not yield corresponding increases in treatrnent
capacity when teating wastewater in this concentration r:rnge.

D*rzrtionTime

Based on a tank voh:me of 0.042 Vm2, the detention time in each RBC stage should range
between 40 to 120 Einutes without nitrification, and 90 to 250 minures with nitrification.

Medio Suhma3lana, and. Cleorance

RBCs should operate at a submergence of approximately 40 percent based on total media
surface area. To avoid possible shaft overstressing and inadequate media werting, the
liquid operating level should never drop below 35 percent submerg€nce. Media
submergence of up to 95 percent may be allowed if supplemental air is provided. A
clearance of 10 to 23 cm. between the rank'floor and the bottom of the rotating media
should be provided so as to maintain sufficient bottom velocities to prevent solids
deposition in the tanlc

Desigtr C,onsiderations

Lhrt SeSing

The arrangement of media in a series of stages has been shown to significandy increase
treatuent ef6ciency. It is trerefore recoulmended that an RBC plant be consmrded in at
least for:r stages for each flow pattr (or four zones ofmedia area).

For:r stages may be prwided on a single r:nit by providing baffles within the tanlc For
small installations where tre total area requirements dictate nvo units per flow path, nro
units may be placed in series with a single bafle in each tank" thus providi'lg rhe
minimu:n of four stages. For larger installations requiring four or more units per flow
path, the units may be placed in a series within the flow path, with each r:nit iuelf sewing
as a single stage. Generally, though, plants requiring more than four stages should be
consEucted in a series of parallel floor trains, each comprised of for:r separate stages.

Wastewater flow to RBC udts may be either perpendicular or parallel to the media shafts.
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63.3.2 	Tankage 

RBC units may be placed in either steel or concrete tankage with baffles when required, 
and constructed of a variety of materials. The design of the tankage must include: 

1. Adequate structural support for the RBC and drive unit; 
2. Elimination of the °dead° areas; 
3. Satisfactory hydraulic transfer capacity between stages of units; and 
4. Considerations for operator safety. 

The structure should be designed to withstand the increased loads which could result if 
the tank were to be suddenly dewatered with a full biological growth on the RBC units. 
The sudden loss of buoyancy resulting from unexpected tank dewatering could increase 
the bearing support loadings by as much as 40%. 

Provisions for operator protection can be included in the tankage design by setting the top 
of the RBC tankage about one foot above the surrounding floor and walkways, with 
handrails placed along the top of the tankage, to provide an effective barrier between the 
operator and exposed moving equipment. The high tank walls will also prevent loss or 
damage by any material accidentally dropped in the vicinity of the units and entering the 
tankage. 

6.3.3.3 	High Density Media 

Except under special circumstances, high density media should not be used in the first 
stage. Its use in subsequent stages should be based on appropriate loading criteria, 
structural limitations of the shaft and media, and media configuration. 

6.33.4 	Shaft Rotational Velocity 

The peripheral velocity of a rotating shaft should be approximately 18 m/min for 
mechanically driven shaft, and between 9 and 18 mimin for an air driven shaft. Provision 
should also be made for rotational speed control and reversal. 

6.3.35 	Biomass Removal 

A means for removing excess biofilm growth should be provided, such as air or water 
stripping, chemical additives, rotational speed control/reversal, etc. 

632.6 	Dissolved Oxygen Monitoring 

First-stage dissolved oxygen (DO) monitoring should be provided. The RBC should be 
able to maintain a positive DO level in all stages. 
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6332

6s33

633.4

633.5

6.33.6

Tanlcoge

RBc uniB may be placed in either steel or concrete tankage with baffes when required,
and constructed of a variety of materials. The design of tie tankage must include:

1. Adequate st'ct'ral support for the RBC and drive r:nit;
2. Elimination of t}te .dead" 

areas;

3. satisfactory hydnutii ransfer capacity between stages of r:nits; and
4. Considerations for operator safety.

The stucture should be designed to wi$stand the increased loads which could result ifthe tank were to be suddenly dewatered with a full biological growth on tre RBc unirs.
The sudden loss of b}oryncy yesnlting from unerpected tank Jewatering could increase
tlre bearing support loadings by as much as 4Oo/o.

Provisions for operator protection can be inclurred in the tankage design by sening the top
9f the RBC tankage about one foot above the surounding-floor 

"oa ",a6iyr, with
handrarls placed along the top of the ttutkage, to provide * iffu.ti*r barrier between theo?erztor and eqposed T*ittq equipment The high tank walls will also preveDt loss or
damage by anymaterial accidentally dropped in tfr-e vicinity of ttre units and entering the
tankage.

High Dalniry Medio

Except under special- circumstances, high density media should not be used in the firststage' Its use in subsequent states should be based on appropriate loading criGa,stucnral limitations of the shaft and media, and media .orrh'g,rratiorr.

Shaft RowionaMoriLy

The peripheral velocity- of a.:otating shaft shoutd be approximately 1g m,/min formechanically driven shaft, and bent'een 9 and 18 m,zmin for an air driven shaft. provision
should also be made for rotational speed conrol and.reversal.

3fippas Rg1trqrral

A means for renoving-excess biofilm growth should be provided, such as air or waterstripping chemical additives, rotational speed controVrevenal, etc.

Dissotwd Arygat Moninring

Fint-stage dissolved orygen (Do) monitoring should be provided. Ttre RBC should beable to mainain a positive DO level in all srages.

f::"i
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63.3.7 	Supplemental Air 

Periodic high organic loadings may require supplemental aeration in the first stage to 
promote sloughing of biomass. 

	

6.33.8 	Side Stream Inflows 

The type and nature of side stream discharges to an RBC must be evaluated, and the 
resulting loads must be added to the total facility influent loads. Anaerobic digesters 
increase ammonia nitrogen loadings, and sludge conditioning processes such as heat 
treatment contribute increased organic and ammonia nitrogen loadings. Whenever septic 
tank discharges comprise part of the influent wastewater or any unit processes are 
employed that may produce sulfide ahead of the RBC units, the additional oxygen demand 
associated with sulfide must be considered in system design. 

	

6.3.3.9 	Recirculation 

Consideration should be given to providing recirculation of RBC effluent flow. This may 
be necessary during initial start-up and when the inflow rate is reduced to extremes. 

For small installations, such as those serving an industrial park or school, the inflow over 
weekends or at holiday periods may drop to zero. During such periods, the lack of 
incoming organic load will cause the media biogrowth to enter the endogenous respiration 
phase where portions of the biogrowth become the food source or substrate for other 
portions of the biogrowth. If this condition lasts long enough, all of the biogrowth will 
eventually be destroyed. When this condition is allowed to exist, the RBC process does 
not have adequate biogrowth to provide the desired treatment when the inflow restarts. 

If flow can be recycled through the sludge holding/treatment units and then to the RBC 
process, an organic load from the sludge units can be imposed on the RBC process. This 
imposed load will help to maintain the biogrowth and, as a secondary benefit, help 
stabilize and reduce the sludge. 

When any new facility is first started, the biogrowth is slow to establish. If it is desired 
to build up the biogrowth before directing all of the inflow to the RBC process (as when 
the RBC is replacing an older existing process) some inflow may be directed to the RBC 
process and recycled. 

In the first few days, minimal biogrowth will develop with only minimal removal of the 
organic load. By recycling, the unused organic load again becomes available to the 
biogrowth. As the biogrowth develops, the recycle rate should be reduced, with new 
inflow added to increase the organic load. As the biogrowth develops further; the recycle 
is eventually reduced to zero with all of the inflow being the normal RBC influent. 
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63.s.7

6.33.8

63s.9

$ryplanaulAir

Periodic high organic loadings may require supplemental aeration in the first stage to
promote sloughing of biomass.

Side Str:ecnlnfour

The tlpe and nature of side sueam discharges to an RBC must be ernluated, and the
resulting loads must be added to the total facility influent loads. Anaerobic digesters
increase "'n'nonia nitrogen loadings, and sludge conditioning processes such as heat
treatment contribute increased organic and arnrnonia nitrogen loadings. Whenever septic
tank discharges comprise part of ttre influmt wastewater or any rmit processes are
employedthatmayproduce sulfide ahead oftheRBC units, the additional otrygen demand
associated with sulfide must be considered in sptem design.

Retiraiation

Consideration should be given to providing recireulation of RBC efluent flow. This may
be necessary during initial start-up and when the inflow rate is reduced to exremes.

For small installations, sudr as those senring an industrial park or school, the inflow over
weekends or at holiday periods may drop to zero. During such periods, the lack of
incoming organic load will cause the media biogrourttr to enterthe endogenous respiration
phase where portions of the biogrourth become the food source or subsrate for other
portions of tre biogrowth. If this condition lass long enough, all of the biogrowth will
evenilally be destroyed. When this condition is allowed to exisq the RBC process does
not have adeguate biogrowth to provide the desired treaunent when the inflow restarts.

If flow can be recyded through the sludge holding/teaunent units and then to the RBC
process, an organic load from the sludge rurits can be imposed on the RBC process. This
imposed load will help to maintain the biogronrth and, as a secondary benefit, help
stabiiize and reduce the sludge.

When any new facility is first starred, the biogrourth is slow to establish. If it is desired
to build up the biogrounh bdore directing all of the inflow to the RBC process (as when
the RBC is replacing an older existing process) some inflow may be directed to the RBC
process and recyded.

In the first few da1a, minimal biogrourth will develop with only minimal remornl of the
organic load. By recyding, the unused organic load again becomes available to the
biogrowth. As the biogrovrth develops, the recyde rate should be reduced, with new
inflow added to increase the organic load. As the biogrourth develops further,'the recyde
is evennrally reduced to zero with all of the inflow being the normal RBC influent.

':t
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6.33.10 	Load Cells  

Load cells, especially in the first stage (s), can provide useful operating and shaft load data. 
Where parallel trains are in operation, they can pinpoint overloaded o•underloaded trains. 
Stop motion detectors, rpm indicators and clamp-on ammeters are also potentially useful 
monitoring instruments. 

Therefore, load cells shall be provided for all first and second stage shafts. Load cells for 
all other shafts in an installation are desirable. 

	

6.3.3.11 	Shaft Access 

In all RBC designs, access to individual shafts for repair or possible removal must be 
considered. Bearings should also be accessible for easy removal and replacement if 
necessary. Where all units in a large installation are physically located very close 
together, it may be necessary to utilize large off-the-road cranes for shaft removal. Crane 
reach, crane size, and the impact of being able to drain RBC tankage and dry a unit prior 
to shaft removal should all be considered when designing the RBC layout. 

	

6.33.12 	Structural Design 

The designer should require the manufacturer to provide adequate assurance that the 
shaft and media support structures are protected from structural failure for the design life 
of the facility. Structural designs should be based on appropriate American Welding 
Society (AWS) stress category curves modified as necessary to account for the expected 
corrosive environment. All fabrication during construction should conform to AWS 
welding and quality control standards. 

	

6.3.3.13 	Energy Requirements 

Energy estimates used for planning and design should be based on expected operating 
conditions such as temperature, biofilm thickness, rotational speed, type of unit (either 
mechanical or air driven), and media surface area instead of normalized energy data 
sometimes supplied by equipment manufacturers. Care should be taken to assure that 
manufacturers' data are current and reflect actual field-validated energy usage. 

Only high efficiency motors and drive equipment should be specified. The designer should 
also carefully consider providing power factor correction for all RBC units. 

	

6.3.3.14 	Mb-iftcation Consideration 

Effluent concentrations of ammonia nitrogen from the RBC process designed for 
nitrification are affected by diurnal load variations. Therefore, it may be necessary to 
increase the design surface area proportional to the ammonia nitrogen diurnal peaking 
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63.3.70

6.3.3.L7

633-72

633-73

633-74

Lmd. Cprlc

Load cells, esP€cialty in ttre first stage(s), can provide useful operating and shaft load dam.where parallel trains are in operation, they can pinpoint overloaded or.rmderloaded tains.
Stop motion detectors, rpm indicators and clamp-on ,mrneters are also potentially;"frrl
monitoring instr:ments.

Therefore, load cells shall be proviiled for all first and second stage shafts. Load cells forall other shafis in an installation are desirabte.

ShaftAcrcs

In al! RBC designs, access to individual shafts for repair or possible rerroyal must beconsidered. Bearings shor:ld also be accessible for easy rdoral and replacement ifnecessary. Where all units in a large installation are physically locatei *t;i;r"
together, itmay be necessaryto utilize large off-rhe-road cranes for shaft removal. crane
readt, crane size, and.the impact of-beingible to drain RBc tankage and dry a unit prior
to shaft removal should all be cousidered when desigDing the RBc layout

tuurrr'alD6ign

The designer should require t}re manufacturer to provide adequate assgnuce trrat thetl{ -J T:di" suPPort suutures are protected from sructural'failure for the d;g1llf"
of the facility. structural designs srroua be-based on appropriate Agrerican wlaing
society (Aws) stress category curues modified 

", 
,r".urr"iy'to account for the erpected

corrosive environment. Alt fabrication during *o*t r.ti'or, should conforur to Awsweldiug and quality contol standards.

@rReqtirrzlnallrr.

Energy estimates used for planning and design should be based on exaected operatingconditions such as temperatre, biofilm thicliress, rotational speed, tlpe of ,roii (uitrr",
Dlsch:nigal or air driven), and media surface area instead oi oo*r"lirud energy data
sometimes supplied by equipment manufacturers. care should be taken to assr.re thar
marnrfacturers' data are cuxent and reflect achral fietd-wlidated enerry usage.

intr lie! etrciency motors and drive equipmmt should be specified. The designer should
also carefully consider providing po'".i factor correction for all RBc unie.

Ifr fficafr DnCowiilsation

Fffluent concentratio's sf arnrnssia niuogen from the RBC process designed foraitrification are affected by diu:rral load rraiations. rherefore if may uu ,r."lr"ry-io
increase the design surface area proportional to the ammonia tioog* diurnal peaking
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rates to meet effluent limitations. An alternative is to provide flow equalization sufficient 
to insure process performance within the required effluent limitations. 

6.4 	 WASTE STABILIZATION PONDS AND AERATED LAGOONS 

6.4.1 	Supplement to Pre-Design Report 

6.4.1.1 	General 

The Pre-Design report shall contain pertinent information on location, geology, soil 
conditions, area for expansion and any other factors that will affect the feasibility and 
acceptability of the proposed project. 

The following information must be submitted in addition to that required in Policy 
Section 4. 

6.4.12 	Location in Relation to Nearby Faa7ities 

The location and direction of all residences, commercial developments, recreational areas 
and water supplies within two kilometres of the proposed pond shall be included in the 
Pre-Design report. 

6.4.1.3 	Land Use Zoning 

Land use zoning adjacent to the proposed pond site shall be included. 

6.4.1.4 	Soil Borings 

Data from soil borings, conducted by an independent soil testing laboratory to determine 
subsurface soil characteristics and groundwater characteristics (including elevation and 
flow) of the proposed site and their effect on the construction and operation of a pond, 
shall also be provided. At least one boring shall be a minimum of 7.5 m in depth or into 
bedrock, whichever is shallower. If bedrock is encountered, rock type, structure and 
corresponding geological formation data should be provided. The boring shall be filled 
and sealed. The permeability characteristics of the pond bottom and pond seal materials 
shall also be studied. 

6.4.1.5 	Percolation Rates 

Data demonstrating anticipated percolation rates at the elevation of the proposed pond 
bottom shall be included. 
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rates to meet effluent limitations. An alternative is to provide flow equalization sufficient
to insr:re process performance within the required effluent limitations.

6.4

6.4.7

6.+7.7

6.+72

6.4.7.3

6.47.4

6.4.75

WASIE STABIUZATION PONDS ATiID AERATED IAGOONS

Supplenent to lteflesigD Report

Gstsal

The Pre-Design report shall contain pertinmt information on locatioa, geology, soil
conditions, area for expansion and any other factors ttrat wfll affect the feasibility and
acceptability of the proposed project

The following information must be submitted in addition to that required in Policy
Seqtion 4.

Ioation in Relorion 6 N@ty Facilitis

The location and direction of all residences, commercial developments, recreational areas
and water zupplies wiftin two kilomeres of the proposed pond shall be induded in the
Pre-Design report..

Ind.UseZnning

Land use zoning adjacent to the proposed pond site shall be induded.

Sofl Bomngs

Data from soil borings, conducted by an hdependent soil testing laboratory to deterrrine
subsr:rface soil characteristics and groundwater characteristics (induding elerration and
flow) of the proposed site and their effect on the consttrction and operation of a pond,
shall also be provided. At least one boring shall be 2 rniniqlsl of 7.5 m in depth or into
bedrock, whichever is shallower. If be&ock is encorurtered, rock t,?e, structure and
corresponding geological formation data should be provided. The boring shall be filled
and sealed. The permeability characteristics of the pond bottom and pond seal materials
shall also be snrdied.

PqolotionFats

Data demonstating anticipated percolation rates at the elevation of ttre proposed pond
bottom shall be induded.



Page D6 - 33 

6.4.1.6 	Site Description 

A description, including maps showing elevations and contours of the site and adjacent 
area suitable for expansion shall be identified. Due consideration shall be given to 
additional treatment units and/or increased waste loadings or determining load 
requirements. 

6.4.1.7 	Location of Field Tile 

The location, depth, and discharge point of any field tile in the immediate area of the 
proposed site shall be identified. 

6.4.1.8 	Sulfate Content of Water Supply 

Sulfate content of the basic water supply shall be determined. 

6.4.1.9 	Well Survey 

A pre-construction survey of all nearby wells (water level and water quality) is mandatory. 

6.4.2 	Location 

6.421 	Distance From Habitation 

A pond site should be located as far as practicable, with a minimum of 150 m from 
isolated habitation and 300 m from built up areas or areas which may be built up within 
a reasonable future period. Consideration should be given to site specifics such as 
topography, prevailing winds, forests, etc. 

A minimum distance of 100 in from public roads and highways is also recommended. 

6.4.2.2. 	Prevailing Wmds 

If practicable, ponds should be located so that local prevailing winds will be in the 
direction of uninhabited areas. 

6.423 	Swfuce Runoff 

Location of ponds in watersheds receiving significant amounts of storm water runoff is 
discouraged. Adequate provision must be made to divert storm water runoff around the 
ponds and protect pond embankments from erosion. 
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6.4.7-6 Site Daoiption

A description, induding maps showing elevations and contours of the site and adjacent
area suitable for expansion shall be identified. Due consideration shall be given to
additional treatnent rrnits and./or increased waste loadings or determining load
requirenents.

6.47-7 locatimof naatA

The location, depth, and disdrarge point of any 6eld tile in the imnediate area of the
proposed site shall be identjfied.

6.47-8 Srnffrz Contatof Wata Srryply

sulfate content of the basic water supply shall be determined.

6.4.7.9 Well&nvey

A pre-consruction survey of all nearby wdls (water level and water qualry is mandatory.

r-\ 6.42 Iocation
I

6.42-l DistonrzFromHobintion

A pond site should be located as far as practicable, with a minimum of 150 m from
isolated habitation and 300 m &om built up areas or areas which may be built up within
a reasonable futr:re period. Consideration should be given to sitl specifics such as
topography, prerrailing winds, forests, etc.

A minimum disrance of 100 m from public roads and highways is also recommended.

6.422- PreralingWinik

If practicable, ponds should be located so drat local prerrailing winds will be in the
direction of r:nintrabited areas.

' 6.423 &nfurrzRlorct

Location of ponds in watersheds receiving significant e'qouDts .of storur water ruroff is
discor-uaged. Adequate provision must bJuade to diven stoml water rr:noff around the
ponds and protect poud embankments from erosion.
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6.4.2.4 	Groundwater Pollution 

Existing wells which serve as drinking water sources shall be protected from health 
hazards. Possible travel of pollutants through porous soils and fissured rocks should be 
objectively evaluated to safeguard the wells. A pond shall be located as far as practicable, 
with a minimum of 300 m from any well used as a drinking water source. 

A minimum separation of 1.2 m between the bottom of the pond and the maximum 
groundwater elevation shall be maintained. 

	

6.4.2.5 	Protection of Surface Water Supplies 

Lagoons shall be located downhill, downstream and remote from all sources of surface 
water supplies (lakes and rivers). The following minimum distances shall be employed 
as the criteria: 

iiipiiiiiiii 	eggsgg:::::::::, 	ip,  
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120 m (400 ft) Lined lagoon, pervious soil 

75 m (250 ft) Lined lagoon, impervious soil 

6.426 	Geology 

Ponds shall not be located in areas which may be subjected to karstification (i.e. sink 
holes or underground streams generally occurring in areas underlain by limestone or 
dolomite). 

A minimum separation of 3 m between the pond bottom and any bedrock formation is 
recommended. 

Floodplains 

A pond shall not be located within the 100 year floodplain 

6.4.3 	Definitions 

6.4.3.1 	Aerobic Ponds 

Aerobic ponds are shallow basins used for Wastewater Treatment. The organic 
contaminants in the wastewater are degraded by aerobic and facultative bacteria. The 
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Grotmdwatq Pollution

Existing wells which serye as drinking utater sources shall be protected from healih
hazards. Possible travel ofpollutants through porous soils and fissured rocks should be
objectively evaluated to safeguard the wells. A pond shall be located as far as practicable,
with a rninimum of 300 m from any well used as a drinking water source.

A minimum separation of 1.2 m between the bottom of the pond and the maximum
groundwater elevation shall be maintained.

Prlsurtion of &rface Watt Sqpplies

Lagoons shall be located downhill, downstream and reurote from all sources of sr:rface
water supplies (lakes and rivers). The following minimum distances shall be employed
as the criteria:

Galogr

Ponds shall not be located in areas which may be subjected to karstification (i.e. sink
holes or r:ndergror:nd streans generally occu:ring in areas underlain by limestone or
dolomite).

A minimr:m separation of 3 m between the pond bottom and any bedrock formation is
recom:nended.

nm@ains

A pond shall not be located within the 100 year floodplain

Definitions

Asobic Ponik

Aerobic ponds are shallow basins used for Wastewater Treatment llhe organic
contaminants in the wastewater are degraded by aerobic and facultative bacteria. The
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basins characteristically receive a light organic loading. They are used primarily to 
achieve additional organic removal following conventional wastewater treatment. 
Dissolved oxygen is furnished by oxygen transfer between the air and water surface, and 
by photosynthetic algae. The amount of oxygen supplied by natural surface re-aeration 
depends largely on wind-induced turbulence. 

6.432 	Facultative Ponds 

The facultative pond is divided into an aerobic layer at the top and an anaerobic layer on 
the bottom. The aerobic layer is generated by algae which produce oxygen by 
photosynthesis. Settleable solids are permitted to accumulate on the pond bottom, and 
are broken down anaerobically. Waste stabilization is accomplished by a combination of 
anaerobic, aerobic, and a preponderance of facultative organics interacting with the 
wastewater. 

6.4.3.3 	Aerated Lagoons 

An aerated lagoon may be aerated aerobic (completely mixed) or aerated facultative. It 
does not depend on algae and sunlight to furnish DO or bacterial respiratioxi, but instead 
uses diffusers or other mechanical aeration devices to transfer the major portion of oxygen 
and to create some degree of mixing. Because of the mixing, removal of suspended solids 
in the lagoon effluent is an important consideration. 

Aerated lagoons can be described as heavily loaded oxidation basins, or very lightly loaded 
activated sludge systems The micro-organisms responsible for the organic breakdown 
tend to be similar to those found in activated sludge systems. 

Aerated lagoons may be used in series with aerobic lagoons. In such cases, the primary 
purpose of the lagoon without aeration is for is for solids removal. 

6.4.4 	Application, Advantages and Disadvantages of Different Lagoon Types 

Table 6.5 presents advantages and disadvantages of the different pond and lagoon types 
for various applications. 
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6-432

6.43.3

6.44

basins characteristically receive a light organic loading. They are used primarily to
achieve additional organic removal following conventional wastewater treatmenr.
Dissolved oxygen is furnished by orygen transfer between the air and water surface, and
by photoryntretic algae.. The a"lor.ut of oxygen supplied by natural surface re-aeration
depends largely on wind-induced nrrbulence.

FaointivePonds

The facultative pond is divided into an aerobic layer at rhe top and an anaerobic layer on
the bottom. The a-ergbic layer is generated by algae which produce orygen by
photosynthesis. Settleable solids are permitted to accumulate on the pond boaom, and
are broken down anaerobically. Waste stabifization is accomplished by a combination of
anaerobic, aerobic, and a preponderance of faculative organics inieracting with the
wastewater.

Atatd.Iagootu

An aerated lagoon uay be aerated aerobic (completely mixed) or aerated faculative. It
does uot depend on algae and srurlight to fumish DO or bacterial respiratiori, but instead
uses dift'lsers or odrer medranical aeration devices to transfer the major portion of orygen
and to create some degree qf rni-i"rg. Because sf ths rniring, remorral of suspendea soiiat
in the lagoon efluent i5 2l important consideration.

Aerated lagoons can be described as heavilyloaded oridation basins, orverylighdyloaded
activated sludge qntens. Ttre micro-organisms responlsible for the organiJbreakdown
tend to be similar to drose found in actinated sludge s)rstems.

Aerated lagoons may be used in series with aerobic lagoons. In such cases, the primary
purpose of the lagoon widrout aeration is for is for solids removal.

Applicatioo, Adr@tages and Disadrnatages of Different Iagoon Tpes

Table 6-5 PrceDts adrrantages and disadrrantages of the different pond and lagoon tlpes
for various appUcations.

"'a
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TABLE 6.5 - APPLICATION, ADVANTAGES AND DISADVANTAGES OF THE DIFFERENT LAGOON TYPES 
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AEROBIC FACULTATIVE 

APPUCATION NUTRIENT REMOVAL; 
TREATMENT OF 

SOLUBLE ORGANIC 
WASTES; SECONDARY 

EFFLUENTS 

TREATMENT OF 
RAW DOMESTIC 
AND INDUSTRIAL 

WASTES 

TREATMENT OF RAW 
DOMESTIC AND 

INDUSTRIAL WASTES 

TREATMENT OF 
RAW DOMESTIC 
AND INDUSTRIAL 

WASTES 

ADVANTAGES LOW OPERATING AND 
MAINTENANCE COSTS 

LOW OPERATING 
AND MAINTENANCE 

COSTS; 

SMALL VOLUME AND 
AREA; RESISTANCE 

TO UPSETS 

SMALL VOLUME 
AND AREA; 

RESISTANCE TO 
UPSETS 

DISADVANTAGES LARGE VOLUME AND 
AREA; POSSIBLE 

ODOURS 

LARGE VOLUME 
AND AREA; 

POSSIBLE ODOURS 

. 

SIGNIFICANT 
MAINTENANCE AND 
OPERATING COSTS; 

HIGH SOUDS IN 
EFFLUENT; FOAMING 

MAINTENANCE AND 
OPERATION COSTS; 

FOAMING 

6.4.5 
	

Basis of design 

6.4.51 
	

Waste Stabilization Ponds 

6.4.5.1.1 
	

Holding Capacity Requirements 

Before the design of a waste stabilization pond system can be initiated, the designer shall 
determine the following: 

• whether the lagoon can be continuously discharged or must operate on a fill-and-
draw basis; 

• the period of the year if any, when discharge will not be permitted; 

• what discharge rates will be permitted with fill-and-draw lagoons and what, if 
any, provision must be made for controlling effluent discharge rates in proportion 
to receiving stream flow rates; 

• what the minimum time for discharge of lagoon cell contents should be for  fill- 
and-draw systems. 
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TABLE 6.5 ' APPUCATION, ADVANTAGES AND DISADVANTAGES OFTHE DIFFEHENT I.AGOON TY?ES

NUTRIENT BEMOVAL;
THEATMENT OF

SOLUBLE ORGANIC
WASTES; SECONDARY

EFFLUENTS

THEATMENT OF
FAW DOMESTIC
AND INDUSTRIAL

WASTES

TREATMENT OF FAW
T}OMESTIC AND

INDUSTFIAL WASTES

TFEATMENT OF
RAW DOMESTIC
AND INDUSTFIAL

WASTES

I.ABGE VOLUME AND
AREA POSSIBLE

ODOURS

I.AFGE VOLUME
AND AREA;

POSSIBLE ODOURS

SIGNIFICANT
MAINTENANCE AND
OPERATING COSTS;

HIGH SOUDS IN
EFFLUENT; FOAMING

MAINTEMNCEAND
OPERATTON COSTS:

FOAMING

6.4.s

6.4-5-7

6.4.5.1.1

Basis of design

Waste Sabilimtion Ponds

Holding Cap aciE Requiremants

Before the design of a waste stabilization pond E6tem can be initiated, the disigner shall
determine the following:

whether the lagoon can be continuously discharged or musr operare on a fill-and-
draw basis;

the period of the year if any, when discharge will not be peruriaed;

what discharge rates will be permitted with fill-and-draw lagoons and what, if
any, provision must be made for controlling effluent discharge rates in proportion
to receiving sueart flow rates;

what the minimr.rm tine for discharge of lagoon cell contmt should be for fill-
and-draw sJtstems.

I;.*..-,
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The holding capacity of ponds shall be based upon average daily sewage flow rates, 
making a special allowance for net precipitation entering the cells. 

	

6.4.5.1.2 	Area and Loadings 

One hectare of water surface should be provided for each 250 design population or 
population equivalent. In terms of BOD, a loading of 22 kilograms per hectare per day 
should not be exceeded. Higher or lower design loadings will be judged after review of 
material contained in the Pre-Design report and after a field investigation of the proposed 
site by the regulatory authority. 

Due consideration shall be given to possible future municipal expansion and/or additional 
sources of wastes when the original land acquisition is made. Suitable land should be 
available at the site for increasing the size of the original construction. 

Where substantial ice cover may be expected for an extended period, it may be desirable 
to operate the facility to completely retain winter-time flows. 

Design variables such as pond depth, multiple units, detention time and additional 
treatment units must be considered with respect to applicable standards for BOD5, total 
suspended solids (TSS), fecal coliforms, dissolved oxygen (DO) and pH. 

	

6.4.5.1.3 	Flow Distribution 

The main inlet sewer or forcemain should terminate at a chamber which permits hydraulic 
and organic load splitting between the lagoon cells. The ability to introduce raw sewage 
to all cells is desirable, but as a minimum, there must be a capability to divide raw sewage 
flows between enough cells to reduce the BOD5  loading to 22 kg/ha/d, or less. 

The inlet chamber should be provided with a lockable aluminum cover plate or grating, 
divided into small enough sections to permit easy handling. 

	

6.4.5.1.4 	Typical Performance Potentials 

Nova Scotia environmental conditions are expected to facilitate the following performance 
of stabilization ponds treating typical domestic wastes: 

Winter efficiency 	 = 	70% BOD removal 
Summer efficiency 	= 	80% BOD removal 
Organic Load 	 = 	22 kg/hectare/day 
Liquid depth 	 = 	1.5 to 1.8 m 
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6.4.5.1.2

6.4.5.7.3

6.4.5.1.4

The holding capacity of ponds shall be based upon average daily sewage flow rates,
making a special allowance for net precipitation enrering the cells.

Area and. Loadings

One hectare of water surface should be provided for each 250 design population or
population equivalent. In terms of BOD, a loading of 22 kilogra:ns per hectare per day
should not be exceeded. Higher or lower design loadings will be judged after review of
Daterial conained in the Pre-Design report and after a field invesrigation of the proposed
site by the regulatory authority.

Due consideration shall be given to possible future mnnicipal expansion anflor addirional
sources of wastes when the original land acguisition is made. Suitable land should be
arailable at the site for increasing the size of the original constnrction.

Where zubstantial ice cover may be erpected for an exrended.period, it may be desirable
to operate the facility to completely retain winter-time flows.

Design variables such as pond deptlr" multiple units, detention time and additional
treatm.ent tmits must be considered wift respect to applicable standards for BOD', total
suspended solids CISS), fecal coliforos, dissolved orygen (DO).and pH.

FIow Disribution

The main inlet sewer or forcemain should terminate at a chamber which permits hydraulic
and organic load splitting benvem the lagoon cells. The ability to introduce ftlwsewage
to all cdls is desirable, but as a minimun, there must be a capabilityto divide ra* s"*age
flows between anough cells to reduce tbe BOD' loading to ZTkgha/d, or less.

The inlet chamber should be provided with a lockable aluminum cover plate or grating,
divided into small enough sections to pemit eary handling.

Typical Pa'formance Potentials

Nova Scotia environnental conditions ars q(pected to faciliate the followingperformance
of stabilization ponds treating tpical domestic wastes:

Winter efficiency
Summer efrciency

Organic Load

UEdd depth

7@/oBOD renoval
800/6 BOD removal

22kghecare/day
1.5 to 1.8 m

.:l

t*I
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Detention Time 
Suspended Solids removal 

• 155 days 
• 80% but may decrease with increasing algal 

concentrations 

6.4.5.1.5 	Controlled -Discharge Stabilization Ponds 

For controlled-discharge systems, the area specified as the primary ponds should be 
• equally divided into two cells. The third or secondary cell volume should, as a minimum, 

be equal to the volume of each of the primary cells. 

In addition, the design should permit for adequate elevation difference between primary 
and secondary ponds to permit gravity filling of the secondary from the primary. Where 
this is not feasible, pumping facilities may be provided. 

6.4.5.1.6 	Flow-Through Pond Systems 

At a minimum, primary cells shall provide adequate detention time to maximize BOD 
removal. Secondary cells should then be provided for additional detention time with 
depths to two meters to facilitate both solids and coliform reduction. 

6.4.5.1.7 	Tertiary Pond 

When ponds are used to provide additional treatment for effluents from existing or new 
secondary sewage treatment works, the reviewing authority will, upon request, establish 
BOD loadings for the pond after due consideration of the efficiencies of the preceding 
treatment units. 

6.45.2 	Aerated Lagoons 

6.4.5.2.1 	General 

Aerated ponds can be either aerobic or facultative. An aerated aerobic pond contains 
dissolved oxygen through the whole system with no anaerobic zones. The pond shape and 
the aerating power provides complete mixing. The aerated facultative pond provides a 
partially mixed condition which will cause an anaerobic zone to develop at the bottom as 
suspended solids settle due to low velocity in the system. 

a. 	Aerated Aerobic Lagoons 

In general, an aerated pond can be classified as an aerobic pond (complete mixed) if the 
mechanical aeration power level is above six watts per cubic meters of maximum storage. 
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Detention Time
Suspended Soiids removal

155 dap
80o/o but may decrease with increasing dgal
concentrations

Consoiled. -Discharge Stabilimrton Ponds

For controlled-discharge s)'stems, the area specified as the primary ponds should be
equally divided into two cells. fhe third or secondary cell volu:ne should, as a minimum,
be equal to the volune of each of the primary cells.

ln addition, the design should perroit for adequate elevation difference between primary
and secoudary ponds to permit gravity fiUing of the secondary from the primary. Where
this is not feasible, pumping facilities may be provided.

Flow -Thr ough Pond Systems

61 3 rrrini"nu"n, primary cells shall provide adeguate detention tir"e to rnaximize BOD
remorral. Secondary cells should then be provided for additional detention time with
depths to two meters to faciliate both solids and coliforrr reduction.

Tatiary Pond.

When ponds are used to provide additional trearnent for effluents from existing or new
secondary s€wage treatment works, the reviewing auttrority will, upon request, establish
BOD loadings for tbe pond after due consideration of the efficiencies of the preceding
treaunent units.

Mated.I-agootts

Genral

Aerated ponds can be either aerobic or facultative. An aerated aerobic pond contains
dissolved orygm through the whole qntem with no anaerobic zones. The pond shape and
the aerating power provides cooplete mixing. The aerated facultative pond provides a
partiallymixed condition which will cause an anaerobic zone to develop at the bottom as
suspended solids settle due to low velocity in the qatem.

Aerated Aerobic Lagoons

In general, an aerated pond can be dassified as an aerobic pond (complete mixed) if the
mechanical aeration power level is above six watts per cubic rneters of ma:rimum storage.

6.4.s.1.s

6.4.s.1.6

6.4.s.1.7

6.452

6.4.5.2.1
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Aerated aerobic ponds should be designed to maintain complete mixing with bottom 
velocities of at least 0.15 m/s. It is important that sufficient mixing power be provided. 

Quiescent settling areas adjacent to the aerated cell outlets or the addition of suspended 
solids removal processes such as a clarifier must follow aerated aerobic treatment, to 
insure compliance with suspended solids discharge requirements. In most cases, a 
minimum detention time of one day is required to achieve solids separation. Algae 
growth should be limited by controlling the hydraulic detention time to two days or less. 
Water depth of not less than one meter shall be maintained to control odours arising from 
anaerobic decomposition. Adequate provision must be made for sludge storage so that the 
accumulated solids will not reduce the actual detention time. 

b. 	Aerated Facultative Lagoons 

Aerated facultative ponds should be designed to maintain a minimum of two mg/1 of 
dissolved oxygen (DO) in the upper zone of the liquid. 

The aeration system must be able to transfer up to 1.0 kilogram of oxygen per kilogram 
of BOD5  applied uniformly throughout the pond when the water temperature is 20°C. The 
organic loading rate should be maintained between 0.031 and 0.048 kg/m3/day. 

The escape of algae into the effluent should be controlled by providing a quiescent area 
adjacent to each cell outlet with an overflow rate of 32 cubic meters per day per square 
meter or less. If multiple aerated facultative cells are used, all cells following the first one 
shall have diminished aeration capacity to permit additional settling. 

Whenever possible, provisions should be provided for recirculating part (5-10%) of the 
final aeration cell effluent back into the influent in order to maintain a satisfactory mix 
of active micro-organisms. 

6.4.5.2.2 	Design Parameters 

Detention Time 

The mean cell residence time of an aerated pond should ensure that the suspended micro-
organisms have adequate detention time to transform non-settling and dissolved solids 
into settleable solids, an adequate factor of safety is provided for periods of high hydraulic 
loading and that the detention time in the aerated pond is controlled by the rate of 
metabolism during the coldest period of the year. 

As a minimum, the detention time should reflect 85% BOD5  removal from November to 
April, being based on good and efficient operation of the aeration equipment. For the 
development of final design parameters, it is recommended that actual experimental data 
be developed; however, the aerated pond system design for minimum detention time may 
be estimated using the following formula: 
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Aerated aerobic ponds should be designed to maintain complete mixing with bortom
velocities of at least 0.15 m,rs. It is important ttrat sufficient mixing power be provided.

Quiescent settling areas adjacent to the aerated cell outlets or the addition ofsuspended
solids removal Processes such as a darifier must follow aerated aerobic treadtent, to
insr:re compliance with sr:spended solids discharge requirements. In most cases, a
minimum detention time of one day is required to achieve solids separation. Algae
grourt*r should be limited by concolling the hydrar:Iic detention time to nn'o days or liss.
Water depth of not less than one meter shall be maintained to contol odours aniring fro*
anaerobic decomposition. Adequate provision must be made for sludge storage so that ttre
accumulated solids will not reduce the acnral detention time.

b. A€rated Faorltative Lagools

'1

Aerated facultative ponds 
"should be designed to maintain a oinimum of two mg/l of

dissolved ox5rgen (DO) in the upper zone of the tiquid.

The aeration s',sten Eust be able to transfer up to 1.0 kilogram of orygen per kilograrn
of BoDo applied uoiformly ttroughout the pond when the witer tenperatur"-is 20.c. The
organic loading rate should be maintahed benreen 0.031 and O.O+e tym3/aay.

The escape of algae into the effluent should be conrolled by providing a guiescent area
adjacent to each cell outlet with an overflow rate of 32 cubic meters p1t a"y per square
meter orless. lf multiple aemted faorlative cells are used, all cells foll-owingthe firsi one
shall have diminished aeration capaciry to permit additional setrling.

Whenever possible, provisions should be provided for recAculatiog part (S-10yo) of the
final aeration cell efiluent back into the influent in order to maintain a satisfactory mix
of active micro-organisos.

Desrga Parametqs

Detention Time

The mean cell residence time of an aerated pond should ensure that the suspended micro-
orgaDi$ns bave adequate detention time to transform non-settling and dissolved solids
into settleable solids, an adequate factor of safetyis provided forpdods of high hydraulic
loading and that the detention time in the aeratid pond is ctnrolled Uitfr" rate of
metabolisn during the coldest period of ttre year.

fu a minimuur, the detention time should reflect 850/o BOD, removal &om Noveurber to
April, beint based on good ad efficient operation of the a-eration equipment For the
developmeut qf final aesian paraneters, it is recommended that acnral $erimental data
be developed; however, thc aented pond system design fs; rninirnnrq detention tirne may
be estimated using the following formula:

6.4.5.2.2
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t 	= 	 E 
2.3 K1  x (100-E) 

Where: 

detention time, days 

• percent of BOD5  to be removed in an aerated pond 

• reaction coefficient, aerated lagoon, base 10. For normal domestic 
sewage, the K1  value may be assumed to be 0.12/day at 20°C and 
0.06/day at 1°C. 

The reaction rate coefficient for domestic sewage which includes some industrial wastes, 
other wastes and partially treated sewage must be determined experimentally for various 
conditions which might be encountered in the aerated ponds. Conversion of the reaction 
rate coefficient at other temperatures shall be made based on experimental data. 
Additional storage volume should be considered for sludge and ice cover. 

Oxygen Requirement 

Oxygen requirements generally will depend on the BOD loading, the degree of treatment 
and the concentration of suspended solids to be maintained. Aeration equipment shall be 
capable of maintaining a minimum dissolved oxygen level of two mg/L in the ponds at 
all times. 

The oxygen requirements should meet or exceed the peak 24 hours summer loadings. A 
safety factor of up to two should be considered in designing oxygen supply equipment 
based on average BOD5  loadings. The amount of oxygen requirement has been found to 
vary from 0.7 to 1.4 times the amount of BOD5  removed. Suitable protection from 
weather shall be provided for electrical control. 

	

6.45.3 	Industrial Wastes 

Due consideration shall be given to the type and effects of industrial wastes on the 
treatment process. In some cases, it may be necessary to pretreat industrial or other 
discharges. 

	

6.45.4 	Multiple Units 

At a minimum, a waste stabilization pond system shall consist of two cells designed to 
facilitate both series and parallel operations. The maximum size of a pond cell should be 
five hectares. A one cell system may be utilized in small installations. Larger cells may 
be permitted for bigger installations. 
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Where:

t

E

Kr

E

2.3 K1 x (100-E)

detmtion time, days

percent of BOD' to be removed in an aerated pond

6.4s.3

6.4s.4

reaction coefEcient, aerated lagoon, base 10. For normal domestic
sewage, the & value may be assumed to be O.\2/day at 20"C and
0.06/day at 1"C.

The reaction rate coefficieot for domestic sewage which indudes some industrial wastes,
other wastes and partially treated sewage aust be determined experimentaliy for rtarious
conditions which might be encountered in the aerated ponds. Conversion of tJre reaction
rate coeffcient at other teupeftltures shall be made based on experimental data.
Additional storage volrme should be considered for sludge and ice cover.

Oxygen Requirenent

Orygen requirements generallywill depend on the BOD loading, the degree of treinnent
and the concentration of suspended solids to be maintained. Aeration equipment shall be
capable of maintaining a minimum dissolved orygen level of two mgll in the pdnds at
all times.

The orygen requirements should meet or exceed the peak 24 hours suslmer loadings. A
safety factor of up to two should be considered in designing orygen supply equipment
based on average BODr loadings. The ,mount of orygen requirement has been for:nd to
vary from 0.7 to 1.4 times tbe anorurt of BOD. removed. Suitable protection from
weather shall be provided for electical contol.

Indusuinl Wdst€s

Due consideration shall be given to the tSpe and effects of industial wastes on the
treatment Process. In some cases, it may be necessary to pretreat indusrial or other
discharges.

Mttl@Itu

ft tr rninirnum, a waste stabilization pond system shall consist of tr,,ro cells designed to
facilitate both series and parallel operations. The marimum size of a pond cell shordd be
five hectares. A one cell spteur may be utilized in small insallations. Larger cells may
be permitted for bigger installations.
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All systems should be designed with piping flexibility to permit isolation of any cell 
without affecting the transfer and discharge capabilities of the total system. 

Requirements for multiple units in an aerated lagoon system shall be similar to those in 
an activated sludge system, including requirements for back-up aeration equipment. 

6.4.5.5 	Design Depth 

The minimum operating depth should be sufficient to prevent growth of aquatic plants 
and damage to the dykes, control structures, aeration equipment and other appurtenances. 
In no case should pond depths be less than 0.6 metres. 

6.4.5.5.1 	Controlled-Discharge Stabilization Ponds 

The maximum water depth shall be 1.8 meters in primary cells. Greater depths in 
subsequent cells are permissible although supplemental aeration or mixing may be 
necessary. 

6.4.5.5.2 	Flow-Through Stabilization Ponds 

Maximum normal liquid depth should be 1.5 meters. 

6.4.5.5.3 	Aerated Pond Systems 

In general, normal water depths vary from 1.2 to 3.6 meters when using surface aerators, 
however, consideration should be given to depths of up to five meters to minimize surface 
heat losses. 

6.4.5.6 	Pond Shape 

Acute angles within any wastewater stabilization pond or aerated lagoon should be 
avoided. Square cells are preferred to long narrow rectangular cells. The long dimension 
of any pond should not align with the prevailing wind direction. 

All qaterns should be designed with piping flexibiliry to perrrit isolation of any cell
without affecting tlre transfer ahd discharge capabilities of the total s,'51em.

RequiremenB for multiple r:nits in al aerated lagoon syrstem shall be 5imit21to those in
an actinated sludge sJnteu, induding requirements for back-up aeration equipment

6.45s Des{.r Wh
' The lniDimum oaeratiog depth should be sufficient to prevent growth of aquatic plana

and damage to the dykes, control sarctures, aeration equipment and ottrer appr:rtenances.
In no case should pond depths be less than 0.6 metres.

6.45.5.1 Conrolld-DischargeSubilizationponds

The maximum- aei*r sfrat be 1.8 neters in primary cells. Greater depths in
subsegueut cells are peroissible although supplemmtal aeration or mixing may be
necessary.

6.4.5.5.2 Flow-Through Subilization ponds

Marimru noroal liquid depth should be 1.5 ruerers.

6.4.5.5.3 Aqated. pond. Systanzs
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In general, normal urater deptlrs rnryfrou 12 to 3.6 meters whm using surface aerators,
however, consideration should be given to depths of up to five meters tJr.inimi-e sgrface
heat losses.

6-4-5-6 Ponitshqe

Acute angles within any wast€w:rter stabilization pond or aerated lagoon should be
avoided. Square cells arep:eferred to longnarowrectangular cells. Thelong rti'nension
of any pond should not alitn wirh the prerniling wind direaion.
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6.4.6 	Pond Construction Details 

6.4.6.1 	Embankments and Dykes 

6.4.6.1.1 	Materials 

Embankments and dykes shall be constructed of relatively impervious materials and 
compacted to at least 90 percent Standard Proctor Density to form a stable structure. 
Vegetation and other unsuitable materials should be removed from the area where the 
embankment is to be placed. 

A soils consultant's report shall be required for all earthen berm construction to 
demonstrate the suitability of the soils. In certain instances a hydrogeologist's report may 
be required to assess possible impact on the water table. All topsoil must be stripped from 
the area on which the berms are to be constructed. 

6.4.6.1.2 	Top Width 

The minimum embankment top width should be three meters to permit access of 
maintenance vehicles. 

6.4.6.1.3 	Maximum Slopes 

Unless otherwise specified by a soil consultant's report, embankment slopes should not be 
steeper than: 

a. Inner 

Three horizontal to one vertical. 

b. Outer 

Three horizontal to one vertical. 

6.4.6.1.4 	Minimum Slopes 

Embankment slopes should not be flatter than: 

a. 	Inner 

Four horizontal to one vertical. Flatter slopes are sometimes specified for larger 
installations because of wave action but have the disadvantage of added shallow areas 
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6.4.6 Poud Constmction Details

6.4-6-I Emhonhtwtt am.d.\*s

6.4.6.1.1 Matqials

Enbanlments and dykes shall be constnrcted of relatively impenrious materials and
compacted to at least 90 percent Standard Proctor Density to forrn a stable sEuch:re.
Vegetation and other unsuitable materials should be removed from the area where the
emba:rkment is to be placed.

A soils consultant's report shall be required for all earthen berm constnrction to
demonstate ttre suiability of the soils. In certain instances a hydrogeologist's report may
be required to assess possible imlact on the water table. All topsoil must be stripped from
ttre area on which the berms are to be constructed.

6.4.6.1.2 Top Width

The minim.m embankment top wid*r should be three meters to permit access of
maintenance vehides.

6.4.6.1.3 Moximum Slopes

Unless orherwise specified by a soil consultant's report, embankment slopes should not be
steeper fran:

a. Inner

Three horizontal to one vertical.

b. Outer

Three horizontal to one vertical.

6.4.6.1.4 Minimum Slopes

Enbankment slopes should not be flatter than:

a. lnner

Four horizontal to one vertical. Flatter slopes are sometimes specified for larger
installations because ofwave action but have the disadrrantage of added shallow areas
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conducive to emergent vegetation. Other methods of controlling wave action may be 
considered. 

b. 	Outer 

Outer slopes shall be sufficient to prevent surface water runoff from entering the ponds. 

6.4.6.1.5 	Freeboard 

Minimum freeboard shall be one meter. 

6.4.6.2 	Erosion Control 

a. Outer Dykes 

The outer dykes shall have a cover layer of at least 100 mm of fertile topsoil to promote 
establishment of an adequate vegetative cover wherever rip rap is not utilized. Adequate 
vegetation shall be established on dykes from the outside toe to 0.5 in below the top of 
the embankment as measured on the slope Perennial-type, low-growing, spreading grasses 
that miTrirrrin erosion and can be mowed are most satisfactory for seeding on dykes. 
Additional erosion control may also be necessary on the exterior dyke slope to protect the 
embankment from erosion due to severe flooding of a watercourse. 

b. Inner Dykes 

Alternate erosion control on the interior dyke slopes has become necessary for ponds 
because of problems associated with mowing equipment not designed to run on slopes as 
well as a lack of maintenance by the plant owner. The inner dykes shall have a cover of 
at least 200 mm of pit run gravel or other material graded in a manner to discourage the 
establishment of any vegetation. The material should be spread on dykes from the inside 
toe to the top of the embankment. Clean and sound rip rap or an acceptable equal shall 
be placed from 0.3 in above the high water mark to 0.6 in below the low water mark 
(measured on the vertical). Maximum size of rock used should not exceed 150 mm. 

c. Top of Embankment 

The top of the embankment used for access around the perimeter of the dykes shall have 
a cover layer of at least 300 mm of cover material similar to the one described in Design 
Section 6.4.6.2. b. 

Page D6-43

6.4.6.7.5

6462

conducive to €mergent vegetation.
cousidered.

Other medrods of controlling wave action may be

Outer

outer slopes shall be suffcient to prevent surface warer ntnofffrom eutering 11re ponds.

Freeboard.

Mininum freeboad shall be one Eeter.

.Erosion Connol

Outer Dy4<es

The orrter dyd<es shall have a cover layer of at least 100 mn of fertile topsoil to promote
establishment of an adeguate vegetative cover wtrerever np rap is not utilized. Adequate
vegetatioD shall be established on dyd<es from the outside toe to 0.5 m belowthe top of
the eubankment as meas'red on the slope. perenoial-qpe, low-groring, spreadiug gr;r*gal nrinimize erosion and can be mowed are mosf satisfaairy ror-seeaing ;;-dG.
Additioual erosion control may also be necessary on the otJor aya." ,lop" to-prot".i dr"
embankment from erosion due to severe flooding of a waterco,rse.

b. Inner Dykes

Alternate erosion control on the interior dyke slopes has become necessary for ponds
because of problerns associated with mowing equiprnent not designed to run on stoies aswell as a lack of maintenance bythe ptant orarrlr. The inner aytes *ar have a cover of
at least200 mur of pit run gravel or other material graded in a manner to discou:zge the
establishmeut of anyvegeation. Ttre material slouid be spread oa dykes from the inside
toe to the top of dre enbankment Clean and sound rip =p o, ar, 

".."pt"ble 
eEral shallbe placed from O-3 u above the high water mark to b.g m below the low water mark(measured on the vertical). Marimrrur size of rock used should not exceed, 150 msr.

c. Top of Enbanloent

The top of the embankment used for access around tre perimeter of the dykes shall have
a cover layer of at least 300 um of cover Eaterial similar to the one aescriUea itt Doign
Sectioa 6.4.62.b.

r'.'.'1.}a
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d. Additional Erosion Protection 

Rip rap or some other acceptable method of erosion control is required as a minimum 
around all piping entrances and exits. For aerated cells the design should ensure erosion 
protection on the slopes and bottoms in the areas where turbulence will occur. 

e. Erosion Control During Construction 

Effective site erosion control shall be provided during construction, as outlined in the 
Nova Scotia Department of the Environment publication, "Erosion and Sedimentation 
Control Handbook for Construction Sites". An approved erosion control plan is required 
before construction begins. 

6.4.6.3 	Vegetation Control 

A method shall be specified which will prevent vegetation growth over the surface of the 
inner slope and top of the embankment. 

6.4.6.4 	Pond Bottom 

6.4.6.4.1 	Location 

A minimum separation of 3.0 m between the cell bottom and bedrock is recommended. 
Cell bottoms should be located at least 1.2 m above the high groundwater level, in order 
to prevent inflow and/or liner damage. 

6.4.6.4.2 	Uniformity 

The pond bottom should be as level as possible at all points. Finished elevations should 
not be more than 75 mm from the average elevation of the bottom. 

6.4.6.4.3 	Vegetation 

The bottom shall be cleared of vegetation and debris. Organic material thus removed 
shall not be used in the dyke core construction. However, suitable topsoil relatively free 
of debris may be used as cover material on the outer slopes of the embankment as 
described in Design Section 6.4.6.2.a. 

6.4.6.4.4 	Permeability Tests 

Permeability tests shall be carried out on the soil material at each proposed lagoon site 
except in cases where the soil is unmistakably impervious. The permeability tests may 
take either of two forms: 
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d. Additional Erosion Protection '

Rip rap or some other acceptable method of erosion control is required as a minimum
around all piping entrances and exits. For aerated cells the design should ensure erosion
protection on the slopes and bottoms in the areas where tr:rbulence will occr:r.

e. Erosion Control During Constnrction

Effestive site erosion control shall be provided during consruction, as outlined in the
Nova Scotia Deparurent of the Environnent publication, Erosion and Sedimentation
Control Handbook for Constmction Sites'. An approved erosion control plan is required
before constnrction begins.

6.4-63 Vqation C,llnfrol

A method shall be specified which will prevent vegetation growth over the surface of the
inner slope and top of the eubankment.

646-4 Pondtuwm

. 6.4.6.4.1 Location

A minimum separation of 3.0 m between the cell bottom and bedrock is recornmended.
Cell bonoms shor:ld be located at least 1.2 m above the high groundwater level, in order
to prevent inflow an/ot liner da"''age.

6.4.6.4.2 Uniformity

Ttre pond bot[om should be as level as possible at all points. Finished elevations should
not be more than 75 mm from the average elerration of the bonom.

6.4.6.4.3 Veg*ation

The bottom shall be deared of vegetation and debris. organic materid thus removed
shall not be used in the dyke core constrrction. However, suitable topsoil relatively free
of debris may be used as cover material on the outer slopes of the enbankment as
described in Design Section 6.4.6.2.a.

6.4.6.4.4 Pumeobility Ta;a

Permeability tests shall be ca:ried out on the soil material at each proposed lagoon site
except in cases where the soil is rurmistakably impervious. The permeability tess may
uke either of trro forms:



Page D6 - 45 

1. Laboratory tests on samples from below the proposed bottom of the lagoon and 
from the material to be used in the dykes. 

2. Field seepage tests. These may be conducted in the following way. A pit shall 
be dug to the level of the proposed lagoon bottom and the bottom of the dug hole 
carefully cleaned. At least one test shall be conducted for every two hectares of 
lagoon area. A pipe with an internal diameter of at least 200 mm and length of 
at least 1.2 meters shall be carefully placed in a vertical position resting on the 
bottom of the hole. The hole shall be backfilled around the outside of the pipe 
to a height of one meter with carefully tamped soil. Particular care should be 
given to tamping the soil near the bottom. 

The pipe shall be filled with water to a depth of 1.2 rn. The water must be placed in the 
pipe gently so as not to disturb the soil at the bottom. 

The drop in water level from a head of 1.2 meters shall be recorded for each of at least 
3 twenty-four hour periods, or until the readings become consistent. (Level shall be re-
adjusted to 1.2 m at the beginning of each 24 hour period). 

6.4.6.4.5 	Interpretation of Hydraulic Conductivity Measurements 

There can be major differences between laboratory and field hydraulic conductivity 
measurements. These differences are likely to occur because of complex geological and 
hydrogeological conditions, in situ and errors in measurement methods. The ratio of K 
(in situ) to K (laboratory) may be in the range of 0.38 to 64. The major reasons for 
higher field values are: 1) laboratory tests are generally run on homogeneous, clayey 
samples; 2) sand seams, fissures and other macrostructures in the field are not present in 
laboratory samples; 3) measurement of vertical K in the laboratory and horizontal K in the 
field; and 4) changes in soil structure, chemical characteristics of the permeant, air 
entrapment in laboratory samples and other errors associated with laboratory tests. 

The value of K from a field test as described above may be obtained from the following 
equation: 

A 	an .121)  
FDt 	h2  

Where, 

A 	= 	area of standpipe 

time for head change from hi  to h2  

diameter of hole 

Page D6-45

6.4.6.4.5

1. Laboratory tests on samples from below the proposed bottom of the lagoon and
from the materid to be used in the dykes.

2. Field seepage tests. These uay be conducted in the following n'ay. A pit shall
be dug to the level of the proposed lagoon bottom and the bonom of the dug hole

, carefirlly deaned. At least one test shall be conducted for every nro hectares of
lagoon area. A pipe with an internal diameter of at least 200 v"m and leogth of
at least 12 meters sball be carefully placed in a vertical position resting on the
bottom of the hole. The hole shall be bacldlled around the outside of ttre pipe
to a height of one meter with carefully tamped soil. Particular care shor:ld be
given to tamping the soil near the botrom.

The pipe shall be filled wifi water to a depth of 12 m. lhe water must be placed in the
pipe geutly so as not to disturb the soil at the bottom.

The drop in water level #om a bead of 12 meters shall be recorded for each of at leasr
3 twenty-fo"r hour periods, or rmtil t5" ssadings become consistent (Level shall be re-
adusted to !.2 m at the begiDlhg of eadr 24 hor:r period).

Intrpraation of Hydraulic Confuaivity Muswa nmt

There can be major differences betr,veen laboratory and field hydraulic conductivity
mearureEleDts. These difrertnces are likely to occur because of complex geological aod
hydrogeological couditions, in sinr and errors h measurement methods. ffte ratio of K
(in sinrl to K Qaboratory) may be h the range of 0.38 to 64. The major reasons for
higher field rnlues are: 1) laboratory tests are generally run on homogeneoqs, clayey
samples; 2) sand seauls, fissures and other macrosruciues in the field ari not preseni in
laboratorysamples; 3) measurenent of vertjcal Kin the laboratoryand horizontal Kinthe
6dd; and 4) changes in soil strucnre, dremical characteristics of the permeant, air
enraPment in laboratory samples and other erors a:isociated with laborratory tesB.

The rnlue of K from a field test as described above may be obtained from the following
equation:

k= A
EDt o"*,

Where,

D

area ofstandpipe

''-'e for head drange from h, to 15

diameter of hole



BIOLOGICAL TREATMENT 	 Page 136 - 46 

h 
	

head water above water table 

• 	F = 

or 

= 

2.0 for a borehole with a flat 

bottom at an upper impervious boundary, 

2.75 for a cased borehole with a flat 

bottom in the middle of a deep soil layer. 

* 	Olson and Daniel (1981) 

Alternatively, if the laboratory tests show a permeability greater than 1 x 10 cm per 
second, or if the drop in head of the field test exceeds 10 mm per 24 hours, then provision 
should be made to make .the soil more impermeable, as indicated in Design Section 
6.4.6.4.8. 

	

6.4.6.4.6 	Soil 

Soil used in constructing the pond bottom (not including liner) and dyke cores shall be 
relatively incompressible and tight and compacted at or up to four percent above the 
optimum water content to at least 90 percent Standard Proctor Density. Soft pockets that 
would prevent sufficient compaction of the liner must be sub-excavated and replaced with 
suitable, compacted fill. 

	

6.4.6.4.7 	Liner 

Ponds shall be sealed such that seepage loss through the seal is as low as practicably 
possible. Liners consisting of soils or bentonite as well as synthetic liners may be 
considered, provided the permeability, durability and integrity of the proposed material 
can be satisfactorily demonstrated for anticipated conditions. Results of a testing program 
which substantiates the adequacy of the proposed liner must be incorporated into and/or 
accompany the Pre-Design report. Standard ASTM procedures or acceptable similar 
methods shall be used for all tests. Where clay liners are used, precautions should be 
taken to avoid erosion and desiccation cracking prior to placing the system in operation. 

	

6.4.6.4.8 	Seepage Control Criterion 

The seepage control criterion for municipal wastewater stabilization ponds and aerated 
lagoons specifies a maximum hydraulic conductivity, K, for the pond liner as a function 
of the liner thickness, L, and water depth, D, by the equation: 
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6.4.6.4.6

6.4.6.4.7

6.4.6.4.8

head water above water table

2.O for a borehole with a flat
bottom at an upper impervious borurdary,

L75 for a cased borehole with a flat
bottom in the middle of a deep soil layer.

Olson and Daniel (1981)

Alternatively, if tbe labora ory tests show a perrreability greater than 1 x 10€ cm per
second, or if the drop in head of ttre field test exceeds 10 mm per 24 hours, then provision
should be made to make.the soil more impermeable, as indicated in Design Secrion
6.4.6.4.8.

SoiI

Soil used in constrrcting the pond bottom (not induding liner) and dy&e cores shall be
relativdy incompressible and tigbt and compacted at or up to four percent above the
optimr:ur water coDt€nt to at least 90 percent Sandard Proctor Density. Soft pockets that
would prevent sr:fficient compaction of the liner must be sub-excarrated and replaced with
suitablg, compacted fill.

Liner

Ponds shall be sealed such that seepage loss tlrough the seal is as low as practicably
possible. Liners consisting of soils or bsrtonite as well as qrnthetic liners may be
considered, provided the permeability, durabillty and integnty of the proposed material
cao be satisfactorily denonstrated for anticipated conditions. Results of a testing protram
which substantiates the adequacy of tbe proposed linermust be incorporated into anflor
accomPirny the Pre-Design report Standard I{STM procedures or acceptabts simila'
methods shall be used for dl tests. Where day liners are used, precautions should be
taken to avoid erosion and desiccation cracking prior to placing t}le qnteur in operation.

Seepage Contol Criterion

The seepage control criterion for municipal wastewater stabilization ponds and aerated
lagoons specifies a maximuqr hydraulic conductivity, I( for the pond liner as a function
of the liner thickness, L, and water depti, D, by tbe equation:



Page D6 - 47 

Maximum K (m/s) 
	

4.6 x 104m/s x L (m)  

D (m) + L (m) 

where all units are in meters and seconds. 

For example, a-compacted clay liner that is 0.5 m thick must have a hydraulic conductivity 
of about 1.3 x 10-8  m/s (1.3 x cm/s) or less. The IC" obtained by the above 
expression corresponds to a percolation rate of pond water of less than 40 cubic meters 
per day per hectare at a water depth of 1.2 metres. 

For a seal consisting of a synthetic liner, seepage loss through the liner shall not exceed 
the quantity equivalent to seepage loss through an adequate soil seal. 

6.4.6.5 	Site Drainage 

Surface drainage must be routed around and away from cells. Field tiles within the area 
enclosed by the berms must be located and blocked so as to prevent cell content leakage. 
Measures must be taken, where necessary, to avoid disruption of field tile and surface 
drainage of adjacent lands, by constructing drainage works to carry water around the site. 

6.4.7 	Design and Construction Procedures for Clay Liners 

6.4.7.1 	Delineation of Borrow Deposit 

The first step in designing a compacted clay liner is delineating a relatively uniform 
deposit of suitable borrow material, preferably from the pond cut or from a nearby borrow 
area. The required volume of clayey soil is equal to the surface area of the pond interior 
times the liner thickness (measured perpendicular to the bottom and side slope surfaces). 
A large reserve volume is recommended to ensure that there is indeed sufficient clay 
volume after removing silt and sand pockets and other unsuitable materials. 

6.4.7.2 	Liner Thickness 

Recommended minimum compacted clay liner thicknesses are 0.5 m on the pond bottom 
and 0.7 in (2.3 ft) on the side slopes, to allow for weathering, variations in actual 
thickness, pockets of poor quality material that escape detection, etc. If a clay core in the 
dyke is preferred over an upstream clay blanket liner, then the core should be well keyed 
into the bottom liner. A minimum core width of three meters is suggested to allow 
economic and proper placement and compaction of the clay using large earth-moving 
equipment 
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6.4:7

6.4-7.7

6.4.72

Maximum K (m/s) 4.6x10€m,/sxL(m)
D(m)+L(m)

where all units are in meters and seconds.

f:t 
=pj"f 

a'co_mPacted day liner that ii 0.5 m thick must have a hydraulic conductivity
of about 1.3 x 1O€ u./s (1.3 x 10€ crq,/s) or less. The "IC oUiainea by the above
expression corresponds to a percolation rate of pond water of less than 40 cubic merers
per day per hectare at a water depth of 12 metres.

For a seal consistiug of a qrothetic liner, s€epage loss ttrough the liner shall not erceed
the quantity eErivalent to seepage loss through an adequati soil seal.

SinDminage

Surface d:ainage must be routed around and away from cetls. Field tiles within the area
endosed bythe berms must be located and blocked so as to prevent cell content leakage.
Measures rDust be where aecessary, to avoid dismption of field tile and srrrface
drainage of adjacent lands, by constucting drainage works io carry water aror.urd the site.

Design md Cpnstruction procedrres for ClayLiner:s

Ddinezrion of furtwt Dryit

lhe first step in designing a compacted clay liner is detineating a relatively uniforsr
deposit of suitable borrow material, preferablyfrom the pond cut oifrom 

" 
rru"rly borro*

area. The required vol"'!e of dayey soil is equal to the surface area of the pond interior
times the liner thickness (measured perpendicular to the bottom and side slope sqrfaces).
A large resewe volume is recommended to ensure that there is indeed niffcient clay
volt"'re after removing silt and sand pockets and ottrer rursuiable materials.

LinqThiilstgs

Recoumended rninimurn aompacted clay liner thicknesses are 0.5 m on the pond bottom
and 0'7 m (23 ft) on tbe side slopes, to allow for weathering variations in acnral
ttridrness, pockets of poor qualitymaicial trat escape detection, Jtc. If a clay core in the
dy&e is preferred over :ur upstreao clay blanket liner, then the core shordd be well keyed
into the bouom liner. fi rnintunuq iore width of three meter is suggested to aliow
economic and proper placement and compaction of the clay usiag 13r!! earttr-moving
equipmenc
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6.4.7.3 	Hydraulic Conductivity of Compacted Clay 

The in situ hydraulic conductivity of the compacted clay liner should be predicted from 
laboratory tests on the proposed day borrow material. Several samples should be selected 
representing the range of material within the designated borrow zone, not just the better 
material. Permeability tests should be performed on the samples compacted to the 
required density (i.e. 95% of standard Proctor maximum dry density) at a moisture 
content anticipated in the field. It is recommended that the sensitivity of the compacted 
clay hydraulic conductivity to variations in density and moisture content be determined. 
The designer must be prepared to ensure that the soil is brought to the specified moisture 
content (i.e. by wetting), unless the natural moisture content is already suitable. 

A laboratory value for K should be calculated from the weighted average of the individual 
tests. The weighting of each test value should be according to the estimated percent of 
the borrow volume that the individual sample represents. 

It is recommended that the liner design be based on a K in situ that is one order of 
magnitude larger than the average K (lab), i.e.: 

K (design) K (in situ) 	= 	10 x average K (lab) 

The increase in the K value is a factor of safety to allow for the effects of macro-structure, 
poor quality borrow, etc., in the field. The K (design) and liner thickness values should 
meet the seepage criteria outlined in Design Section 6.4.6.4.8. If K (design) is too high, 
the more selective borrowing or adjustment of compaction moisture content could be 
investigated. Otherwise, an alternative liner material will be required. 

	

6.4.7.4 	Subgrade Preparation 

Clay should not be placed directly over gravel or other materials that do not provide an 
adequate filter to prevent piping erosion of the liner. 

	

6.4.7.5 	Liner Material Placement and Compaction 

The day should be placed in uniform, horizontal lifts of about 150 mm maximum loose 
thickness. The liner should be constructed in at least three lifts. Thin lifts ensure more 
uniform density, better bonding between lifts and reduces the likelihood of continuous 
seepage channels existing in the liner. Large lumps, cobbles and other undesirable 
materials are more easily identified in thin lifts. Lumps of soil greater than 100 mm in 
maximum dimension should be broken up prior to compaction. As far as practical, the 
liner should be built up in a uniform fashion over the pond area, in order to avoid 
sections of butted fill where seepage paths may develop. 

Each lift should be compacted within the specified moisture content range to the required 
density using heavy, self-propelled sheepsfoot compactors. Lift surfaces that have been 
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6.4-73 lIydratfiE hndaaivity of Compaaen Aay

The in sitr hydraulic conductivity of ttre compacted day liner should be predicted from
laboratorytesB on the proposed day borrow materid. Several samples should be selected
representing the range of material sdthin the designated borrow zone, not just the bener
material. Permeability tesu should be performed on the samples compacted to the
required density (i.e. 95o/o of standard Proctor naxir'lum dry density) at a moisture
content arrticipated in the field. It is recomsrended that the sensitivity of the compacted

. day hydraulic conductivity to rnriations in density and moisnrre content be deterrrined.
The designermust be prepared to ensure drat ttre soil is brought to the specified moisture
content (i.e. by wetting), r:nless the natural moisture content is already suitable.

A laboratorywlue for K should be calculated Aom the weighted averiage of the individual
tests. The weighting of each test rralue should be according to the estimated percent of
the borrow volume that ttre indiviilual sample represenr.

It is recommended that the liner design be based on a K in sinr that is one order of
oagninrde larger than the average K Qab), ie.:

K (desien) K (in situ) l0xaverageKflab)

6.47.4

The increase in the K value is a factor of safety to allow for ttre effects of macro-srucnrre,
poor quality borow, etc., in the field. The K (design) and liner thickness rnlues should
meet the seepage criteria outlined in Design Section 6.4.5.4.8. If K (design) is too high,
ttre more selective borrowing or adjusurent of compaction moisture content could be
investigated. Otherwise, an alternative liner material will be required.

tubgradchryrotion

Clay should not be placed direcdy over gravel or other materials that do not provide an
adeguate filter to prevent piping erosion of the liner.

Linq Matsiol Plaeanatt onil C,ompadion

The day should be placed in unifora, horizontal lifis of about 150 mm ma:rimum loose
thickness. The liner should be constmcted in at least tiree lifu. Thin lifis ensr:re more
rmiform d"oity, better bouding between lifts and reduces the likelihood of continuous
seePage channels existing in the liner. Large h"nps, cobbles and o*rer undesirable
materials are rnore easily identified in thin lifts. Lumps of soil greater than 100 mm in
n:rrirnum dimension should be broken up prior to compaction- As far as practical, the
liner should be built up in a uniform fashion over the pond area, in order to avoid
sections of buned fill where seepage paths uay develop.

Each lift shordd be compacted within the specified moisture content nDge to the required
density using healy, self-propelled sheepsfoot compactors. Hft surfaces that have been
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allowed to dry out should be scarified prior to placing of the next lift. Lift surfaces that 
have degraded due to precipitation etc., should either be removed or allowed to dry to the 
required moisture content and then be re-compacted. 

The completed liner should be smoothed out with a smooth-barrel compactor to reduce 
the liner surface area exposed to water absorption and swelling. The liner base should 
not be allowed to dry out or be exposed to freezing temperatures. Ideally, the liner should 
be flooded as soon as possible after construction and acceptance. 

6.4.7.6 	Construction Control 

The most important form of quality control during construction of compacted clay liners 
will be observation and direction by the engineer. The characteristics of the desired liner 
material should be established. in as much detail as possible (i.e. by color, texture, 
moisture content, plasticity or characteristic features such as the mineralogy of pebbles 
in till). Quick visual or index test identification by experienced field personnel is probably 
the best way to detect poor quality material. An indirect but simple way of controlling 
liner quality is to perform frequent in situ density and moisture content tests. The density 
and moisture content may then be related to hydraulic conductivity by the relationships 
established during the laboratory test program (see Design Section 6.4.7.3). The 
frequency of tests should be increased when soil conditions are variable. The tests may 
be used to statistically evaluate the overall liner properties and to assess suspect zones 
in the liner. 

In situ density and moisture content tests should be carried out on a routine basis for each 
lift. Tests should be conducted on a grid pattern (say 30 x 30 in to 60 x 60 m grids for 
large ponds and at closer spacing for small ponds) and in suspect areas. 

The completed liner may be assessed by performing in situ infiltration tests, which may 
be theoretically related to hydraulic conductivity values (see Design Section 6.4.6.4.5). 
It should be noted that the compacted day liner is most likely to be partially saturated at 
the end of construction. The presence of five to ten percent air voids will result in an 
unsaturated K value that is somewhat higher than the saturated K value. 

The completed liner may also be cored and the hydraulic conductivity of a trimmed 
sample can be tested in a suitable permeameter, i.e., odometer falling head tests or triaxial 
constant head tests. All holes created in the liner due to tests, stakes or other 
circumstances should be backfilled with well-compacted liner material. 

6.4.Z7 	Planning 

The most important aspect of constructing a compacted day liner may be the planning 
stage when the inspection engineer's role is defined, contract specifications are prepared 
and construction strategies are worked out. The engineer must have an adequate degree 
of control over material selection and methods of placement. The work procedure must 
be flexible with respect to earth movement 
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allowed to dry out should be scarified prior to placing of the nexr lift. Uft surfaces that
have degraded due to precipiation etc., should eittrur6" removed or allowed to dryto the
required moistr:re cont€nt and thm be re-compacted.

rhe completed liner should be smoothed out with a suootr-ba:rel compador ro reduce
the liner surface area.exPosed to water absorption and swelling. The liner base shogld
lo+" allgwed to dry out or be exposedto frse?ingtemp.""t**l ldeally, the linershopld
be flooded as soon as possible after consfi'ction-ana 

"..upt-.".
C.onsataion Conrol

t" P* important form-of quality control during construction of compacted clay liners
wiU b€ observation and direction bythe ogineer.-The characteristi., oitlr" desired liner
material should be established in as -ucn a"tait as pbssible (ie. by color, texnre,
moistrrre_ coDt@t, plasticity or characteristic features *.h * the oineralogy. of pebbles
iD ull). Quick visual or index test identification by experienc"a neta p.rsoooli i, piou"uty
the best wlty to detegt poor qrality material. ai i"ii*"t but simple way of conrollingling suditr is to perform frequeut in sinr density ad moisture content terc. The densiry
aad moistrre content uay then be related to lyanuUc conductivity by the raationships
established d'ring trg 

-fboratory test prog;m (see Design section 6.4.2.9). rir.
frequeucy of tests should be increased rvhen soil conditions i" .,nriaUl". The tests may
be used to satistically evaluate tie overall liner properties and to a$ess spspect zoDesin the liner.

ll"i* d"uity and uoistr:re content tesB should be carried out on a routine basis for eachlift. Tests should be,conducteg o"-" grid pattern (say 30 x 30 m to 60 x 60 m grids forlarge ponds and at doser spaci''g forlmal pondsj 
""ra 

in sr.lspect areas.

The completed liner Tl b: assessed by perforoing in sinr infilration tests, which may
be pegretically related to hydraulic conduaivity ih", (reu oesign Sestion 6.4.6.4.s).
It should be noted that thloupacted clay liner L most likely to be partialty saturated atthe eud of constmctign. The Presence oifi.' to ten p*.*a air voids will result in an
'qsaturated K value sat is somewbat high€r than the saturated K rnlue.

Ttre completed liner roay also be cored aad the hydraulic conductivity of a timmed
sample can be tested in a suitable pemeaneter, ie., odometer fatling heai tesa or triaxial
consta:nt head tests. All hole created in the liner due to tests, stakes or other
circ'mstances should be bacldlled with well-compacted liner material.

Plorrrftig

The mlst ingor-raut ?"P".t of constucting a-co.pacted clay liner may be the planniug
sage wheu thc inspection ogineet's role is defined, 

"oot ""t 
specificaions ,t" itp-"r"aand cousrtrction stategies are worked out. The engineermuih.ru * adequate degreeof coutol over material selection aad metiods of placement The work procedqre rnust

be flexible with respect to eart} movenent



BIOLOGICAL TREATMENT 	 Page D6 - 50 

Ideally, the borrow for a compacted clay liner would be the cut material just below the 
eventual pond invert. Thus, material may be cut and placed in a single operation for much 
of the pond liner area, although some stockpiling of borrow may be inevitable. 

The lower lift of the liner might consist of reworked native soil broken up by tilling and 
re-compacted to eliminate fissures, etc. Nevertheless, the contract should allow for 
selective borrowing of cut material for liner use, for stockpiling, removal of undesirable 
materials and possible additional borrowing outside of the cut area. 

6.4.8 	Prefilling 

Prefilling the pond should be considered in order to protect the liner, to prevent weed 
growth, to reduce odour and to maintain moisture content of the seal. However, the 
dykes must be completely prepared as described in Design Section 6.4.6.2.b before the 
introduction of water. 

6.4.9 	Influent Lines 

6.4.9.1 	Material 

Any generally accepted material for underground sewer construction will be given 
consideration for the influent line to the pond. Unlined corrugated metal pipe should be 
avoided however, due to corrosion problems. In material selection, consideration must 
be given to the quality of the wastes, exceptionally heavy external loadings, abrasion, soft 
foundations and similar problems. 

6.4.9.2 	Surdzarging 

The design and construction of influent piping shall insure that where surcharging exists, 
due to the head of the pond, no adverse effects will result. These effects shall include 
basement flooding and overtopping of manholes. 

6.4.9.3 	Forcemains 

Forcemains terminating in a sewage lagoon should be fitted with a valve immediately 
upstream of the lagoon. 

6.4.9.4 	Location 

Influent lines should be located along the bottom of the pond so that the top of the pipe 
is below the average elevation of the pond seal. However, the pipe shall have adequate 
seal below it. The use of an exposed dyke to carry the influent line to the discharge 
points is prohibited. 
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6.492
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6.4.94

ldeally, the borow for a compacted day iiner would be the cut Daterial just below the
evennral pond invert. thus, material xoay be cut and placed in a single operation for much
of the pond liner area, although some stockpiling of borrow may be inevitable.

The lower lift of the liner might consist of reworked native soil broken up by tilling and
re-compacted to eliminate fissures, etc. Nevertheless, t}te contract should allow for
selective borrowing of cut material for liner use, for stockpiling renoval of r:ndesirable
Daterials and possible additional borrowing ouside of the cut area.

nufling

PrefiUing the pond should be considered in order to protect the liner, to prevent we3d
growth, to reduce odour and to maintain mojsture content of the seal. However, tre
dykes must be completely prepared as described in Design Section 6.4.6.2.b before the
introduction of water.

Influeut Lines

IfotuiBI

Any generally accepted Dat€rial for rmderground sewer constatction wrll be givm
consideration for the inflggll line to rhe pond. Unlined comrgated metal pipe should be
avoided however, due to corrosion problerns. In material selection, consideration must
be given to the quality of the wastes, exceptionallyheary erternal loadings, abrasion, soft
foundations and similar problems.

Surdraryfng

The design and construction of influent piping shall insr:re that where surcharging exists,
due to the head of the pond, no adverse effects will result These effects shall indude
basement flooding and overtopping of manholes.

Forcanafits

Forccr"ains terminating in a sewage lagoon should be fined with a rralve imurediately
upstrean of Se lagoon.

Lorrttirl,lt

Influeut lines should be located along the bottom of the pond so that the top of the pipe
is below the average elenation of the pond seal. Howerrer, the pipe shall have adequate
seal below it The use of an exposed dyke to carry fie influent line to the discharge
points is prohibited.
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6.4.9.5 	Point of Discharge 

The influent line to a square single celled pond should be essentially center discharging. 
Each square cell of a multiple celled pond operated in parallel shall have its own near 
center inlet but this does not apply to those cells following the primary cell, when series 
operation alone is used. Influent lines to single celled rectangular ponds should terminate 
at approximately the third point farthest from the outlet structure. Influent and effluent 
piping should be located to minimize short-circuiting within the pond. Consideration 
should be given to multi-influent discharge points for primary cells of 5 ha or larger. 

All aerated cells shall have influent lines which distribute the load within the mixing zone • 
of the aeration equipment. Consideration of multiple inlets should be closely evaluated 
for any diffused aeration system. For aerated lagoons the inlet pipe may go directly 
through the dyke and end at the toe of the inner slope. 

6.4.9.6 	Influent Disdiarge Apron 

Inlet pipes should terminate with an upturned elbow, with the pipe extending 450 mm 
above the cell bottom. 

The end of the discharge line shall rest on a suitable concrete apron large enough to 
prevent the terminal influent velocity at the end of the apron from causing soil erosion. 
A minimum size apron of one meter square shall be provided. 

6.4.9.7 	Pipe Size 

The influent system shall be sized to permit peak raw sewage flow to be directed to any 
one of the primary cells. Influent piping should provide a minimum scouring velocity of 
0.6 m/s. 

6.4.10 	Control Structure and Interconnecting Piping 

6.4.10.1 	Structure 

Facility design shall consider the use of multi-purpose control structures to facilitate 
normal operational functions such as drawdown and flow distribution, flow and depth 
measurement, sampling, pumps for re-circulation, chemical additions and mixing and 
minimi7Rtion of the number of construction sites within the dykes. 

Control structures shall 

(a) be accessible for maintenance and adjustment of controls; 

(b) be adequately ventilated for safety and to minimize corrosion; 
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6.49-6

6.49.7

6.4.10
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Point of Disrharge

Ttre influent line to a squaresingle celled pond should be essentially center dischargiDg.
Eadr sErare cell of a multiple celled pond operated in parallel sball have fu own near
center inlet but this does not apply to those cells following the primary cell, when series
operation alone is used. Iafluent lines to shgle celled recrangular pondi should t€rqinate
at approrimately the tbird point farthest from the outlet sttrcnrre. Influent and "fftuentpiping should be located 1q minirnizg short-circuiting witlin the pond. Consideration
should be given to multi-influent discharge pohrs forprinary cells of 5 ha or larger.

All aerated cells shall have influent lines which disuibute the load wid:in the mtuirrg zone
of the aeration equipment. Consideration of multiple inlea should be closely ernluated
for any difrrsed aeration s,,stsl. For aerated htoons the inlet pipe may go directly
t'rough the dyke and md at the toe of the inner slope.

n$aattDidlcugeAptron

Inlet pipes should teminate urith an uptr:rned elbow, with the pipe extending 450 mm
above the cdl bottom.

The end of the discharge line shall rest oD a sriable concrete apron large enough to
Prevent dre tei'minal infllent velocity at the end of the apron from causinjsoit erJsion.
d minirrrrrrn size apron of one rneter square shall be pr*idua.

W si?n

The influeut slrutem shall be_sized to permit peak raw sewage 0ow to be directed to any
one of the Prbary cdls. Influent pipins should provide a *inimum scor:ring velocity of
0.6 m./s.

Cratrol Stmctrre and Interconnecting piping

Sdttcfrte

Facility design shall consider the use of nulti-pupose control stnrctures to facilitatd
normal opentioaal functious sudr as drawdown 

"od 
flo* distribution, flow and depth

saropliag PumPs for re-ciranlation, chenical additions and -i:n'rt andrninirnizatisn of the anrmber of constuction sites wi6in the dykes.

Coutol sructures shall

(a) be accessible for mainteuance and adjusuent of controls;

be adequately ventilated for safety and to ",inimize corosion;o)
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(c) be locked to discourage vandalism; 

(d) contain controls to permit water level and flow rate control, complete shutoff and 
complete draining; 

(e) be constructed of non-corrodible materials (metal-on-metal contact in controls 
should be of similar alloys to discourage electro-chemical reactions); and 

(f) be located to minimize short-circuiting within the cell and avoid freezing and ice 
damage. 

Recommended devices to regulate water level are valves, slide tubes, dual slide gates, or 
effluent chambers complete with a water level regulating weir. Regulators should be 
designed so that they can be preset to stop flows at any pond elevation. 

6.4.102 	Piping 

All piping shall be of ductile iron or other acceptable material. The piping shall not be 
located within or below the liner. Pipes should be anchored with adequate erosion 
control. 

6.4.10.2.1 	Drawdown Structure Piping 

a. Submerged Takeoffs 

For ponds designed for shallow or variable depth operations, submerged takeoffs are 
recommended. Intakes shall be located a minimum of three meters from the toe of the 
dyke and 0.6 meters from the top of the liner and shall employ vertical withdrawal. 

b. Multi-level Takeoffs 

For ponds that are designed deep enough to permit stratification of pond content, multiple 
takeoffs are recommended. There shall be a minimum of 3 withdrawal pipes at different 
elevations. The bottom pipe shall conform to a submerged takeoff. The others should 
utilize horizontal entrance. Adequate structural support shall be provided. 

c. Surface Takeoffs 

For use under constant discharge conditions and/or relatively shallow ponds under warm 
weather conditions, surface overflow-type withdrawal is recommended. Design should 
evaluate floating weir box or slide tube entrance with baffles for scum control. 
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(c) be locked to discor.:rage randalism;

(d) contain conuols to pemit water level and flow rate control, complete shutoff and
complete draining;

(e) be constmcted of non-corrodible materials (metal-on-metal contact in conrols
should !g 6f 5imilar alloys to discourage electro-chemical reactions); and

(0 be located to minimize short-circuitingwithin the cell and avoid freezing and ice
d:rrtage.

Recommended devices to regulate water level are valves, slide nrbes, dual slide gates, or
effluent chambers complete with a water level regulating weir. Regulators should be
designed so that they can be preset to stop flows at any pond elerration.

6.4-702 Ptpi"S

All piping shall be of ductile iron or other acceptable material. The piping shall not be
located within or below the liner. Pipes should be anchored with adequate erosion
control.

6.4.10.2.1 Drawdown Stucalne ftprng

a. Submerged Takeoffs

For ponds designed for shallow or variable depth operations, submerged takeoffs are
recomrtended. Intakes shall be located a minimum of ttree meters from tlle toe of the
dyke and 0.5 meters from the top of the liner and shall employ vertical withdrawal.

b. Multilevel Takeoffs

Forponds that are designed deep enough to perrrit suatification of pond content, multiple
takeoffs are recorlmended. There shall be a minimum of 3 wittrdrawal pipes at different
elenations. The bottom pipe shall conform to a submerged takeoff. The others should
utilize horizontal entrance. Adequate structural support shall be provided.

c. Surface Takeofs

For use r:nder constart discharge conditions and/or relatively shallow ponds under warm
weather conditions, surface overflow-t1pe withdrawal is recommended. Design should
evaluate floating weir box or slide nrbe enrance with bafles for scrrn control.
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d. Maintenance Drawdown 

All ponds shall have a pond drain to allow complete emptying, either by gravity or 
pumping, for maintenance. These should be incorporated into the above-described 
structures. 

In aerated lagoons where a diffused air aeration system and submerged air headers are 
used, provision should be made to drain each lagoon (independently of others) below the 
level of the air header. 

e. Emergency Overflow 

All cells shall be provided with an emergency overflow system which overflows when the 
liquid reaches within 0.6 m of the top of the berms. 

6.4.10.2.2 	Hydraulic Capacity 

The hydraulic capacity for continuous discharge structures and piping shall allow for at 
least the expected future peak sewage pumping rate. 

The hydraulic capacity for controlled discharge systems shall permit transfer of water at 
a rate of 150 mm of pond water depth per day at the available head. 

6.4.10.2.3 	Interconnecting Piping 

Interconnecting piping for multiple unit installations operated in series should be valved 
or provided with other arrangements to regulate flow between structures and permit 
flexible depth control. The interconnecting pipe to the secondary cell should discharge 
horizontally near the lagoon bottom to minimize need for erosion control measures and 
should be located as near the dividing dyke as construction permits. Interconnection 
piping shall enable parallel or series flow patterns between cells. 

6.4.103 	Location 

The outlet structure and the inter-connecting pipes should be located i) away from the 
corners where floating solids accumulate and ii) on the windward side to prevent short-
circuiting. 
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Maintenance Drawdown

All pouds shall have a pond dnin to allow complete enptying, either by gravity or
PllEPiD& for mainteuance. These should be. incorporated into the above-detcriU"d
stnctures.

In aerated lagoons where a diffised air aeration s)'stem and submerged air headers are
used, provision should be made to drzin each lagoon (independmtly of others) below the
level of the air header.

Emergency Ovsflow

6.4.10.2.2

6.4.102.3

64703

All cells shall b€ provided with an emergency overflow q6t€m which overflows when the
liquid readres within 0.6 'n of the top of the beros.

Hydraulic Capacig

The hydraulic capacity for conthuous disdrarge smrcnres and piping shall allow for at
least the eryected frrtue peak sewage prmping rate.

The hydraulic capacity for contolled discharge s,'stens shall permit transfer of water at
a rate of 150 "'rn of pond water depth per day at ttre available head.

Intqconnuing Hping

Interconnestiug piping for multiple unit insallations operated in series should be rnlved
or provided with other arangements to regulate flow between stmctures and permit
lexible depth control: nte interconnecting plpe to the secondary cell should discharge
horizontally near 6e lagoon bottom to Dinimize need for erosion control measures and
should be located as near the dividing dyke as consruction permits. lntercoanrection
piping shall eoable parallel or series f,ow patrems betr,treen cells.

Lostion

Ttre oudet srucnue and the inter-cornectiog pipes should be located i) away from the
colrent where floating solids acctrmulate and u) on the windward side to preveut short-
circuitbg.

j .5i
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6.4_11 	Miscellaneous 

6.4.11.1 	Fencing 

The pond area shall be enclosed with a suitable fence to preclude livestock and discourage 
trespassing. The fence should be located on the outer dyke at a distance of 500 mm from 
the top outside edge of the embankment. Fencing should not obstruct vehicle traffic on 
top of the dyke. A vehicle access gate of sufficient width to accommodate equipment 
should be provided. All access gates should be provided with locks. 

6.4.11.2 	Access 

An all-weather access road shall be provided to the pond site to allow year-round 
maintenance of the facility. 

6.4.11.3 	Warning Signs 

Appropriate signs should be provided along the fence around the pond to designate the 
nature of the facility and warn against trespassing. At least one sign shall be provided on 
each side of the site and one for every 150 m of its perimeter. 

6.4.11.4 	Flow Measurement 

Provisions for flow measurement shall be provided on the outlet. Safe access to the device 
should be made to permit safe measurement. 

6.4.11.5 	Groundwater Monitoring 

An approved system of wells or lysimeters may be required around the perimeter of the 
pond site to facilitate groundwater monitoring. The need for such monitoring will be 
determined on a case-by-case basis. 

6.4.11.6 	Pond Level Gauges 

Pond level gauges shall be provided. 

6.4.11.7 	Service Building 

A service building for laboratory and maintenance equipment shall be provided, if 
required. 
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6-4-77 Miscdlaneous

6.471.7 Falring

The pond area shall be enclosed with a suitable fmce to predude livestock and discor:rage
trespassing. The fence should be located on the outer dyke 11 I distance of 500 mn from
the top outside edge of the embanhnent. Fencing should not obstuct vehide traffic on
top of the dyke. A vehide access gate of sufrcient widtl to accomsrodate equipment
should be provided. All access gates should be provided with locks.

64772 Atcess

An all-weather access road shall be provided to the pond site to allow year-rourd
maintenance of the facility.

q.+77.3 Warau4gSrSns

Appropriate signs should be provided along the fence around the pond to designate ttre
nature of the facility and warn against trespassing. At least one sign shall be provided on
each side of the site and one for every 150 m of ir perimeter.

6.4-77-4 FIow Meosnannt

Provisions for flow measurement shall be provided on the ouder Safe access to the device
should be made to permit safe measurement.

6.477J5 Grotmdwaw Moninrtry

An approved s,'stem of wells or llnimeters rnay be required aror:nd the perimeter of the
pond site to facilitate groundwater monitoring. The need for such monitoring will be
determined on a case-by-case basis.

6.4.77.6 Pond.Lerzdtuuges

Pond level gauges shall be provided.

6.4-77.7 tuain hflding

A service building for laboratory and maintenance equipuent shall be provided, if
required.
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6.4.11.8 	Liquid Depth Operation 

Optimum liquid depth is influenced to some extent by lagoon area since circulation in 
larger installations permits greater liquid depth. The basic plan of operation may also 
influence depth. Facilities to permit operation at selected depths between 0.6 to 1.5 
meters are recommended for operational flexibility. Where winter operation is desirable, 
the operating level can be lowered before ice formation and gradually increased to 1.5 
meters by the retention of winter flows. In the spring, the level can be lowered to any 
desired depth at the time surface runoff and dilution water. are generally at a maximum. 
Shallow operation can be maintained during the spring with gradual increased depths to 
discourage emergent vegetation in the summer months. In the fall, the levels can be 
lowered and again be ready for retention of winter storage. 

	

6.4.11.9 	Pre-Treatment and Post-Tnratment 

The wastewater shall be treated by bar screens before entering the lagoon. 

The treated effluent shall be disinfected prior to discharging into the receiving water. 

6.5 	OTHER BIOLOGICAL SYSTEMS 

New biological treatment schemes with promising applicability in wastewater treatment 
may be considered if the required engineering data for new process evaluation is provided 
in accordance with Design Section 3.4.2. New treatment schemes design criteria may be 
added to this manual when sufficient and adequate design data becomes available. These 
additions shall be noted in the revision record. 
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LiquidDqth Opaation

Optimun Uquid depth is influmced to some e:cent by lagoon area since circulation in
larger installations pemits greater liquid depth. The basic plan of operation may also
influence depth. Facilities to permit operation at selected depths between 0.6 to 1.5
met€rs ilre recorntrlended for operational flexibility. Where winter operation is desirable,
the operating level can be lowered before ice formation and gradually increased to 1.5
metens by the retention of winter flows. In the spring the level can be lowered to any
desired depth at the time surface nuroff and dilution water are generally at a ma:rimunr.
Shallow operation can be mainrained during ttre spring with gradual increased depths to
discoruage emergent vegetation in the sruDmer months. In the fall, the levels can be
lowered and again be ready for retmtion of winter storage.

he-Trafr nant ortd. Pct-Trqtqant

The wastewater shall be treatea by bar screens before entering the lagoon.

The treated efluent sball be disinfected prior to discharging into the receiving water.

65 OTHER BTOLOGICAL SY'S-TEI'IIS

New biological treatment schesres withprornising applicabillty in wastewater reatment
may be considered ifthe required engineering data for new process evaluation is provided
in accordance with Design Section 3.4.2. New treatment schemes design criteria may be
added to *ris manual when sr:fficientand adequate design data becomes arailable. These
additions shall be noted in the revision record-
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Chapter 7 	EFFLUENT DISINFECTION 

7.1 	BASIS FOR DISINFECTION OF SEWAGE TREATMENT PLANT EFFLUENT 

Disinfection of sewage treatment plant effluent shall be required in all cases, unless 
confirmed otherwise by the regulatory agencies. 

The design shall consider meeting both the bacterial standards and the disinfectant 
residual limit in the effluent. The disinfection process should be selected after due 
consideration of waste characteristics, type of treatment process provided prior to 
disinfection, waste flow rates, pH of waste, disinfectant demand rates, current technology 
application, cost of equipment and chemicals, power cost, and maintenance requirements. 
The designer shall consider the provisions of the Federal "Transportation of Dangerous 
Goods Act" and the Provincial "Dangerous Goods and Hazardous - Wastes Management 
Act" when designing a disinfection system. 

7.2 	FORMS OF DISINFECTION 

Chlorine is the most commonly used chemical for wastewater effluent disinfection. The 
forms most often used are liquid chlorine and calcium or sodium hypochlorite. Other 
disinfectants, including chlorine dioxide, ozone, bromine, or ultraviolet disinfection, may 
be accepted by the approving authority in individual cases. If chlorination is utilized, it 
may be necessary to dechlorinate if the chlorine level in the effluent would impair the 
natural aquatic habitat of the receiving stream. The use of chlorine capsules may be 
considered for small systems. 

7.3 	CHLORINATION 

73.1 	Design Guidelines 

7.3.1.1 	Mixing 

The disinfectant shall be positively mixed as rapidly as possible, with a complete mix 
being effected in three seconds. This may be accomplished by either the use of a 
turbulent flow regime or a mechanical flash mixer. 

7.3.1.2 	Diffusers 

A chlorine solution diffuser shall be placed ahead of the contact tank and near the vicinity 
of the mixing area. 

7.3.1.3 	Contact Time and Residual 

A total chlorine residual of 0.5 mg/L is generally required. The required detention time 
shall be based upon the more stringent of either 30 minutes at design average daily flow 
or 15 minutes at the design peak hourly flow. The criteria to be used in the design shall 
be that which provides the largest volume for the contact tank. 

Chapter 7 EFFTTJENT DISINFECfiON

7.1 BASIS FOR DISINEECTION OF SEWAGE PI^ATiIT EFFLUENT

Disinfection of sewage treaElent plant effluent shall be reguired in all cases, unless
confirmed otherwise by the regulatory agencies.

The design shall consider meeting both the bacterial standards and the disinfectanr
residual limit in the pffluent The disinfection process should be selected after due
consideration of waste characteristics, qpe of treament process provided prior to
disinfection, waste flow rates, pH of wastg disinfectant demand rates, currmt technology
application, cost of equipmentand chemicals, power cosg andmaintenance requiremenl.
The designer shall consider the provisions of the Federal "Transponation ofbangerous
Goods Act' and the Provincial "Dangerous Goods and Hazardous - Wastes Management
Act' when designing a disinfection s)rstem.

72 FORMS OF DISINEECTION

Chlorine is the most commonly used chemical for wastewater effluenr disinfection. The
forms most often used are liquid chlorine and calcium or sodium hlryochlorite. Other
disinfectants, induding chlorine dioxide, ozone, bromine, oruluaviolei disitf"ction, may
be accepted.by the approving auttrority in individual cases. lf chlorination is utilized, it
may be necessary to dechlorinate if the chlorine level in the eflumt would impair the
nantral aquadc habitat of the receiving stream. Ttre use of chlorine capsules may be
considered for small s]rstems.

73

7s.\

7-3.7.7

7s.72

73.7.3

CHLORII{IANON

D€sigu Guidelines

tufuing

The disinfectant shall be positively mixed as rapidly as possible, with a complete mix
being effected in three seconds. This may be accomplished by either rhe use of a
nrrbulent flow regime or a mechanical flash mixer.

Difrusas

A chlorine solution diffrser shall be placed ahead of the contact tank and near the vicinity
of the miviqg 31'g..

Cantad Time anil Resadual

A total chlorine residual of 0.5 mgA" is generally re.quired. The required detention time.
shall be based upon the more stringmt of either 30 minutes at design average daily flow
or 15 minutes at the designpeak hourlyflow. The criteria to be used in the design shall
be that which provides ttre largest volrrne for the contact tank
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Z3.1.4 	Coliform Levels 

Acceptable effluent coliform levels shall be based upon the results of the receiving water 
study and the receiving water quality guidelines. 

Z3.1.5 	Contact Tank 

In order that the chlorine contact tank can provide the required detention, dead zones 
within the tank must be avoided and the flow through the tank must approach plug flow 
as closely as possible. Back-mixing within the contact tank must be avoided to prevent 
short-circuiting and the resulting poor disinfection results. Covered tanks are discouraged. 

To approach a plug-flow regime, flow channels with length-to-width ratios of greater than 
40:1 are required. Length-to-width ratios of 10:1 produce detention times of 
approximately 70 percent of the theoretical residence times. In rectangular tanks, 
longitudinal baffling to produce long, narrow flow channels with a serpentine flow pattern 
and with guide vanes at changes in direction is a preferred method. 

Since some sedimentation dccurs in chlorine contact tanks, provision should be made for 
periodic sludge removal from the chlorine contact tank(s). The drain should be valved. 
If it is necessary to take the contact tank out of operation for cleaning, and if short-term 
discontinuation of disinfection cannot be tolerated due to other critical uses made of the 
receiving waters, two contact basins shall be provided. In less critical situations, one 
contact basin will suffice provided that the bypass facilities are equipped with a chlorine 
application point for emergency disinfection. 

7.3.2 	Chlorination Facilities Design 

7.3.2.1 	Feed Equipment 

7.3.2.1.1 	Capacity 

The chlorinator shall be sized according to the design flow of the treatment plant and its 
capacity may vary, depending on the uses and points of application of the chlorine. For 
disinfection, the capacity should be adequate to produce a concentration of residual 
chlorine in the plant effluent as measured by the standard DPD test such as to dependably 
and consistently obtain 0.5 mg/litre chlorine residual after a contact period of 20-30 
minutes under average flow conditions. 

For normal domestic sewage, the following may be used as a guide in sizing chlorination 
facilities. 
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ColifonnLcvek

Acceptable effluent coliform levels shall be based upon the results of the receiving warer
snrdy and the receiving water quality guidelines.

ContnctToff*

In order that the chlorine contact tank can provide the required detention, dead zones
lvithin the tank must be avoided and the flow through the tank must approadr plug flow
as closely as possible. Back-mixing within the contact tank must be avoided to prevent
short-circuiting andthe resultingpoor disinfectionresults. Covered tanks are discouraged.

To approach a plug-flow regime, flow channels with length-to-width ratios of greater than
40:1 are required. Lengttr-to-width ratios of 10:1 produce detention times of
aPProri'nately 70 percent of the theoretical residence times. In rectangular tanks,
longitudinal bafling to produce long, na:row flow channels with a serpentine flow pattern
and with guide vanes at chantes in direction is a preferred method.

Since some sedimentation dccurs in chlorine contact tanlc, provision should be made for
periodic sludge removal from the chlorine contact tank(s). The drain should be valved.
Ifit is necessaryto take the contacttank out ofbperation for cleaning, and ifshort-term
discontinuation of disinfection cannot be tolerated due to other critical uses made of the
receiving waters, two contact basins shall be provided. In less critical sinrations, one
contast basin will suffice provided that the blpass facilities are equipped wirh a chlorine
application point for emergency disinfection.

Cblorination Faollities Desigu

FedF,quipmatt

Capacity

The chlorinator shall be sized according to the design flow of the treatment plant and its
capacity may vary, depending on the uses and points of application of the chlorine. For
disinfection, the capacity should be adequate to produce a concenrration of residual
chlorine in the plant efflumt as measured bythe standard DPD test such as to dependably
and consistmtly obtain 0.5 mgllitre chlorine residual after a conract period of 20-30
minutes r:nder average flow conditions.

For normal domestic sewage, the following may be used as a guide in sizing chlorinarion
facilities.
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Raw Wastewater (Fresh) 6-15 
Raw Wastewater (Septic) 12-25 

Primary Effluent 5-20 
Activated Sludge Plant Effluent 2-8 
Trickling Filter Plant Effluent 3-10 

• 	RBC Plant Effluent 3-10 
Tertiary Filtration Effluent 2-6 

Nitrified Effluent 2-6 

In order that effective disinfection can be maintained at all times, without the need to 
overdose excessively at low flow periods, the chlorine feed equipment should be paced by 
the effluent flow rate. 

7.3.2.1.2 	Standby Equipment and Spare Parts 

Standby equipment of sufficient capacity should be available to replace the largest unit 
during shutdowns. Spare parts shall be available for all chlorinators to replace parts 
which are subject to wear and breakage. 

7.3.2.1.3 	Water Supply 

An ample supply of water shall be available for operating the chlorinator. Where a 
booster pump is required, duplicate equipment should be provided and, when necessary, 
standby power. Protection of a potable water supply shall conform to the requirements 
of Design Section 2.2.9. 

The use of a potable water supply for solution-feed chlorinators is the preferred method. 
However, in the case of small plants, plant effluent may be used for operating the 
chlorinator. 

73.2.2 	Odor Control 

Should odor control be a critical factor, additional capacity of a prechlorination system to 
the extent of about 80 percent of the raw wastewater chlorine demand shall be required 
during the warm summer days. It is not desirable to split the functions of the 
chlorinators, especially for large plants. One group shall be designed for prechlorination 
and another for disinfection. In the case of large plants, each group shall be 
interchangeable to facilitate a standby feature. 

Prechlorination must be accomplished ahead of the first open structure in the plant and 
thereby reduce the escape of hydrogen sulphide gas into the atmosphere. 
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Nirified Effiuent
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t2-25
5-20
2-8

3-10
3-10
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In order that effective disinfection can be mainained qt all times, without the need to
overdose excessively at low flow periods, the chlorine feed equipment should be paced by
the effluent flow rate.. ?

Standby Equipmmt and Spare parts

Slandby equipment o^f suficient capacity should be arnilable to replace the largest gnit
during shutdowns. Spare parts shall be anilable for all chlorinitors to repla-ce parrs
which are subject to wear and breakage.

Watt Supply

An ample supply of water shall be available for operating the chlorinator. Where a
booster purnp is requiref, duplicate equipmmt shoul-d Ue piviaea and, when necessary,
standby Power. Protection of a potable water supply shali conform to the requirements
of Design Section 2.2.9.

The use of a potable water supply for solution-feed chlorinaton is the preferred method.
However, in the case of saall plants, plant effluent may be used for operating the
chlorinator.

Odrrr C;otrtol

Should odor control be a critical factor, additional capacity ofa prechlorination q6tem ro
dte exteut of about 80 percent of the raw wastewater chlorine denand shall be iequired
during the warrr summer days. tt is not desirable to split the functions of the
chlgrinatgn, especially lor large plants. one group shall be designed for prechlorination
and another for disinfection. In the c"r. of large plants] each group shall be
interchangeable to facilitate a standby feanrre.

Prechlorination must be accoaplished ahead of the first open stnrcrure in the plant and
thereby reduce rhe escape of hydrogen sulphide gas into tire amosphere.
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7.3.3 	Chlorine Supply 

7.3.3.1 	Type 

Chlorine is available for disinfection in gas, liquid (hypochlorite solution), and pellet 
(Hypochlorite tables) form. The type of chlorine should be carefully evaluated during the 
facility planning process. The use of chlorine gas or liquid will be most dependent on the 
size of the facility and the chlorine does required. Large quantities of chlorine, such as 
are contained in ton cylinders and tank cars, can present a considerable hazard to plant 
personnel and to the surrounding area, should such containers develop leaks. Both 
monetary cost and the potential public exposure to chlorine should be considered when 
making the final determination. 

7.3.3.2 	Cylinders 

Seventy kilogram cylinders should be used when chlorine demand is less than 44 
kilograms per day. Cylinders should be stored in an upright position with adequate 
support brackets and chains at % of cylinder height for each cylinder. 

7.3.3.3 	Tonne Containers 

The use of one tonne containers should be considered where the average daily chlorine 
consumption is over 44 kilograms., A hoist or crane with a capacity of at least two tons 
shall be provided for the handling of the ton containers. 

7.3.3.4 	Tank Cars 

At large installations (chlorine consumption greater than 900 Kg per day), consideration 
should be given to the use of tank cars, generally accompanied by liquid chlorine 
evaporators. Liquid chlorine lines from tank cars to evaporators shall be buried and 
installed in a conduit and shall not enter below grade spaces. Systems shall be designed 
for the shortest possible pipe transportation of liquid chlorine. 

The tank car being used for the chlorine supply shall be located on a dead end, level track 
that is a private siding. The tank car shall be protected from accidental bumping by other 
railway cars by a locked derail device or a closed locked switch or both. The area shall 
be clearly posted 'DANGER-CHLORINE". The tank car shall be secured by adequate 
fencing with gates provided with locks for personnel and rail access. 

The tank car site shall be provided with a suitable operating platform at the unloading 
point for easy access to the protective housing or the tank car for connection of flexible 
feedlines and valve operation. Adequate area lighting shall be provided for night time 
operation and maintenance. 

7.3.3.5 	Scales 

Scales of proper size shall be provided at all plants using chlorine gas. At large plants, 
scales of the indicating and recording type are recommended. At the least a platform 
scale shall be provided. Scales shall be of corrosion-resistant material. Scales shall be set 
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7.3.3.7

7-3.32

73.3.3

7-3.3.4

Cblorine Supply

Twe

Chlorine is available for disinfection in gas, liquid (hpochlorite solution), and pellet
(Hypochlorite tables) form. The q'pe of chlorine should be carefully evaluated during the
facility plaruring process. The use of chlorine gas or liquid will be most dependent on the
size of the facility and the chlorine does required. Large quantities of chlorine, such as

are contained in ton rylinders and tank cars, can present a coosiderable hazard to plant
personnel and to ttre surrounding area, should such containers develop leaks. Both
monetary cost and the potential public elposure to chlorine should be considered when
making the final determination.

Lylinder:s

Seventy kilogzm cylinders should be used when chlorine demand is less than 44
kilograms per day. Cylinders should be stored in an upright position wittr adequate
support brackets and chains at 43 of cylinder height for each cylinder.

Torurc C.anfain.as

The use of one tonne containers should be considered where dre average daily chlorine
consumption is over 44 kilograms.. A hoist or crane with a capacity of at least two tons
shall be provided for the handling ofthe ton containers.

Tarl/r &rs

At large installations (chlorine consumption greater than 900 Kg per day), consideration
should be given to the use of tank cars, generally accompanied by liquid chlorine
evaporators. Liquid chlorine lines from tank cars to evaporators shall be buried and
installed in a conduit and shall not enter below grade spaces. Systems shall be designed
for the shortest possible pipe transportation of liquid chlorine.

The tank car being used for the chlorine supply shall be located on a dead end, level track
that is a private siding. The tank car shall be protected from accidental bumping by orher
railway cars by a locked derail device or a dosed locked switch or both. The area shall
be dearly posted "DA\IGER-CHLORINE . The tank car shall be secured by adequate
fmcing with gates provided with locks for personnel and rail access.

The taak car site shall be provided with a zuitable operating pladorm at ttle unloading
point for easy access to ttre protective housing or the tank car for connection offlexible
feedlines and rzalve operation. Adequate area lighting shall be provided for night time
operation and maintenance.

Scales

Scales ofproper size shall be provided at all plants using chlorine gas. At large plants,
scales of the indicating and recording tpe are recommended. At ttre least a pladorm
scale shall beprovided. Scales shall be ofcorrosion-resistantmaterial. Scales shall be set

7s-3.5
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on grade, or a ramp shall be built to facilitate the moving of cylinders on and off the scale 
platform. Scales should be sized so as to accommodate the maximum number of 
containers required to serve the maximum chlorine feed rate. 

7.3.3.6 	Evaporators 

Where manifolding of several cylinders or ton containers will be required to supply 
sufficient chlorine, consideration should be given to the installation of a chlorine 
evaporator to produce the quantity of gas required. 

7.3.3.7 	Hoists 

Handling of ton containers requires hoisting equipment. It is desirable to use a power-
operated hoist and travel particularly when it is necessary to change containers frequently. 
Hoists should have a minimum capacity of 2 tonnes and be equipped with an approved 
type of lifting-beam container grab. 

73.3.8 	Leak Detection and Controls 

A bottle of ammonium hydroxide solution of industrial strength (56%) should be available 
for detecting chlorine leaks. Where ton containers or tank cars are used, a leak repair kit 
approved by the Chlorine Institute shall be provided. Consideration should also be given 
to the provision of caustic soda solution reaction tanks for absorbing the contents of 
leaking one-ton cylinders where such cylinders are in use. At large installations, 
consideration should be given to the installation of automatic gas detection and related 
alarm equipment. 

7.3.4 	Methods of Dosage Control 

73.4.1 	Open Loop Plow Proportional Control 

Automatic proportioned-to-flow control consists of varying the rate of chlorine feed in 
proportion to the sewage flow as determined by a metering device. The dosage rate is 
manually set, and the control device varies the rate in relation to flow rate. The 
chlorinator may be either automatic or manual start and stop. 

Usually over-chlorination is practised to insure results. Invariably, some chlorine is wasted 
by such a device. 

7.3.4.2 	Closed-Loop Row Proportional Control (Compound-Loop Arrangement with One Chlorine 
Analyzer): 

Chlorine residual analyzer provides feedback to the chlorinator. Flow signal and dosage 
signal each separately control the added chlorine feed with a compound-loop arrangement. 
If the residual is above the pre-determined level, the chlorine feed rate is reduced, and 
vice versa. In some designs, chlorine residual is measured at one point in the system and 
in other designs at 2 or 3 points. 
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oll 8rade, or a rarDp shall be built to facilitate the moving of cylinders on and offthe scale
platform. Scales should be sized so :rs to accorrmodate the maximum nr:mber of
containers required to senre the maximum chlorine feed rate.

Evaporanrs

Where manifolding of several sy4inders or ton conta;iners will be required to supply
sufficient ihle1i11g, consideration should be given to the installation of a cblorine
evapoffor to produce ttre quantity of gas require4

.EIoists

fi41dling of ton containers requires hoisting €quipment It is desirable to use a power-
operated hoist and travel particularlywhen it is necessary to change containers frequmtly.
Hoists should have a minimum capacity of 2 tonnes and be equipped with an approved
qpe of lifting-beam contaiuer grab.

Iak Dtrninn and. C.ontols

A bottle of amnoniumhydroxide solution of indusuial streogh CS6o/o) should be avajlable
for detecting cblorine leaks. where ton containers or unk cars are used a leak repair kit
approved by the Chlorine Instinrte shall be provided. Consideration should also be given
to the prwision of caustic soda solution reaction tanks for absorbing the contents of
leaking one-ton cy4inders where such cydinders are in use. At large installations,
considemtion should be given to the installation of automatic gas detection and related
alarsr equipment

Meftods of Dosage Coutrol

Operrlrxlp FIow hopottional C.onrol

Autoroatic proportioned-to-flow control consists of varying t}re rate of chlorine feed in
proportion to the sewage flow as determined by a metcing device. The dosage rate is
manually set, and the control device varies the rate in relation to flow rate. The
drlorinator may be either automatic or uanual start and stop.

Usually over-chlorination is practised to insure results. Invariably, some chlorine is wasted
by ruch a derrice.

go6?d'I1oP FTow hoportiottol C;onrot (Compowtd-Loop Arrrrryalnarttwith One Clilorine
Ano\zs):

Ctrlorine residual anallzer provides feedback to the chlorinator. Flow sigaal and dosage
signal each separately contol the added chlorine feed with a conpourd-lo6p 

"tr"ttg*r*;tIf tbe residual is above the pre-determined level, the ehlorine ieed rate is reduc-e4 ana
vice versa. In some designs, cblorine residual is measured at one point in ttre qntem and
in other designs at2 or 3 points.

'. .. :l
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7.3.4.3 	Close-Loop Flow Proportional Control (Compound-Loop Arrangement with Two Chlorine 
Analyzers 

This ideal system employs quantitative as well and qualitative feed control as in the 
previous case. However, the qualitative control is accomplished at two points in the flow 
stream. One sample is automatically collected immediately downstream from the point 
of chlorination (diffuser) and analyzed by another chlorine analyzer which (i) monitors 
the combined residual after a given contact time and (ii) adjusts the control point on the 
analyzer which controls the chlorine metering equipment. When the residual chlorine is 
more than the desired (pre-set) level, the chlorine feed rate is reduced and vice versa. 

	

7.3.4.4 	Required Chlorine Control Systems 

Plants with proper qualitative and quantitative control systems are known to chlorinate 
effectively and efficiently. However, the plants without such controls show either 
inadequate performance (due to under dosage) or waste chlorine unnecessarily (by undue 
overdose). Higher than needed chlorine residuals may result in ecological damage to the 
receiving waters. 

The following table summarizes chlorine control guidelines: 

TABLE 7.1 - CHLORINE CONTROL GUIDELINES 
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LARGE ALL TYPES CLOSED-LOOP, FLOW 
PROPORTIONAL TWO 

CHLORINE 
ANALYZERS 

AMPERQMETRIC TITRATOR; 
CONTINUOUS DETERMINATION 

AND RECORDING 

MEDIUM ECOLOGICALLY 
SENSITIVE 

WATERS W111-1 
FISHING POTENTIAL 

WATERS OF PUBUC 
HEALTH 

IMPORTANCE 

SAME AS 
 LARGE PLANTS 

CLOSED-LOOP, FLOW 
PROPORTIONAL., ONE 
CHLORINE ANALYZER 

SAME AS 
LARGE PLANTS 

AMPEROMETRIC TITRATOR; 
CONTINUOUS DETERMINATION 

(OPTIONAL RECORDING) 

SMALL ECOLOGICALLY 
SENSITIVE 

RECEMNG WATER 

RECEMNG WATER 
OF PUBUC HEALTH 

IMPORTANCE 

CLOSED-LOOP, FLOW 
PROPORTIONAL, ONE 
CHLORINE ANALYZER 

OPEN-LOOP, FLOW 
PROPORTIONAL 

AMPEROMETRIC 1TTRATOR; 
CONTINUOUS DETERMINATION 

STARCH-IODIDE METHOD 
ORRTHOTOUDINE 

METHOD 
(INTERMITTENT - MANUAL) 
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Clree-Loop FIow Propottional &nrol (Contpomil-Loop Atrangemant wirh Two Chlorine
Atto$aas

This ideal s)rstem employs guantitative as well and qualitative feed control as in the
previous case. However, the qualitative control is accomplished at two points in the flow
stre"tn. One srrPle is automatically collected immediately downstream from the point
of clrlorination (diffirser) and anallzed by another chlorine anallzer which (i) monitors
the combined residual after a given contact time and (ii) adjusa t}re control point on rhe
analper which controls the chlorine metering equipment. When the residual chlorine is
more tlan the desired (pre-set) level, the chlorine feed rate is reduced and vice versa.

R"4,rired. Chlotine &nfiol SJrtsns

Plants with proper qualitative and quantitative control systems are known to chlorinate
effectively and eficiently. However, the plants without such controls show either
inadequate performance (due to r:nder dosage) orwaste chlorini unnecessarily @yrurdue
overdose). Higher than needed chlorine residuals may result in ecological damage to the
receiving waters.

The following table summarizes chlorine conrol guidelines:

TABLE 7.1 . CHLORINE CONTROL GUIDELINES
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IMPOFITANCE

SAMEAS
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AMPEROMETRIC TITRATOR;
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RECEMNG WATER
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IMPOtrTANCE
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PROPOHflONAL ONE
CHLORINE ANAL\ZEF
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PHOPORNOML

AMPEROMETRIC TI]'RATOR;
CONTINUOUS DETERMINIATION

STARCI+IODIDE METHOD
OFHTHOTOUDINE

METHOD
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7.3.5 	Storage and Handling 

23.5.1 	Building Layout and Material Handling 

If gas chlorination equipment and chlorine cylinders are to be in a building used for other 
purposes, a gas-tight partition shall separate this room from any other portion of the 
building. Doors to the chlorinator room shall open only to the outside of the building and 
shall be equipped with panic hardware. Such rooms shall be at ground level and should 
permit easy access to all equipment. . 

The storage area should be separated from the feed area. A bilingual "DANGER" sign shall 
be placed on the door and safety precaution instructions to startup and shutdown shall 
be placed at a visible location on the wall. Full and empty chlorine cylinders shall be 
stored separately and shall be chained to the wall in the vertical position. Cylinders 
should not be stored near flammable materials, heating or ventilation units, elevator shafts 
and on uneven or subsurface floors. 

Chlorine cylinders shall be conveyed by a wheeled cart. Suitable lifting bars or hoist shall 
be used to unload and place the one-ton containers on their side on level rails. 

Storage and handling procedures shall conform to the guidelines of the latest edition of 
the "Chlorine Manual" prepared by "The Chlorine Institute, Inc." 

7.35.2 	Special Construction Details 

A clear glass, gas-tight window shall be installed in an exterior door or interior wall of the 
chlorinator room to permit the chlorinator to be viewed without entering the room. The 
building shall be of fireproof material. 

The distance from any point in the room and the outside door shall not exceed five 
meters. The chlorinator shall be placed one meter (3 ft) from the outside wall. Twenty-
five nun piping shall be used and pipes and valves shall be color coded. 

7.3.5.3 	Heat 

The chlorinator room shall be provided with a means of heating so that a temperature of 
at least 15°C can be maintained, but the room should be protected from excess heat. 
Cylinders shall be kept at essentially room temperature. 

7.3.5.4 	Ventilation 

With chlorination systems, forced, mechanical ventilation shall be installed which will 
provide one complete air change per minute when the room is occupied. The entrance 
to the air exhaust duct from the room shall be 300 mm above the floor and the point of 
discharge shall be so located as not to contaminate the air inlet to any buildings or 
inhabited areas. The air inlet shall be located near the ceiling on the opposite side of the 
room so as to provide cross ventilation with air and at such temperatures that will not 
adversely affect the chlorination equipment. The vent hose from the chlorinator should 
discharge to an air scrubber before venting above grade to the atmosphere. 
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Bu7rding l-ayout ord. Matsiol Hondlittg

If gas chlorination equipment and chlorine cylinders are to be in a buildingused for other
PurPoses, a gas-tigbt parrition shall separate this room from any otier portion of the
building. Doors to the chlorinator room shall open only to the sueide of ttre building and
shall be equipped with panic hardware. Such rooms shall be at gror:nd level and should
peroit easy access to all equipment

1he storage area should be separated from the feed area. A bilingual "DAI{GER'sign shall
be placed on the door and safety precaution instuctions to startup and shutdown shall
be placed at a visible location on the utall. Full and empty chlorine cylinders shall be
stored separately and shall be chained to the wall in the vertical position. Cylinders
should not be stored near flr'nmable materials, heating or ventilation rmits, elerntor shafts
and on uneven or subsurfice floors.

Cilorine cylinders shall be conveyed by a wheeled cart Suitable lifting bars or hoist shall
be used to unload and place dre one-ton containers on their side on level rails.

Storage and handlingprocedures shall conform to the guidelines ofthe latest edition of
the "Chlorine Manual" prepared by The Chlorine In$iffie, Inc..

Srraial C.ottstrztctioln Ddtik

A clear glass, gas-tight window shall be installed in an e:cterior door or interior wall of the
chloriuator room to perrrit the chlorinator to be viewed without enteriDg the room. The
building shall be of fireproof material.

The distance from any point in the room and the outside door shall not e:cceed five
m€ters. The chlorinator shall be placed one rneter (3 ft) from the oueide wall. Twenty-
five mrn piping shall be used and pipes and valves shal be color coded.

Hrart

The chlorinator room shall be provided with a means of heating so that a temperature of
at least 15"C can be maintained but the room should be protected from excess heat
Cylinders shall be kept at essentially roon renpefirnrre,

llspilation

With drlorination q/steus, forced, medranical ventilation shall be installed which will
provide one complete air change per uirrute wben the room is occupied. 'lt.he errtrance
to the air exhaust duct from the room shall be 300 'nm above the floor and the point of
discharge shall be so located as not to contasrinate the air inlet to any buitdings or
inhabited areas. The aA inlet sball be located nearthe ceiling on the opposite side Jf the
roolD so as to provide cross ventilation with air and at such teuperantres trat will not
advesdy affect Se cblorination equipment The vent hose from the chlorinator should
disdrarge to an air scrubber before venting above grade to the abosphere.
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7.3.5.5 	Electric al Controls 

The controls for the fans and lights shall be such that they will automatically operate 
when the door is open. The controls shall also be such that they can be manually 
operated from the outside without opening the door. All electrical equipment shall be 
vapor-proof. Fans and lights should be on the same off and on switch whenever possible. 

7.3.5.6 	Respiratory Protection 

A self-contained air-supply breathing apparatus in good operating condition shall be 
available at all installations where chlorine gas is handled. This equipment shall be stored 
outside of any room where chlorine is used or stored. Instructions for using, testing and 
replacing parts and air tanks shall be posted. The units shall use compressed air, have 
at least 30-minute capacity and be compatible with the units used by the fire department 
responsible for the plant. Other safety equipment required includes a first-aid kit, a fire 
extinguisher, goggles and gloves, a chlorine container repair kit and a shower. 

7.3.6 	Piping and Connections 

Piping systems should be as simple as possible, specially selected and manufactured to be 
suitable for chlorine, with a minimum number of joints; piping should be well supported 
and protected against temperature extremes. 

The correct weight or thickness of steel shall be suitable for use with DRY chlorine liquid 
or gas. Even minute traces of water added to chlorine results in a corrosive attack that 
can only be resisted by pressure piping utilizing materials such as silver, gold, platinum 
or Hasteloy "C". Low pressure lines made of hard rubber, saran-lined, rubber-lined, 
polyethylene, polyvinylchloride (PVC) or Uscolite materials are satisfactory for wet chlorine 
or aqueous solutions of chlorine. 

Due to the corrosiveness of wet chlorine, all lines designed to handle dry chlorine should 
be protected from the entrance of water or air containing water. 

7.3.7 	Miscellaneous 

7.3.7.1 	Drains 

Floor drainage should be provided near all injector assemblies, all chlorine residual 
analyzers, all evaporators and certain chlorinators which specifically require floor drains. 
Floor drains from the chlorine room should not be connected to floor drains from other 
rooms. 

7.3.7.2 	Vents 

All chlorinators shall have a pressure vacuum relief vent system, which should be carried 
to an air scrubber then to the outside atmosphere, without traps, to a safe area, one vent 
for each chlorinator. The ends of the vent lines should point down, be covered with a 
copper wire screen to exclude insects, and should not be more than 7.5 m above the 
chlorinator. The line should have a slight downward pitch from the high point (directly 
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EImimI &nrols

The controls for the fans and lights shall be such that they will automatically operate
when the door is open. The controls shall also be such that they can be manually
operated from the oucide wi*rout opening the door. All electrical equipment shall be
napor-proof. Fans and lights should be on the same offand on switch whenever possible.

Rrspiratury hotection

A self-conrained air-supply breattring appdatus in good operating condition shall be
available at all installations where chlorine gas is handled. This equipment shall be stored
outside of any room where chlorine is used or stored. Insructions for using, testing and
replacing parts and air tanks shall be posted. The units shall use compressed atr, have
at least 30-uinute capacity and be compatible with the r.rnits used by the fire deparurent
responsible for the plant Ottrer safety equipment required indudes a first-aid kit, a fire
oainguisher, goggles and gloves, a chloriue container repair kit and a shower.

Piping and Connections

Piping sJrutems should be as simple as possible, specially selected and manufacnued to be
suitable for chloring with a minimurn number ofjoints; piping should be well supported
and protected against teraperature extrerDes.

The corect weight or ttrickness of steel shall be suitable for use h'ith DRY chlorine liquid
or gas. Even minute taces of water added to chlorine results in a corrosive atack that
can only be resisted by pressure piping utilizing materials such as silver, gold, platinum
or Hasteloy "C'. Low pressure lines made of hard rubber, saranJined, rubberJined,
polyethylene, polyvinylcNoride (PVC) or Uscolite materials are satisfactory for wet chlorine
or aqueous solutions ofchlorine.

Due to the corrosiveness of wet chlorine, all lines designed to handle dry chlorine should
be protected from the entrance of water or air containing water.

Miscdlaeous

Drairc

Floor drainage should be provided near all injector assemblies, all chlorine residual
anallzers, all evaporators and certain chlorinators which specifically require floor drains.
Floor drains from the chlorine room should not be connected to floor drains from other
rooms.

Valfs

All chlorinators shall have a pressure vacuum relief vent system, which should be cari.ied
to an air scrubber thm to the outside atnosphere, without traps, to a safe area, one vent
for each chlorinator. The ends of the vent lines should point down, be covered with a
copper wire screen to exclude insects, and should not be more ttran 7.5 m above the
cblorinator. The line should have a slight downward pitch from the high point (directly
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above the chlorinator) to drain any condensate away from the chlorinator. It is acceptable 
to run the vent vertically (but no more than 7.5 m) above the chlorinator to the roof, with 
a 180° return bend at the exit. 

Each external chlorine pressure-reducing valve should be checked to see if it is provided 
with a vent; some are not vented, depending on the chlorine capacity. When supplied, 
these vents should drain away from the valves. These valves should be located high 
enough so that the individual drains will have a continuous downgrade to the outside 
atmosphere. 

Evaporators have a steam vapor vent which can be manifolded together and discharged 
to the atmosphere without traps. 

7.3.7.3 	Chlorinator Alarms 

Each chlorinator in large plants shall be equipped with a vacuum switch that should close 
or open a contact (and start an alarm) when there is an unusually high or low vacuum 
in the line from the chlorinator to the injector. 

Medium size plants are encouraged to include such vacuum switch-alarm systems. 

7.3.8 	Evaluation of Effectiveness 

7.3.8.1 	Sampling 

Facilities shall be included for sampling the disinfected effluent after contact. Either grab 
or continuous monitoring, as conditions warrant, should be made for effluent chlorine 
residual of the disinfected effluent. 

13.82 	Testing and Control 

Equipment shall be provided for measuring chlorine residual, employing the standard DPD 
test. The equipment should enable residual measurement to the nearest 0.1 mg/1 in the 
range below 0.5 mg/1 and to an accuracy of approximately 25 percent above 0.5 mg/l. 
Where the discharge occurs at points requiring rigid bacteriological controls such as on 
public water supply watersheds, recreational watersheds or shellfish waters or waters 
tributary thereto, the installation of demonstrated effective facilities for automatic chlorine 
residual analysis, recording and proportioning systems should be considered. In sensitive 
areas, dechlorination may be required. Chemicals such as sulphur dioxide, hydrogen 
peroxide, sodium metabisulfite or granular activated carbon may be used for such 
purposes. 

7.3.9 	Hypochlorination 

7.3.9.1 	Supply 

Hypochlorite for the purpose of wastewater disinfection is usually in a liquid or solid form. 
Sodium hypochlorite is available in the liquid form with 12 to 15 percent available 
chlorine. Calcium hypochlorite is a solid with 70 percent available chlorine and comes 
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above the chlorinator) to drain any condmsate away from the chlorinator. It is acceptable
to run the vmtvertically (but no more tJran 7.5 m) above the chlorinator to the roof, with
a 180'return bend at the exit.

Eadr orterral chlorine pressure-reducing valve should be checked ro see if it is provided
with a veDt; some are not veated depeuding on the chlorine capacity. When supplied,
t$ese vents should drain away from the rnlves. These valves should be located high
enough so that the individual drains will have a continuous downgrade to ttre ouBide
atmosphere

EvaPorators have a steam vapor vent which can be manifolded together and discharged
to the atmosphere without traps.

ChlorinabrAImw

Each chlorinator in large plants shall be equipped with avacuum switch that should close
or oPen a contact (and start an ala:rr) when there is an unusuaily high or low vacuum
in the line from the chlorinator to the injector.

Medium size plants are encouraged to indude such vacuum switch-alarm s16tems.

Evalucion of Effectivesess

tunryIing

Facllities shall be induded for sanpling the disinfected effluent after contact. Eittrer grab
or continuous monitoring, as conditions w:urant, should be made for effluent chlorine
residual of the disinfected eflumt

Iesdqg omd.C.onrol

Equipment shall be provided for measuring chlorine residual, enploying the standard DPD
test. The equipment should mable residual Deasurement to the nearest O.7 mgA in the
range below o5 ml and to :m accuracy of approximately 25 percent above Q.s msl.
Where tle discharge occurs at points requiring rigid bacteriological courols such as on
public water suPply watersheds, recreational watersheds or shellfish waters or waters
tibutary*rereto, the installation of demonstated effective facilities for automatic chlorine
residual analpis, recording and proportiouing spteus should be considered. In sensitive
areas, dechlorination may be required. Chemicals such as sulphur dioxide, hydrogen
peroxide, sodium Eetabisulfite or granular actirnted carbon may be used for such
PurPoses.

Hypoctrlorination

Srryply

Hlpocblorite for rhe pr:rpose of wastewater disinfection is usually in a liguid or solid form.
Sodir:m hlpochlorite is available in the tiquid forrr with 12 to 15 percent arrailable
chlorine. Calcium hlpochlorite is a solid with 70 percent available chlorine and comes
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in either the 22.5 or 45 kg plastic or plastic-lined containers and in pellet form. The 
choice of chemical is dependent on quantity used and distance of travel from the supplier. 

	

7.3.9.2 	Storage and Handling 

Special storage facilities are required for handling hypochlorination equipment. Chemicals 
containing chlorine compound should be stored in a separate room used for that purpose 
only. No other materials should be stored in the same room. The room should be of fire-
resistant construction and at or above grade. As heat and light affect the shelf life of 
sodium hypochlorite, the storage area should be kept cool and be protected from direct 
sunlight. 

Calcium hypochlorite (HTH) shall be kept dry and covered. The storage area must not 
be serviced by automatic sprinkler systems. When heated above 170°C, HTH releases 
oxygen. For this reason, HTH must be kept away from flammable materials. Calcium 
hypochlorite storage areas should be provided with an exhaust system for the purpose of 
dust removal. 

	

7.3.9.3 	Metering 

Application of hypochlorite for the purpose of disinfection should be by metering pumps 
specifically designed for this purpose. The system should be capable of maintaining a 
chlorine residual of at least 0.5 ppm after a retention time of 20-30 minutes. Calcium 
hypochlorite should be initially mixed in a make-up tank prior to any chlorination 
purpose. 

7.4 	DECHLORINATION 

7.4.1 • 	General 

Dechlorination of effluent shall be considered when the receiving water is: 

a. considered to be highly important for the fishing industry; or 

b. ecologically sensitive to chlorine toxicity and susceptible to the adverse effects of 
chlorine residuals; or 

c. of public health importance. 

The decisions regarding use of dechlorination shall be made on a case-by-case basis. 

Dechlorination is especially recommended for situations where low coliform densities, as 
well as chlorine residuals, are jointly required. The most common dechlorination 
chemicals are sulphur compounds, particularly sulphur dioxide gas or aqueous solutions 
of sulphite or bisulphate. Pellet dechlorination systems are also available for small 
facilities.. The type of dechlorination system should be carefully selected considering 
criteria including the following: type of chemical storage required, amount of chemical 
needed, ease of operation, compatibility with existing equipment, and safety. 
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in either the 22.5 or 45 kg plastic or plastic-Iined containers and in pellet form. The
choice of chemical is dependmt on quantity used and distance of travel from the supplier.

Storage and.Handling

Special storage facilities are required for handling hlpochlorination equipment Chernicals
containing chlorine compound should be stored in a separate room used for that purpose
only. No othermaterials should be stored in the same room. The room should be of fire-
resistant construction and at or above grade. As heat and light affect the shelf life of
sodium hypochlorite, the storage area should be kept cool and be protected from direct
sunlight

Calciuur hlpochlorite Q{ffD shall be kept dry and covered. The storage area mu:rt not
be sewiced by automatic sprinkler s"steuu. When heated above 170"C, HTI{ releases
orygen. For this r€asoD, FITTI must be kept away from flarn:nable materials. Calcium
hlpoclrlorite storage areas bhould be provided with an exhaust sjrstem for the purpose of
dust remorral.

Mazing

Application of hlryochlorite for the purpose of disinfection should be by meterint pumps
specifically designed for this purpose. The qntem should be capable of maintaining a
chlorine residual of at least 0.5 ppm after a retendon time of 2o'30 minutes. Calcium
hlpochlorite should be initially mixed in a make-up rank prior to any cblorination
PurPose.

7.4

7.4.7

DECHLORII{ANON

Clenefal

Dechlorination of effluent shdl be considered when the receiving water is:

a. considered to be highly inportanr for the fishing indusry; or

b. ecologically sensitive to chlorine toxicity and susceptible to the adverse effects of
chlorine residuals; or

c. of public health importance.

The decisions regarding use of dechlorination shall be made on a case-by-case basis.

Dechlorination is especially recommended for sinrations where low coliforn densities, as
wdl as chlorine residuals, are jointly required. The most common dechlorination
chenicals are sulphur compounds, particularly sulphur dioxide gas or aqueirus solutions
of sulphite or bisulphate. Pellet dechlorination s''stems are also anailable for small
facilities.. The tlpe of dechlorination qntem should be carefully selected considering
criteria induding the folldwing rype of cheuicat storage required, amount of chenical
needed ease of operation, compatibility with existing equipuent, and safety.
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7.4.2 	Dosage 

The dosage of dechlorination chemicals should depend on the residual chlorine in the 
effluent, the final residual chlorine limit, and the particular form of the dechlorinating 
chemical used. The most common dechlorinating agent is sulphite. The following forms 
of the compound are commonly used and yield sulphite (SO2) when dissolved in water. 

Theoretical mg/L Required 
Dechlorination Chemical 	 to Neutralize 1 milL. C12  

Sulphur dioxide (gas) 
	

0.9 
Sodium meta bisulphate (solution) 

	
1.34 

Sodium bisulphate (solution) 
	

1.46 

Theoretical values may be used for initial approximations, to size feed equipment with the 
consideration that under good mixing conditions 10% excess dechlorinating chemical is 
required above theoretical values. Excess sulphur dioxide may consume oxygen at a 
maximum of 1.0 mg dissolved oxygen for every 4 mg SO2. 

The liquid solutions come in various strengths. The solutions may need to be further 
diluted to provide the proper dose of sulfite. 

7.4.3 	Containers 

Depending on the chemical selected for dechlorination, the storage containers will vary 
from gas cylinders, liquid in 190 litre drums or dry compounds. Dilution tanks and 
mixing tanks will be necessary when using dry compounds and may be necessary when 
using liquid compounds to deliver the proper dosage. Solution containers should be 
covered to prevent evaporation and spills. 

7.4.4 	Feed Equipment, Mixing, and Contact Requirements 

Z4.4.1 	Equipment 

In general, the same type of feeding equipment used for chlorine gas may be used with 
minor modifications for sulphur dioxide gas. However, the manufacturer should be 
contacted for specific equipment recommendations.' No equipment should be alternately 
used for the two gases. The common type of dechlorination feed equipment utilizing 
sulphur compounds include vacuum solution feed of sulphur dioxide gas and a positive 
displacement pump for aqueous solutions of sulphite or bisulphate. 

The selection of the type of feed equipment utiti7ing sulphur compounds shall include 
consideration of the operator safety and overall public safety relative to the wastewater 
treatment plant's proximity to populated areas and the security of gas cylinder storage. 
The selection and design of sulphur dioxide feeding equipment shall take into account 
that the gas reliquifies quite easily. Special precautions must be taken when using ton 
containers to prevent reliquefaction. 
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The dosage of dechlorination chemicals should depend on rhe residual chlorine in theefluent, the final residual chlorine limit, and ttre ianiortar form of the dechlorinafigqhernisal used- The most courmon dechlorinatiug 
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is sulpuite. The following for;of the compound are coumonly used and yield sdfhite Csorj wtren dissolved in water.

Dechlorination Chenical

Snlpbur dioxide (gas)
Sodiusr mera bisulphate (solution)
Sodium bisrlphate (solution)

Theoretical mgll. Required
to Neutralize 1 ms'r Cl2

7.43

0.9
1.34
7.46
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The liquid solutions come in narious strengrhs. The solutions may need to be furtherdiluted to provide the proper dose of srlfite.

Contabers

Depending on tre drenical selected for dechlorination, the storate containers will varyfrom gas cylinders, liquid itr 190 lite druurs or dry conrpounas. Dilution tanls andmixhg tanks wiu be necessary-when r:sing dry compormar *a -"y be necessary wheirusing liquid compounds to.deliver the propei dosage. solutiin containers should becovered to prevent erraporation and spili.
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fudpmat

In general, the s,'ne tlpe of f:edin-g equipment used for chrorine gas Day be used withminor modifications for sulphur aoxiae gas. However, the manufacnrrer should becontacted for specific eqpipment rcomu.nd"lo1rs.- r.lo 
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7.4.41
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Where necessary to meet the operating ranges, multiple units shall be provided for 
adequate peak capacity and to provide a sufficiently low feed rate on turn down to avoid 
depletion of the dissolved oxygen concentrations in the receiving waters. 

7.4.42 	Mixing Requirements 

The dechlorination reaction with free or combined chlorine will generally occur within 15-
20 seconds. Mechanical mixers are required unless the mixing facility will provide the 
required hydraulic turbulence to assure thorough and complete mixing. The high 
solubility of SO2  prevents it from escaping during turbulence. 

7.4.43 	Contact rune 

A minimum of 30 seconds for mixing and contact time shall be provided at the design 
peak hourly flow or maximum pumping rate. A suitable sampling point shall be provided 
downstream of the contract zone. Consideration shall be given to a means of reaeration 
to assure maintenance of an acceptable dissolved oxygen concentration in the stream 
following sulfonation. 

7.4.4.4 	Standby Equipment and Spare Parts 

The same requirements apply as for chlorination systems. 

7.4.4.5 	Sulphonator Water Supply 

The same requirements apply as for chlorination systems. 

7.4.5 	Housing Requirements 

7.45.1 	Feed and Storage Rooms 

The requirements for housing SO2  gas equipment should follow the same guidelines as 
used for chlorine gas. 

When using solutions of the dechlorinating compounds, the solutions may be stored in a 
room that meets the safety and handling requirements set forth in Design Section 3.8. 
The mixing, storage, and solution delivery areas must be designed to contain or route 
solution spillage or leakage away from traffic areas to an appropriate containment unit. 

7.452 	Protective and Respiratory Gear 

The respiratory air-pac protection equipment is the same as for chlorine, (See Design 
Section 3.8). Leak repair kits of the type used for chlorine gas that are equipped with 
gasket material suitable for service with sulphur dioxide gas may be used. .For additional 
safety considerations, See Design Section 3.8. 
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7.4.43

7.4.4.4

7.4.4.s

7.4-S
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7452

Where necessary to meet the operating ranges, multiple urits shall be provided for
adequate peak capacity and to provide a sufficiently low feed rate on turn down to avoid
depletion of the dissolved orygen concentrations in the receiving waters.

MiritryRqrirarwlls

Ttre dechlorination reaction with free or combined chlorine will generally occur within 15-
20 seconds. Mechanical mixers are required unless the mixing facility will provide the
required hydraulic turbulence to assure thorough and complete mixing. The Ngh
solubility of SO. prevenc it from escaping during turbulence.

C.otttuctTime

A minimum of 30 seconds for -irdng ard contact time shall be provided at the design
peak hor.uly flow or maximum pumping rate. A suitable sampling point shall be provided
downstrea'.r of the conract zone. Consideration shall be given to a means of reaeration
to assure maintenance of an acceptable dissolved orygen concmtration in the stream
following sr:lfonation.

Standhy fuuipmert anilSpare Port

the sa:ne requaements apply as for chlorination s)rstems.

stiphonatorwatt $ryply

The same requirements apply as for chlorination systems.

Hor:sing Requirements

Fel ortd Storage Rooms

The requirements for housing SO. gas equipment should follow fhe same guidelines as

used for chlorine gas.

When using solutions of the dechlorinating compounds, the solutions may be stored in a
room that meets the safety and handling requirements set forth in Design Section 3.8.
The mixing storage, and solution delivery areas must be designed to contain or route
solution spillage or leakage away from taffic areas to an appropriate contaiilnent unit.

Pl.otrcive and. Rspiraarry Gar

The respiratory air-pac protection equipment is the same as for chlorine, (See Design
Section 3.8). Leak repair kits of the tlpe used for chlorine gas trat are equipped with
gasket material suitable for senrice wirh s:lphur dioxide gas rnay be used. .For additional
safety considerations, See Design Section 3.8.
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7.4.6 	Sampling and Control 

7.4.6.1 	Sampling  

Facilities shall be included for sampling the dechlorinated effluent for residual chlorine. 
Provisions shall be made to monitor for dissolved oxygen concentration after sulphonation 
when required by the regulatory agency. 

7.4.6.2 	Testing Control 

Provision shall be made for manual or automatic control of sulphonator feed rates based 
on chlorine residual measurement or flow. 

7.4.7 	Activated Carbon 

Granular activated carbon may also be used to dechlorinate wastewater effluent. The 
dechlorination reaction is dependent on the chemical state of the free chlorine, chlorine 
concentration and flow rate, physical characteristics of the carbon, and the wastewater 
characteristics. 

Dechlorination usually is accomplished in fixed downflow beds using gravity or pressure 
type filters. Regular backwashing is necessary to preserve dechlorination efficiency. 

Suggested design criteria for a wastewater dechlorination activated carbon system, based 
on potable water application, include a wastewater application rate of 2 L/m2s, an empty 
bed contact time of 15 to 20 min with an influent free residual of 3 to 4 mg/l, and an 
effective carbon bed life of at least 3 years. 

75 	ULTRAVIOLET (UV) DISINFECTION 

The following sections describe factors that affect the performance of Ultraviolet 
Disinfection Systems. Systems should be designed to account for these effects. 

7.5.1 UV Transmission ion 

UV light's ability to penetrate wastewater is measured with a spectrophotometer using 
the same wavelength (254 nm) that is produced by germicidal lamps. This measurement 
is called the percent Transmission or Absorbance and it is a function of all the factors 
which absorb or reflect UV light. M the percent transmission gets lower (higher 
absorbance) the ability of the UV light to penetrate the wastewater and reach target 
organisms decreases. The system designer must obtain samples of the wastewater during 
the worst conditions or carefully attempt to calculate the minimum expected UV 
transmission by testing wastewater from plants which have a similar influent and 
treatment process. The designer must also strictly define the disinfection limits since they 
determine the magnitude of the UV dose required. 
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7.4.6.7

7.462

7.4.7

Sampling and Coutrol

Saonplittg

Facilities shall be induded for sampling tlre dechlorinated effluent for residual chlorine.
Provisions shall bemade tomonitorfor dissolved orygen concenration aftersulphonation
when reErired by the regulatory agency.

Twting C.onnol

Provision shall be made for manual or automatic control of sulphonator feed rates based
on chlorine residual Dearurement or flow.

Artivated 6on

Granular activated carbon'may also be used to dechlorinate wastewater effluent. The
dechlorination reaction is dependmt on the ciremical state of the free c6lorine, chlorine
coocmtation and flow rate, phpical characteristics of the carbon, and the wastewater
draracteristics.

Decbl-orination ulually is accomplished in fixed downflow beds using gravity or pressure
t,?e filters. Regular backwashing is necessary ro preserve dechlorinaion &ciency.

Suggested design criteria for a urastewater decblorination activated carbon qaten, based
on Potable w:fer application, indude a wastewater application rate of 2 IJ*s,- "-ratbed contact time of 15 to 20 min witr an influent free residual of 3 to 4 mg/|, and'an
effective carbon bed life ofat least 3 years.

7.5 TTLTRAVTOTJT (rrv) DISTNFECTION

The following sections describe hctors thar affect the performance of uluaviolet
Disinfection slntens. systems should be designed to 

"..or-t for these effects.

lJVTransnission

tlv light's abiliV to Penetra e wastewater is measured with a spectrophotometer using
P" t-P: waveleogth 954 DD) that is produced by geroicidal lamps. 'This 
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absorbance) the ability of the w light to penerare the wastewater and reac5- arget
orsaDisrus decreases. The qrcterr designeroust obtain samples ofthe wastewater dprig
the worst couditions or carefully anempt to calculate tls ynini'yrum expected IW
transmission by testing wastewater from plants which have a 5imir4' iniluent andteadeDt Process. The desigoer must also strictly define the disinfection limits since drey
determine the magnitude of the IJV dose required.

7l.7
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752 	Wastewater Suspended Solids 

Some of the suspended solids in wastewater will absorb or reflect the UV light before it 
can penetrate the solids to kill any occluded organisms. UV light can penetrate into 
suspended solids with longer contact times and higher intensities, but there is still a limit 
to the ability to kill the microorganisms. UV systems must be designed based on 
maximum effluent SS levels. 

75.3 	Design Flow Rate and Hydraulics 

The number of microorganisms that are inactivated within a UV reactor is a function of 
the multiplication of the average intensity and residence time. That is, the UV Dose (D) 
is equal to the intensity (I) times the Retention Time (t). 

D = It 

As the flow rate increases the number or size of the UV lamps must be proportionately 
increased to maintain the same disinfection requirements. An Ultraviolet Disinfection 
system must be designed for worst case conditions. The minimum dosage occurs at the 
maximum flow rate and end of lamp life. 

75.4 	Level Control 

The height of the wastewater above the top row of UV lamps must be rigidly controlled 
by a flap gate or weir for all flow rates. The UV system must be designed for the 
maximum flow rate. This is especially important if the wastewater treatment plant 
receives storm water runoff. The UV system must also be designed to operate at the 
maximum flow rate. During low flow periods, the wastewater has a greater chance to 
warm up around the quartz sleeves and produce deposits on the sleeves. There is also the 
possibility of exposing the quartz sleeves to the air. Because the lamps are warm, any 
compounds left on the sleeves will bake onto them. Water splashing onto these exposed 
sleeves will also result in UV absorbing deposits. When the flow returns to normal, some 
of the water passing through the UV unit may not be properly disinfected. The designer 
must be very careful with the selection of the flow control device for the above situation. 
Both flow gates and weirs may be used for level control. 

7.5.5 	Wastewater Iron Content 

Iron can affect the UV disinfection by absorbing UV light. Dissolved iron, iron precipitate 
on quartz sleeves, and adsorption of iron by suspended solids, bacterial floc and other 
organic compounds, all decrease UV transmittance. Wastewater with iron levels greater 
than 0.3 mg/L may require pretreatment to attain the desired disinfection level. 

75.6 	Wastewater Hardness 

Calcium and magnesium salts, which are generally present in water as bicarbonates or 
sulfates, cause water hardness. Hard water will precipitate on any warm or hot surface. 
Since the optimum operating temperature of the low pressure mercury lamp is 40°C, the 
surface of the protective quartz sleeve will be warm. It will create a molecular layer of 
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Wastenrater Suspended Solids

Some of the zuspended solids in wastewater will absorb or reflect the tIV light before it
can penetrate the solids to kill any ocduded organisms. W light can penetrate into
suspended solids with longer contact times and bigher intensities, but there is still a limit
to the ability to lulll the microorganisms. IIV qntems must be designed based on
6axirnum efluent SS levels.

Design Flow Rate and Hydrar:lics

The uumber of micoorganisms that are inactivated within a IJV reactor is a function of
the multiplication of the average intensity and residence time. That is, the W Dose @)
is equal to the intensity 0) times the Reterition Time (t).

" 
D=lt

As the flow rate increases the nr:mber or size of the IJV lamps Dust be proportionately
increased to maintain the same disinfection requirenents. An Utraviolet Disinfection
s),stem must be designed for worst case conditions. The minimuo dosage occurs at the
maximum flow rate and end of lamp life.

Level Gonrol

The height of the wastewater above the top row of IJV lamps must be rigtdly controlled
by a flap Sate or weir for all flow rates. The W s,'stem must be designed for the
ma:cimum flow rate. This is especially important if the wastewater ueaurent plant
receives storm water rr:noff. The W s,rstem must also be designed to operate at the
maximum flow rate. Duing low flow periods, the wastewater has a greater chance to
wann up around the quare sleeves and produce deposits on the sleeves. There is also the
possibility of erposing the quartz sleeves to the air. Because the lamps are warm, any
compor:nds left on the sleeves will bake onto them. Water splashing onto ttrese exposed
sleeves will also result in tIV absorbing deposits. When t}te flow returf,rs to normal, some
of the water passing through the W unit may not be properly disinfected. The designer
must be very careful with the selection of the flow control device for the above siiration.
Both flow gates and weirs may be used for level conrol.

Wastewaterhon Content

lron can affect ttre IJV disinfection by absorbing Wlight. Dissolved iron, iron precipitate
on quaru sleeves, and adsorption of iron by suspcrded solids, bacterid floc and other
organic compounds, all decrease W transminance. Wastewater with iron levels greater
than 0.3 mg/L may reguire pretrearoent to attain the desired disinfection level.

Wastewa.t€r Flardne*s

Calcium and magnesitln salts, which are generally present in water as bicarbonates or
sulfates, car$e water hardness. Flard water will precipitate on any warm or hot surface.
Since the optimum operating tempennrre of the low pressure mero:ry lamp is 400C, the
surface of the protective quartz sleeve will be wanD. It will create a molecular layer of
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warm water where calcium and magnesium salts can be precipitated. These precipitates 
will prevent some of the UV light from entering the wastewater. 

Waters which approach or are above 300 mg/L of hardness may require pilot testing of 
a UV system. This is especially important if very low flows or no flow situations are 
expected, because they allow the water to warm up around the quartz sleeves and produce 
excessive coating. 

	

75.7 	Wastewater Sources 

Periodic influxes of industrial wastewater may contain UV absorbing organic compounds, 
iron or hardness, any of which may affect UV performance. Industries discharging wastes 
that contain such materials may be required to pre-treat their wastewater. 

Low concentrations of dye may be too diluted to be detected without using a 
spectrophotometer. Dye " can readily absorb ultraviolet light thereby preventing UV 
disinfection. 

	

75.8 	UV Lamp Life 

Low pressure mercury lamps are rated for 9,000 hours of continuous use. Rated average 
useful life is defined by the UV disinfection industry as the elapsed operating time under 
essentially continuous operation for the output to decline to 60 percent of the output the 
lamp had at 100 hours. The IN system must be designed so that the minimum required 
dose or intensity is available at the end of lamp life. 

Power costs and lamp replacement costs are the two main factors affecting UV 
maintenance expenditures. Therefore, UV lamps should only be replaced if no other cause 
for not meeting the disinfection requirements can be found. Examples of other causes are 
quartz sleeve fouling, decreased levels of UV transmission, or increased levels of suspended 
solids in the wastewater. 

	

7.5.9 	IN System Configuration and Redundancy 

Once the number of lamps required to meet the required disinfection permit levels has 
been determined, a system configuration must be developed. This configuration must 
meet operational requirements such as plant flow variations and redundancyrequirements. 
Redundancy helps insure that the UV system can continue to operate and meet 
disinfection permits in spite of a subsystem or component failure. It allows regularly 
scheduled maintenance such as quartz cleaning to be performed at any time. 

	

73.10 	Detailed Design Manuals 

The following sources contain detailed design information for UV Disinfection: 

Water Pollution Control Federation: Wastewater Disinfection, Manual of Practice FD-10, 
Alexandria, VA, 1986. 
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war:n water where calciuur and magnesir:rn salts can be precipitated. These precipiates
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Waters ufiidt approach or are above 300 mgA, of hardness may require pilot testing of
a UV qrstem. Tbis is especially important if very low flows or no flow sinradons are
etcPected, because they allow dte water to warur up arorurd the quartz sleeves and produce
ercessive coating.

75.7 Wasterrrder Sources

Periodic influxes of industial wattewater may contain lIV absorbing organic comporurds,
iron or hardness, any of which may affect tIV performance. lndrrstries discharging wastes
that cooain such materials may be reErired to pre-treat fieir wastewater.

7l.8

7s.9

75.10

Low coaceutrations of dye may be too diluted to be detected without using a
spectrophotometer. Dye'can readily absorb ultraviolet light thereby preventing tM
disinfection.

WIary Iife

Low pressure mercury laops are rated for 9,000 hours of continuous use. Rated average
useftl life is defined bythe tIV disinfection indusry as the elapsed operating time rmder
essentially coatinuous operation forthe output to dedine to 6O percent of the ouput ttre
larnF had at 100 hours. The W slrsten must be desigued so that the minimum required
dose or intensity is arnilable at tbe end of lamp life.

Power costs and lamp replaceEostt costs are the n'tro main factors affecting W
maintenance expenditures. therefore, Wlamps should onlybe replaced if no other cause
for not meeting the disinfection requirenents can be formd. Examples of other causes are
quarasleevefouling decreasedlevels of Wtansmission, orincreasedlevels ofsuspended
solids in dre wastewater.

IIV Systera Configuration ad Redrmdmcy

Once the number of lamps required to Eeet the required disinfection permit levels has
been detemined, a qfsteur confgr:ration Eust be developed" This configrrration must
meet operational requirenents sudr as plant flownariations aad redrurdancyreErirenents.
Redundancy helps insure that tbe W system can continue to operate and meet
'lisinfection permits in spite of a nrbq'stern or conpouent f-ailure. It allows regularly
sdreduled maintenance sudr as quarz dganing to be performed at any time.

Detailed Desigu lt/lanuats

The following sources coutain detailed design infonnation for IJV Disinfection:

Water Pollution Control Federation: Wostewatr Disinfenion, Manual of Practice FD-10,
Al"x:'rdria, VAb 1986.
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U.S. Environmental Protection •Agency: Design Manual for Municipal Wastewater 
Disinfection, EPA 625/ 1-86-021, Cincinnati, OH, 1987. 

• 7.6 	°ZONATION 

7.6.1 	Ozone Generation 

Ozone may be produced from either an air or an oxygen gas source. Generation units 
shall be automatically controlled to adjust ozone production to meet disinfection 
requirements. 

7.62 	Dosage 

The ozone demand in the wastewater must be satisfied, as evidenced by the presence of 
an ozone residual, before significant disinfection takes place. Below this dosage there is 
reduction of oxygen-consuming material. 

Because of the form of ozone and its short life, it is necessary that it be step-fed into the 
wastewater to provide the contact period needed to accomplish disinfection. 

Effectiveness of ozone as a disinfectant is relatively independent of pH and temperature 
values, although a pH of 6.0 to 7.0 appears to be the most favourable range. A dosage 
of 5 to 8 mg/1 is needed to accomplish disinfection of secondary effluent. The .amount 
and characteristics of suspended solids present in the secondary effluent can be used to 
determine ozone dosage empirically: 

Ozone Dosage = 1.5 + 0.38 TSS 

7.6.3 	Design Considerations 

7.6.3. I 	Feed Equipment 

Ozone dissolution is accomplished through the use of conventional gas diffusion 
equipment, with appropriate consideration of materials. If ozone is being produced from 
air, gas preparation equipment (driers, filters, compressors) is required. If ozone is being 
produced from oxygen, this equipment may not be needed as a clean dry pressurized gas 
supply will be available. 

Where ozone capacities of 500 kg/d or less are required, air feed is preferred. 
Modification of the single-pass air feed system should be considered in determining the 
most economic system for application in wastewater treatment. 

7.6.3.2 	Air Cleaning 

Removal of foreign matter such as dirt and dust is essential for optimum performance and 
life of an ozone device. For small units, cartridge-type impingement filters may be 
economical. For larger operations, electrical precipitator or combination filters are 
preferred. 
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U.S. Environmental Prorection .Agency: Design Manual fur Municipal Wastottater
Disinfeaion, EP A 625 / 1-8G021, Cincinnati, OH, 1 987.

7.6

7.6.1

7.62

7.6.3

7.6.s.7

OZOT{ATION

Ozone Creneration

Ozone may be produced from either an aA or an o:(ygen gas source. Generation rnits
shall be automatically conuolled to adjust ozone production to meet disinfection
requtements

Domge

The ozone demand in the wastewater rnust be satisfied, as evidenced by the presence of
zm ozone residual, before iignificant disinfection takes place. Below this dosage there is
reduction of oxygen-consuning material.

Because of the forrr of ozone and its short life, it is necessary frat it be stepfed into the
wastewater to provide the contact period needed to accomplish disinfection.

Effectiveness of ozone as a disinfectant is relatively independmt of pH and temperature
values, although a pH of 6.0 to 7.0 appears to be ttre most favourable range. A dosage
of 5 to 8 mSA is needed to accomplish disinfection of secondary effluent The a:nount
and characteristics of suspended solids present in the secondary effluent can be used to
determine ozone dosage eropirically:

Ozone Dosage - 1.5 + 0.38 TSS

Design Considerations

Fe.dfuipmrzl.t

ozone dissolution is accouplished tbrough the use of conventional gas dififrsion
equipment, with appropriate consideration of materials. If ozone is being produced from
air, gas preparation equipment (driers, filters, compressors) is required If ozone is being
produced from orygen, this equipment Eaynot be needed as a dean drypressr:rized gas

supply will be available.

Where ozone capacities of 5OO k8ld or less are required, air feed is preferea.
Modification of the single-pass air feed systeur should be considered in determining the
most economic system for application in wastewater treaErent.

Air Aanfing

Renoval of foreign mattersuch as dirt and dust is essential for optimum performance and
life of an ozone device. For surall r:niB, cartridge-qpe i"npingenent filters may be
economical. For larger operations, elecuical precipitator or combination filters are
preferred.

7.6.32
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Z6.3.3 	Compression 

Positive displacement rotary-type compressors are preferred for large installations. 
Internally lubricated units should not be used since oil vapor will permanently impair the 
water-adsorptive capacity of the driers. Need for standby capacity and flexibility of 
operation requires the installation of several blower units. 

The required compressor rating will depend on the pressure drop through the entire ' 
system. Generally, a 70 kN/m2  pressure is necessary to force the air through the coolers, 
driers, ozonation devices, and the 4.5 to 6 m head of water in the mixing and contact 
system. 

	

7.6.3.4 	Cooling and Drying 

Pre-treatment for reducing moisture in the feed gas stream shall be required. 

	

7.6.3.5 	Injection, Mixing and Contact 

Intimate mixing of an ozone-enriched air stream with the wastewater as well as 
maintaining contact for an adequate period of time are essential. The major problems to 
be considered are satisfying the ozone demand, the rapid rise of the gas to the liquid 
surface of the contact chamber and escape of ozonated air bubbles, and the relatively 
short half-life of ozone. Consequently, where ozone contact beyond a few minutes is 
needed, the ozonated feed stream is staged with the amount of ozone for each stage set 
at a level that can be consumed usefully. 

	

7.6.3.6 	Controls 

The design engineer should be cognizant of the fact that ozone is a toxic gas, and that if 
compressed oxygen is used as the feed gas, special provisions must be met in its handling 
and storage. The ozonation process involves a series of mechanical and electrical units 
that require appropriate maintenance and repair and are susceptible to the same 
malfunctions as are all such pieces of equipment. Standby capacity normally is provided 
in all essential components. Information can be obtained from the equipment 
manufacturer on the metering and alarm systems needed for continuous process 
monitoring and warning of failure in any element of the process. 

	

7.6.3.7 	Piping and Connections 

For ozonation systems, the selection of material should be made with due consideration 
for ozone's corrosive nature. Copper or aluminum alloys should be avoided. Only 
material at least as corrosion-resistant to ozone as Grade 3041. stainless steel should be 
specified for piping containing ozone in non-submerged applications. Unplasticized PVC, 
Type I, may be used in submerged piping, provided the gas temperature is below 60°C and 
the gas pressure is low. 
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7.6.3.3

7.6.3.4

7.6.3.5

7.6-3.6

7.6-3.7

Compression

Positive displacemmt rotary-t)?e compressors are preferred for large installations.
Internally lubricated units should not be used since oil vapor will perrranently impair the
water-adsorPtive capacity of the driers. Need for standby capacity and flexibility of
operation requires the installation of several blower units.

The reguired compressor rating will depend on the pressure drop ttrough the mtire'
s]rstem. Generally, a 70 ld.l/mz pressure is necessary to force the air through the coolers,
driers, ozonation devices, and tre 4.5 to 6 m head of water in the mixing and contact
slatem.

e,ooling udDrying

Pre-treatrnent for redu.inqmoistr:re in the feed gas stream shall be required.

Injeaiory MHng and. C.ontad

Intimate mixing of an ozone-enriched air *ream with the wastewater as well as
maintaining contact for an adequate period of time are essential. Ttre major problems to
be considered are satisfying the ozone demand, the rapid rise of the gas to the liquid
srrface of t}te contact chanber and escape of ozonated air bubbles, and the rdatively
short half-life of ozone. Consequendy, where ozone contact beyond a few.minutes is
needed, the ozouated feed stream is staged with the amount of ozone for each stage set
at a level that can be consu:ned usefully.

Clrnf.ols

The design engineer should be cognizant of the fact that ozone is a toxic gas, and that if
compressed oxygen is used as the feed gas, special provisions must be met in its handling
and storage. The ozonation process involves a series of medraqical and elecuical units
that require appropriate maintenance ind repair and are susceptible to the sa6e
malfunctions as are all such pieces of equipmmt. Standby capacity normally is provided
in all essential compon€nts. lnformation can be obtained from the equipment
manufacnrrer on the metering and alarm systems needed for continuous process
monitoring and warning of failure in any element of the process.

Prpng ond.&nnaions

For ozonation sysrems, the selection of material should be made with due consideration
for ozone's cortosive &rture. Copper or alrrrinr:m alloys should be avoided. Only
material at least as cotrosion-resistant to ozone as Grade 304L stainless steel should be
specified for piping containing ozone in non-zubmerged applications. Uuplasticized PVC,
Tlpe I, may be used in submerged piping, provided the gas tenperanrre is below 60"C and
the gas pressure is low.

J
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Chapter 8 TERTIARY TREATMENT 

8.1 	PHOSPHORUS REMOVAL 

8.1.1 	General 

1.1.1 	Applicability 

The following factors should be considered when determining the need for phosphorus 
control at municipal wastewater treatment facilities: 

a. the present and future phosphorus loadings from the existing municipal 
wastewater treatment facility to the receiving water; 

b. the existing phosphorus levels in the receiving water and the effects of these 
levels on the rate of eutrophication along the entire length of receiving waters; 

c. the predicted response of the receiving water to increased phosphorus loadings; 

d. the existing and desired water quality of the receiving water along its entire 
length; 

e. the existing and projected uses of the receiving water, and 

f. consideration of the best practicable technology available to control phosphorus 
discharges. 

8.1.1.2 	Phosphorus Removal Criteria 

A municipal wastewater treatment facility shall be required to control the discharge of 
phosphorus if the following conditions exist: 

a. Eutrophication of the receiving water environment is either occurring or may 
occur at a rate which may affect the existing and potential uses of the water 
environment, or 

b. The municipal wastewater effluent discharge is contributing or may contribute 
significantly to the rate of receiving water eutrophication. 

8.1.1.3 	Method of Removal 

Acceptable methods for phosphorus removal shall include chemical precipitation, high rate 
filtration or biological processes. 

a1.1.4 	Design Basis. 

8.1.1.4.1 	Preliminary Testing 

Laboratory, pilot or full scale studies of various chemical feed systems and treatment 
processes are recommended for existing plant facilities to determine the achievable 
performance level, cost-effective design criteria, and ranges of required chemical dosages. 
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8.1 PHOSPHORUS REMOVAL

8.1.1 Cr€neral

8.7-7-7 AppIiEobW

The following factors should be considered when determining the need for phosphonrs
control at mrmicipal wastewater treament facilities:

a. ttre present and future phosphorus loadings from the existing municipal
wastewater treatmmt facility to the receiving water;

b. the existing phosphorus levds in the receiving warer and the effeca of these
levels on the rate of eritrophication along the entire length of receiving warers;

c. the predicted respbnse of the receiving water to increased phosphorus loadings;

d. the existing and desired water qualrty of the receiving water along its entire
lengtlU

e. the existing and projected uses of the receiving water; and

f. consideration of the best practicable technology available to control phosphorus
.r' L discharges.

8.7.72 Phosphorns Rntoval eiwia

. A municipal wastewater reatnent facility shall be required to control the discharge of
phgsphoms if the following conditions cxist:

a. Eutrophication of the receiving water environmmt is either occurring or rDay
occur at a rate whidr may affect the e{sting and potential uses of the wirter
environmenq or

b. The mr:nicipal wastewater ef,fluent discharge is contributing or may conribute
significantly to the rate of receiving water eutophicarion.

8.7.1.3 Mdrd.of Ranoval

Acceptable methods for phosphonrs removal shall indude chemical precipitatiou, high rate
filtration or biological processes.

8.1.1.4 HSn.Basb.

8.1.1.4.1 heliminary lesang

Laboratory, pilot or full scale studies of 'rnrious chemical feed systens and treaErerrt
Processes are recolnmended for existing plant facilities to detelsrine the actrievable

a '.i performance level, cost-€ffective design criteriE a'ld ranges of required chenical dosages.
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The selection of a treatment process and chemical dosage for a new facility should be 
based on such factors as influent wastewater characteristics, effluent requirements, and 
anticipated treatment efficiency. 

8.1.1.4.2 	System Flexibility 

Systems shall be designed with sufficient flexibility to allow for several operational 
adjustments in chemical feed location, chemical feed rates, and for feeding alternate 
chemical compounds. 

8.1.2 	Effluent Requirements 

If phosphorus control is required, the maximum acceptable concentration of final effluent 
phosphorus and/or the maximum acceptable mass loading to the receiving stream shall 
be established on a site specific basis. 

8.1.3 
	

Process Requirements 

8.1.3.1 
	

Dosage 

Typical chemical dosage requirements of various chemicals required for phosphorus 
removal are outlined in Table 8.1. 

TABLE 8.1 - TYPICAL CHEMICAL DOSAGE REQUIREMENTS FOR PHOSPHORUS REMOVAL 

---.. 	.......: 	...- .. 	.„.... 	.- 	... 	„ -: 	--::::: 	.::::. 	....,.. : .A01.0.-: :): 	3.. 	::' 
...MS:a:. ..... ............. 

• 
CHEMICAL RANGE AVERAGE • 

PRIMARY RAW SEWAGE ALUM 100 100 
FERRIC CHLORIDE 6-30 16 

UME 
167-200 185 

SECONDARY RAW SEWAGE UME 40-100 70 
ALUM 

FERRIC CHLORIDE 

SECONDARY UME 
SECTION ALUM 30-150 65 

FERRIC CHLORIDE 2-30 11 

WASTE 
STABIUZATION 

PONDS 

SEASONAL BATCH ALUM 100.210 163 
RETENTION DOSAGE TO FERRIC CHLORIDE 17-22 20 
LAGOONS CELLS UME 

250-350 300 

RAW SEWAGE ALUM 225 225 
CONTINUOUS FERRIC CHLORIDE 20 20 

DISCHARGE LAGOON UME 
400 400 
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The selection of a treatment process and chemical dosage for a new facility should be
based on such factors as influent wastewater characteristics, effluent reguirements, and
anticipated treatment effi ciency.

8.1.1.4.2 Systmt Flexibility

Systems shall be designed with sufficient nexibility to allow for several operational
adjustrrenB in chemical feed location, chemical feed rates, and for feeding alternate
chemical compounds.

8.J,.2 Efluent Requirements

if phosphorus control is required, the maximum acceptable concentration offinal effluent
phosphorus and/or the maximum acceptable mass loading to the receiving steam shall
be established on a site specific basis.

8.1.3 Procesi ReErirementi

8.7.3.7 Domge

Tlpical chemical dosage requirements of various chemicals required for phosphorus
removal are outlined in Table 8.1.

TABLE 8.1 . TYPICAL CHEMICAL DOSAGE REOUIREMENTS FOR PHOSPHORUS BEMOVAL

CHEMICAL RANGE AVERAGE '

PRIMAFY RAW SEWAGE ALUM
FERRIC CHLORIDE

UME

100
s30

167-?po

100
16

18s

SECONDARY RAW SEWAGE UME
ALUM

FEBFIC CHLORIDE

4&'t00 70

SECONDABY
SECTION

UME
ALUM

FEHRIC CHLORIDE
30150
2€0

65
1t

WASTE
STABLIZATION

PONDS

SEASONAL
RETENTION
l-AGOONS

BI{TCH
DOSAGETO

CELLS

ALUM
FERRIC CHLORIDE

UME

10&210
17-2.

25G350

153n
300

COi.ITINUOUS
DISCH,AFGE I-AGOON

RAWSEWAGE ALUM
FEBRIC CHLORIDE

UME

25n
/OO

25n
400
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Dosages will vary with the phosphorus concentration in the effluent. The required 
chemical dosage shall include the amount needed to react with the phosphorus in the 
wastewater, the amount required to drive the chemical reaction to the desired state of 
completion, and the amount required due to inefficiencies in mixing or dispersion. 
Excessive chemical dosage should be avoided. 

	

8.1.3.2 	Chemical Selection 

The choice of lime or the salts of aluminum or iron should be based on the wastewater 
characteristics and the economics of the total system. 

When lime is used it may be necessary to neutralize the high pH prior to subsequent 
treatment in secondary biological systems or prior to discharge in those flow schemes 
where lime treatment is the final step in the treatment process. 

	

8.1.3.3 	Chemical Feed System 	° 

In designing the chemical feed system for phosphorus removal, the following points should 
be considered: 

a. the need to select chemical feed pumps, storage tanks and piping suitable for use 
with the chosen chemicals(s); 

b. selection of chemical feed equipment with the required range in capacity; 

c. the need for a standby chemical feed pump; 

d. provision of flow pacing for chemical pumps proportional to sewage flow rates; 

e. flexibility by providing a number of chemical application points; 

f. the need for protection of storage and piping from the effect of low temperatures; 

g. selection of the proper chemical storage volume; 

h. the need for ventilation in chemical handling rooms; and 

i. provision for containment of any chemical spills. 

	

8.1.3.4 	Chemical Feed Points 

Selection of chemical feed points shall include consideration of the chemicals used in the 
process, necessary reaction times between chemical and polyelectrolyte additions, and the 
wastewater treatment processes and components utilized. Considerable flexibility in feed 
location should be provided, and multiple feed points are recommended. 
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8.7.32

8.7-3-3

8.7.3.4

Dosages will vary qS 9. phosphorus concenration in the pffluent. The required
chemical dosage shall include the amount needed to react with the phosphorus in the
wastewater, ttre arnount required to drive the chpmical reaction to the desired state of
completion, and the amount required due to inefficiencies in mixing or dispersion.
Excessive chemical dosage should be avoided.

Cllarlnirr.I Selaion

The choice of lime or the salts of aluminun or iron shoutd be based on the wastewater
characteristics and the economics of the total system.

When lime is used it *q l" necessary [o neuralize ttre high pH prior to subsequent
treabent in secondary biolOgical s)lsteyns or prior to discharge in those flow schloes
where lime ueaguent is the final step in rhe treament process.

Ch,aainl Fel. Systun

In designingthe chemical feed rystem forphosphorus removal, the followingpoints should
be considered:

a' t}re need to select $emic{ feed pumps, storage tanlis and piping suitable for use
with the chosen chemicals(s);

b. selection of dr"mical feed equipment with the required range in capacity;

c. ttre need for a standby chemical feed pump;

d' provision of flow Pacing for che'nical purnps proportional to sewage florv rates;

e. flexibility by providing a number of chemical application poins;

t' the need forprotection of storage and pipingfrom the effect of lowtemperatgres;

g. selection of the proper chemical storage volurre;

h. the need for ventilation in chemical handling rooms; and

i. provision for ionrainment of any chenical spills.

Chginirnl Fe:i. Point

Selection of chemical feed points shall include consideration of the chemicals used in the
Process, necessaryreaction times benreen chemical and polyelectrolyte additions, and the
wastewater reatEmt Processes and colDponents utilized. Conqiderable flexibility in feed
location should be provided, and multiple feed points are recorurDended.

c'i
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Flash Mixing 

Each chemical must be mixed rapidly and uniformly with the flow stream. Where 
separate mixing basins are provided, they should be equipped with mechanical mixing 
devices. The detention period should be at least 30 seconds. 

8.1.3.6 	Flocculation 

The particle size of the precipitate formed by chemical treatment may be very small. 
Consideration should be given in the process design to the addition of synthetic 
polyelectrolytes to aid settling. The flocculation equipment should be adjustable in order 
to obtain optimum floc growth, control deposition of solids, and prevent floc destruction. 

8.1.3.7 	Liquid - Solids Separation 

The velocity through pipes or conduits from flocculation basins to settling basins should 
not exceed 0.5 m/s in order to minimize floc destruction. Entrance works to settling 
basins should also be designed to minimize floc shear. 

Settling basin design shall be in accordance with criteria outlined in Design Section 5. 
For design of the sludge handling system, special consideration should be given to the 
type and volume of sludge generated in the phosphorus removal process. 

8.1.3.8 	Filtration 

Effluent filtration shall be considered where effluent phosphorus concentrations of less 
than 1 mg/1 must be achieved. 

8.1.4 	Feed Systems 

8.1.4.1 	Location 

All liquid chemical mixing and feed installations should be installed on corrosion resistant 
pedestals and elevated above the highest liquid level anticipated during emergency 
conditions. 

Lime feed equipment should be located so as to minimize the length of slurry conduits. 
All slurry conduits shall be accessible for cleaning. 

8.1.4.2 	Liquid Chemical Feed System 

Liquid chemical feed pumps should be of the positive displacement type with variable feed 
rate. Pumps shall be selected to feed the full range of chemical quantities required for the 
phosphorus mass loading conditions anticipated with the largest unit out of service. 

Screens and valves shall be provided on the chemical feed pump suction lines. 

An air break or anti-siphon device shall be provided where the chemical solution stream 
discharges to the transport water stream to prevent an induction effect resulting in overfeed. 
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8.L-3-5

8.7-3.6

8.7.3.7

8.73.8

8.14

&747

8.7.42

Flosh Miring

Each chemical must be mixed rapidly and r.rniformly wittr the flow stream. Where
separate mixing basins are provided, they should be equipped with mechanical mixing
devices. The detention period should be at least 30 seconds.

PlgrailotiOn

The parricle size of t}e precipitate formed by chemical treatnent may be very small.
Consideration should be given in the process design to ttre addition of rynthetic
polyelecuolytes to aid setding. The flocculation equipment should be adjustable in order
to obtain optimr:m floc growth, control deposition of solids, and prevent floc destnrction.

Liqril - Solids Sqnration

The velocity through pipes br conduits from flocculation basins to sertling basins should
not exceed 0.5 m/s in order to minimize floc destmction. Entrance works to settling
basins should dso be designed to minimize floc shear.

SetrJing basin design shall be in accordance with criteria outlined in Design Sectirin 5.
For design of the sludge handling systern, special consideration should be given to the
tlpe and volume of sludge generated in the phosphorus removal process.

Filration

Effluent filtration shall be considered where efluent phosphorus concentrations of less
than 1 ngll must be achieved.

Feed Systens

Loation

All liquid chemical mixing and feed installations should be installed on corrosion resistanr
pedestals and elevated above the highest liquid level anticipated during emergency
conditions.

Lime feed equipment should be located so as to minimize the lengrh of slurry .orrd,rit .

All slurry conduits shall be accessible for deaning.

WU Chqrical Feed, Systqr

Liquid chemical feed pumps should be of the positive displacement type with rrariable feed
nte. Pumps shall be selected to feed the full range of che'"ical quantities required for the
phosphoms mass loading conditions anticipated with the largest unit out of service.

screens and valves shall be provided on the chemical feed pump suction lines.

fui air break or anti-siphon device shall be provided where rhe dreuical solution sream
dischargesto the transportwaterstream topreventaninduction effectresulting in overfeed.
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Consideration shall be given to providing pacing equipment to optimize chemical feed 
rates. 

Thy Chemical Feed System 

Each dry chemical feeder shall be equipped with a dissolver which is capable of providing 
a minimum 5-minute retention at the maximum feed rate. 

Polyelectrolyte feed installations should be equipped with two solution vessels and transfer 
piping for solution make-up and daily operation. 

Make-up tanks shall be provided with an educator funnel or other appropriate 
arrangement for wetting the polymer during the preparation of the stock feed solution. 
Adequate mixing should be provided by a large-diameter low-speed mixer. 

8.1.5 	Storage Facilities 

8.1.5.1 	Size 

Storage facilities shall be sufficient to insure that an adequate supply of the chemical is 
available at all times. The exact size required will depend on the size of the shipment, 
length of delivery time, and process requirements. Storage for a minimum of 10-days 
supply should be provided. 

8.1.5.2 	Location 

The liquid chemical storage tanks and tank fill connections shall be located within a 
containment structure having a capacity exceeding the total volume of all storage vessels. 
Valves on discharge lines shall be located adjacent to the storage tank and within the 
containment structure. 

Auxiliary facilities, including pumps and controls, within the containment area shall be 
located above the highest anticipated liquid level. Containment areas shall be sloped to 
a sump area and shall not contain floor drains. 

Bag storage should be located near the solution make-up point to avoid unnecessary 
transportation and housekeeping problems. 

a1.5.3 	Accessories 

Platforms, ladders, and railings should be provided as necessary to afford convenient and 
safe access to all filling connections, storage tank entries, and measuring devices. 

Storage tanks shall have reasonable access provided to facilitate cleaning. 
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8.7.4.s

8.1.5

8.7.5.7

8.7.52

8.I.5.3

Consideration shall be given to providing pacing equipment to optimize chemical feed
rates.

hyr Chanical F"tt Systarl

Each dry dremical feeder shall be equipped with a ilissolver which is capable of providing
2 minimrrm S-minute retention at the gatitntrn feed rate.

Polyelectolyte feed installations should be equipped witfr two solution vessels and ransfer
piping for solution make-up and daily operation.

Make-up tanks shall be provided with an educator funnel or orJrer appropriate
arr:urgement for wetting the polymer during ttre preparation of the stock feediolution.
Adequate mixing should be provided by a large-diarrlter low-speed mixer.

Storage Facilities

Sin

Storage facilities shall be sufficient to hsure tbat an adequate supply of the chemical is
available at all times. The exact size required will depend on ttre size of the shipmmg
lensth of delivery fu:,- 

"ld 
process reguirements. Siorage for a minimum of ioaayt

supply should be provided-

Lorntion

The liquid chemical stotage tanks and tank fill connecions shall be located within a
contaiDment sErrcnrre having a capacity exceeding the total volume of all storage vessels.
Valves on discharge lines sball be located adjacmt to the storage tank and *ri6io O.
6611trinrn glt Sflgnrfe.

Auxiliary facilities, including punps and conrols, within the containmenr area shall be
located above the highest anticipated liquid level. Containnrent areas shall be sloped to
a s rrnp area and shall not contain floor dr:ains.

Bag storage should be located near ttre solution make-up point to avoid urmecessary
uanspotation and housekeeping problems.

ersories

Pladorms, ladders, and railings should be provided as necessaryto afford convmient and
safe access to all fillirrg corurections, storiage tank enties, and meastrring devices.

storage rar*s shall have reasonable access provided to faciliate cleaning.
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8.1.6 	Other Requirements 

8.1.6.1 	Materials 

All chemical feed equipment and storage facilities shall be constructed of materials 
resistant to chemical attack by all chemicals normally used for phosphorus treatment. 

8.1.6.2 	Temperature, Humidity and Dust Control 

Precautions shall be taken to prevent chemical storage tanks and feed lines from reaching 
temperatures likely to result in freezing or chemical crystallization at the concentrations 
employed. A heated enclosure or insulation may be required. Consideration should be 
given to temperature, humidity and dust control in all chemical feed room areas. 

81.6.3 	Cleaning 

Consideration shall be given to the accessibility of piping. Piping should be installed with 
plugged wyes, tees or crosses at changes in direction to facilitate cleaning. 

8.1.6.4 	Drains and Drawoff 

Above-bottom drawoff from chemical storage or feed tanks shall be provided to avoid 
withdrawal of settled solids into the feed system. A bottom drain shall also be installed 
for periodic removal of accumulated settled solids. Provisions shall be made in the fill 
lines to prevent back siphonage of chemical tank contents. 

8.1.7 	Hazardous Chemical Handling 

The requirements of Design Section 3.8.2 Hazardous Chemical Handling shall be met. 

8.1.8 	Sludge Handling 

8.1.8.1 	General 

Consideration shall be given to the type and additional capacity of the sludge handling 
facilities needed when chemicals are added. 

8.1.8.2 	Dewatering 

Design of dewatering systems should be based, where possible, on an analysis of the 
characteristics of the sludge to be handled. Consideration should be given to the ease of 
operation, effect of recycle streams generated, production rate, moisture content, 
dewaterability, final disposal, and operating cost. 
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8.1-6 Otrer Requirements

8.7.6.7 Matqiak

All chemical feed equipment and storage facilities shall be consructed of materials
resistant to chemical attack by all chemicals nonnally used for phosphorus reatment.

8.7.62 Tanryonnq HumidiLy and.Dttst hncol

Precautions shall be taken to prevent chemical storage tanks and feed lines from reaching
temPenfures likely to result in freezing or chemical crystallization at the concentrations
employed. A heated endosure or insulation may be required. Consideration should be
glen to teurperature, humidity and dust controt in all chemical feed room areas.

8.7.6.3 Aeaning

Consideration shall be given to the accessibility of piping. Piping should be installed with
plugged wyes, tees or crosses at changes in direction to facilitate deaning.

8.7.6.4 Drohrs anilDrawofi

Above-bottom drawoff from chemical storage or feed tanks shall be provided to avoid
withdrawal of setded solids into the feed s]'stem. A bottom drain shall also be installed
for periodic removal of accumulated settled solids. Provisions shall be made in the fill
lines to prevent back siphonage of chemical tar*, contents.

8.7.7 Flazardous C.hemical Handling

The requireurents of Design Section 3.8.2Hazardous Chemical Handling shall be met.

8.1..8 Sludge Handling

8.7.8.7 Ctstrral

Consideration shall be given to the rlpe and additional capacity of the sludge handling
facilities needed when che'nicals are added.

8.7.82 Dnratting

Design of dewatering systens should be based, where possible, on an analysis of t}le
characteristics of the sludge to be handled. Consideration should be given to the ease of
operation, effect of recyde strearns generated, production rate, moisture coDtent,
dewaterability, final disposal, and operating cost.
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8.2 	AMMONIA REMOVAL 

8.2.1 	Breakpoint Chlorination 

821.1 	Applicability 

The breakpoint chlorination process is best suited for removing relatively'small quantities 
of ammonia, less than S mg/1 NH3-N, and in situations whose low residuals of ammonia 
or total nitrogen are required. 

8.2.1.2 	Design Considerations 

8.2.1.2.1 	Mixing 

The reaction between ammonia and chlorine occurs instantaneously, and no special design 
features are necessary except to provide for complete uniform mixing of the chlorine with 
the wastewater. Good mixing can best be accomplished with in-line mixers or backmixed 
reactors. A minimum contact time of 10 min is recommended. 

8.2.1.2.2 	Dosage 

The sizing of the chlorine producing and/or feed device is dependent on the influent 
ammonia concentration to be treated as well as the degree of pretreatment the wastewater 
has received. As the level of wastewater pretreatment increases, the required amount of 
chlorine decreases and approaches the theoretical amount required to oxidize ammonia 
to nitrogen (7.6 mg/1 C12:1 mg/1 NH-N). Table 8.2 shows the quantities of chlorine 
required, based on operating experience as well as recommended design capabilities. 
These ratios are applied to the maximum anticipated influent ammonia concentration. 

• • 
TABLE 8.2 - QUANTITIES OF CHLORINE REQUIRED F::::::1/4:.,A..,.,S TEW... ATEi.i..i.i.:.3.5i7:s.R...:.4:4S..  

1: 

. 

• ... - 	• 	• 	: - 	., 	).:•. 	,-- :-..: 	•:- 	-:•-. 	• 	-:-: 	:::.:- 	' 	:.::: 	5.:-: 
''-. 	: 	.? 	:: 	" 	..'' 	-...'-'i.- 	': 	5',. 	*i:: 

::.....;;.:t.,:::.,:.:::.::n:;:::::Aiiii::::::::;;;:aii:WINON.41:::::::::: 

::: 	t.411:-ig:Atl'' 	• 	" • • 	• 	• 	, 	...5%-:-..*::$:-.::::::::::::::::::k-AS; '''' 

..,... 

- 	... 	• 	...,:fc.s.,..;..,..,..,.„..„...,.....iiiiimmimiliiiii0kilii010.i*'''.4' -,:: 	igiligaii:iiii:ii i-sk:'4'3'..k''sw.::::-.:. • :.:. 
:.•.- ":* 	i'aq::::§0141181::'''''::  	....:'..' 	.• 
..:. 	. 	. 

:--kia:$::::::::miiiiiiiiiii:::::::::iii:ii:ii:::::-:* ;-::sviiiiiiiiiiiigliVii:iiiii 
g.fatiiiiiii -- 	

MBN13,. --nitAxmi•M .41,1iiiiii.0,::::: 	• 	 •****** 	
....................... 

RAW 10:1 13:1 1 

SECONDARY EFFLUENT 9:1 12:1 

LIME SETTLED AND FILTERED 
SECONDARY EFFLUENT 

8:1 10:1 

8.2.1.2.3 	Monitoring 

If insufficient chlorine is available to reach the breakpoint, no nitrogen will be formed and 
the chloramines formed ultimately will revert back to ammonia. Provisions should be 
made to continuously monitor the waste, following chlorine addition, for free chlorine 
residual and to pace the chlorine feed device to maintain a set-point free chlorine residual. 
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8.2

82.1

82.7-7

82.12

8.2.1.2.1

8.2.12.2

82.1.2.3

AIVIMOI{IAREMOVAL

Brea$oint ChI orination

Apphcohiliry

The breakpoint cblorination process is best suited for removing relatively'small quantities
ef ammeail, less than 5 mg^ NH3-N, and in sinrations whose low residuals of aomonia
or total nitrogen are required.

Denga C;onsidqatiotts

Mixtng

The reaction befl,rreen a'n'aonia and chlorine occurs instantaneously, and no special design
features are necessary e<cept to provide for complete r:niform mir,iog of the cblorin" *i*,
the wasteu'ater. Good mixiog can best be accomplished with in-line mixers or backmixed
reactonr. d minirnrrm contact time of 10 min is recommended.

Dgsage

The sizing of the chlorine producing and/or feed device is dependent on the infruent
ammonia concenradon to be treated as well as the degree of pretreaunent the wailewater
has received. As the lgvel of wastewater prtruau"nt increases, the required asrount of
chlorine decreases and approaches the theoretical alrount reqfted gs syidizs "','Fouiato nitrogen Q.6 me/l C)"J mgA NH-tg. Table 8.2 shows the quantities of clrlorine
r!9uired, 

-based 
on operating orperience as well as recorrmendei design capabilities.

These ratios are applied to the maximum anticipated influmt ammonia ioncenuation.

Monitoring

If insufEcient chlorine is arnilable to reach tbe breakpoinq no nitrogen will be formed and
the chlorramines formed ultimately will reven back to arnmelia. provisions should be
-"* t9 contlnuously monitor the waste, following ctrlorine addition, for free ctrlorine
residual ad to pace the drlorine feed device to m"int"in a set-point free chlorine residual.

TABLE 82. OUAi{TITIES OF CHLORINE BEAUNED FOR THBEE WASTEWATER.SOURCES
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8.2.1.2.4 	Standby Equipment 

The chemical feed assembly used for ammonia removal by breakpoint chlorination is 
considered in the preliminary design of the complete chlorination system, including those 
requirements for prechlorination, intermediate, and post-chlorination applications. 
Depending on the use of continuous chlorination at points within the system, some 
consideration is given to the use of standby chlorination equipment for the ammonia 
removal system. Reliability needs and maximum dosage requirements for the various 
application points shall also be examined when sizing the equipment. 

8.2.1.2.5 	pH Adjustment 

Except for wastewaters having a high alkalinity or treatment systems employing lime 
coagulation prior to chlorination, provisions shall be made to feed an alkaline chemical 
to keep the pH of the wastewater in the proper range. A method for measuring and 
pacing the alkaline chemical feed pump to keep the pH in the desired range also should 
be provided. 

8.2-2 	Air Stripping 

8.2.2.1 	App1irabuity 

The ammonia air stripping process is most economical if it is preceded by lime coagulation 
and settling. The ammonia stripping process can be used in a treatment system 
employing biological treatment or in a physical-chemical process. In most instances, more 
than 90 percent of the nitrogen in raw domestic wastewater is in the form of ammonia, 
and the ammonia stripping process can be readily applied to most physical-chemical 
treatment systems. However, when the ammonia stripping process is to be preceded by 
a biological process, care must be exercised to insure that nitrification does not occur in 
the secondary treatment process. 

There is one serious limitation of the ammonia stripping process that should be 
recognized; namely, it is impossible to operate a stripping tower at air temperatures less 
than 0°C because of freezing within• the tower. For treatment plants in cold weather 
locations, high pH stripping ponds may provide a simple solution to the problem of 
nitrogen removal. 

8.2.2.2 	Design Considerations 

8.2.2.2.1 	Tower Packing 

Packings used in ammonia stripping towers may include 10 by 40 mm wood slats, plastic 
pipe, and a polypropylene grid. No specific packing spacing has been established. 
Generally, the individual splash should be spaced 40 to 100 mm horizontally and 50 to 
100 mm vertically. A tighter spacing is used to achieve higher levels of ammonia removal 
and a more opening spacing is used where lower levels of ammonia removal are 
acceptable. Because of the large volume of air required, towers should be designed for 
a total air headloss of less than 50 to 75 mm of water. Packing depths of 6 to 7.5 111 
should be used to minimize power costs. 
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8.2.1.2.4

8.2.1.2.5

822

822.1.

8222

8.2.2.2.1

Standby Eqtipment

The cheqical feed assembly used for aromonia removal by breakpoint chlorination is
considered in the preliminary design of the complete chlorination system, including those
requirements for prechlorination, interurediate, and post-chlorination applications.
Depending on the use of continuous chlorination at points within the system, some
consideration is given to dre use of standby chlorination equipment for the ammonia
removal system. Reliability needs and ma:rimum dosage requirements for the rrarious
application points shall also be examined when sizing the equipment.

pH Ailjusnrent

Except for wastewaters having a high alkalinity or Eearnenr s)rsrems employing lime
coagulation prior to clrlorination, provisions shall be made to feed an alkaline chemical
to keep the pH of the w:rstewater in the proper range. A method for measuring and
pacing the alkaline chemiial feed pump to keep ttre pH in the desired range also should
be provided.

Air Stripping

epdiand$

fhg emmqnia air stripping process is most economical if it is preceded by lime coagulation
and setding. The arnmonia stripping process can be used in a treatment slstem
employing biological ueatment or in a physical-chemical process. In most instances, more
than 90 Percent of the nitrogen in raw domestic wastewater is in the form of ammonia,
and the arnnonia stipping process can be readily applied to most physical-chemical
treatrnent s],stems. However, when the ammonia scipping process is to be preceded by
a biological process, care must be exercised to insure that nitification does not occur in
the secondary treabent process.

There is one serious iimitation of t}re ammonia stripping process that should be
recognized; nanell it is impossible to operate a stipping tower at air temperanrres less
than 0"C because ef frsezint within.dre tower. For trearnent plants in cold weather
locations, high pH stipping ponds may provide a simple solution to the problem of
nitrogen removal.

Dengn C,onsidsatiotts

Towq Packrng

Packings uled in a"'''nonia stripping towers may indude 10 by40 mm wood slats, plastic
pipe, and a pollpropylene grid. No specific packing spacing has been established.
Generally, the individual splash should be spaced 40 to 100 mm horizontally and 50 to
100 mn vertically. A tighter spacing is used to achieve higher levels of arnmonia removal
and a more opening spacing is used where lower levels of "'runonia removal are
acceptable. Because of the large voluure of air required, towers should be desigued for
a total air beadloss of less than 50 to 75 rnm of water. Packing depths of 6 to 7.5 m
should be used to minimize power costs.
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8.2.2.2.2 	Hydraulic Loadings 

Allowable hydraulic loading is dependent on the type and spacing of the individual splash 
bars. Although hydraulic loading rates used in ammonia stripping towers should range 
from 0.7 to 2.0 L/mts removal efficiency is significantly decreased at loadings in excess 
of 1.3 L/m2.s. The hydraulic loading rate should be such that a water droplet is formed 
at each individual splash bar as the liquid passes through the tower. 

	

8.2.2.2.3 	Air Requirements 

Air requirements vary from 2200 to 3800 Lis for each 	being treated in the tower. The 
6 to 7.5 m of tower packing will normally produce a pressure drop of 15 to 40 nun of 
water. 

	

8.2.2.2.4 	Temperature 

Air and liquid temperatures have a significant effect on the design of an ammonia 
snipping tower. Minimum operating air temperature and associated air density should 
be considered when sizing the fans to meet the desired air supply. Liquid temperature 
also affects the level of ammonia removal. 

	

8.2.2.2.5 	General Construction Features 

The stripping tower may be either of the countercurrent (air inlet at base) or cross flow 
(air inlet along entire depth of fill) type. Generally, provisions should be made to have 
the capability to recycle tower effluent to increase the removal of ammonia nitrogen 
during cooler temperatures. 

Provisions shall be made in the design of the tower structure and fill so that the tower 
packing is readily accessible or removable for removing possible deposits of calcium 
carbonate. 

	

8.2.2.2.6 	Process Control 

During periods of tower operation when temperature, air and wastewater flow rates, and 
scale formation are under control, the major process requirement necessary to insure 
satisfactory ammonia removal is to control the influent pH. pH control should be 
practiced in the upstream lime-coagulation-settling process. This basin should be 
monitored closely to prevent excessive carryover of lime solids into the ammonia stripping 
process. Normal lime-addition required to raise the pH to 11.5 is 300 to 400 mg/I (as 
CaO). 
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8.2.2.2.2

8.2.2.2.3

8.2.2.2.4

8.2.2.2.5

8.2.22.6

Hydraulic Loadings

Allowable hydraulic loading is dependent on r}re tlpe and spacing of the individual splash
bars. Although hyd:aulic loading rates used in ammonia stripping towers should range
from 0.7 to 2.0 L/mzs resroval efficiency is significantly decreased at loadhgs in excess
of 7.3 Umzs. The hydraulic loading rate should be such that a water dropllt is formed
at each individual splash bar as the liquid p:$ses through the tower.

Air Re4uirrrnm|c

Air requirements nary from 22OO to 3800 Vs for each Vs being ueated in the tower. The
5 to 7.5 m of tower packing will normally produce a pressure drop of 15 to 40 mn of
water.

Tanper:aatre

Air and liquid tenperatures have a significant effect on the design of an a'n",onia
suipping tower. Minimum operating air temperature and associated air density should
be considered when sizing fie fans to meet the desired air supply. UArid tenper:rture
also affects ttre level of ammonia rernoval.

Gcnerl l Cons*lr':ion Fuatres

The stripping tower may be either of the cormtercrrnent (air inlet at base) or cross flow
(air inlet along entke depth of fill) t5pe. Generally, provisions should be made to have
the capability to recyde tower cffluent to increase the removal of a"''qouia nitrogm
during cooler temperattrres.

Provisions shall be made in the design of the tower shrchrre and fill so tlat the tower
packing is readily accessible or renonable for removing possible deposits of calcium
carbonate.

Process Conrol

Dr:ring periods of tower operation whcr temperature, air and wastewater flow rates, and
scale formation are under conrol, the major process requirement necessary to insure
satisfadory ernmsaitr reuonal is to control tbe influent pH. pH control should be
practiced in the uPsBeam ltune-coatulation-settlbg process. This basin should be
monitored dosely to prevmt excessive carryover of lime solids into ttre ""n'"onia surpping
process. Normal lime-addition required to raise the pH to 11.5 is 3OO to 400 mglt (as
CaO).
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8.3 

8.3.1 

8.3.1.1 

8.3.1.2 

EFFLUENT FILTRATION 

General . 

Applicability 

Effluent filtration is generally necessary when effluent quality better than 15 mg/L BODs.  
15 mg/L suspended solids and 1.0 mg/L phosphorus is required. 

Where effluent suspended solids requirements are less than 10 mg/1, where secondary 
effluent quality can be expected to fluctuate significantly, or where filters follow a 
treatment process where significant amounts of algae will be present, a pre-treatment 
process such as chemical coagulation and sedimentation or other acceptable process 
should precede the filter units. 

Design Considerations 

Factors to consider when choosing between the different filtration systems which are 
available, include the following: 

a. the installed capital and expected operating and maintenance costs; 

b. the energy requirements of the systems (head requirements); 

c. the media types and sizes and expected solids capacities and treatment efficiencies 
of the system; and 

d. the backwashing systems, including type, backwash rate, backwash volume, effect 
on sewage works, etc. 

Care should be given in the selection of pumping equipment ahead of filter units to 
minimize shearing of floc particles. Consideration should be given in the plant design to 
providing flow-equalization facilities to moderate filter influent quality and quantity. 

8.3.2 	Location of Filter System 

Effluent filtration should precede the chlorine contact chamber to minimize chlorine 
usage, to allow more effective disinfection and to minimize the production of chloro-
organic compounds. 

To allow excessive biological growths and grease accumulations to be periodically 
removed from the filter media, a chlorine application point should be provided upstream 
of the filtration system (chlorine would only be dosed as necessary at this location). 

8.3.3 Number of Units 

Total filter area shall be provided in 2 or more units, and the filtration rate shall be 
calculated on the total available filter area with one unit out of service. 
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83.1.

8.3.7.7

83.12

832

EFFLI]ENT FILTRANON

Cr€n€l|al .

AppliEabt@

E'ffluentfiltration is generallynecessarywhen effiuent quallty betterthan 15 mgzL BODg.
15 mgA. suspended solids and 7.0 mgll phosphorus is required.

Where efflumt suspended solids requiremmts are less than 10 mglI, where secondary
effluent qualrty can be expected to flucnrate significantly, or where filters follow a
reatment process where significant artounts of algae will be present, a pre-treament
process such as qhernisal coagulation and sedimenration or other acceptable process
should precede the filter r:niu.

Des{gn hnsidsations

Factors to consider when choosing benneen the different filtration E6tems which are
available, indude the foUowing:

a. the installed capital and orpected openting and maintenance cosrs;

b. the eneqy requirements of the ryatems (head requiremenr);

c. the media tlpes and sizes and expected solids capacities and treatnent efficiencies
of the sptem; and

d. the baclc$tashingqntems, indu,lingtpe, bacla,rrashrate, bactcttrashvolume, effect
on sewage works, etc.

Care should be given in the selection of pr.rmping equipment ahead of filter rmits to
minimize shearing of floc particles. Consideration should be given in the plant design to
providing flow-equalization facilities to moderate filter influent quallty and quantity.

Iocation of Filter Sryten

Fffluent filtration should precede the chlorine contact chamber to minimize drlorine
usage, to allow oore effective disinfection and to minimize tbe production of clrloro-
organic compor:nds.

To allow e:rcessive biological growhs and grease accr.:mr:lations to be periodically
resroved from ttre filter media, a chlorine application point should be provided upstre2rn
of the filtration s)'stem (chlorine would only be dosed as necessary at this location).

Nrmber of Unir

Total filter area shall be provided in'2 or more units, and rhe filtration rate shall be
calculated on t}te total aqailable filter area with one unit out of service.

83-3
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8.3.4 	Filter Types 

Filters may be of the gravity type or pressure type. Pressure filters shall be provided with 
ready and convenient access to the media for treatment or cleaning. Where greases or 
similar solids which result in filter plugging are expected, filters should be of the gravity 
type. 

8.3.5 	Filtration Rates 

8.3.5.1 	Hydraulic Loading Rate 

Filtration rates at peak hourly sewage flow rates, including backwash flows, should not 
exceed 2.1 Limas for shallow bed single media systems (if raw sewage flow equalization 
is provided, lower peak filtration rates should be used in order to avoid under-sizing of 
the filter). 

Filtration rates at peak hourly sewage flow rates, including backwash flows, should not 
exceed 3.3 Limas for deep bed filters (if raw sewage flow equalization is provided, lower 
peak filtration rates should be used in order to avoid undersizing of the filter). The 
manufacturer's recommended maximum filtration rate should, however, not be exceeded. 

8.3.5.2 	Organic Loading Rate 

Peak solids loading rate should not exceed 50 mg/mZs for shallow bed filters and 80 
mg/el for deep bed filters (if raw sewage flow equalization is provided, lower peak 
solids loading rates should be used in order to avoid undersizing of the filter). 

8.3.6 	Backwash 

8.3.6.1 	Backwash Rate 

The backwash rate shall be adequate to fluidize and expand each media layer a minimum 
of 20 percent based on the media selected. The backwash system shall be capable of 
providing a variable backwash rate having a maximum of at least 14 Lires and a 
minimum backwash period of 10 minutes. 

8.3.6.2 	Backwash 

Pumps for backwashing filter units shall be sized and interconnected to provide the 
required rate to any filter with the largest pump out of service. Filtered water should be 
used as the source of backwash water. Waste filter backwash shall be adequately treated. 

Air scour or mechanical agitation systems to improve backwash effectiveness are 
-recommended. 

If instantaneous backwash rates represent more than 15 percent of the average daily 
design flow rate of the plant, a backwash holding tank should be provided to equalize the 
flow of backwash water to the plant. 
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8.3.4 Filter Types

Filters oay be of the gravity type or pressure type. Pressure filters shall be provided with
ready and convenient access to the media for Eeatrnent or cleaning. Where treases or
5irnil4'solids which result in filter plugging are expected filters should be of the gravity
ty?e.

&3.5 Ffltratiou Rates.

&3-5.7 IlydrauliclnailingRate

Filtration Frtes _at 
peak hourly sewage flow rates, induding backrryash flows, should not

o<ceed 2.lL/mzs for shallow bed single media systems (if raw sewage flow egualization
is provided lower peak filuation rates should be used in order to avoid under-sizing of
the flter).

Filtration rates at peak hor:rly sewage flow rates, induding backr,rrash flows, should not
exceed 3.3 Vmzs for deep bed 6lten (if nw sewage flow equalization is provided, lower
peak filtation rates should be used in order to avoid rmdersio'lg of the filter). The
manufacturet's recotDrnended maximum filtration rate should" however, not be e:<ceeded.

8.3.52 Orgonblolarilingnfte

Peak solids loarli'lg rate should not exceed 50 mglmzs for shallow bed filters and 80
m{mzs for deep bed filters (if raw sewage flow equalization is provided lower peak
solids loading rates should be used in order to avoid undersizing ofthe trtter)

8.3.6 Baclsrash

83.6.1 Barkwosh&ate

The backwash rate shall be adeguate to fluidize and expand each media layer a minimum
of 2o percent based on the media selected The baclqrash sptem shall be capable of
providing a variable baclcrnnsh rate having tr 1traxirnpg1 of at least j,4 lJmzl and a
minirnrrrn baclan'ash period of 10 minutes.

83.62 Badcrrtosh

Pumps for backrrashing filter unir shall be sized and interconnected to provide the
required rate to any filter witt tbe largest purnp out of senrice. Filtered w:rter should be
used as the source of backwash water. Waste filter bactnpash shall be adequately treated.

Air scour or mechanical agitation s5ntems ro improve backrrash effectiveness are
'recommmded.

If insantaneor:s bacls,trash rates represent more than 15 percent of the average daily
design flow rate of the plaag a backrpash holding tank should be provided to equalize ttre
flow of backrnrash water to the planr
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83.7 	Filter Media 

8.3.Z1 	Selection 

Selection of proper media size will depend on the filtration rate selected, the type of 
treatment provided prior to filtration, filter configuration, and effluent quality objectives. 
In dual or multi-media filters, media size selection must consider compatibility among 
media. 

8.3.7.2 	Media Specifications 

The following table provides minimum media depths and the normally acceptable range 
of media sizes. The designer has the responsibility for selection of media to meet specific 
conditions and treatment requirements relative to the project under consideration. 

TABLE 8.3 MEDIA DEPTHS AND SIZES 
k, 	..t 	kk 	..... 	''.:—. 

*:"    
:" 	: 	..: 	'..*•::': 

...: 	'' 	x** 
 .: 	: 	it 

• ' 

'x  :::::::::::::::::::::::::::::::::::::::::::::::::::::::: 	'., 	..' 	:" 	'... 	.' 	..? 	s 	.* , . 	• 	• 	4.  
:::: 	...  	• 	C.,....:, 	.. 	 :: 	"••• 	1;* 	". 	:% 	5 	i: 

  ii•}  

Single Media Multi-Media 
---(2) 	 (3) 

Anthracite - 50 cm (20 in.) 
• • 

50 cm (20 in.) 
1.0 - 2.0 mm 1.0 - 2.0 mm 

Sand 120 cm (48 In.) 30 cm (12 In.) 25 cm (10 in.) 
1.0 - 4.0 mm 0.5 - 1.0 mm 0.6 - 0.8 mm 

Garnet or Similar Material - - 5 cm (2 in.) 
0.3 - 0.6 mm 

Uniformity Coefficient shall be 1.7 or less 

	

8.3.8 	Filter Appurtenances 

The filters shall be equipped with washwater troughs, surface wash or air scouring 
equipment, means ,  of measurement and positive control of the backwash rate, equipment 
for measuring filter head loss, positive means of shutting off flow to a filter being 
backwashed, and filter influent and effluent sampling points. If automatic controls are 
provided, there shall be a manual override for operating equipment, including each 
individual valve essential to the filter operation. The underdrain system shall be designed 
for uniform distribution of backwash water (and air, if provided) without danger of 
clogging from solids in the backwash water. Provision shall be made to allow periodic 
chlorination of the filter influent or backwash water to control slime growths. If air is to 
be used for filter backwash, separate backwash blowers shall be provided. 

	

8.3.9 	Reliability 

Each filter unit shall be designed and installed so that there is ready and convenient 
access to all components and the media surface for inspection and maintenance without 
taking other units out of service. The need for housing of filter units shall depend on 
expected extreme climatic conditions at the treatment plant site. As a minimum, all 
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FilterMedia

Seleaion

Selection of proper media size will depend on the filtration rate selected, the tlpe of
treatuent provided prior to filradon, filter configuration, and efluent quailty objectives.
In drial or multi-media filters, media size selection must consider compatibility among
media.

fileilit Sperifi.cations

The following table provides 'niqimum media depths and the normally acceptable range
of media sizes. Ttre designer has t}re responsibility for selection of media to meet specific
conditions and EeaElent requirements relative to the project under consideration.

Filter Apprrteoances

The filten shall be equipped with washwater troughs, surface wash or air scor:ring
equipmerrt, means.of measur€ment and positive control of ttre baclarrash rate, equipment
for measuring filter head loss, positive means of shuning off flow to a filter being
bacls^tashed, and filter influent and cff'luent sampling points. If automatic conrols are
provided there shall be a manual override for operating equipmenq induding each
individual valve essential to the filter operation. The underdrain qntem shall be designed
for uniform distribution of baclq,{ash water (and air, if provided) wit}rout danger of
doggtng from solids in the bacl$tash water. Provision shall be made to allow periodic
chlorination of the filter influent or bachrash water to control slime grourr$s. If air is to
be used for filter bacln'rrash, separate baclq^'ash blowers shall be provided.

Rdiability

Each filter r:nit shall be designed and installed so that there is ready and convenient
access to all componmts and the media surface for inspection and maintenance without
taking other units out of service. The need for housing of filter r:nits shall depend on
erpected exreue r"lim21is conditions at the tream€nt plant site. As a minimr:m, all

Coeifllcient shall be 1.7 or lees
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controls shall be enclosed. The structure housing filter controls and equipment shall be 
provided with adequate heating and ventilation equipment to minimize problems with 
excess humidity. 

	

8.3.10 	Backwash Surge Control 

The rate of return of waste filter backwash water to treatment units should be controlled 
such that the rate does not exceed 15 percent of the design average daily flow rate to the 
treatment units. The hydraulic and organic load from waste backwash water shall be 
considered in the overall design of the treatment plant. Surge tanks shall have a 
minimum capacity of two backwash volumes, although additional capacity should be 
considered to allow for operational flexibility. Where waste backwash water is returned 
for treatment by pumping, adequate pumping capacity shall be provided with the largest 
unit out of service. 

	

8.3.11 	Backwash Water Storage 

Total backwash water storage capacity provided in an effluent clearwell or other unit shall 
equal or exceed the volume required for two complete backwash cycles. 

8.3.12 	Proprietary Equipment 46 

Where proprietary filtration equipment not conforming to the preceding requirements is 
proposed, data which supports the capability of the equipment to meet effluent 
requirements under design conditions shall be provided. Such equipment will be reviewed 
on a case-by case basis at the discretion of the regulatory agencies. 

8.4 	MICROSCREENING 

8.4.1 	General 

8.4.1.1 	Applirabilit' y 

Microscreening units may be used following a biological treatment process for the removal 
of residual suspended solids. Selection of this unit process should consider final effluent 
requirements, the preceding biological treatment process, and anticipated consistency of 
the biological process to provide a high quality effluent. 

8.4.1.2 	Design Considerations 

Pilot plant testing on existing secondary effluent is encouraged. Where pilot studies so 
indicate, where microscreens follow trickling filters or lagoons, or where effluent 
suspended solids requirements are less than 10 mg/1, a pre-treatment process such as 
chemical coagulation and sedimentation shall be provided. Care should be taken in the 
selection of pumping equipment ahead of microscreens to minimize  shearing of floc 
particles. The process design shall include flow equalization facilities to moderate 
microscreen influent quality and quantity. 
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controls shall be enclosed. The stucrure housing filter controls and equipment shall beprovided with adequate heathg and ventilationlquipment to -inimize iroblems with
excess humidity.

Bactcwash Srrge Coatol

The rate of return of waste filter bacls^rash water to treament units should be controlled
such that the rate does-not e:<ceed 15 percent ofthe design average daily flow rate to the
trearnent units. The hydratrlic and organic load from *rt" backnrash water shall be
considered in the ovcrall design of the treaunent plant Surge tant<s shall have aninigun capacity of two backrrash volumes, although additioial capacity should be
coosidered to allow for operationd aexibility. where waste backr,,rash water is renrrned
for.trea- ent by pumpiog adequate p '-'pfurg capacity shall be provided with ttre largest
rmit out of service.

BadrunshWater Storage

Total backr,vash water storage capacity provided in an efluent cleanvell or ottrer unit shall
iqual or exceed the volume redirea-for two complete backwash cycles.

ProprieuyEguipment r

where proprietary filtration equiPm€nt not conforming to tre preceding reErireurenr isproposed, data which- supports the capabihg of tttu 
"qoip*ent 

to meet cffluent
requirements r:nder design conditions shall be provided. Such'equipment wi1 be reviewed
on a case-by case basis at ttre discretion ofthi regulatory agencies.

8.4

8.4.1

8.41.7

8472

MICR.OSCREENING

er€ucral

Applieb@

Mjcrolaegnrng units may.be used following a biological reament process for the removal
of residual suspended solids. Selection of this rmit-process tnoJa consider final efluent
r-equireEenB, the precedhg biological rearent process, and anticipated consistency ofthe biological process to provide a high qualrty "flu*t
Destgn erciilsations

Pilot plant testing on eristing se_c9-ndary effuent is eocorrraged. where pilot snrdies soindicate, where microscreFns follow il.t tirrg nt"r, o, 
-ffioDs, 

or where effluent
suspmded solids requirenents are less than lb ufl, 

" 
pr"-iom*t process such as

chernical coagulation aIld sgdimentation shall ue priviaea. care strould be raken in theselection of pr"'rplot equipment ahead of uicroscreens to rninirnizg shearing of flocpartides. Ttre process design shall isclude flow uq"aizatio" facilities to modsate
microscreen i',fluent quality and quantity.

i" "t



TERTIARY TREATMENT 	 Page D8 - 3.4 

8.42 	Screen Material 

The microfabric shall be a material demonstrated to be durable through long-term 
performance data. The aperture size must be selected considering required removal 
efficiencies, normally ranging from 20 to 35 microns. The use of pilot plant testing for 
aperture size selection is recommended. 

8.4.3 	Screening Rate 

The screening rate shall be selected to be compatible with available pilot plant test results 
and selected screen aperture size, but shall not exceed 3.4 Limas of effective screen area 
based on the maximum hydraulic flow rate applied to the units. The effective screen area 
shall be considered as the submerged screen surface area less the area of screen blocked 
by structural supports and fasteners. The screening rate shall be that applied to the units 
with one unit out of service. 

8.4.4 	Backwash 

All waste backwash water generated by the microscreening operation shall be recycled for 
treatment. The backwash volume and pressure shall be adequate to assure maintenance 
of fabric cleanliness and flow capacity. Equipment for backwash of at least 1.65 L/m/s 
of screen length and 4.22 kgf/cm2, respectively, shall be provided. Backwash water shall 
be supplied continuously by multiple pumps, including one standby, and should be 
obtained from microscreened effluent. The rate of return of waste backwash water to 
treatment units shall be controlled such that the rate does not exceed 15 percent of the 
design average daily flow rate to the treatment plant. The hydraulic and organic load 
from waste backwash water shall be considered in the overall design of the treatment 
plant. Where waste backwash is returned for treatment by pumping, adequate pumping 
capacity shall be provided with the largest unit out of service. Provisions should be made 
for measuring backwash flow. 

8.4.5 	Appurtenances 

Each microscreen unit shall be provided with automatic drum speed controls with 
provisions for manual override, a bypass weir with an alarm for use when the screen 
becomes blinded to prevent excessive head development, and means for dewatering the 
unit for inspection and maintenance. Bypassed flows must be segregated from water used 
for backwashing. Equipment for control of biological slime growths shall be provided. 
The use of chlorine should be restricted to those installations where the screen material 
is not subject to damage by the chlorine. 

8.4.6 	Reliability 

A minimum of two microscreen units shall be provided, each unit being capable of 
independent operation. A supply of critical spare parts shall be provided and maintained. 
All units and controls shall be enclosed in a heated and ventilated structure with adequate 
working space to provide for ease of maintenance. 
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8.4.s

8.4.6

Screen fdalerial

The microfabric shall be a material deuronstated to be durable through long-term
performance data. The apernrre size must be selected considering required remonal
efficiencies, normally rangng from 20 to 35 microns. The use of pilot plant testing for
aperture size selection is recommended.

Screening Rate

The screening rate shall be selected to be compatible witli available pilot plant tesr results
and selected screen apernrre size, but shall not exceed 3.4 lJmzs of effective screen area
based on the maximum hydraulic flow rate applied to the uaits. The effective screen area
shall be considered as the submerged screen surface area less the area ofscreen blocked
by sructural supports and fasteners. The screening nte shall be that applied to the r:nits
with one r:nit out of sernice.

Backmsh

All waste baclq'vash water generated bythe microscreening operation shall be recycled for
treatuent. The baclapash volu:ne and pressure shall be adequate to assure maintenance
of fabric deanliness and flow capacity. Equipmmt for backwash of at least l.65 Um/s
of screen lengrh arrd.4.22kgf/oirf , respectively, shall be provided. Baclapash water shall
be supplied continuously by multiple pumps, induding one standby, and should be
obtained from miaoscreened effluent The rate of renrrn of waste backwash water to
treafient units shall be controlled such that the rate does not exceed 15 percent of the
design average daily flow rate to the treatrrent plant. The hydraulic and organic load
from waste baclcn'ash water shall be considered in the overall design of t$e treament
plant Where waste baclq^'ash is renrrned for treatrnent by pumping adequate pum-ping
capacity shall be provided with the largest unit out of service. Provisions should be made
for measr:riug backrnrash flow.

Appurteiaces

Each microscreen unit sball be provided with automatic drum speed controls with
provisions for manual override, a blpass weir with an ala:rr for use when the screen
becomes blinded to prevmt excessive head development, and means for dewatering ttre
unit for inspection and maintenance. Blpassed flows must be segregated from water used
for baclcn'ashing. Equipment for control of biological slime growths shall be provided.
The use of chlorine should be restricted to thcise installations where the screen material
is not zubject to damage by the chlorine.

Reliability

A minimum of two microscreen units shall be provided, each unit being capable of
independurt operation. A supply of critical spare parrs shall be provided and maintained.
All units and controls shall be endosed in a heated andventilated strrcnre with adequate
working space to provide for ease of maintenance.

-..;r
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85 	ACTIVATED CARBON ADSORPTION 

85.1 	Applicability 

In tertiary treatment, the role of activated carbon is to remove the relatively small 
quantities of refractory organics, as well as inorganic compounds such as nitrogen, 
sulfides, and heavy metals, remaining in an otherwise well-treated wastewater. 

Activated carbon may also be used to remove soluble organics following chemical-physical 
treatment. 

85.2 	Design Considerations 

The usefulness and efficiency of carbon adsorption for municipal wastewater treatment 
depends on the quality and quantity of the delivered wastewater. To be fully effective, the 
carbon unit should receive an effluent of uniform quality, without surges in the flow. 
Other wastewater qualities of concern include suspended solids, oxygen demand, other 
organics such as methylene blue active substance (MBAS) or phenol, and dissolved 
oxygen. Environmental parameters of importance include pH and temperature. 
Consideration also should be given to the type of activated carbon available. Activated 
carbons produced from different base materials and by different activation processes will 
have varying adsorptive capacities. Some factors influencing adsorption at the 
carbon/liquid interface are: 

a. attraction of carbon for solute; 
b. attraction of carbon for solvent; 
c. solubili7ing power of solvent or solute; 
d. association; 
e. ionization; 
f. effect of solvent on orientation at interface; 
g. competition for interface in presence of multiple solutes; 
h. coadsorption; 
i. molecular size of molecules in the system; 
j. pore size distribution in carbon; 
k. surface area of carbon; and 
1. 	concentration of constituents. 

There are several different activated carbon contactor systems that can be selected. The 
carbon columns can be either of the pressure or gravity type. 

8.5.3 	Unit Sizing 

8.5.3.1 	Contact Tune 

The contact time shall be calculated on the basis of the volume of the column occupied 
by the activated carbon. Generally, carbon contact times of 15 to 35 min are used 
depending on the application, the wastewater characteristics, and the desired effluent 
quality. For tertiary treatment applications, carbon contact times of 15 to 20 min should 
be used where the desired effluent quality is a COD of 10 to 20 mg/I, and 30 to 35 min 
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ACf,IVATED CARBON ADSORPTION

Applicability

ln tertiary treaEtent, the role of activated carbon is to remove the relatively smallquantities of refractory organics, as well as inorganic comfounds such as ,rioog*,sulfides, and hea'ly netals, remaining in an othenrrise well-treated wastewater.

Actirrated carbon mayalso be used to remove soluble organics following chemical-phpical
treatuent

Design Gonsiderations

Ttre usefulness and e6ciency of carbon adsorption for mrmicipal wastewater treabenr
depends oltl" qualityTg grrantityofthedetivered *"rt"r*t .. To be fullydective, rhecarbon unit should receive an efluent of rmiform q.tity,-;thout surges in dre flow.otJrer.wastewater qualities of concern hclude suspenaea soua", oryg* do-,and, otfierorganics sudt as methylene blue active substance (I\lBAs) or ptrmol, and dissolvedorygsl Environmeotal p:lrameterc of importance include fn ana t€mperat're.consideration also should be givea to the type of actirrated carbon anailable. Actirnted
carbons produced from different base materials and by aa"r*t 

""ti*tion 
processes willhave varying adsorptive capacities. Some factors inflqsncitrg adsorption at thecarboMiquid interface are:

attaction ofcarbon for solute;
atEaction of carbon for solvenq
solubilizing power of solvent or solute;
association;
ionization;
effect ofsolvent on orientation at interface;
coupetition for interface in presence of multiple solutes;
coadsorptiont
molecular size of molecules in the systeu;
pore size disuibution in carbon;
surface area ofcarbon; and
concenradon of constitumts.

There are several different activated carbon contactor qntems that can be selected. Thecarbon coluuas can be either of the pressure or gravity t1pe.

Unit Sizing

ContrrdTfme

The coutact '*'e shall be calculated on the basis of the vetrrrnil of the column occupiedby the activated carbon- 
-Geuerallx carbon contact times of 15 to 3s min are useddepgrdin-g on the application, the wastewater characteristi.r, 
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when the desired effluent COD is 5 to 15 mg/l. For chemical-physical treatment plants, 
carbon contact times of 20 to 35 min should be used, with a contact time of 30 min being 
typical. 

Hydraulic Loading Rate 

Hydraulic loading rates of 2.5 to 7.0 L/m2.s of cross section of the bed shall be used for 
upflow carbon columns. For downflow carbon columns, hydraulic loading rates of 2.0 to 
3.3 L/m's are used. Actual operating pressure seldom rises above 7 kN/m2  for each 0.3 
m of bed depth. 

8.5.3.3 	Depth of Bed 

The depth of bed will vary considerably, depending primarily on carbon contact time, and 
may be from 3 to 12 m. A minimum carbon depth of 3 m is recommended. Typical total 
carbon depths range from 4.5 to 6 m. Freeboard has to be added to the carbon depth to 
allow an expansion of 10 to 50 percent for the carbon bed during backwash or for 
expanded bed operation. Carbon particle size and water temperature will determine the 
required quantity of backwash water to attain the desired level of bed expansion. 

8.5.3.4 	Number of Units 

A minimum of two parallel carbon contactor units are recommended for any size plant. 
A sufficient number of contactors should be provided to insure an adequate carbon contact 
time to maintain effluent quality while one column is off line during removal of spent 
carbon for regeneration or for maintenance. 

8.5.4 	Backwashing 

The rate and frequency of backwash is dependent on hydraulic loading, the nature and 
concentration of suspended solids in the wastewater, the carbon particle size, and the 
method of contacting. Backwash frequency can be prescribed arbitrarily (each day at a 
specified time), or by operating criteria, (headloss or turbidity). Duration of backwash 
may be 10 to 15 min. 

The normal quantity of backwash water employed is less than 5 percent of the product 
water for a 0.8 m deep filter and 10 to 20 percent for a 4.5 m filter. 

Recommended backwash flow rates for granular carbons of 8 x 12 or 12 x 30 mesh are 
8 to 14 Lim's. 

8.5.5 	Valve and pipe Requirements 

Upflow units shall be piped to operate either as upflow or downflow units as well as being 
capable of being backwashed. Downflow units shall be piped to operate as downflow and 
in series. Each column must be valved to be backwashed individually. Furthermore, 
downflow series contactors should be valved and piped so that the respective position(s) 
of the individual contactors can be interchanged. 
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when the desired effluent COD is 5 to 15 mgll. For chemical-physical treatnent planr,
carbon contact times of 20 to 35 trtin should be used, with a contacr time of 30 min being
tlpicai.

Ilydraznic Inading Rate

Hydraulic loading rates of 2.5 to 7.0IJa?s of cross section of the bed shall be used for
upflow carbon colunns. For downflow carbon columns, hydraulic loading rates of 2.0 to
3.3 L/mzs are used. Acnral operating pressure seldom rises above 7 kt{/m2 for each 0.3
m of bed depth.

Dqth of Bd

The depth of bed will vary considerably, depending primarily on carbon contacttime,'and
may be from 3 to 12 m. Aminimun carbon depth of 3 m is recommended. Typical total
carbon depths range from 4.5 to 6 m. Freeboard has to be added to the carbon depth to
allow an erpaqsion of 10 to 50 percent for the carbon bed during baclafr'ash or for
erpanded bed operation. Carbon particle size and water teuperature will determine ttre
required $antity of baclqilash water to attain the desired level of bed'ecpansion.

Numbq of lfnir

{ nrinirnum of two parallel carbon contactor rnits are recommended for any size planr
Asufficientnr:mber of contactors should be provided to iusure an adequate carbon contact
time to maintain efluent quality while one column is off line during reuroval of spent
carbon for regmeration or for maintenance.

Badswashing

The rate and frequency of baclsrash is dependent on hydraulic loading ttre nanrre and
concmtration of suspended solids in the wastewater, the carbon partide size, and the
method of contacting. Baclo,,rash frequency can be prescribed arbitrarily (each day at a
specified ti'ne), or by operating criteria, (headloss or turbidity). Duration of baclaarash
may be 10 to 15 Ein.

The normal quantity of bacla,rrash water employed is less than 5 percent of the product
water for a 0.8 m deep filter and 10 to 20 percent for a 4.5 rn filter.

Recommended baclq^'ash flow rates for granular carbons of 8 x t2 or t2 x 30 mesh are
8 to 14 lJmzg

Valve and.Pipe RequirenenB

Upflow units shall be piped to operate either as upflow or downflow rurits as well as being
capable of being baclq^'ashed. Downflowunits shall be piped to operate as downflow and
in series. Each coh:mn must be valved to be baclq,vashed individually. Furthermore,
downflow series contactors should be valved and piped so tiat the respective position(s)
of the individual contactonr cztn be interchanged.



Page D8 -17 

	

8.5.6 	Instrumentation 

The individual carbon columns should be equipped with flow and headloss measuring 
devices. 

	

85.7 	Hydrogen Sulphide Control 

Methods that can be incorporated into the plant design to cope with hydrogen sulphide 
production include: 

1. Providing upstream biological treatment to satisfy as much of the biological 
oxygen demand as possible prior to carbon treatment; 

2. Reducing detention time in the carbon columns based on dissolved oxygen 
concentrations of the effluent; 

3. Backwashing the columns at more frequent intervals; 

4. Chlorinating carbon column influent; and 

5. In upflow expanded beds, the introducing of an oxygen source, such as air or 
hydrogen peroxide, to keep the columns aerobic. 

	

85.8 	Carbon Transport 

Provisions must be made to remove spent carbon from the carbon contactors. It is 
important to obtain a uniform withdrawal of carbon over the entire horizontal surface 
area of the carbon bed. Care must be taken to insure that gravel or stone supporting 
media used in downflow contactors does not enter the carbon transport system. 

Activated carbon shall be transported hydraulically. Carbon slurries can be transported 
using water or air pressure, centrifugal or diaphragm pumps, or eductors. The type of 
motive equipment selected requires a balance of owner preference, column control 
capabilities, capital and maintenance costs, and pumping head requirements. 

Carbon shiny piping systems shall be designed to provide approximately 8 L of transport 
water for each kg of carbon removed. Pipeline velocities of 0.9 to 1.5 m/s are 
recommended. 

Long-radius elbows or tees and crosses with cleanouts should be used at points of pipe 
direction change. Valves should be of the ball or plug type. No valves should be installed 
in the slurry piping system for the purpose of throttling flows. 
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8.5.6

85.7

&5.8

Instnrmentation

The individual carbon columns should be equipped with flow and headloss measuring
devices.

Hydrogen Sulphide Control

Methods &at can be incorporated into the plant design to cope with hydrogen sulphide
production indude:

1. Providing upsEeas biological treatrrent to satisff as much of the biological
o:ygen d""and as possible prior to carbon treatrmq

2. Reducing detention time in tre carbon colrrmns based on dissolved orygen
concentations of 

"the 
afflumti

3. Backrrashing the coh:nns at more frequent intervals;

4. Chloriaating carbon coh:nn ioflueng and

5. In rrpflow expanded be&, dre intoducint of an orygen source, such as air or
hydrogen peroxide, to keep the columns aerobic.

Carbou Trasport

Provisions must be uade to remove spent carbon from the carbon contactors. It is
imporrant to obtain a uniform withdrawal of carbon over the entire horizonal surface
area of the carbon be4 Care nust be taken to insure that gravel or stone supporting
media used in dowuflow contactors does not enter the carbon tansport sJEtem.

Activated carbon shall be transported hydraulically. Carbon sh::ries can be transported
s5int wat€r or air pressure, cenrifilgal or di"pht"ggt pumps, or eductors. The t1'pe of
motive equipment selected requires a balance of owner preference, column control
capabilities, capital and maintenance costs, and pumping head requiremerrts.

Carbon slurrypiping s]lstens shall be designed to provide approrimately 8 L of ransport
water for eadr kg of carbon renoved. pipeline velocities of 0.9 to 1.s m,/s are
'recommeuded-

Long-radius elbows or te€s and crosses with deanouts should be used at points of pipe
direction cbange. Valves should be of the ball or plug t1pe" No valves shouid be installed
in tbe slurry piping s)'ste6 for the purpose of throttling flows.

-- ;'^
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8.5.9 	Carbon Regeneration 

8.5.9.1 	Quantities of Spent Carbon 

The carbon dose used to size the regeneration facilities depends on the strength of the 
wastewater applied to the carbon and the required effluent quality. Typical carbon 
dosages that might be anticipated for municipal wastewaters are shown in Table 8.3. 

TABLE 8.3 - TYPICAL CARBON DOSAGES FOR DIFFERENT COLUMN WASTEWATER INFLUENTS 
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idgiliefiga 	 ' 	Viiingailea 
COAGULATED, SETTLED AND FILTERED ACTIVATED 

SLUDGE EFFLUENT 
35 - 70 

FILTERED SECONDARY EFFLUENT 70 -100 

COAGULATED, SETTLED, AND FILTERED RAW 
WASTEWATER (PHYSICAL - CHEMICAL) 

100 - 300 

LOSS OF CARBON DURING EACH REGENERATION CYCLE TYPICALLY WILL BE 5 TO 10 PER CENT. MAKE-UP CARBON S BASED ON 
CARBON DOSAGE AND THE OUAUTY OF THE REGENERATED CARBON. 

8.5.9.2 	Carbon Dewatering 

Dewatering of the spent carbon slurry prior to thermal regeneration may be accomplished 
in spent carbon drain bins. The drainage bins shall be equipped with screens to allow the 
transport of water to flow from the carbon. Two drain bins shall be provided. 

Dewatering screws may also be used to dewater the activated carbon. A bin must be 
included in the system to provide a continuous supply of carbon to the screw, as well as 
maintain a positive seal on the furnace. 

85.9 3 	Regeneration Furnace 

Partially dewatered carbon may be fed to the regeneration furnace with a screw conveyor 
equipped with a variable speed drive to control the rate of carbon feed precisely. 

The theoretical furnace capacity is determined by the anticipated carbon dosage. An 
allowance for furnace downtime on the order of 40 percent should be added to the 
theoretical capacity. 

Based on the experience gained from two full-scale facilities, provisions should be made 
to add approximately 1 kg of steam per kg of carbon regenerated. Fuel requirements for 
the carbon regeneration furnace are 7000 kJ/kg of carbon when regenerating spent 
carbon on tertiary and secondary effluent applications. To this value, the energy 
requirements for steam and an afterburner, if required, must be added. 

The furnace shall be designed to control the carbon feed rate, rabble arm speed, and 
hearth temperatures. The off-gases from the furnace must be within acceptable air 
pollution standards. Air pollution control equipment shall be designed as an integral part 
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85.9

8-s.9.7

85.92

8J..9-s

Carbon Regeneratiou

Quantitirs of Sptt ffion

The carbon dose used to size ttre regmeration facilities depends on the strength of the
wastewater applied to the carbon and the required effluent qualrty. Tlryical carbon
dosages that might be arrticipated for mrmicipal wastewaters are shown in Table 8.3.

LGF OF CAFtsON tnJRNG EACH TgENERATION CTCN,.E TYP|CATIY WITI. BE 5 TO IO PEA CENT. MAKE.I'P CAFtsON E EASED ON
CAFSCIN DOSAGE AI{DTHE OUAITY OFTHE BEGENEFATED C4FBOII.

Corfun Dsratahg

Dewatering of the spent carbon slurry prior to thermal regeneration may be accomplished
in spent carbon drain bins. The drainage bins shall be equipped with screens to allow the
transpott of water to flow from the carbon. Two drain bins shall be provided.

Dewatering screws may also be used to dewater the actinared carbon. A bin musr be
induded in the EFtem to provide a continuous supply of carbon to the screw, as wdl as

maintain a positive seal on ttre furnace.

Regantation Fwnace

Panially dewatered carbon may be fed to fie regmeration furnace with a screw conveyor
equipped with a uriable speed drive to control the rate of carbon feed precisely.

The theoretical furnace capacity is determined by the anticipated carbon dosage. An
allowance for furnace downtime on f}re order of 40 percent should be added to the
theoretical capacity.

Based on the experience gained from two full-scale facilities, provisions should be made
to add approximately 1 kg of stea:n per kg of carbon regenerated. Fuel requirenents for
ttre carbon regeneration furnace are 7000 klZtg of carbon when regenerating spent
carbon on tertiary and secondary effuent applications. To this vralue, the energy
requirements for steam and an afterburner, if required, must be added.

The furnace shall be designed to conrol the carton feed rate, rabble a:m speed, and
hearth tempentures. The oFgases from the furnace must be wi$in acceptable air
pollution standards. Air pollution control equipment shdl be desigaed as an integral part

TABLE 8.3 - TYPICAL CARBON DOSAGES FOR DIFFERENT COLUI'IN WASTET/ATER INFLUENTS

35-70COAGUI-ATED, SETTLED AND FILTERED ACTMATED
SLUDGE EFFLUENT

COAGUI.ATED. SETTLED. AND HLTEFED RAW
WASTEWATEB (PTIYSICAL-
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of the furnace and include a scrubber for removing carbon fines and an afterburner for 
controlling odours. 

8.6 	BIOLOGICAL NUTRIENT REMOVAL 

8.6.1 	Biological Phosphorus Removal 

A number of biological phosphorus removal processes exist that have been developed as 
alternatives to chemical treatment. Phosphorus is removed in biological treatment by 
means of incorporating orthophosphate, polyphosphate, and organically bound phosphorus 
into cell tissue. The key to the biological phosphorus removal is the exposure of the 
microorganisms to alternating anaerobic and aerobic conditions. Exposure to alternating 
conditions stresses the microorganisms so that their uptake of phosphorus is above normal 
levels. Phosphorus is not only used for cell maintenance, synthesis, and energy transport 
but is also stored for subsequent use by the microorganisms. The sludge containing the 
excess phosphorus is either wasted or removed through a sidestream to release the excess. 
The alternating exposure to anaerobic and aerobic conditions can be accomplished in the 
main biological treatment process, or "mainstream," or in the return sludge stream, or 
"sidestream." 

861.1 	Mafristream Phosphorus Removal WO Process) 

The proprietary A/O process is a single sludge suspended-growth system that combines 
anaerobic and aerobic sections in sequence. Settled sludge is returned to the influent end 
of the reactor and mixed with the incoming wastewater. Under anaerobic conditions, the 
phosphorus contained in the wastewater and the recycled cell mass is released as soluble 
phosphates. Some BOD reduction also occurs in this stage. The phosphorus is then taken 
up by the cell mass in the aerobic zone. Phosphorus is removed from the liquid stream 
in the waste activated sludge. The concentration of phosphorus in the effluent is 
dependent mainly on the ratio of BOD to phosphorus of the wastewater treated. 

8.6.1.2 	Sidestream Phosphorus Removal (PhoSixip Process) 

In the proprietary phostrip process a portion of the return activated sludge from the 
biological treatment process is diverted to an anaerobic phosphorus stripping tank. The 
retention time in the stripping tank typically ranges from 8 to 12 hours. The phosphorus 
released in the stripping tank passes out of the tank in the supernatant, and the 
phosphorus-poor activated sludge is returned to the aeration tank. The phosphorus-rich 
supernatant is treated with lime or another coagulant in a separate tank and discharged 
to the primary sedimentation tanks or to a separate flocculation/clarification tank for 
solids separation. Phosphorus is removed from the system in the chemical precipitant 
Conservatively designed PhoStrip and associated activated-sludge systems are capable of 
consistently producing an effluent with a total phosphorus content of less than 1.5 mg/L 
before filtration. 
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of the furnace and indude a scmbber for removing carbon fines and an afterburner for
ponuolling odours.

8.6

&6.1

8,6.7.7

&6-72

BTOIOGICAL NI.'TRIENT REMOVAL

Biological Phsphorus Removal

A an:mber of biological phosphorns removal processes errist that have been developed as
alternatives 1e sfuemis{ treauent. Phosphorus is removed in biological treamint by
means of incorporatiug orthophosphate, pollphosphate, and organicalty boundphosphorus
into cell tiosue. The key to the biological phosphoms renonal is the exposr:re of the
microorganisms to dternating anaerobic ad asobic conditions. Exposure io alternating
conditions sresses Se microorganisns so thattheirrrptake ofphosphoms is above aormal
levels. Phosphonrs is not only used for cdl maintenance, synthesis, and energy transport
but is also stored for subs€quent use by the microorganisms. The sludge conaininjttre
excess phosphonrs is eitber wasted or removed tbrough a sidestream to release fie e:(cess.
The alteraating .vFosure 1s ,"aerobic and aerobic conditions can be accomplished in the
main biological treament process, or'bairrstream," or in the renrr1 sludge 56grm, o!ttsidesE'erttt-o

IilahsrqnPftospftorrs Rrlttwol (A/O Prrr;rsl,)

The proprieE{y NO Process is a single sludge suspended-grorvt}r system that combines
anaerobic and aerobic sections in seErence. Settled sludge is returned to the influent end
of the reactor and mixed with the incouing wastewater. Under anaerobic conditions, the
phosphorus contained in the wastewater and the recycled cell mass is released as soluble
phosphates. Some BOD reduction also occus in this shge. The phosphorus is then taken
uP by the cell mass in the aerobic zone. Phosphorus is renoved from the liquid streafir
in the waste actinated sludge. The concentation of phosphonrs in tfue .fiiuent is
dependent mainly on the rztio of BoD to phosphonrs of rhe wastewater teated.

Sidesreon Pftosphorns Ranwal (Plrosdpeoccs)

In _tle proprietary phostrip process a portion of the retuur actirated sludge from tre
biological treatroeut process is diverted to an anaerobic phosphorus stippini tank The
reteution time in the suippingtank tlpically raoges from I to12 hours. 

-theihosphorus

released in tbe gippins ank passes out of the tank in the supernatant, and the
phosphorus-poor activated sludge is renuaed to ttre aeration tanlc The phosplonrs-rich
suPernatant is teated with lirne or another coagulant in a separate tankaud-discharged
to the pr&uary sedimentation tanks or to a separate flocodltioVclarification ank for
solids separation. Phosphorus is reuoved from the systen in the cbemicat precipiant
Conserratively designed PhoStrip and assbciated activated-sludge systerns are capible of
gonsistendy producing an efluent with a toal phosphoms coutent of less than f.S mgf,
before filtratiou.
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8.6.1.4 	Design Criteria 

TABLE 8.4 - DESIGN CRITERIA FOR BIOLOGICAL PHOSPHORUS REMOVAL 
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Food/MIcroorganism Ratio (kg BOD5/kg MLVSS.d) 0.2 - 0.7 0.1 - 0.5 0.15 - 0.5 

Solids Retention Time (d) 2 - 25 10 - 30 

MLSS (mg/L) 	 ' 2000 - 4000 800 - 5000 2000 - 3000 

Hydraulic Retention Time (hrs) 
Anaerobic Zone 
Aerobic Zone 

• 
0.5 - 1.5 

1 - 3 
8-12 	" 
4 - 10 

1.8 - 3 
1.0 -.4 

Return Activated Sludge (% of Influent Flowrate) ' 25 - 40 20 - 50 N/A 

Stripper Underflow (% of Influent Flowrate) N/A 10 - 20 N/A 

8.6.2 	Biological Nitrogen Removal 

The principal nitrogen conversion and removal processes are conversion of ammonia 
nitrogen to nitrate by biological nitrification and removal of nitrogen by biological 
nitrification/denitrification. 

8.621 	Nitrification 

Biological nitrification consists of the conversion of ammonia nitrogen to nitrite followed 
by the conversion of nitrite to nitrate. This process does not increase the removal of 
nitrogen from the waste stream over that achieved by conventional biological treatment. 
The principal effect is that nitrified effluent can be denitrified biologically. To achieve 
nitrification, all that is required is the maintenance of conditions suitable for the growth 
of nitrifying organisms 

Nitrification is also used when treatment requirements call for oxidation of ammonia-
nitrogen. Nitrification may be carried out in conjunction with secondary treatment or in 
a tertiary stage. In each case, either suspended growth or attached growth reactors can 
be used. 
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TAELE 8.4. DESIGN CRITERI.A FOR BIOLOGICAL PHOSPHORUS FEMoI/AL

Food/Mlctoorganiem Fatio (kg BODIg MLVSS.d) o.2- o.7 0.1 - 0.5 0.15 - 0.5

Solidg Rglention Time (d) 2-25 10-30

MLSS (mgnJ 2000 - 4000 600 - 5000 2000 - 3000

Hydraulic Rderdion Time (hrs)

Anaerobic Zone
Aerobic Zone

0.s - 1.5
1.3

8-12
4-10

l.E-3
1.0-4

Retum Activened Sludge (% of Inlluert Flowrate) 25-40 20-50 N/A

Stlpper Underflow 0e of hdluem Fbwrafe) N/A 10-20 tl/A

8.6-7.4

8-62

8-627

Des{gn eiuio

Biological Nitogen Removal

The principal uitrogen conveniion and renonal processes are conversion of ammooia
nitrogen to nirate by biological aitrification and rooval of nitogen by biological
citrifi catioVderritrifi cation.

nEtiftmtion

Biological nitrification consists of the conversion of am:nonia nitrogen to nitite followed
by the conversion of uiuite to nifrte. lhis process does not increase the removal of
nitrogeo from the waste stream over that achieved by convmtional biological trea&,ent.
The principal effect is that nitrified "ffluent can be deniuified biologically. To achieve
nitrification, all &at is required is the maintenance of conditioas zuitable for the growth
of nitriffiug organisms.

Nitrification is also used when reatrreut requireueats call for oxidation of amnonia-
nitrogen. Nitrification may be ca:ried out in conjrmction with secondary reatment or in
a tdtiary stage. In each case, either zuspended grovnh or attached growth reactors can
be used.
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8.6.2.1.1 	Design Criteria 

TABLE 8.5 - DESIGN CRITERIA FOR NITRIFICATION . 	. 
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Food/Microorganism Ratio (kg BOD5/icg MLVSS.d) 012.025 0.05 - 02 

Solids Retention Time (d) 8 - 20 15 -100 

MLSS (mg/L) 1500 - 3500 1500 - 3500 

Hydraulic Retention Time (firs) 6 -15 3 - 6 • 

Return Activated Sludge (% of Influent Flowrate) 50 -150 50 - 200 

8.622 	Combined leriftcation/Daritrification 

The removal of nitrogen by biological nitrification/denitrification is a two step process. 
In the first step, ammonia is converted aerobically to nitrate (NO3) (nitrification). In the 
second step, nitrates are converted to nitrogen gas (denitrification). 

The removal of nitrate by conversion to nitrogen gas can be accomplished biologically 
under anoxic conditions. The carbon requirements may be provided by internal sources, 
such as wastewater and cell material, or by an external source. 

8.6.221 	Bardenpho Process (Four-Stage) 

The four-stage proprietary Bardenpho process uses both the carbon in the untreated 
wastewater and carbon from endogenous decay to achieve denitrification. Separate 
reaction zones are used for carbon oxidation and anoxic denitrification. The wastewater 
initially enters an anoxic denitrification zone to which nitrified mixed liquor is recycled 
from a subsequent combined carbon oxidation nitrification compartment. The carbon 
present in the wastewater is used to denitrify the recycled nitrate. Because the organic 
loading is high, denitrification proceeds rapidly. The ammonia in the wastewater passes 
unchanged through the first anoxic basin to be nitrified in the first aeration basin. The 
nitrified mixed liquor from the first aeration basin passes into a second anoxic zone, 
where additional denitrification occurs using the endogenous carbon source. The second 
aerobic zone is relatively small and is used mainly to strip entrained nitrogen gas prior 
to clarification. Ammonia released from the sludge in the second anoxic zone is also 
nitrified in the last aerobic zone. 

8.6.2.2.2 	Oxidation Ditch 

In an oxidation ditch, mixed liquor flows around a loop-type channel, driven and aerated 
by merhsnical aeration devices. For nitrification/denitrffication applications, an aerobic 
zone is established immediately downstream of the aerator, and an anoxic zone is created 
upstream of the aerator. By discharging the influent wastewater stream at the upstream 
end of the anoxic zone, some of the wastewater carbon source is used for denitrification. 
The effluent from the reactor is taken from the end of the aerobic zone for clarification. 
Because the system has only one anoxic zone, nitrogen removals are lower than those of 
the Bardenp.  Ito process. 
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8.622

8.62.1.1 Desrgn Critqia

8.622.7

Cornhind@ion

The renorral of aitrogen by biological nitrification/denitification is a 
'two 

step process.
In tbe first step, arnrnsaitr is converted aerobically to nioate (NO.) (nitification). ttt t .
second step, niuates are coDverted to nirogen sas (denitrificatiin).

The reuroval of nitate by couversion to aitrogen gas can be accouplished biologically
rmder anoric coaditions. T" .abg requirenents-may be provided Ly internal ,o-*."r,
such as wastewater and cdl Eateriat, or by an extemal source.

Bmduryho Process (Fow-Suge)

The four-stage proprietary Bardenpho process uses both Se carbon in the rmtreated
wattewater and carbon_fiom endotenous decay to achieve doiuification. Separate
reaction zones are used for carbon oxidation and anoxic dmitification. The wat"wat",
initially ente$ an anoxic denitrification zone to r,vhictr niuified uixed liquor is recycled
from a srbsequent combined carbon oxidation nitrification conparrrnent The carbon
present in tbe wa:rter,'fttter is used to doitrify the rerycled nitrati. Because the organic
loading is bigh, d€EiTififdon proceeds rapidly. The amsronia in the wastewaterp-15r*
unch:nged througb ihe first anoxic basin to be nirified in Se frst aeration basin. rhe
nitrified uired liquor from the first asation basin passes into a second anoxic zone,
where additioual deniuification occunr usbg the errdogenors cuton source. Ttre second
aerobic zone is relatively snall and is used-nainly to-strip enrained nitrogen go pJi,
to darification- Amuonia rdeased from the sludge in tire sccoud ano*Jzorl is also
nirified in tbe last aelobic zoae.

Oidation Dinh

In a oridatiou ditd mixed liquor flows aror:nd a loop.tlpe channel, driven md aerated
byuechanical aeration devices. ForniuificatioVdenrLihcation applicatioDs, an aerobic
zone is established immediatety dowusueam of &e aerator, and an anoxic zoae is created
upsrean of the aemtor. By dis-charging Se influent stream at the upstream
end of the aoxic zoue, solne of the wastewater carbon source is used for deniriication
The effueot from tbe reactor is taken from the end of the aerobic zone for clarificatioo.
Becatrse fre rystern has only one anoxic zone, nitrogen removals are lower than those of
the Bard&pho procesi.
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TABLE 85. DESIGN CRITERIA FOR NITHIRCATION

F |lwE

Food/Mlcroorganism Rdo (kS BOD/kS MLVSS.d) o12-0.6 o.o5 - 02
Sollds Roterdion Time (d) 8-20 15 - 100

MLss (mg[) 1500 - 3500 1s00 - 3500

Hydraullc Reterdon Tirne (hrs) 6-15 3-6
Refum Astivded Sludgo (% of lrdluent Flovrde) 50 - 150 50 - 200
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8.63 	Combined Biological Nitrogen and Phosphorus Removal 

A number of biological processes have been developed for the combined removal of 
nitrogen and phosphorus. Many of these are proprietary and use a form of the activated 
sludge process but employ combinations of anaerobic, anoxic, and aerobic zones or 
compartments to accomplish nitrogen and phosphorus removal. 

8.6.3.1 	A2/0 Process 

The proprietary A2/0 process provides an anoxic zone for denitrification with a detention 
period of approximately one hour. The anoxic zone is deficient in dissolved oxygen, but 
chemically bound oxygen ion the form of nitrate or nitrite is introduced by ,recycling 
nitrified mixed liquor from the aerobic section. Effluent phosphorus concentrations of less 
than 2 mg/L can be expected without effluent filtration; with effluent filtration, effluent 
phosphorus concentrations may be less than 1.5 mg/L. 

8.6.3.2 	Bardenpho Process (5 Stage) 

The proprietary Bardenpho process can be modified for combined nitrogen and 
phosphorus removal. The Phoredox modification of the bardenpho process incorporates 
a fifth (anaerobic) stage for phosphorus removal. The five-stage system provides 
anaerobic, anoxic, and aerobic stages for phosphorus, nitrogen, and carbon removal. A 
second anoxic stage is provided for additional denitrification using nitrate produced in the 
aerobic stage as the electron acceptor and the endogenous organic carbon as the electron 
donor. The final aerobic stage is used to strip residual nitrogen gas from solution and to 
minimize the release of phosphorus in the final clarifier. Mixed liquor from the first 
aerobic zone is recycled to the anoxic zone. 

8.63.3 	UCT Process 

The UCT process eliminates return activated sludge to the anoxic stage and the internal 
recycle is from the anoxic stage to the anaerobic stage. By returning the activated sludge 
to the anoxic stage, the introduction of nitrate to the anaerobic stage is eliminated, 
thereby improving the release of phosphorus in the anaerobic stage. The internal recycle 
feature provides for increased organic utilization in the anaerobic stage. The mixed liquor 
from the anoxic stage contains substantial soluble BOD but little nitrate. The recycle of 
the anoxic mixed liquor provides for optimal conditions for fermentation uptake in the 
anaerobic stage. 
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8.63.3

Combined Biological Nitrogeu and Phosphonrs Remoml

A number of biological procs$es have been developed for the combined remornl of
nirogen and phosphorus. Many of these are proprietary and use a form of the activated
sludge process 5,1 employ combinations of anaerobic, anoxic, and aerobic zones or
coDparrments to accomplish nitrogen and phosphoms reuroval

a2/o Prcr"rris

The proprietaryA2/O process provides an anoxic zone for denitdfication with a detention
period of approximately one hour. the anoxic zone is deficient in dissolved orygen, but
chemically bormd orygen ion the forsr of nitrate or nitrite is introduced by.reqyding
nirified mixed liquor from the aerobic section. F.ffiuent phosphohrs concentr:ations of less
than 2 mg/L can be expected wi*rout effluent filtration; lrrilfi effiuent filtration, effluent
phosphorus concentratioal -uy be less than 1.5 mgyL,

Bardapho.Process (5 Sage)

The proprietary Bardenpho process can be modified for combined uitrogen and
phosphorus removal. The Phoredox modification of tre bardenpho process incorporates
a fifth (anaerobic) sage fgr phosphorus renornl. The five-stage s"stem provides
anaerobic, anoxic, and aerobic stages for phosphorus, nitogm, and carbon remornl. A
second anoxic stage is provided for additional deuitrification using nitrate produced in the
aerobic stage as the elestron acceptor and the endogenous organic carbon as the elecfon
donor. The final aerobic sage is used to suip residual nitrogm gas from solution and to
rninimizg the release of phosphonrs in the final darifier. Mixed liquor from the first
aerobic zone is recyded to the anoxic zone.

UCT Prrzicess

The UCT process eliminates ren:rn actinated sludge to the anoxic stage and dre internal
recyde is from t}te anoxjc stage to the anaerobic stage. By renrrning the actirrated sludge
to the anoxic stage, dre introduction of nitate to the anaerobic stage is eliminated,
thereby improving the release of phosphorus in the anaerobic stage. The internal recyde
feature provides for increased organic utilization in tre anaerobic stage. The mixed liquor
from the anoxic stage contains substantial soluble BOD but litde nitrate. Ttre reryde of
the anoxic mixed liquor provides for optimal conditions for fermentation uptake in the
anaerobic stage.
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8.63.4 	Design Criteria 

TABLE 8.6 - DESIGN CRITERIA FOR COMBINED BIOLOGICAL NITROGEN AND PHOSPHORUS REMOVAL 
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Food/Microorganism Ratio (kg BODs/kg MLVSS.d) 0.15 - 0.25 0.1 - 0.2 0.1 - 02 0.1 

Solids Retention Time (d) 4 - 27 10 - 40 10 - 30 — 

MLSS (mg/I.) 3000 - 5000 2000 - 4000 2000 - 4000 600 - 5000 

Hydraulic Retention Time (firs) Batch Times 
Anaerobic Zone 0.5 - 1.5 1 - 2 1 - 2 0 - 3 
Anoxic Zone - 1 . 
Aerobic Zone - 1 

0.5 - 1.0 
3.5 - 6.0 

2 - 4 
4-12 

2 - 4 
 4-12 

0 - 1.6 
0.5 - 1 

Anoxic Zone - 2 2 - 4 2 - 4 0 - 0.3 
Aerobic Zone - 2 0.5 - 1 0 - 0.3 
Settle/Decant 1.5 - 2 

'Total 4.5 - 8.5 9.5 - 23  9-22  4 - 9 

Return Activated Sludge (x. of Influent Flokvrate) 20 - 50 50 -100 50 -100 — 

internal Recycle (% of Influent Flowrate) 100 - 300 400 100 - 600 - 

	

8.6.4 	Sequencing Batch Reactor (SBR) 

The SBR can be operated to achieve any combination of carbon oxidation, nitrogen 
reduction, and phosphorus removal. Reduction of these constituents can be accomplished 
with or without chemical addition by changing the operation of the reactor. Phosphorus 
can be removed by coagulant addition or biologically without coagulant addition. By 
modifying the reaction times, nitrification of nitrogen removal can also be accomplished. 
Overall cycle time may vary from 3 to 24 hours. A carbon source in the anoxic phase is 
required to support denitrification-either an external source or endogenous respiration of 
the existing biomass. 

	

8.6.5 	Detailed Design Manuals 

The following sources contain detailed design information for biological nutrient removal: 

Water Pollution Control Federation: Nutrient Control, Manual of Practice FD-7, 
Washington, DC, 1983. 

U.S. Environmental Protection Agency: Design Manual for Phosphorus Removal, EPA 625/ 
1-87-001, Cincinnati, OH, 1987. . 

U.S. Environmental Protection Agency: Process Design Manual for Nitrogen Control, Office 
of Technology Transfer, Washington, DC, October 1975. 

U.S. Environmental Protection Agency: Process Design Manual for Phosphorus Removal, 
Office of Technology Transfer, Washington, DC, April 1976. 
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The following sources contain detailed desigu information for biotogical nutrientrenorral:

water Pollution contol Federation: r\Iutrisrt contol, Manual of practice FD-7,Washiogon, DC, 19&'.

u's' Environmental Prote-ctiou Agenqn Deslgn tvlanualfor phoqphonrs Rem oval,F-pA62s/1-87-001, Cincinnati, OH, l9g7.

u's' Environmental 
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U.S. Errvironmenal Protection Agenc),: procers Dengn Manual for phosphorus Rmtwal,- o6ce of Technolq;y Transfer, Wlhington" DC, Apni 1976.

TABLE 8.6 - DESIGN CRrrEruA FOR COMBINED BIOLOGICAL NITFOGEN AND PHOSPTIORUS

-

REMOVAL

if$**i+liH{
Foody'Mlcroorganlsm Rdio (lrg BODrn€ MLVSS.d) 0.15 - 025 0.1 - 02 0.1 - 02 0.1
Solids Retention Time (d) 4 -27 10-40 10-30
MLss (msA) 3[100.5000 2000 - 40q) &0-4000 600 - 5000
Hydraullc Retention Tirne (hn)

Anqerobio Zone
Anodc Zono - 1

AeroblcZone - l
Anoxic Zone - 2
Aerobic Zone - 2
Sdle/Decant

'Tolal

0.5. 1.5
o.5. 1.0
3.5 - 6.0

4.5.8.5

1-2
2-4
4-12
2-4

0.5-|

9.5 - 23

1-2
2-4
4-12
2-4

9.2.

Bdch Times
0-3

0-1.6
0.5-1
0-0.3
0-0.3
1.5-2
4-9

Retrm Actirded Sludge f/ ol lnfluent Flowrate) 20-50 50 - l(x) 50 - 100
Intemal Recycle (% of lnflugnt Flourde) 100 - 300 4(x) 100 - 600
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Chapter 9 NATURAL TREATMENT SYSTEMS 

9.1 	 NATURAL TREATMENT SYSTEMS 

9.1.1 	General 

In the natural environment, physical, chemical, and biological processes occur when 
water, soil, plants, microorganisms, and the atmosphere interact. Natural treatment 
systems are designed to take advantage of these processes to provide wastewater 
treatment. The processes involved in natural systems include many of those used in 
mechanical or in-plant treatment systems, plus others unique to natural systems such as 
photosynthesis, photo-oxidation, and plant uptake. In natural systems, the processes occur 
at "natural" rates and tend to occur simultaneously in a single "ecosystem reactor" as 
opposed to mechanical systems in which processes occur sequentially in separate reactors 
or tanks at accelerated rates as a result of energy input. 

9.1.2 	Pre-Design Report 

In addition to the required pre-design report, the designer shall include supplemental 
information, as outlined below, where wastewater application to the land is being 
considered. This information shall include any material that is pertinent about the 
location, geology, topography, hydrology, soils, areas for future expansion, and adjacent 
land use. 

9.1.3 	Required Supplemental Information 

9.1.3.1 	Location 

1. A copy of the N.T.S. topographic map of the area showing the exact boundaries 
of the proposed application area. 

2. A topographic map of the total area owned by the applicant at a scale of 
approximately 1:500. It should show all buildings, the waste disposal system, the 
spray field boundaries and the buffer zone. An additional map should show the 
spray field topography in detail with a contour interval of 0.5 m and include 
buildings and land use on adjacent lands within 400 m of the project boundary. 

3. All water supply wells which might be affected shall be located and identified as 
to use; e.g., potable, industrial, agricultural, and class of ownership; e.g., public, 
private, etc. 

4. All abandoned wells, shafts, etc., shall be located and identified. Pertinent-
information therein shall be furnished. 

9.1.3.2 	Geology 

1. The geologic formations (name) and the rock types at the site. 

2. The degree of weathering of the bedrock. 

3. The local bedrock structure including the presence of faults, fractures and joints. 

4. The character and thickness of the surficial deposits (residual soils and glacial 
deposit). 

• 
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5. In limestone terrain, additional information about solution openings and sinkholes 
is required. 

6. The source of the above information must be indicated. 

	

9.1.3.3 	Hydrology 

1. 	The depth to seasonal high water table (perched and/or regional) must be given, 
including an indication of seasonal variations. Static water levels must be 
determined at each depth for each aquifer in the depth under concern. Critical 
slope evaluation must be given to any differences in such levels. 

2. 	The direction of groundwater movement and the point(s) of discharge must be 
shown on one of the attached maps. 

3. 	Chemical analyses indicating the quality of groundwater at the site must be 
included. 

4. 	The source of the above data must be indicated. 

5. 	The following information shall be provided from existing wells and from such 
test wells as may be necessary: 

a. Construction details - where available; Depth, well log, pump capacity, 
static levels, pumping water levels, casing, grout material, and such other 
information as may be pertinent. 

b. Groundwater quality: e.g., Nitrates, total nitrogen, chlorides, sulphates, 
pH, alkalinities, total hardness, coliform bacteria, etc. 

6. 	A minimum of one groundwater monitoring well must be drilled in each 
dominant direction of groundwater movement and between the project site and 
public wells (s) and/or high-capacity private wells, with provision for sampling at 
the surface of the water table and at 1.5 m below the water table at each 
monitoring site. The location and construction of the monitoring well(s) must be 
approved by the regulatory authority. These may include one or more of the test 
wells where appropriate. 

	

9.1.3.4 	Soils 

1. A soils maps of the spray field should be furnished, indicating the various soil 
types. This may be included on the large-scale topographic map. Soils 
information can normally be secured through the Federal Department of Energy 
Mines and Resources, the Federal Department of Agriculture, or the applicable 
provincial department. 

2. The soils should be named and their texture described. 

3. Slopes and agricultural practice on the sprayfield are closely related. Slopes on 
cultivated fields should be limited to 4%. 
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3. Chemical anallres indicating tre quality of grorurdwater at the site must be
included.

4. The source of the above data must be indicated.
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the srrface of the water table and at 1.5 m below the water table at eactr
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2. The soils should be named and their texture described.
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cultirrated fields shonld be limited to 4o/o.
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Slopes on sodded fields should be limited to 8%. Forested slopes should be 
limited to 8% for year-round operation, but some seasonal operation slopes up to 
14% may be acceptable. 

4. The thickness of soils should be indicated. Method of determination should be 
included. 

5. Data should be furnished on the exchange capacity of the soils. In case of 
industrial wastes particularly, this information must be related to special 
characteristics of the wastes. 

6. Information must be furnished on the internal and surface-drainage characteristics 
of the soil materials. This includes the soil's infiltration capacity and 
permeability. 

7. Proposed application rates should take into consideration the drainage and 
permeability of the soils, the discharge capacity, and the distance to the water 
table. 

	

9.13.5 	Agricultural Practice 

1. The present and intended soil-crop management practices, including forestation, 
shall be stated. 

2. Pertinent information shall be furnished on existing drainage systems. 

3. When cultivated crops are anticipated, the kinds used and the harvesting 
frequency should be given; the ultimate use of the crop should also be given. 

	

9.1.3.6 	Adjacent Land .Use 

1. Present and anticipated use of the adjoining lands must be indicated. This 
information can be provided on one of the maps and may be supplemented with 
notes. 

2. The plan shall show existing and proposed screens, barriers, or buffer zones to 
prevent blowing spray from entering adjacent land areas. 

3. If expansion of the facility is anticipated, the lands which are likely to be used for 
expanded spray fields must be shown on the map. 
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9.2 	 FEATURES AND PERFORMANCE FOR WASTEWATER UTILIZATION, TREATMENT AND 
DISPOSAL SYSTEMS 

Table 9.1 outlines various features and performance for wastewater land application 
systems. 

TABLE 9.1 - COMPARISON OF FEATURES AND PERFORMANCE FOR 
WASTEWATER UTILIZATION, TREATMENT AND DISPOSAL SYSTEMS 
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ARMIVW 
SOIL 

PERMEABILITY 
MODERATE 

(MEDIUM 
TEXTURE 

SOIL) 

MODERATE 
TO HIGH 

(MEDIUM TO 
COARSE 

TEXTURE 
SOIL) 

LOW (FINE 
TEXTURE) 

RAPID (LOAMY 
SANDS AND 
GRAVELS) 

LOW LOW 
(FINE 

TEXTURE) 

UTILIZATION OF 
WATER AND 
NUTRIENTS 

HIGH MEDIUM MEDIUM TO 
LOW 

NONE MINIMAL 

. 

MEDIUM 
TO LOW 

SLOPE UP TO 30% 
FOR 

SPRINKLER 
. AND 6% FOR 

SURFACE 
METHODS 

SAME AS 
FOR 

STANDARD 
RATE 

1 -12% NOT CRITICAL LEVEL LESS 
THAN 5% 

STORAGE HIGH 
(7-9  

MONTHS) 

MEDIUM 
(5-7  

MONTHS) 

MEDIUM 
(5-7 

MONTHS) 

NIL NIL NIL 

LAND AREA HIGH MEDIUM MEDIUM LOW MEDIUM MEDIUM 

WATER QUALITY 
- SALINITY, ETC. 

VERY HIGH HIGH MEDIUM TO 
LOW 

MEDIUM TO 
LOW 

LOW LOW 

TREATMENT 
EFFICIENCY 

VERY HIGH HIGH HIGH MEDIUM MEDIUM MEDIUM 

9.3 	 SOIL BASED TREATMENT 

9.3.1 	General 

Land application of treated sewage effluent is a method of disposing of effluent without 
direct discharge to surface waters. Ground disposal installations are normally used where 
the waste contains pollutants which can successfully be removed through distribution to 
the soil mantle. These pollutants can be removed through organic decomposition in the 
vegetation-soil complex and by adsorptive, physical, and chemical reactions with earth 
materials. Preliminary considerations of a site for ground disposal should be the 
compatibility of the waste with the organic and earth materials and the percolation rates 
and exchange capacity of the soils. The ground disposal of wastewater will eventually 

NATIJRAL TREATI'ENT sYSIEilTS Page D9 - 4

92 EEfTURES AI\D PERFORMANCE FOR WASTE]WATER I'TIUZANON, TREAIMENT AT.ID

DISPOSAL SY]SIEIIIS

Table 9.1 outlines various features and perforurance for wzrstewater land application
s]tstems.

TABLE 9.1 . COIIPARISON OF F€ATUFES AND PERFORMANCE FOR
WASTEWATEF UNI-EATION, TREATilENT AND DISPOSAL SYSTEMS

sotL
PEHMEABIUTY

MODERAIE
(MEDTUM
TDOI,'RE

soru

MODEMTE
TO HIGH

(MEDIUMTO
COAFSE

TE(IURE
soru

LOW (FINE
TE(ruFE)

RAPID (LOAMY
SANDS AND
GFAVELS)

LOw LOW
(FrNE

TDCruRE)

LMUZATION OF
WATEFAND
NI,'TRIENIS

HIGH MEDIUM MEDIUMTO
LOW

NONE MINIMAL MEDIUM
TO LOW

SLOPE UPTO 309e
FOR

SPFINKLEF
.AND 6PT FOR

SURFACE
MEITIODS

SAME AS
FOR

STANDARD
FATE

1 -1a6 NOT CRITICAL LB/EL LESS
Tt|iAN5%

STOMGE HIGH

c/-e
MOtITHq

MEDIUM
($7

MONTHS)

MEDIUM

l*7
MONTHS)

NIL NIL NIL

I-AND AFEA HIGH MEDIUM MEDIUM LOW MEDIUM MEDIUM

WATER QUAUTY
. SAUNITY, ETC.

VEBY HIGH HIGH MEDIUMTO
LOW

MEDIUM TO
LOW

LOW LOW

TFEATMENI
EFFICIENCY

\EFTH|GH HIGH HIGH MEDIUM MEDIUM MEDIUM

9.3

93.1

SOIL BASED TREATI{ENT

G€neml

Land application of treated sewage effluent is a method of disposing of efluent without
direct discharge to sr:rface waten. Gror:nd disposal installations are normallyusedwhere
the waste contains pollutants which can zuccessfirlly be removed through distribution to
the soil mantle. These pollutants can be removed tirough organic decomposition in the
vegetation-soil complex and by adsorptive, physical, and cheuical reactious with earth
Eaterials. trreliminary coasiderations of a site for gror:nd disposal shor:ld be the
compaubility of Se waste with the organic and earth materials and the percolation rates
and exchange capacity of the soils. The ground disposal of wastewats will evennrally
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recharge the local groundwater; therefore, the quality, direction and rate of movement, 
and local use of the groundwater, present and potential, are prime considerations in 
evaluating a proposed site. 

It is essential to provide good vegetation growth conditions and removal of nutrients. It 
must be realized that a groundwater mound will develop below after it is in use. The 
major factors in design of ground disposal fields are topography, soils, geology, hydrology, 
weather, agricultural practice, adjacent land use, and equipment selection and installation. 

The primary methods used for distributing wastewater on the land are irrigation, 
infiltration, and overland flow. 

9.3.1.1 	Pre-Treatment Requirements 

Wastewater pre-treatment levels, prior to disposal on land, shall be dependant on current 
land use and method of wastewater application to the land. Wastewater applied to the 
land, normally shall be treated to a minimum of a secondary effluent level. Disinfection 
may also be required. Specific effluent limits will be evaluated by the regulatory authority 
on a case-by-case basis. 

9.3.1.2 	Application to the Land 

9.3.1.2.1 	Piping to Sprinklers 

The piping should be arranged to allow the irrigation pattern to be varied easily. 
Stationary systems are preferred; but if a moveable system is proposed, one main header 
must be provided with individual connections for each field and sufficient spare 
equipment must be available to assure non-interrupted irrigation. Facilities must be 
provided to allow the pipes to be completely drained at suitable points to prevent 
pollution and freezing. 

9.3.1.2.2 	Sprinkling System 

Sprinklers must be so located as to give a non-irrigated buffer zone around the irrigated 
area, and design of the buffer zone must consider wind transport of the wastewaters. The 
system shall be designed to provide an even distribution over the entire field. 

The application rate must be selected low enough to allow the waters to percolate into 
the soil and to assure proper residency within the soil mantle. Proposed application rates 
will not be accepted without substantiating data. 

In general, sufficient monitoring controls should be provided to indicate the degree of 
efficiency with which the sprinklers are working. A pressure gauge and flow meter should 
be provided. 

9.3.1.2.3 	Site Buffer Zone 

In the absence of detailed assessments, the distance from spray nozzles to the property 
limit shall be 150 metres. Spraying is possible at closer distances from the property limit 
provided that low pressure, low angle, closely spaced sprinklers are used to minimize the 
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infilration, and overland flow.
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The piping should be arranged to allow the irrigation panem ro be rraried easily.
Stationary qFtens are prefered; but if a uoveable system is proposed, one main header
must be provided witlt individual corurections for each field and sufficient spare
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provided to allow the pipes to be completely drained at suiable points to prevent
pollution and freezing

Sprinkhng Systenr

Sprinklers must be so located as to give a non-firigated buffer zone arornd the irrigated
area, and design of ttre br:ffer zone Dust considerwind tansport of the wastewaters, The
s)6tem shall be desigued to provide.an even distribution over rhe entire field.

The application rate must be selected low enough to allow the waters to percolate into
the soil aad'to atsure proper residencywithh the soil mantle. Proposed application ratgs
will not be accepted without strbstantiating data.

ln ganeral, sffcient monitoring controls should be provided to indicate the degree of
efficiencywith wtrich the sprinklers are working. A pressure gauge and flow meter should
be provided.

Site Bufit Zone

ln tbe absence of detailed assessments, the distance from spray nozzles to ibe property
lirnil5!pll be 150 Eeres. Sprayng is possible at closer disances from the propertylimit
provided that low pressure, low antle, dosdy spaced sprinklem are used 16-'niiin'.i's thg
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formation of aerosols. In addition, the risk associated with aerosols can be minimized by 
providing a fence or tree screen around the site perimeter and by terminating spraying 
operations when wind speeds exceed that of a gentle breeze (15 km/h). 

9.3.1.3 	Runoff 

The system shall be designed to prevent surface runoff from entering or leaving the project 
site. 

9.3.1.4 	Fencing and Warning Signs 

The project area shall be enclosed with a suitable fence to exclude livestock and 
discourage trespassing. A vehicle access gate of sufficient width to accommodate mowing 
equipment should be provided. All access gates should be provided with locks. 

Appropriate signs should be provided along the fence around the project boundaries to 
designate the nature of the facility and advise against trespassing. 

9_32 	Irrigation 

932.1 	General 

The primary objective of wastewater land application for the purpose of irrigation, is to 
optirrifr.e the use of water and nutrients for crop production. The application of 
wastewater for irrigation purposes shall be evaluated on a case-by-case basis. 

For successful operation, an effluent irrigation system will require: 

• suitable soils; 
• suitable topography and hydrological conditions; 
• adequate site area at reasonable cost; 
• suitable site isolation from conflicting land uses; 
• suitable climate; 
• effective site preparation; 
• proper crop selection; 
• good management; 
• adequate waste treatment prior to irrigation; 
• adequate effluent holding capacity for non-irrigation periods. 

9.322 	Monitoring 

A comprehensive monitoring program shall be required to ensure that proper wastewater 
utilization is being achieved and that environmental degradation is not occurring. 
Groundwater, treated wastewater, vegetation and soils shall be monitored. Generally, 
nitrate nitrogen is the parameter monitored in groundwater. To assess the overall impact 
of the system, changes in groundwater quality can be compared with the quality of 
background wells. 

In addition to changes in groundwater quality, changes in groundwater level should be 
monitored. The effect of elevated levels should be assessed with respect to changes in the 
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formation of aerosols. In addition, the risk associated with aerosols can be minimized by
providing a fence or tree screen around fie site perimeter and by terminating spraying
operations when wind speeds exceed that of a gentle breeze (15 lm/h).

93-7.3 Rtlrrofl:

The rysten shall be designed to prevmtsurface rrurofffrom entering or leaviugthe project
site.

93-7.4 Faaitg ottilWarnitry Sigrs

Ttre project area shall be enclosed with a suirable fmce to exdude livestock and
discourage trespassing. Avehide access gate of sufficientwidttr to accourmodate mowing
equipment should be provided. All access gates should be provided with locks.

Appropriate signs should be provided along the fence around the project bor.:ndaries to
desiguate the nafi:re of the facility and advise against uespassing.

932 lrigation

9327 Gstqol

The primary objective of wastewater land application for the purpose of irrigation, is to
optimize the use of water and uutients for crop production. The application of 

\

wastewater for irrigation ptnposes shall be evaluated on a case-by-case basis. l

For successful operation, an effluent irrigation system will require:

. suitable soils;

. suitable topography and hydrological conditions;

't adequate site area at reasonable cost;
. suitable site isolation from conflicting land uses;
. suitable clirndg;
. effective site prepa:ation;
. proper crop selection;
. good mrnagemmt;
. adequate waste reatmerrt prior to irrigation;
o adeguate efluent holding capacity for non-irrigation periods.

9322 Moninring

A comprehensive monitoring program shall be required to ensure that proper wastewater
utilization is being adrieved and that environmental degradation is not occurring.
Grormdwater, treated wastewater, vegetation and soils shall be monitored. Generally,
aiuate nitrogen is the parameter monitored in gror:ndwater. To assess ttre overzll impact
of the Entem, dranges in grorurdwater quality can be coropared with the quality of
backgrormd wells.

In addition to changes in gror:ndwater guality, changes in gror:ndwater level should be
monitored. The effect of elerrated levels should be assessed with respect to changes in the ., 

r,. ., 
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hydrogeological condition of the area. Changes in groundwater movement and the 
appearance of seeps and perched water tables. should be noted; system modification, such 
as underdraining or reduced application rates in the area, may be necessary. 

9.3.3 	Overland Flow 

93.3.1 	Applicaby 

Overland flow differs from spray irrigation primarily in that a substantial portion of the 
applied wastewater becomes runoff which must be collected or discharged to a receiving 
water or stored for further treatment. 

Overland flow is best suited for sites having surface soils that are slowly permeable or 
have a restrictive layer such as a clay pan at depths of 0.3 to 0.6 m. The topsoil should 
be of sufficient depth and quality for good cover crop establishment. It is possible to 
design an overland flow system on very permeable soils by constructing an artificial 
barrier to prevent downward water movement through the soil, although the capital costs 
of such construction may be prohibitive for all but the smallest systems. A minimum 
depth to groundwater of one metre is required to maintain aerobic conditions for plant 
growth. Underdrainage may be used to lower the water table. 

Overland flow may be used at sites with gently sloping terrain with grades in the range 
of 1 to 12%. Slopes can be constructed on nearly level terrain and terraced construction 
can be used when the natural slope exceeds about 10%. If reuse of the runoff is not 
possible, then a drainage system must be constructed to transport the treated wastewater 
from the site. 

933.2 	Wastewater Loading 

The maximum seasonal wastewater loading rate shall be determined by the following 
equation: 

Ftw 	= 	P + SR 

where 

Rw 	= 	loading rate (cm/annum) 

soil permeability (cm/annum) 

SR 	= 	seasonal runoff rate (cm/annum) 

Typical permeability rates used in overland flow systems range from 0.15 cm/h to 0.3 
cm/h. Runoff rates typically range from 40% in the summer to 80% in the early spring 
and late fall. Actual runoff should be confirmed by on-site pilot studies. 
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hydrogeological condition of the area. changes in groundwater movement and theaPpeax:mce of seeps and perched water tables. rlio"ra uJ"ot"+ 
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modification, suchas rmderdraining or reduced application rates in tt 
" 
*", ily be necessary.

Overland Flow

epplirchiliry

overland flow differs from spray irrigation primarily in thar a mbstantial portion of theapplied wastewat€r becomes rrmoffwhich must be iollected or discharged to a receivingwater or stored for firrther teatumt

overlaod flow is best suited for sites having surface soils that are slowly peraeable or
-have-a 
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overland flow may be uscd at sites with geutty.slgnins terrain with grades in the rangeof 1 to 72o/o- Slopes can be constructed oi nearly lwel tsrain and terraced consEucrjoncan be used when the natural slope exceeds about lot;-;i;e of rhe runoff is notpossible, tfien a drainage sl,st€n mtrst be consructed to traDsport the reated waltewaterfrom the site.

Wostnrow LoEldint

The maximum seasonal wast€iutater load"qg rate shall be determined by ttre followiugequation:

R* = P+SR

where

R* = loading rate (or,/annun)

P - soil permeability (cm,zannrrm)

SR = seasoual nuroffrate (cm.zaanum)

Tlpicalaerrreability rates used in overrand flow qntems range from 0.15 c,oA to 0.3on/lr. Runoffrates tpically range from 4@/o in &g 5rrrr,r:ner.a?goo/o in the earry springand late fall. Acnral 
':noff 

shourd be confirmea uy o"-si[ fil* ,*ai"r.
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The following equation can be used to calculate land requirements: 

Aw 	= 	0.01 Q/Etw  

where 

Aw 	= 	total land area required (ha) 

total annual wastewater production (m3/annum) 

Rw 	= 	seasonal water removal rate (cm,/annum), as determined from t h e 
equation above. 

	

9.3.3.3 	Crop Selection 

Crops best suited to the overland flow system are grasses with a long growing season, 
high moisture tolerance and extensive root formation. Reed canary grass has a very high 
nutrient uptake capacity and yields a good quality hay. Other suitable grasses include 
ryegrass and tall fescue. 

	

9.3.3.4 	Treatment Effidency 

Removal efficiencies of overland flow systems for pathogens such as viruses and indicator 
organisms are comparable to conventional secondary treatment systems without 
chlorination. Consequently, chlorination of runoff water may be required by regulatory 
agencies prior to discharge into streams. 

Typical treatment efficiencies are given in Table 9.2 

TABLE 9.2 - TYPICAL WASTEWATER CONSTITUENT REDUCTIONS FOR 
OVERLAND FLOW 
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BOD5 25 - 95 

Suspended Solids 33 - 85 

Total N 50 - 82 

Total P 0 - 80 

Calcium 63 - 85 

Zinc 75 - 84 

Reduction from concentrations in untreated wastewater. 
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The following eguation can be used to calculate land requirements:

A,v : 0.01 Q/fu

where

Aw:

a:
R*:

total land area required (ha)

total annual wastewater production (m3/annr.rur)

seasonal water remornl rate (cmr/annum), as determined from t h e
equation above.

9s33

9.334

Glp Sderrion

Crops best suited to the ov.erland flow slnteur are grasses with a long growing season,
high moisture tolerance and extensive root fomation. Reed canary grass has a very high
nutrient uptake capacity and yields a goo{ quality hay. Other suitable grasses iudude
ryegnss aad tall fescue.

T?anmtffiiazcy

Remorral efficiencies of wedand flow qntems forpathogens such as viruses and indicator
organisms are comparable to converrtional secondary treament s56tens without
chlorination Consequently, chloriuation of runoff water may be required by regulatory
agencies prior to discharge into stre:ms.

Tlpical treament efficiencies are given in Table 9.2

.t,.:'

TABI,E 92 - TYPIC.AL WASTEWATER COT{SMIUENT REDUGTTOI{TS FOR
O\IERHI{D FLO$/

Reduction from conceutrations in rmteated wastevftlter.
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L. 

9.3.3.4 	Monitoring 

Monitoring is necessary to maintain loadings within design limits. A routine monitoring 
program should be established for the following parameters: 

a. wastewater application rate (m3/d); 

b. runoff flow rates (m3/d); 

c. wastewater quality, including BOD5  and COD, suspended solids, total dissolved 
solids, total nitrogen, total phosphorus, pH, and sodium adsorption ratio (SAR); 
and 

d. runoff water quality according to the analyses summarized in item (c) above. 

93.4 	Rapid Infiltration (RI) 

9.3.4.1 	Applicability 

Rapid infiltration (RI) involves the application of wastewater (usually after some 
pretreatment) to land by means of basins. The wastewater percolates through the soil, 
undergoes a variety of physical, chemical and biological reactions and eventually reaches 
the groundwater. The loss of water via plants or evaporation is minor compared to the 
loss by percolation. The loading must be intermittent to allow for the restoration of 
aerobic conditions in the soil. Acceptable salinity, boron, nitrogen and phosphorus levels 
in the wastewater will be governed by the potential use of the groundwater downstream 
of the RI site. The permeability of the site is, however, very important to the performance 
of a RI system. Therefore, the sodium adsorption ratio of the effluent should be below 9. 

Optimum site conditions for rapid infiltration (RI) are dependent upon the quantity of 
wastewater to be treated and the degree of treatment required. Generally, there will be 
an inverse relationship between maximum wastewater application rate and the degree of 
treatment. Soil conditions required for a good RI site are a deep uniform sandy loam to 
loamy sand having the following chemical characteristics; 

pH 6.0 - 8.5 

Organic Matter 0.5 - 3.0% 

Electrical Conductivity 2 dS/m 

Sodium Adsorption Ratio 10 

Cation Exchange Capacity 10 meq/100 g 

Free Ca or Mg CO, should be present 

Rapid infiltration installations require permeable granular subsurface materials. A 
minimum of 4 m separation between the water table and the basin bottom before flooding 
is recommended. The water table should be greater than 1 m below the bottom of the 

Page D9- 9

9.3.3.4

93.4

93.4.7

Moniaring

Monitoriug is necessary to maintain l6ding;s within design limits. A routine monitoring
prognn should be established for the following panmeters:

a. application rate (m3/d);

b. nmoffflow rates (mald);

c. wastewater quatity, induding BOD. aud COD, suspended solids, total dissolved
solids, total nitogen, total phosphorus, pH, and sodium adsorption ratio (sAR);' and

d. nmoffwater quality according to the analyses snumarized in iteur (c) above.

Rapidlnfluation (RI)

Apli@hiliLy

Rapid infiluation El) involves ttre application of wastewater (usually after some
PretreaE€nt) to land by mett'* of basirs. Ttre wastenrater percolates through the sod
rndergoes a variety of phpical, chenical and biological reaetions and evennrallyreaches

lle grormdwater. The loss of water via plants or enaporation is minor compared to the
loss by percolation. The loading must be interrrinent to allow for ttre restoration of
aerobic conditions in the soil. Accepnble salinity, borou, nitrogen and phosphorus levels
in the wastewater will be goveroed by tbe potmtial use of the groundwaterdownsream
of tbe RI site. The permeability of tre site is, however, very importantto the perforoance
of a RI system. Therefore, the sodium adsorption ratio of the eflueut should be below 9.

optimum site conditions for rapid infltration (RJ) are dependent upon the quantity of
wastewater to be treated and the degree of treament required. Genaalty, there will be
an inverse relationship betweeu maximun w:$tewirter application rate and the degree of
treabent Soil conditioos required for a good RI site are a deep rmiform sandy loam to
loamy sand having the following chc'nical draracteristics;

pH

Organic Matter

6.0 - 8.5

0.5 - 3.07o

Electrical Conductivity 2 dS/m

Sodirm Adsorption Ratio 10

Cation Exchange C,apacity tO meq/100 g

Free Ca or Mg CO" should be presmt

Rapid infiltation insallatious requke permeable granr:lar subsurface materials. A
yinirun of i m separation betr,veen ttre water table and the basin bottom before flooding
is recommended. The wats table should be greater &an 1 n below the bonom of thetst--'
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basin during operation. Adverse natural groundwater conditions can be modified by the 
installation of underdrains and/or recovery wells. 

Excessive slopes will restrict the usefulness of a RI site. The maximum slope is that which 
maintains downward infiltration with no premature lateral discharge. Generally, the 
maximum slope is 5% unless considerable earth moving is undertaken. Uniform flat 
topography will reduce construction costs. Ponds or lagoons are not recommended for RI 
pretreatment methods unless cold weather storage is provided. In areas where facultative 
lagoons are used for treatment, the lagoons will generally be large enough to provide cold 
weather storage. However, the infiltration area will have to be large enough to treat the 
annual wastewater production during the warm weather period. Wastewater from 
treatment plants with short detention times will retain sufficient heat to allow continuous 
RI treatment and eliminate the need for storage. 

93.42 	Area and Infiltration Rate 

Prior to site selection the planner must determine the approximate land area required for 
an RI system. This can be obtained by using sewage flow data and the annual amount 
of infiltration per unit area. The hydraulic conductivity required to estimate total 
infiltration can be determined from Table 9.3 and the following calculations. It is then 
suggested that a factor of 1.5 be applied to the calculated area requirements. 

TABLE 9.3 - HYDRAULIC CONDUCTIVITIES OF VARIOUS GRANULAR DEPOSITS 
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Clean, well sorted sand and gravel 10'1  

Clean sand, moderately sorted gravel 10.2  

Moderately sorted sand and gravel le 

Poorly sorted sand and gravel le 

Infiltration capacity is estimated by the following procedure: 

a. Estimate site hydraulic conductivity, in cm/s. 

b. Determine annual hydraulic loading and convert cm/s to miarmum (multiply by 
3.15 x 104). 

c. Extrapolate site area (on the y-coordinate of Figure 9.1) using the line most 
closely representing the estimated hydraulic loading rate determined. 

d. Maximum daily infiltration capacity of the site in question can be read off the x-
coordinate (Figure 9.1). 
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basin during operation. Adverse natural grorurdwater conditions can be modified by the
installation of rurderdrains and,/or recovery wells.

E:rcessive slopes will resuictthe usefirlness of a RJ site. The maximum slope is thatwhich
maintains downward infiltration wittr no piemature lateral discharge. Generally, the
6a*irntvrl slope is 5olo unless considerable earttr moving is undertaken. Uniform flat
topography will reduce constmction costs. Ponds or lagoons axe not recommended for RI
pretreahentmethods rmless cold weatherstorage is provided. In areas where facultative
lagoons are usedfortreatment, the lagoons will generally be large urough to provide cold
weather storage. However, the infiltration area will have to be large enough to treat the
annual wa:ttewater production during the wa:ur weatler period. Wastewater from
treamentplants widr short detention times will retain suffcient heat to allow continuous
RI treament and eliminate the need for storage.

Aru. otdhflr'atimRatz

Prior to site selection the planner must derermine the approxinate land area required for
an RI system. Tbis can be obtained by using sewage flow data and the annual rm6unt

. of infiltration per rmit area. The hydraulic conductivity required to estimate total.
infiltration can be deteroined from Table 9.3 and the following calorlations. It is then
suggested that a factor of 1.5 be applied to ttre calculated area requirements.

Infiltration capacity is esti'"ated by ttre following procedure:

a. Estimate site hydraulic conductivity, in cm./s.

b. Deterrrine annual hydmulic loading and convert cn/s to m,/annum (multipty by
3.15 x 10o).

c. Extrapolate site area (on the y-coordinate of Figr:re 9.1) using the line most
dosely representing the es '-'ated hydraulic loading rate determined.

d- tvlarinum daily infiltration capacity of the site in question can be read offthe x-
coordinate (Figure 9.1).

TABI.E 9.3 - I{YDRATJUC CONDUCTryrIIES OF VARIOUS GMNI.'IIR DEPOSITS
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The infiltration rate must be confirmed by field testing. Areal requirements for an RI 
system must include: 

a. infiltration basins and dykes; 

b. maintenance and laboratory buildings(s); 

c. possibly on-site treatment facilities; 

d. on-site roads; 

Page D9 - 11

t{to

rT

t20

||0

Itxt

90

a
o80
&l
G
570o
ll,
c,

tl,

50

to

3)

20

ro

o

FIGIJRE 9.1

DSIERMII{ATION Op I^6r{D AREA REQIIRED
FOR RAPID INMIRJITION SYSIEIIIS

| 2 t . 3 6t8910 ?O 30.ofo6o sot(Xl

FLon 106 LrDAy

I
l

r
I

I
I

I I

I
r

I

/ I I
I I T

I

/ / I

f
/

I

/ /
f

/t i'v7,22
4

The iofiltration rate must be confirmed by fidd testing. Areal requireurens for an RI
systen must indude:

a. infiluatiou basins and dykes;

b. maintmance and laboratory buildingp(s);

c. possibly on-site teatnent facilities;

d. on-site roads;
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e. expansion and emergency use areas; 

f. buffer strips. 

9.3.4.3 	Loading Cycle 

Canadian RI systems would likely require an altered loading cycle with respect to seasons 
because longer resting periods may be required for soil drying and aeration during winter. 
Decreasing the application rate and increasing the length of the application and resting 
period are possible means of overcoming the problems of winter application. 

Suggested loading cycles are shown in Table 9.4. The values given in this table are 
considered guidelines. Actual loading cycles should take into account site-specific 
conditions. 

TABLE 9.4 - SUGGESTED HYDRAULIC LOADING CYCLES FOR RAPID INFILTRATION SYSTEMS 
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NONSIMI ................... 
Maximize infiltration rates 

of nitrification 
Primary Summer 

Winter 
1 - 2 
1 - 2 

5 - 7 
7 - 14 

Secondary Summer 
Winter 

1 - 3 
1 - 3 

4 - 5 
5-12  

Maximize nitrogen 
removal 

Primary Summer 
Winter 

1 - 2 
1 - 2 

10 - 14 
12 - 18 

Secondary Summer 
Winter 

7 - 9 
9-12  

*10 -15 
12 - 18 

9.34.4 	Application Rate 

Once the loading rate and loading cycle have been established, the application rate can 
be calculated. For example, if the hydraulic loading rate is 20 m/annum and the loading 
cycle is one day of application alternated with seven days of drying, the application rate 
is as follows: 

Hydraulic 	(time on + time off) 	conversion 	daily 
loading rate x 	time on 	x 	factor annual 	= 	application 

to daily 	 rate 

The application rate should be used to determine the maximum depth of the applied 
wastewater. For instance, if the measured basin infiltration rate is 15 cm/d, the maximum 
wastewater depth will be the daily application rate minus 15. 
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e. expansion and emergency use areas;

t. buffer strips.

Loading Cyde

Canadian RI slatems would likelyrequire an altered loading cyde with respect to seasons
because longer resting periods may be required for soil drying and aeration during winter.
Decreasing the applicatioa rate and increasing the length of the appliiation and resting
period are possible mer''s of overcomiug the problems of winter application.

Suggested loading cydes are shown in Table 9.4. The mlues givm in *ris table are
considered guidelines. Actual loading cydes should take into accorurt site-specific
condidons.

9.3.4.4 epplimtionRon

Once the loading rate and loading cyde have been established, the application nrte can
be calculated. For example, if the hydraulic loading rate is 20 m,/annr:rn and the loading
cycle is one day of application alternated with seven days of drying, the application rate
is as follows:

Hydraulic
loading rate x

(time on + time offl
time on x

converston
factor annual
to daily

daily
= @i:aiut

r:lte

The application rate shor:ld be used to det€lmine dre maximum depth of the applied
wastewater. Forinstance, ifthemeasr:red basininfiltationrate is 15 co,/d, themaximum
wastevrater depth will be the daily application rate minus 15.

TABLE 9.4 - SUGGESTED HIII}RAUuC LOADING CYCI.ES fOR RAPID INFILTFATION SYSTEMS

Maxlmize lnfilbdion rdos
of nthification

Maximhe niirogen
t€moval

10-t4
12 -'t8

10-15
12-18



Page D9 - 13 

In general, maximum wastewater depth should not exceed 46 cm with a preferable 
maximum depth of 30 cm. If the wastewater depth calculation indicates the 
recommended maximum will be exceeded, either the loading rate should be decreased or 
the loading cycle adjusted until the maximum basin depth is acceptable. 

9.3.4.5 	Monitoring 

A monitoring program should provide applied wastewater quality, the quality of 
groundwater affected by the RI system and, if required, an analysis of the soil affected by 
the RI system. Several groundwater samples should be collected from sites expected to 
be influenced by RI and compared with samples from areas not affected by wastewater 
infiltration. 

9.4 	 CONSTRUCTED WETLANDS 

9.4.1 	General 

Constructed wetlands are inundated land areas with water depths typically less than 2 ft 
(0.6 m) that support the growth of emergent plants such as cattail, bulrush, reeds, and 
sedges. The vegetation provides surface for the attachment of bacterial films, aids in the 
filtration and adsorption of wastewater constituents, transfers oxygen into the water 
column, and controls the growth of algae by restricting the penetration of sunlight. 

Although plant uptake is an important consideration in contaminant, particularly nutrient, 
removal it is only one of many active removal mechanisms in the wetland environment. 
Removal mechanisms have been classified as physical, chemical and biological and are 
operative in the water column, the humus and soil column beneath the growing plants, 
and at the interface between the water and soil columns Because most of the biological 
transformations take place on or near a surface to which bacteria are attached, the 
presence of vegetation and humus is very important. Wetland systems are designed to 
provide maximum production of humus material through profuse plant growth and 
organic matter decomposition. 

9.4.2 	Types 

Wastewater treatment systems using constructed wetlands have been categorized as either 
free water surface (FWS) or subsurface flow (SFS) types. 

a. Free Water Surface Wetlands (FWS) 

A FWS system consists of basins or channels with a natural or constructed subsurface 
barrier to rninimi7e seepage. Emergent vegetation is grown and wastewater is treated as 
it flows through the vegetation and plant litter. FWS wetlands are typically long and 
narrow to minimize short-circuiting. 

b. Subsurface Flow Wetlands (SFS) 

A SFS wetland system consists of channels or basins that contain gravel or sand media 
which will support the growth of emergent vegetation. The bed of impermeable material 
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In general, m:xitnum wastewater depth should not erceed 46 cur with a preferable
lqarftnurn depth of 30 cm. If the wastew:rter depth calculation indicates the
recommended Erlrirrlum will be exceeded either the loading rate should be decreased or
dre loadi^g cyde adjusted until f1s ua-irrrtrn basin depth is accepAble.

Moninring

A monitoring Progam should provide applied wastewater qqality, the qqality of
grriundwater affected bythe RI qatem and if required, an analpis of the soil affected by
tie RI s)'steu. Several 

-Sroundwater 
samples should be collected frou sites expected to

be i'4uenced by RI and compared vtith samples from areas not affected by urastewater
infiltration.
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9.42

CONISTRUCf,ED UlgrIAI{DS

G€neral

Constusted wetlands are ianndated land areas with water deptbs qryically less than 2 ft
(0.6 m) frat nrpport tre growth of emergent plants such as catait, Uutnrs4 reeds, and
sedges. fte vegetation provides sqrface for the atEchment of bacterial srnrs, aids in the
filtation and adso'rption of waster'vater coustinrents, Eansfers oxyg€n into 66e yrater
column" and coutrols the growttr of algae by restictiug ttre penetration of sr:otight

Althoughplantuptake is an important consideration in coueminant, partiorlarlyapcieng
reuoval it is only one of uany active renornl uechanisos in the wetland envkonmem
Removal sgchanicrns have been dassiEed as phpical, chernical and biological and are
operative in the water coh:mn, the humus and soil column beneath the grolviDg plaar,
and at the interface between tbe water and soil columns. Because tuost ;f the bloiogical
tansforoations talrc place on or Dear a surfrce to which bacteria :ue attachea,-te
Presence of vegeation |a-tt*T is very important Wetland systens are designed to
provide maximum production of humus Eaterial through profrrse plant grol;h and
organic Datter decomposition.

Types

WasteuEter treatn€nt s,'stens qsing consructed wetlands have been categorized as either
free water surface (FWS) or strbsurface flow (SFS) tlpes.

a. Free Water Surface Wetlands (FWS)

A Fws s,6tem consists of basius or chaqnels witr a natural or consructed srbsr:rface
ba:rier 1s rninirnize seePage. Energeut vegetation is grown and wastewater js ueated as

it flows tulS the fgeqtion and plant liter. FWS wetlaods are gpically long and
Darow to Einimize short-eircuithg.

b. Subsr:rface Flow Wetlands (SFS)

A SFS wetland s},sten consisB of chaanels or basins that coatain gravel or sand media
$'hie.h will support the growth of energent vegetation. The bed of iipermeable matsiali..\

*.-. r
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is sloped typically between 0 and 2 percent. Wastewater flows horizontally through the 
root zone of the wetland plants about 100 to 150 mm below the gravel surface. Treated 
effluent is collected in an outlet channel or pipe. 

9.4.3 	Site Evaluation 

Site characteristics that must be considered in wetland system design include topography, 
soil characteristics, existing land use, flood hazard, and climate. 

a. Topography 

Level to slightly sloping, uniform topography is preferred for wetland sites because free 
water systems (FWS) are generally designed with level basins or channels, and subsurface 
flow systems (SFS) are normally designed and constructed with slopes of 1 percent or 
slightly more. Although basins may be constructed on steeper sloping or uneven sites, the 
amount of earthWork required will affect the cost of the system. Thus, slope gradients 
should be less than 5 percent. 

b. Soil 

Sites with slowly permeable (<0.5 cm/h) surface soils or subsurface layers are most 
desirable for wetland systems because the objective is to treat the wastewater in the water 
layer above the son profile. Therefore, percolation losses through the soil profile should 
be tninimi9ed. As with overland-flow systems, the surface soil will tend to seal with time 
due to deposition of solids and growth of bacterial slimes. Permeabilities of native soils 
may be purposely reduced by compacting during construction. Sited with rapidly 
permeable soils may be used for small systems by constructing basins with clay or 
artificial liners. The depth of soil to groundwater should be a minimum of 0.3 - 0.6 m to 
allow sufficient distance for treatment of any percolate entering the groundwater. 

c. Flood Hazard 

Wetland sites should be located outside of flood plains, or protection from flooding should 
be provided. 

d. Existing Land Use 

Open space or agricultural lands, particularly those near existing natural wetlands, are 
preferred for wetland sites. Constructed wetlands can enhance existing natural wetlands 
by providing additional wildlife habitat and , in some cases, by providing a more 
consistent water supply. 

e. Climate 

The use of wetland systems in cold climates is possible. Because the principle treatment 
systems are biological, treatment performance is strongly temperature sensitive. Storage 
will be required where treatment objectives cannot be met due to low temperatures. 
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is sloped qpically between O ail,2 percent Wastewater flows horizontally through the
root zone of the wetland plants about 100 to 150 mn below the gravel surface. Treated
efluent is collected in an outlet charurel or pipe.

Site Evaluation

Site characteristics that must be considered in wetland slatem design indude topography,
soil characteristics, exislisg land use, flood hazard, and dimate.

a. Topography

Level to slighdy sloping ruriform topography is preferred for wedand sites because free
w:fer s]'steErs (FWS) are generally designed with level basins or channels, and zubsurface
flow qntems (SFS) are notmally designed and constmcted with slopes of 1 percent or
slighdy rnore. Although basins may be consructed on steeper sloping or r:neven sites, the
2'rnount of earrhwork required will affect the cost of the s)'stem. Ttrus, slope gradients
should be less than 5 percent.

Soil

Sites with sloudy pcoeable (<0.5 cmft) surface soils or substrrface layers are most
desirable forwetland systems because dre objective is to treatdre wastewifer in the water
layer above the soil profile. Therefore, percolation losses tbrough the soil profile should
be minimized. As with overland-flow s)Eterns, the surface soil will teud to seal with time
due to deposition of solids and growth of bacterial slimes. Pemeabilities of native soils
may be purposely reduced by compacting during consrucdon. Sited with rapidly
permeable soils may be used for small s)rstems by constmcting basins with day or
artificial liners. The depth of soil to grorurdwater should !g tr minitnum of 0.3 - 0.6 m to
allow sutrcient distance for treatment of any percolate entering the grorurdwater.

c. Flood Hazard

Wetland sites should be located outside of flood plains, or protection from floodiag should
be provided.

d. Existing i,and Use

Open space or agricultr:ral lands, partinrlarly those near existing natural weflands, are
preferred for wetland sites. Constrrcted wetlards can enhance existing natr:ral wetlands
by providing additional wildlife habitat and , in some cases, by providing a nore
coDsistent water supply.

Climate

]he use of wetland s]'stelas in cold dimates is possible. Because the principle treatuent
Elst€Eos are biological, treatment perforoance is strongly tenperature sensitive. Storage
will be required where treatment objectives carnot be met due to low tempeatures.
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9.4.4 	Preapplication Treatment 

Artificial wetlands may be designed to accept wastewater with minimal (coarse screening 
and comminution) pretreatment. However, the level of pretreatment will influence the 
quality of the final effluent and therefore overall treatment objectives must be considered. 
Since there is no permanent escape mechanism for phosphorus within the wetland. 
Phosphorus reduction by chemical addition is also recommended as a pretreatment step 
to ensure continued satisfactory phosphorus removal within the marsh. 

9.4.5 	Vegetation Selection and Management 

The plants most frequently used in constructed wetlands include cattails, reeds, rushes, 
bulrushes, and sedges. All of these plants are ubiquitous and tolerate freezing conditions. 
The important characteristics of the plants related to design are the optimum depth of 
water for FWS systems and the depth of rhizome and root systems for SFS systems 
Cattails tend to dominate in water depths over 0.15 m. Bulrushes grow well at depths of 
0.05 - 0.25 in. Reeds grow ,  along the shoreline and i water up to 1.5 in deep, but are poor 
competitors in shallow waters. Sedges normally occur along the shoreline and in shallower 
water than bulrushes. Cattail rhizomes and roots extend to a depth of approximately 0.3 
311, whereas reeds extend to more than 0.6 m and bulrushes to more than 0.75 3A. Reeds 
and bulrushes are normally selected for SFS systems because the depth of rhizome 
penetration allows for the use of deeper basins. 

Harvesting of wetland vegetation is generally not required, especially for SFS systems. 
However dry grasses in FWS systems are burned off periodically to maintain free-flow 
conditions and to prevent channelling of the flow. Removal of the plant biomass for the 
purpose of nutrient removal is normally not practical. 

9.4.6 	Design Parameters 

9.4.6.1 	Detention Time 

a. 	Free Water Surface Wetlands (FWS) 

The relationship between BOD removal and detention times for FWS is represented by the 
equation: 

C./C. = 	exp [kT(86.68)t - In F] 

where : 

C. 	= 	effluent SOD, mg/L 
influent BOD, mg/L 

kT 	= 	temperature dependent rate constant, d' 
= 	Ic20  x 1.06824  

ko 	= 	0.0057 d' 
T 	= 	average monthly water temperature, °C 
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Preapplietion Tratmeut

Artificial wetlands maybe designed to acceptw:urtewaterwittr minimal (coarse screerring
and comminution) pretreabent. However, the level of preteatoent will influence the
quality of the final .fluent and trerefore overall treaffient objectives Dust be considered.
Since t}ere is no petuanent escape medraaism for phosphorus vri&in the wetland.
Phosphonts reduction by ch."'ical addition is also recommsrded as a pretreament step
to eD$rre continued satisfactory phosphoTs remonal within the marsh.

Vegetation Selection ad illanageneut

The plants Eost frequ€ntly used in constructed wetlands indude cattails, reeds, nrshes,
bulnrshes, and sedges. All of these planu are ubiquitous and tolerate freooing conditions.
Jhg i"nportant draraaeristics of the plants related to design are the optimum depth of
water for FWS qntens and the depth of rhizome and root s,,stelns for SFS s)rsteurs.
Cattails tend to dominate in water depths over 0.15 m. Bulnrshes grow well at depths of
0.05 - 025 u. Reeds gronr.alongthe shordiue and i waterup to 1.5 m deep, but are poor
competitors in shallow waters. Sedges normalty occr:r aloag the shoreliue aod in shallower
water than bulmshes. Cattail rhizomes and roor erteud to a depth of approximately 0.3
m, wtrereas reeds extend to urore &an 0.6 m and bulnrshes to roore 6an 0.75 u. Reeds
and bulrushes are noroally selected for SFS systens because the depth of rhizome
penetratiou allows for the use of deeper basiDs.

Harvesting of wetlard vegetatiotr is generally not required, especially for SFS qptems.
However dry grasses in FWS qrteus are buaed off periodically to maintain free-flow
conditions and to prevent channeling of the flow. Reuroval of dre plant biomass forthe
purpose of nutrieut removal is aormally not practical.

D€sitn Paraneters

DasaionTtme

a. Free Water Surface Wetlands (FWS)

The rdationsbip between BOD renornl and detention times forFWS is represented bythe
equation:

cJc. = exp -tkr(86.68)t - ln Fl

where :

efruent BOD, rog4.
influent BOD, mgA

temperature dependent rate constanq d I

k2o x t.O6a'tq
0.0057 d't
avenage moathly water teuperaturg oc

c.:
avo

kT=

k=
TE
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86.68 = 

average detention time, d 
LWnd / Q 
basin length, in 
basin width, in 
fraction of cross sectional area not used by plants (re. 0.75) 
depth of basin, in 
average flowrate through system [(Qin + Qout) / 2], m3/d 

fraction of BOD that does not settle out in the first few meters of wetland 
0.52 (primary effluent); 0.75 (pond effluent); 0.8 (secondary effluent) 

constant accounting for surface area and void fraction 

b. 	Subsurface Flow Systems (SFS) 

The relationship between BOD removal and detention times for SFS is represented by the 
equation: 

C./C. = 	exp (-KTt') 

where 

C. 	= 	effluent BOD, mg/L 
C. 	= 	influent BOD, mg/L 

KT 	= 	:temperature dependent rate constant, cl-' 
= 	IC20  x 1.06(T-2°)  

T 	= 	average monthly water temperature, °C 
K20 	= 	0.86 (gravelly sand); 1.35 (coarse sand); 1.84 (medium sand) 

t' 	= 	(LWccd) / Q 
L 	= 	basin length, m 
W 	= 	basin width, m 
a 	= 	porosity of basin medium 

= 	0.35 (gravelly sand); 0.39 (coarse sand); 0.42 (medium sand) 
d 	= 	depth of basin, in 
Q 	= 	average flowrate through system [(Qin + Qout) / 2], m3/d 

9.4.6.2 	Water Depth 

For FWS, the design water depth depends on the optimum depth for the selected 
vegetation. In cold climates, the operating depth is normally increased in the winter to 
allow for ice formation on the surface and to provide the increased detention time 
required at colder temperatures. Systems should be designed with an outlet structure that 
allows for varied operating depths. Water depths should range from 0.1 - 0.5 m. 

The design depth of SFS systems is controlled by the depth of penetration of the plant 
rhizomes and roots because the plants supply oxygen to the water through the 
root/rhizome system. The media depth may range from 0.3 - 0.75 in. 
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! - average detenion time, d

= LWnd/e
L = basin length, m
W : basin width, m
n : fraction of cross sectional area not used by planr (" 0.ZS)
d - depdr of basin, m
a : average flowrate through s)'stem t(Qin + eout) ,/ 21,fr3/d

F = fraction of BOD that does not settle out in fie first few ueters of wetland
: O52 (primary efiuent); 0.75 (pond efluent); O8 (secondary efluent)

86.68 - coDstant accormting for s:rface area and void fraction

b. Subsurface Flow Spterns (SFS)

The relationship benreen B.OD remornl and detention tines for SFS is represented bythe
equation:

CJC, : exP GKrt')

- efluentBOD, mgA,
: influentBOD,mg[L

: .temperufure dependentrate constant, dt
: {.o x t.O6rt'"t
: average monttrly water terDpelanlre, oc

: 0.86 Qravdly sand); 1.35 (coarse sand); 1.84 (medium sand)

t' : (LWsd)/e
L - basin length, m
W : basin width, m
d - porosity of basin medir::n

: 0.35 (gravely sand); 0.39 (coarse sand); 0.42 (medium sand)
d - depth ofbasin, m
a : average flowrate through s]'steur t(Qin + Qout) ,/ 27,m3/d,

W@ Dqtlr

For FW'S, the design water depth depends on the optimuur depth for the selected
vegetation. In cold dimates, the operztiug depth is normally increased in the winter to
allow for ice formation on the surface and to provide the increased detention '-'e
required at colder ternpefifures. Systems should be designed with an outlet strucn:re drat
allows for varied operating depths. water depths should range from 0.1 - 0.5 a.

The design depth of SFS rystems is controlled bythe depth of penerrarion of the plant
rhizomes and roots because the plana supply o4llgen to Se water tlrougtr the
rooVrhizome sJEt€D. the media depth may range from 0.3 - O.7S m.

where

c.
co

KT

T
Kt

9462
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9.4.6.3 	Aspect .Ratio 

The aspect ration for FWS wetlands is important to the performance for removal of BOD, 
TSS, NH3, and total nitrogen. Length to width ratios of 4:1 to 6:1 are needed to achieve 
expected performances and avoid short circuiting of wastewater through the wetland. For 
large systems, an aspect ratio of 2:1 is the minimum recommended. 

For SFS wetlands the bed width is determined by the hydraulic flowrate. The length of the 
bed is determined by the needed detention time for pollutant removal. Therefore SFS 
wetlands may have aspect ratios less than or greater than 1:1 depending on the treatment 
goal. 

	

9.4.6.4 	Loading Rates 

Table 9.5 summarizes the hydraulic, BOD, and SS loading rates for BOD removal in both 
FWS and SFS systems 

TABLE 95 - LOADING RATES FOR CONSTRUCTED WETLANDS 
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Free Water 
Surface 

150 - 500 m3/ha.d 65 kg/Ha.d Not applicable 

Subsurface Not Applicable 
Flow System  

65 kg/Ha.d 0.08 kg/ma.d 

9.4.6.5 
	

Nutrient Removal 

a. Free Water Surface Wetlands (FWS) 

Detention times for nutrient removal need to be longer than the 5 - 10 days required for 
BOD and SS. Foe ammonia or total nitrogen removal, both minimum temperature and 
detention time are important. Detention times for significant nitrogen removal should be 
8 - 14 days or more. Nitrogen removal and nitrification will be reduced when water 
temperatures fall below 10 °C and should not be expected when water temperatures fall 
below 4 °C. 

Plant uptake of phosphorus is rapid, and following plant death, phosphorus may be 
quickly recycled to the water column or deposited in the sediments. The only major sink 
for phosphorus in most wetlands is in the soil. Significant phosphorus removal requires 
long detention times (15 - 20 days) and low phosphorus loading rates (< 0.3 kg/ha.d). 

b. Subsurface Flow Wetlands (SFS) 

Both detention time and oxygen transfer can limit nitrification and subsequent nitrogen 
- removal in SFS wetlands. Because nitrification of 20 mg/L of ammonia will require 100 
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AsFa,natio

The aspect ration for FWS wetlands is important to the performance for remonal of BoD,TSS, rVFL, and toal nirogen. tengrh to t"iao ratio, or'+,i;;;; are needed to achievee:rpected perforuances and avoid short circuiting orw"rt"*rai"r-trr1'ough the wetlan4 Forlarge qntems, an aspecr ratio of 2:1 is the -iol-,-,,.o**JJo- -'r.!!!ss'* r \

For sFS wetJands the bed width is determined by the hydraulic flowrare. The lengrh of t1ebed- is determined by &e needed detention time for polluant resroval. Therefore sFswetlands may have aspect ratios less ttran or greater than l:1 depending on the tearmenrgoal.

Lor.dingRatrs

Table 9'5 suumarizes tre hydraulic, BoQ and ss loading rates for BoD removal in bothFWS and SFS qrstens.

t{l4friatRsnwol

a. Free Water Surface Wettands (FWS)

Deteution nes for nutrient remorral aeed to be longer than the 5 - 10 dap required forBOD and SS. Foe arnm611ia or total nitogan,"moo.l, [6f1 rninirnuru teuperanrre anddetention time are inPorranL Detention G* r*"iguin.*iJoog* reurorzl sho'ld be8 - 14 dar or more' Nitogen removal aod nitrifi-catio;*nat u" reduced when water
itrtrlf.s frll below 10 oc and should not be 

"rp".g"J.'i"n ,r".", r€Dperatures fall

Plant uptake of phosphorus is rapid, a{ fo}owing planr death, phosphorus uay bequickly recyded to the water column or deposited ini:il r"-aito*". The only major sinkfor phospborus in most wetlands is in the soil. significarlrphospuorus renonal reErireslong deteution times (15 - 20 daln) and low pho$horus foaaing rates (< 0.3 kglha ).
b. Subsrsfrce Flow Wetlands (SFS)

Both deteution ti'ne and orygen ransfer can limit ninification and subsequent niuogen"' removal in sFs wetlands. Because nitrification of zoig/Loi"r-o*" will require 100
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mg/L of oxygen, oxygen transfer is critical to nitrification in SFS wetlands. Plant roots can 
generate a portio of this demand for oxygen in the subsurface, however, direct oxygen 
transfer from the atmosphere may be required to achieve effective nitrification. The 
detention time and temperature limits for FWS apply to SFS wetlands. 

	

9.4.7 	Vector Control 

FWS systems provide ideal breeding habitat for mosquitoes. Plans for biological control 
of mosquitoes through the use of mosquito fish and sparrows plus application of chemical 
control agents as necessary must be incorporated in the design. Thinning of vegetation 
may also be necessary to eliminate pockets of water that are inaccessible to fish. 

Mosquito breeding should not be a problem in SFS systems, provided the system is 
designed to prevent mosquito access to the subsurface water zone. The surface is normally 
covered with pea gravel or coarse sand to achieve this purpose. 

	

9.4.8 	Vegetation Harvesting 

Harvesting of the emergent vegetation is only required to maintain hydraulic capacity, 
promote active growth, and avoid mosquito growth. Harvesting for nutrient removal is not 
practical and is not recommended. 

	

9.4.9 	Monitoring 

Monitoring is necessary to maintain loadings within design limits. A routine monitoring 
program should be established for the following parameters: 

a.. 	wastewater application rates (m3/d); 

b. discharge flow rates (m3/d); 

c. wastewater quality, including BOD5  and COD, suspended solids, total dissolved 
solids, total nitrogen, total phosphorous, pH and sodium adsorption ratio; and 

d. discharge water quality according to the analyses summarized in item (c). 

95 	FLOATING AQUATIC PLANT TREATMENT SYSTEMS 

95.1 	General 

Aquatic treatment systems consist of one or more shallow ponds in which one or more 
species of water tolerant vascular plants such as water hyacinths or duckweed are grown. 
The shallower depths and the presence of aquatic macrophytes in the place of algae are 
the major differences between aquatic treatment systems and stabilization ponds. The 
presence of plants is of great practical significance because the effluent from aquatic 
systems is of higher quality than the effluent from stabilization pond systems for 
equivalent or shorter detention times. This is true, particularly when the systems are 
situated after conventional pond systems which provide greater than primary treatment 
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mgA, of oxygeo, oxggm uansfer is critical to nitrification in SFS wetlands. Plant root can
generate a portio of this demand for orygen in the subsurface, however, direct orygen
tansfer from the atmosphere may be required to achieve effeetive nitrification. The
detention time and temperature limits for FIVS apply to SFS wetlands.

9.4.7 Vector C-ontrol

F1VS qntems provide ideal breeding habitat for mosquitoes. Plans for biological coorol
of mosquito'es through the use of mosquito fish and sparrows plus application of chemical
control agents as necessary must be incorporated iu the desigu. Thinning of vegetation
may also be necessary 1s glimirrate pockeB of water that are inaccessible to fish.

Mosquito breeding should not be a problem in SFS s,'stems, provided tre systeu is
designed to prevent mosErito access to the subsurface water zone. The sr:rface is normally
covered with pea gravel or coarse sand to achieve dris purpose.

g4-8 Vegetatiou Harveting

Harvesting of dre emergent v€getation is only required to mainain hyd:aulic capacity,
promoteactive grovrth, andavoidmosquito growttr. HarvestingfornuEientremoval isnot
practical and is not recommended.

9.4.9 Monitoring

Monitoriug is necessary to maintain load'ngs wi$in design limits. A routine monitoring
.program should be esablished for the following pariameters:

a.. wastewater application rates (m3ld);

b. discharge flow rates (m3ld);

c. wastewater quality, induding BOD, and COD, suspended solids, total dissolved
solids, toal nitrogen, total phosphorous, pH and sodium adsorption ratio; and

d. discharge water quality accordhg to 6e aoalyses summarized in item (c).

95 FLOATING AQUATIC PIn$lT TREATITGNT Sy:SIEtt/F

95.1 Cfl€lal

Aquatic treauent qrsteus consist of one or rnore shallow ponds in which one or Eore
species of water tolerant vascular plants such as water hyacintrs or duclapeed are tprim.
The shallower deptls and the presence of aquatic uacrophytes in the place of algae are' the pajor differences between aguatic treatment rysteni and sabitization pondi. The
Presence of planB is of great practical sigaificance because tre ofrluent Aom aquatic
systems is of higher quality than the efluent from stabilization pond qntens for

. eqrivalent or shorter detention times. This is tnre, partiodarly when the syst€ms are
situated after converrtional pond qEtems il'hi& provide gteater than primarytrearoent.
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In aquatic systems, wastewater is treated principally by bacterial metabolism and physical 
sedimentation, as is the case in conventional trickling filter systems The aquatic plants 
themselves bring about very little actual treatment of the wastewater. Their function is 
to provide components of the aquatic environment that improve the wastewater treatment 
capability and/or reliability of that environment. 

9.5.2 
	

Plant Selection 

The principal floating aquatic plants used in aquatic treatment systems are water hyacinth, 
duckweed and pennywort. These plants are described in greater detail in the following 
discussion. 

95.3 	Water Hyacinths 

Water hyacinth is a perennial, fresh water aquatic vascular plant with rounded, upright, 
shiny green leaves and spikes of lavender flowers. The petioles of the plant are spongy 
with many air spaces and contribute to the buoyancy of the hyacinth plant. When grown 
in waste water, individual plants range from 0.5 to 1.2 m from the top of the flower to 
the root tips. The plants spread laterally until the water surface is covered, and then the 
vertical growth increases. The growth of water hyacinth is influenced by efficiency of the 
plant to use solar energy, nutrient composition of the water, cultural methods, and 
environmental factors. 

Under normal conditions, loosely packed water hyacinths can cover the water surface at 
relatively low plant densities, about 10 kg/m2  wet weight. Plant densities as high as 80 
kg/m2  wet weight can be reached. As in other biological processes, the growth rate of 
water hyacinths is dependent on temperature: Both air and water temperatures are 
important in assessing plant vitality. 

Duckweed 

Duckweed are small, green freshwater plants with fronds from one to a few millimetres 
in width with a short root, usually less than 12 mm in length. Duckweed are the smallest 
and the simplest of the flowering plants and have one of the fastest reproduction rates. 
Duckweed grown in wastewater effluent (at 27°C) doubles in frond numbers, and 
therefore in area covered, every four days. The plant is essentially all metabolically active 
cells with very little structural fibre. 

Small floating plants, particularly duckweed, are sensitive to wind and may be blown in 
drifts to the leeward side of the pond unless baffles are used. Redistribution of the plants 
requires manual labour. If drifts are not redistributed, decreased treatment efficiency may 
result due to incomplete coverage of the pond surface. Odours have also developed where 
accumulated plants are allowed to remain and undergo anaerobic decomposition. 

9S.3.3 	Pennywort 

Pennywort is generally a rooted plant. However, under high-nutrient conditions, it may 
form hydroponic rafts that extend across water bodies. Pennywort tends to intertwine and 
grows horizontally; at high densities, the plants tend to grow vertically. Unlike water 
hyacinth, the photosynthetic leaf area of pennywort is small, and, at dense plant stands, 
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ln aquatic q|sterxi, wastewater is treated principally by bacterial Eetabolism and phpical
sedimentation, as is the case in conventionA tictrtini filter qntems. The aquatic it311r,thernselves bring about very little acnral reaErent oithe wastewater. Their function is
to provide coEPon€uts of the aquatic environment that improve the wastewater teatnent
capability anVor.reliability of that envtonmenr.

Plat Selection

lhe principal floating aquaticplanr used in aquaticrearrnef,rt sJstems are waterhyacinth,
duclapeed and pennprrort Ttrese plants are described in greater deait in the fo1owing
discr:ssion.

IAIater l{tacids

Y?a* hyacrlth is a perennial, fresh water aquatic rnscular plant wittr roqnded, uprighr,
shiny green leaves and spikes of lavender {owers. the pedotes of ttre plant are *"i,,with many aa spaces and conuibute to the buoyancy of the hyacinth pl;r when il;in waste water, individual plants raoge from 0.5 to 12 m frLm the iop of ttre floier to
the lo1tips. -Qe plants TI*d laterzlly until the w:rter surface is covered, aad then the
vertical grourtfi increases. The growth of water hlracinth is influenced Uy *hcimcy of theplant to use solar asgy, nutrient coaposition of the water, cdil;al -edrodr, -derrviroumeutal faqtors.

Llnder noraal couditions, loosely packed water hyacinths c:m cover tbe water nrrface at
5l$yelf low plant densities, 

_about 10 kq,lmz wei weigbr Plant densities as high as g0
kg/ma wet vteidtt can be reached. As d other biologlcal fto.oro, ttre grourti rate of

hyacinths is dependmt on temperature. Botlt air and warer tegperatures are
imporant in assessing plant virality.

Drdrweed

Duchrreed are small, green freshwater plana with fronds from one to a few nillims6esh width with a short roog usually less than 12 mm in leng*r. Ducla,rreed are the smallesr
and the simplest of the flowering plarts and have orr" oith" fastest reproducrion rates.
Duckrrveed grov/n in wastewater efluent (at Z7"C) doubles h frond numbers, and
therefore in area covered every,four dap. The plant is essentially all merabolically active
cells with very little stuctural fibre.

Saall floatiug plaots, Particularly duckrreed are seusitive to wind and may be blown indrifo to the leeward side of the pond unless bafles are used. Redisuibution of tie pla;1rs
requiresmauuallaborr. If drifu arenotr€disributed decreasedteamentefficieucyuay
result due to incomplete c-overag- e of the pond surface. odours have also developed ufrere
accumulated plana are allowed to remain and undergo anaerobic decomposition.

Pauywort

l*Yt9*is generallyarootedplant However, rmderhigh-nutrient conditions, ituay
form hydroponic rafo that exteod across water bodies. leniyworttends to intertrvine and
gtow-s horizoually; 

"t Sg! dens-ities, the plants tend to grow vertically. Unlike water
hyacintn, the photoqmthetic leaf area of penrryrwort is smil, and, at dense plant stands,
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yields are significantly reduced as a result of self shading. Pennywort exhibits mean 
growth rates greater than 0.010 kg/m2/day in warm climates. Although rates of nitrogen 
and phosphorous uptake by water hyacinth drop sharply during the winter, nutrient 
uptake by pennywort is approximately the same during both warm and cool seasons. 
Pennywort is a cool season plant that can be integrated into water hyacinth/water lettuce 
biomass production systems 

95.4 	Types of Systems 

The principal types of floating aquatic plant treatment systems used for wastewater 
treatment are those employing water hyacinth and duckweed. 

9.5.4.1 	Water Hyachult Systems 

Water hyacinth systems represent the majority of aquatic plant systems that have been 
constructed. Three types of hyacinth systems can be described based on the level of 
dissolved oxygen and the method of aerating the pond: (1) aerobic nonaerated, (2) 
aerobic aerated, and (3) facultative anaerobic. 

A nonaerated aerobic hyacinth system will produce secondary treatment or nutrient 
(nitrogen) removal depending on the organic-loading rate. This type of system is the most 
common of the hyacinth systems now in use. The advantages of this type of system 
include excellent performance with few mosquitoes or odours. 

For plant locations in which no mosquitoes or odours can be tolerated, an aerated aerobic 
hyacinth system is required. The added advantages of such a system are that with 
aeration, higher organic-loading rates are possible, and reduced land area is required. 

The third configuration for a hyacinth system is known as a facultative anaerobic 
hyacinth system. These systems are operated at very high organic-loading rates. Odours 
and increased mosquito populations are the principal disadvantages of this type of system. 
Facultative anaerobic hyacinth systems are seldom used because of these problems. 

9.5.4.2 	Duckweed Systems 

Duckweed and pennywort have been used primarily to improve the effluent quality from 
facultative lagoons or stabilization ponds by reducing the algae concentration. 
Conventional lagoon design may be followed for this application, except for the need to 
control the effects of wind. Without controls, duckweed will be blown to the downwind 
side of the pond, resulting in exposure of large surface areas and defeating the purpose 
of the duckweed cover. As noted previously, accumulations of decomposing plants can 
also result in the production of odours. Floating baffles can be used to construct cells of 
limited size to minimize the amount of open surface area exposed to wind action. 

9.5.5 	Climatic Constraints 

The water hyacinth systems that are currently used to treat wastewater are located in the 
warm temperature climates. The optimum water temperature for water hyacinth growth 
is 21-30 °C. Air temperatures of -3 °C for 12 hours will destroy the leaves and exposure 
at -5 °C for 48 hours will kill the plants. If a water hyacinth system were to be used in 
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yields are significantly reduced as a result of self shading. Penrrynrort exhibits mean
growtlrrates greaterthan 0.010 kg/mz/daymwarm dimates. Althoughrates of niEogen
and phosphorous uptake by water hyacinth drop sharply duriug the winter, nutrient
uptake by per:nyuort.is approximately the sa'"e during both warm and cool se:rons.
Perurynort is a cool season plant that can be integrated into water hyacintlr,/water letflrce
biomass production s]tstems.

T!"€s of S5rtens

The principal types of floating aquatic plant treatment s5ptems used for wasteurater
treabent are those employing water hyacinth and ducl$reed.

Wats lryacftlddt S}sEru

Water hyacinth qntems tepresent the majority of aquatic plant qntens that have been
constrrcted. Three tlpes pf hyacinth s)rstems can be dessibed based on the level of
dissolved orygen and the method of aerating ttre pond: (1) aerobic nonaerated, (2)
aerobic aerated, and (3) facultative anaerobic.

A nonaerated aerobic hyacinth slateu will produce secondary trea&ent or nutrient
(nitrogm) remornl depending on dre organic-loading ante. This t5rye of ryrsten is the most
coirrrnon of fie hyacin$ s,'stems now in use. The adrnntages of trris qpe of spten
include excellent performance with few mosquitoes or odours.

For plant locations in which no mosguitoes or odotus can be tolerated, an aerated aerobic
hyacinth s)'stem is required. The added advantages of such a sFtem are that with
aeration, higher organic-loading rates are possible, and reduced land area is reguired.

The third configr:ration for a hyacinth ti"tu- is known as a facultative anaerobic
hyacinth sJ|stem. these s)'stens are oPerated at very high organicJoading &ltes. Odours
and insreased mosquito populations are the principal disa&nntages oftiis tlpe of qntem.
Facultative anaerobic hyacinth systems are seldom used because of these probleus.

Duclrilret S)nsterns

Duckweed and peurywort have been used primarily to improve the efluent quality from
facultative lagoons or stabilization ponds by reducing the algae concenration.
Converrtional lagoon design may be followed for this application, except for the need to
conrol ttre effects of wind. Without controls, duckrreed will be blown to 6e downwind
side of the pond, resulting in exposure of large sr:rface areas and defeating the purpose
of the duckweed cover. As noted previously, accumulations of decomposing plants can
also result in the production of odours. Floating b'ftles can be used to coDstruct cells of
limited size to minimize the amount of open surface area €xposed to wind action.

Clirnatic CoDstraints

The water hyaciuth systems that are cu:rently used to treat wastewater are located in the
warur tenperature dimates. The optimr:ur water tenperature for water hyacinth growth
is 21-30 "C. Air terperatures of -3 "C for 12 hours will destroy tre leaves and exposr:re
at -5 "C for 48 hor:rs will kill the plants. If a water hyacinth qnt€m were to be used in
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a colder climate, it would be necessary to house the system ion a greenhouse and 
maintain the temperature in the optimum range. Duckweed is more cold tolerant than 
water hyacinths and can be grown practically at temperatures as low as 7 °C. 

	

9.5.6 	Preapplication Treatment 

The minimum level of preapplication treatment should be primary treatment, short 
detention time aerated ponds or the equivalent Treatment beyond primary depends on 
the effluent requirements. Use of oxidation ponds or lagoons in which high 
concentrations of algae are generated should be avoided prior to aquatic treatment 
because algae removal is inconsistent. When there are effluent limitations on phosphorus, 
it should be removed in the preapplication treatment step because phosphorus removal 
in aquatic treatment systems is minimal. 

	

95.7 	Design Parameters 

The principal design parameters for aquatic treatment systems include hydraulic detention 
time, water depth, pond geometry, organic-loading rate, and hydraulic loading rate. 
Typical design guidelines for water hyacinth-and chickweed systems are summarized in 
Table 9.6 for different levels of preapplication treatment. 

TABLE 9.6 - FLOATING AQUATIC PLANT SYSTEM DESIGN CRITERIA 
is 	 ::V.::::::::::::;:::,:g.::::: ... 
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• 	......... 	:.: . 	iiiii*:  

:::ii::::::::  

Influent Wastewater Primary Effluent Primary Effluent Secondary Effluent Facultative 
Pond Effluent 

Influent BOD5  (mg/L') 130 - 180 130 -180 30 40 

BOD5  Loading (kg/Ha.d) 45 - 90 170 - 340 10 - 45 22 - 28 

Water Depth (m) 0.5 - 1.0 1.0 - 1.3 0.7 - 1.0 1.3 - 2.0 

Detention Time (d) 10 - 36 4 - 8 6-18  20 - 25 

Hydraulic Loading Rate (m3/Ha.d) 190.570 95 - 285 375 -1500 570 - 860 

Water Temperature (°c) > 10 >10 >10 >7 

Harvest Schedule Seasonally Bi - monthly Bi - monthly Monthly 
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a colder rlimtrfs, it would be necessary to house the qatem ion a greenhouse and
maiDtain the t€mPerature in the optioum nrnge. Duchreed is more cold tolerant than
water hyacinttrs and can be grown practically at tempeffiures as low as 7 "c.

Prearyplication Treatmeut

ffus rninimrrql level 9f pt".ppti."tion t€atment should be primary reahegt, short
detentiou ^'r e aerated ponds or the equinaloc Treadent beyond pti-"ry depends onthe efBuent requirements. use of oridation pouds or i"goo* in 

-which 
high

cooceuEations of algae are generiated should be 
-avoided 

prioi to aquatic treatu;t
because algae reuroval is inconsistent. When there are efluent limitations on phosphorus,
it should be removed in tbe preapplication treadent step because phosphorus removal
in aquatic teatuent systens is -ri"i"nal.

DesignPaoeters

lhe rincilal lesrgn panneters for aguatic treatuent sl,stems include hydrautic detention
!-:, lryq depth, pond 

-geouetry, 
organic-loading rate, and hydraulic loarring rare.

Tpical design guidelines for water hyacintr.and duckvve;d qntems are nrmoarized in
Table 9.6 for different levels of preapplication reatnenr.

i-'"to
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lnfluent Wastewater Pdmary Efflueil Plirury Efluenl Secondary Efiluenl Facultatlve

Pond Eflluent

lrfluerd BOD, (mg/t) 130 - 1gt 130 - 180 30 4
BOD, Loadlng (kS/Flad) zl5 - 90 170 - 340 10-45 2.-8
Wder Depth (m) 0.5 - 1.0 1.0 - 1.3 0.7 - 1.0 1.3 - z0
DetedlonTime (d) 10-36 4-8 6-18 n -25
llydraulic Loadlng Rate (m3/Ha.4 190.5ro 95 - 285 375 - 1500 5/O- 89)
WaterTemperdrre fe >10 >10 >10 >7
Haryest Schedule Seaonally Bl . monthty Bi - monthly [fordhV
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9.5.8 	Pond Configuration 

Water Hyacinth Systems 

Typical pond configurations used for water hyacinth systems involve rectangular basins 
in series similar to stabilization ponds. Recycle and step feed are employed to reducexthe 

• concentration of the organic constituent at the plant root zone, improve the transport of 
wastewater to the root zone, and reduce the formation of odours. 

Duckweed Systems 

Duckweed systems should be designed as conventional stabilization ponds except for the 
need to control the effects of wind. Floating baffles are used to minimize the amount of 
surface area exposed to direct wind action. Without this control, duckweed will be blown 
by the wind and treatment efficiencies cannot be achieved. 

	

9.5.9 	Plant Harvesting and Processing 

The need for plant harvesting depends on water quality objectives, the growth rates of the 
plants, and the effects of predators such as weevils. Harvesting of aquatic plants is needed 
to maintain a crop with high metabolic uptake of nutrients. Frequent harvesting of 
hyacinths is practiced to achieve nutrient removal. Significant phosphorus removal is 
achieved only with frequent harvesting. In areas where weevils pose a threat to healthy 
hyacinth populations, selective harvesting is often used to keep the plants from being 
infected. Duckweed harvesting for nutrient removal may be required as often as once per 
week during warm periods. 

Harvested water hyacinth plants are typically dried and landffiled or spread on land and 
tilled into the soil. Water hyacinth can also be composted readily. However, if the plants 
are not first partially dried or squeezed, the high moisture content tends to reduce the 
effectiveness of the compost process and results in the production of a liquid stream that 
must be disposed of. Ground duckweed can be used as animal feed without air drying. 

	

93.10 	Detailed Design Guidelines 

The following sources contain detailed design information for natural wastewater 
treatment systems: 

Water Pollution Control Federation: Natural Systems for Wastewater Treatment, Manual 
of Practice FD-16, Alexandria, VA, 1990. 

U.S. Environmental Protection Agency: Design Manual for Constructed Wetlands and 
Aquatic Plant Systems for Munidpal Wastewater Treatment, EPA 625/ 1-88-022, Cincinnati, 
OH, 1988. 
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Pond C,onfiguntion

Watt ltyarfufrt Snstetns

Tlgical pond configurations used for water hyacinth s,'stetns involve rectangular basins
in series similar to sabilization ponds. Recyde and step feed are employed to reducqthe

' concentation of the organic consdnrent at tre plant root zone, improve the uansport of
wastewater to the root zone, and reduce the formation of odours.

Duclsd$nsterns

Duclq reed systeo$ should be designed as conventiond stabilization ponds except for the
need to control tre effects of wind. Floating baffles are used to oinimize tre ernount of
surface area exposed to directwind action. Withoutthis control, duclq 'eed will be blown
by the wind and treatuent efficiencies camot be achieved.

Plant l{arrcting ad Processing

fhe need forplant harrresting depends on water quality objectives, the grourtJr rates of the
plalts, and the effects ofpredators such as weevils. Haresting of aguatic planr is needed
to maintain a crop with high metabolic uptake of nutrierrts. Frequent harvesting of
hyacinths is practiced to achieve nutrient reroonal. Significant phosphonrs rernornl is
achieved only with frequent harvestiag. In areas where weevils pose a Sreat to healthy
hyacinth populations, selective harvesting is often used to keep the plants from being
infected. Duckrreed harvesting for nutimt reuoval may be required as often as once per
week dr:ring warm periods.

Hargested water hyacinth plants are typically dried and landfilled or spread on land and
tilled into tie soil. Waterhyacinth can also be composted readily. However, if the plants
are not fint partially dried or sgueezed, fie high moisture content tends to reduce the
effectiveuess of the conpost process and results in the production of a liquid strean ttrat
must be disposed of. Gror:nd duclareed can be used as anftn3l feed widrout air drying.

Detailed DesigD Guidelines

Ttre following sources contain detailed design information for natural wastewater
treatment s]tsteEs:

Water Pollution Control Federation: JVaarral Systma for Wastaryater Trutrtrun4 Maaual
of Practice FD-16, Alexandria, VA 1990.

U.S. Environmenal Frotection Agencf Desrgn Manual for Consrttctrl, Wetlands and.

AquaticPlantSystr,msfor MndcipalWostevratqTrerrtrnrrt,EPA625/ 1-g&O22, Cincirurati,
oH,1988.
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Chapter 10 SLUDGE HANDLING AND DISPOSAL - 

10.3. 	GENERAL 

Sludge handling and disposal must be considered as an integral part of any complete 
sewage treatment system. The following is a summary of the sludge handling and 
disposal options and the various process and treatment requirements best suited to the 
option selected. Re-use and recovery alternatives of sludge by-products are also included 
as disposal options. 

Plans and specifications for sludge handling disposal must be incorporated in the design 
of all sewage treatment facilities. 

10.2 	PROCESS SELECTION 

The selection of sludge handling unit processes should be based upon at least the 
following considerations: . 

a. Local land use; 

b. system energy requirements; 

c. Cost effectiveness of sludge thickening and dewatering; 

d. Equipment complexity and staffing requirements; 

e. Adverse effects of heavy metals and other sludge components upon the unit 
processes; 

f. Sludge digestion or stabilization requirements; 

g. Side stream or return flow treatment requirements (e.g., digester or sludge 
storage facilities supernatant, dewatering unit filtrate, wet oxidation return flows); 

h. Sludge storage requirements; 

i. Methods of ultimate disposal; and 

j. Back-up techniques of sludge handling and disposal. 

10.3 	SLUDGE CONDITIONING 

103.1 	Chemical Conditioning 

10.3.1.1 	Chemical Requirements 

Chemical conditioning methods involve the use of organic or inorganic flocculants to 
promote the formation of a porous, free draining cake structure. The ranges of some 
chemical conditioning requirements are outlined in Table 10.1. 

Chapter 10 SLI'DGE }IANDIJNG AI{D DISPOSAT

10.1 GENERAL

Sludge handling and disposal must be consjdered as an integral part of any complete
selvage trearnent syrtem. The following is a summary of the itudge handling'and
disposal options and the various process and treahent iequirements best suited i-o the
option selected. Re-use andrecoveryalternatives ofsludge by-products are also included
as disposal options.

Plans and speeifications 
for.-sfldse handling disposal must be incorporated'in the design

of all sewage treament facilities.
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The selection of sludge handling unit processes should be based upon at least t5efollowing considerations: 
"

a. Local land use;

b. system energy reqrrirernenr;

c. Cost effectiveness of sludge thickeuing and dewatering;

d. Equipment complexity and staffug requiremmts;

e' Adverse effecB of hear4y metals and other sludge components upon the unit
processes;

f. Sludge digestion or srabilization requkemme;

g. side sream or retuflr flow ueaurent requirements (e.g., digester or sludge
storage facilities supernatanr, dewatering unit filtrate, *"i oxiaation return flow;);

h. Sludge stonge requirenenu;

i. Methods of ultimate disposal; and

j. Back-up techniques of sludge handling and disposal.

10.3

10.3.1
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SLI'DGE CONDMONING

Chcnicel Couditioning

Ckrnldrr,l Fcqrdranalrs

-cheniSl5on-ditioaing 
methods involve the use of organic or inorganic floccqlants toproDote the formation of a porous, free draining caki su:ucttrre. fo" orrg", oi*u

chemical conditioningrequirenents are outlined-io ruutu 10.1. 
-
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TABLE 10.1 - SOME CHEMICAL CONDITIONING REQUIREMENTS 

gellif.ii.ip age • 	. :. 	el:*.: ::::: 

0:::::::::::::::::::::::::::::::::::::::::::::::  

410.61§1::::0::0:::::::::::::: Waigi:::::: 

RP 10 - 30 0-50  1.5 - 2.5 

R(P +.TF) 30 - 60 0 - 150 2 - 5 

11(12  + AS) 40 , 80 0 - 150 3 - 7.5 

AS 60 - 100 50 - 1500 4 -12.5 

DP 20 - 30 30 - 80 1.5 - 4 

D(P + TF) 40 - 80 50 - 150 3 - 7.5 

D(P + AS) 60 - 100 50 - 150 3-10  

KEY : R e  RAW; P = PRIMARY; TF = TRICKLING FILTER AS = ACTIVATED SLUDGE; D DIGESTED 

10.3.1.2 	Laboratory Testing 

The selection of the most suitable chemical (s) and the actual dosage requirements for 
sludge conditioning shall be determined by full-scale testing. 

Laboratory testing should, however, only be used to narrow down the selection process 
and to arrive at approximate dosage requirements. Generally, laboratory testing will yield 
dosage requirements within 15 percent of full-scale needs. 

10.3.1.3 	Conditioning Chemicals 

10.3.1.3.1 	General 

With most thickening operations and with belt filter press dewatering operations the most 
commonly used chemicals are polymers. For dewatering by vacuum filtration, ferric salts, 
often in conjunction with lime, are most commonly used, although with centrifuge 
dewatering, chemical conditioning using polymers is most prevalent, with metal salts 
being avoided mainly due to corrosion problems. The ultimate disposal methods may also 
have an effect on the choice of conditioning chemicals. For instance, lime and ferric 
compounds should be avoided with incineration options. 

10.3.1.3.2 	Iron or Aluminum Salts 

Most raw sludges can be filtered with ferric salts alone, although digested sludge will 
require an addition of lime with the ferric salt. The lime:ferric chloride ratio is typically 
3:1 to 4:1 for best results. If metallic salts are used without lime, the resulting low pH 
sludge will be highly corrosive to carbon steel and shall require materials such as plastic, 
stainless steel, or rubber for proper handling. 
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10.3.1.3.1

70.3.7.3.2

TAALE 10.1 . SOME CHEMICAL CONDTTIONING FEOUIREMENTS

RP 10-30 0-g) 1.5. z5

R{P +.TR 30-60 0-150 2-5
R(P + AS1 40r80 0-150 3-7.5

AS 60 - 100 50 -'t500 4 -12,5

DP 20-30 30-80 t.s-4
D(P+TR /{(,-80 50 - tg) 3-75
D(P + AS) 60 - 100 50 - l$t 3-10

KFf : R-FAW:P-PRllrAFtr'TFaIFCKlJl,t€FILTER ASe ASIwATEDSLUDCE;D-o|GESTED

Iaboraaryfcs/ing

The selection of the most suitable chemical(s) and the acnral dosage requir€ments for
sludge conditioning shall be determined by full-scale testing.

Laboratory testing should, however, only be used to narrow down the selection process
and to a:rive at approximate dosage reguirements. Generally, laboratory testing wilt yield
dosage requiremenB urithin 15 percent of full-scale needs.

Conditioning Chaaicals

General

With most thickening operations and with bdt filterpress dewatering operations tJre most
comnonly used chernicals are pollurers. For dewatering by vacuum filration, ferric salts,
often in conjunction with lime, are most commonly used, although with centrifuge
dewatering, chemical conditiouing rsing polymers is most prernlenq with metal salts
being avoided mainly due to corrosion problems. The ultimate disposal methods may also
have an effect on the choice of conditioning chernicals. For instance, lime and ferric
compounds should be avoided with incineration options.

Iron or Alummum Salts

Most raw sludges can be filtered with ferric salB alone, although digested sludge will
require an addition of lime with the ferric salt The lime:ferric chloride ratio is tlpically
3:1 to 4:1 for best results. If metallic salts are used without lime, the resulting low pH
sludge will be higNy corrosive to carbon steel and shall require materials such as plastic,
stainless steel, or rubber for proper handling.
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10.3.1.3.3 	Lime 

Hydrated limes, both the high calcium and dolomitic types, can be used for sludge 
conditioning in conjunction with metal salts or alone. 

10.3.1.3.4 	Polymers 

Polymers used for sludge conditioning are long-chain water-soluble organic molecules of 
high molecular weight. They are used in wastewater suspensions to cause flocculation 
through adsorption. Equipment for polymer addition must be able to withstand potential 
corrosion. 

10.3.1.3.5 	Chemical Feed System 

The chemical feed system shall be paced at the rate of sludge flow to the dewatering unit. 
The chemical feed system should be either close to the dewatering unit or controllable 
from a point near the dewatering unit. Sufficient mixing shall be provided so as to 
disperse the conditioner throughout the sludge. The chemical feed rates should allow for 
at least a 10:1 range of chemical flow to the dewatering unit. 

10_3.2 	Heat Conditioning 

103.2.1 	General 

Heat conditioning of sludge consists of subjecting the sludge to high levels of heat and 
pressure. Heat conditioning can be accomplished by either a non-oxidative or oxidative 
system. Heat conditioning high temperatures cause hydrolysis of the encapsulated water-
solids matrix and lysing of the biological cells. The hydrolysis of the water matrix 
destroys the gelatinous components of the organic solids and thereby improves the water-
solids separation characteristics. 

10.3.2.2 	Operating Temperatures and Pressures 

Typical operating temperatures range from 150 to 260°C. Operating pressures range from 
1100 to 2800 kPa. Typical sludge detention times vary between 15 and 60 minutes. 

10.3.2.3 	Ina-ease in Aeration Tank Organic Loading 

Although the heat conditioning system has been proven to be an effective sludge 
conditioning technique for subsequent dewatering operations, the process results in a 
significant organic loading to the aeration tanks of the sewage treatment plant if 
supernatant is returned to the aeration system. This is due to the solubilization of organic 
matter during the sludge hydrolysis. This liquor can represent 25 to 50 percent of the 
total loading on the aeration tanks and allowances must be made in the treatment plant 
design to accommodate this loading increase. 
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Lime

Hydrated limes, both the high calcium and dolomiric types, can be used for sludgeconditioning in conjr:nction with metal salts or alone.

Po$nnas

Pollmers used for sludge conditioning are long-chain water-soluble organic molecules ofhigh molecular weight They are utia in wastewater suspensions to cause flocculationthrough adsorption. Equipment for pollmer addition musfbe able to withstand po,"rr.i4
corrosion.

Chqnical Fed Systmt

3u **i:al feed qrstem shall be paced at dre rate of sludge flow to the dewatering unitThe ch""rical feed Tt"T.should le eitber close to the dlwatering unit or con6ollable
t-o- " 

point near the deuaterint unit stfficient -i*ittg ri"u u. provided so as todisperse the conditioner throughout the sludge. The chpmical feed rates should allow forat least a 10:1 range of cbemical flow to tue-aewaterinffic--'

Heat Gonditiouing

Gqtqol

Heat conditiouing of sludge consists of subjecting the sludge to higb levels of heat and
Pressure' Heat conditiouing can be accomplisnea uy either'a non-oxidative or oxidativesystem' Heat coaditi"l.g {gl, tenperanu€s cause hydrolpis of the encapsulated water-solids matrix and lysing of the biological c.ells. i[$dt"lfus of t]re ]varer matrixdest- oys the gelatinous cotuponents of the organic solids and thereby improves t5e water-solids separation charzcteristics.

OFaAnS Tarymanna and .hessnres

Tlft:a o_perating tenperatures range from 150 to 260.c. operatiog pressures rdnge from1100 to 2800 kpa. Tlpical sludge deteution times rary b;;;;15 and 60 minutes.

Inqelnc, in Arr.ation T@* Organlr Ledhry

Although the'heat conditioning syste' has b3en proven to be an ,effective 
srudgeconditioning technique for subsiquent dewatering operations, the process results in asignificant organic loading to the aeration tanr< ir the ser,nage trea Eent plant ifsuPernatant is retl:nned to 

$e- 
agnlon slntem. This is due to the so-lubilizatioa or org*i.Datter during the sludgeiydrotysis. rlis fiquor ; ;.pt;; is .o so percent of rhetotal loading on the aeration tanis and allowances must be made in dre treatment plantdesign to accommodate tiis loading increase.

-:!'\
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10.3.2.4 	Design Considerations 

10.3.2.4.1 	Materials 

Heat conditioning results in the production of extremely corrosive liquids requiring the 
use of corrosion-resistant materials for the liquid handling. 

10.3.2.4.2 	Sludge Grinding 

Sludge grinders shall be provided to macerate the sludge to a particle size less than 6 mm 
to prevent fouling of the heat exchangers. 

10.3.2.4.3 	Feed Pumps 

Feed pumps shall be capable of discharging sludge at pressures of 1400 to 2800 Kpa and 
must be resistant to abrasion. 

10.3.2.4.4 	Heat Exchangers 

The efficiency of the heat exchangers is dependent on the transfer coefficients and the 
temperature differences of the incoming and outgoing sludges. 

10.3.2.4.5 	Reaction Vessel 

The reaction vessel shall be of sufficient volume to provide for a sludge detention time of 
15 to 60 min. The detention time depends on the sludge characteristics, temperature and 
the level of hydrolysis required. 

10.3.2.4.6 	Hot Water Recirculation Pump 

The hot water recirculation pump shall be capable of handling hot water at a temperatUre 
of 25 to 65°C. 

10.3.2.4.7 	Odour Control 

Heat conditioning, particularly the non-oxidative process, can result in the production of 
odorous gases in the decant tank. If ultimate sludge disposal is via incineration, these 
gases can be incinerated in the upper portion of the furnace. If incineration is not a part 
of the sludge handling process, a catalytic or other type of oxidating unit should be used. 

10.3.2.4.8 	Solvent Cleaning 

Scale formation in the heat exchangers, pipes and reaction vessel require acid washing 
equipment to be provided. 

SLUDGE HANDIING AT{D DISPOSAL Page D1O-4

7032.4 Des&n C,owidsatiotu

'10.3.2.4.1. Mateials

Heat conditioning results in the production of extremely corrosive liquids requiring the
use of corrosion-resistant materials for the liquid handling.

10.3.2.4.2 Sludge crinding

Sludge grinders shall be provided to macerate the sludge to a particle size less than 6 mm
to prevent fouling ofthe heat exchangers.

10.3.2.4.3 Feed. htmps

Feed prrrnp5 shall be capable of discharging sludge at pressures of 1400 to 2800 Kpa and
must be resistant to abrasion.

10.3.2.4.4 Heat Exchangrs

The efficiency of the heat exchangers is dependent on the tansfer cofficients and the
tempenture differences of the incoming and outgoing sludges.

10.3.2.4.5 ReactionVessel

The reaction vessel shall be of suffcient volume to provide for a sludge detention time of
15 to 50 min. The detention time depends on t}re sludge characteristics, temperature and
the level of hydrolysis reguired.

10.3.2.4.6 HotWatqRecirailationPump

The hot water recirculation pump shall be capable of handling hot water at a tenperatrire
of25 to 65'C.

10.3.2.4.7 Odour Contol

Heat conditioning, panicularly the non-oxidative process, cal result in the production of
odorous gases in the decant tanlc If ul '-'ate sludge disposal is via incineration, these
ga:ies can be incinerated in the upper portion of the furnace. If incineration is not a part
of the sludge handling process, a catalytic or other qge of oxidating rmit should be used.

1.0.3.2.4.8 Solvat Cleaning

Scale formation in the heat exchangers, pipes and reaction vessel require acid washing
equipment to be provided.
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10.3.2.4.9 	Piping 

All the high pressure piping for the sludge heat conditioning system shall be tested at a 
pressure of 3500 kPa. Low pressure piping shall be tested at 1.5 times the working 
pressure or 1400 kPa, whichever is greater. 

10.3.2.4.10 	Decant Tank 

The decant tank functions as a storage and sludge consolidation unit. The tank should 
be covered and provided with venting and a deodorization arrangement. The tank should 
be designed using loadings of 245 kg/m2/d for primary sludge and 145 kg/m2/d for 
biological sludges. The underflow will range from 10 to 15 percent TS. 

10.3.2.5 	Laboratory Testing 

Since process efficiency is dependent on achieving a degree of solubilization (hydrolysis) 
that reduces the specific resistant to an acceptable range, batch testing with a laboratory 
autoclave should be employed. This procedure permits accurate control of the time and 
temperature functions affecting the level of hydrolysis. The level of solubilization is 
determined from the loss of TSS during heat treatment. 

10.3.3 	Addition of Admixtures 

Another common form of physical conditioning is the addition of admixtures such as fly 
ash, incinerator ash, diatomaceous earth, or waste paper. These conditioning techniques 
are most commonly used with filter presses or vacuum filters. The admixtures when 
added in sufficient quantities produce a porous lattice structure in the sludge which 
results in decreased compressibility and improved filtering characteristics. When 
considering such conditioning techniques, the beneficial and detrimental effects of the 
admixture on such parameters as overall sludge mass, calorific value, etc., must be 
evaluated along with the effects on improved solids content. 

10.4 	SLUDGE THICKENING 

10.4.1 	General 

10.4.1.1 	Applicability 

As the first step of sludge handling, the need for sludge thickeners to reduce the volume 
of sludge should be considered. 

The design of thickeners (gravity, dissolved-air flotation, centrifuge and others) should 
consider the type and concentration of sludge, the sludge stabilization processes, the 
method of ultimate sludge disposal, chemical needs and the cost of operation. Particular 
attention should be given to the pumping and piping of the concentrated sludge and 
possible onset of anaerobic conditions. Sludge thickening to at least 5% solids prior to 
transmission to digesters should be considered. 
Wherever possible, pilot-plant and/or bench-scale data should be used for the design of 
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All the high pressure PtP--g for the sludge heat conditioning rystem shall be tested at a
Pressure of 3500 lcPa. I-ow pressure pipins shall be t"rt l 

"t r.s times the working
pressure or 1400 kPa, whichever is greater.

Decant Tank

The decant tank functions as a sto&lge and sludge consolidation urit. The tank should
be covered and provided with venting and g deodorization iurangement The tank should
be designed using lo-adings of 245 kg/mz/d, for primary srudie and 145 kg/mTdior
biological sludges. The rurderflow will range from ro to rs peicent rs.

Loborany fesa4g

Since process efficiency is.dependent on achieving a degree of solubilization (hydrolpis)
that reduces the specific resistant to an acce?table rang[, batch testing wit]r a laboratory
autodave should be emp!9yed. ftris procedr:re permits 

"..,rot. control of the time and
ternPerature functions affecting the level of hydrolpis. Ttre level of solubilization is
determined from the loss of TSS during heat ueamenl

Addition of Adminrres

Another corlmon form of phpical conditioning is the addition of admixnrres such as fly
ash, incinerator as\ diaromaceous earrll or wasre paper. . rrou .o"atio"i"g;..hriq;
ale mo:t commoaly used -with filter presses or vacuum filters. the admiinrres wiren
added in suffcient gr:antities produce a porous latdce strucnrre in the sludge whichresults in decreased compressibiltty and improved filtering characteristics. when
considering such conditioning tedrniques, the beneficial and?etrimental effects of theadmixture on such parameters as overall srudge m"rs, cdorGc varue, etc., must be
evaluated along with the effects on improved roiid, .oni*t

10.4

L0.4.1

10.4.7.7

SII'DGE TI{ICKENING

Gen€ral

epdium|

{ th" first step of sludge handlin& the need for sludge thickeners to reduce t}re voluneofsludge should be considered.

The design of thickeners (gravity, dissolved-air flotation, cenuifi,rge and othen) sholldconside: the type and concenration of sludge, ttre sluige *uirirraio" pro.oro, g,"
method of ultimate sludge disposal, chemical ieeds and rti..ort oroperation. p316;rrL
attention should be given .o 'h: puping 3ad giping of the concenrated sludge andpossible onset of aaaerobic conditions. sludgg titidi"g .o 

"ii."r. 5% solids prior totransmission to digesters should be considered.
Wherever possible, pilot-ptant anVor bench-scale data should be used for the design of
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sludge thickening facilities. With new plants, this may not always be possible and, in 
. such cases, empirical design parameters must be used. The following subsections outline 

the normal ranges for the design parameters of such equipment. 

In considering the need for sludge thickening facilities, the designer should evaluate the 
economics of the overall treatment processes, with and without facilities for sludge water 
content reduction. This evaluation should consider both capital and operating costs of the 
various plant components and sludge disposal operations affected. 

10.4.1.2 	Multiple Units 

With sludge thickening equipment, multiple units will generally be required unless 
satisfactory sludge storage facilities or alternate sludge disposal methods are available for 
use during periods of equipment repair. Often the need for full standby units will be 
unnecessary if the remaining duty units can be operated for additional shifts in the event 
of equipment breakdown. , 

10.4.2 	Thickener Location 

Sludge thickening can be employed in the following locations in a sewage treatment plant: 

• prior to digestion for raw primary, excess activated sludge or mixed sludges; 
• prior to dewatering facilities; 
• following digestion for sludges or supernatant; or 
• following dewatering facilities for concentration of filtrate, decant, centrate, etc. 

Where thickeners are to be housed, adequate ventilation shall be provided. 

10.4.3 	Thickening Methods and Performance With Various Sludge Types 

The commonly employed methods of sludge thickening and their suitability for the various 
types of sludge are shown in Table 10.2 In selecting a design figure for the thickened 
sludge concentration, the designer should keep in mind that all thickening devices are 
adversely affected by high Sludge Volume Indices (SVI's) and benefitted by low SVI's in 
the influent activated sludges. The ranges of thickened sludge concentrations giVen in 
Table 10.2 assume an SVI of approximately 100. 
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sludge thickening facilities. With new plants, this may not always be possible and, in
such cases, empirical design p:nameters must be used. The following subsections outline
the normal Enges for the design parameters of such equipment.

In considering the need for sludge thickening facilities, the designer should evaluate the
economics of the overall teatment processes, with and without facilities for sludge water
content reduction. This ernluation should consider both capital and operating costs of the
various plant components and sludge disposal operations affected.

Mutltiplelhits

With sludge thickening equipmeng multiple unis will generally be required rmless
satisfactory sludge storage facilities or alternate sludge disposal methods are arnilable for
use druing periods of equipment repair. Often ttre need for full standby rrnits will be
unnecessary if the remaiuing duty mits can be operated for additional shifu in the evmt
of equipment breakdown. .

Thickener Location

Sludge thickming can be employed in the following locations in a sewage treatmmt plant:

. prior to digestion for raw primary, excess actirnted sludge or mixed sludges;
o prior to dewatering facilities;
. following digestion for sludges or supernatant; or
. following dewatering facilities for concentration of filrate, decant, centrate, etc.

Where thickenen are to be housed adequate ventilation shall be provided.

Thickening Merhods and Perforrnance With Various Sludge Tlpes

The comnonly enployed methods of sludge thickening and their suitability for the rnrious
tlpes of sludge are shown in Table 10.2 In selecting a design 6gure for the thickmed
sludge concentration, t}re designer should keep in mind that all thickening devices are
adversely affected by high Sludge Volume Indices (SVI's) and benefined by low SVI's in
the influent actinated sludges. The ranges of thickened sludge concentrations given in
Table 10.2 assume an SiVl of appro:dmately 100.
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TABLE 10.2 - SLUDGE THICKENING METHODS AND PERFORMANCE WITH 
VARIOUS SLUDGE TYPES 

13-TiMatO ,..... ." .z*V.i 
.............MMititi . 	...... 

.,...._  
 ... ... . 	"Wkkitnggggg;:MqftrAVM.V4rAP.:MgnP:;, 
atendniiiiN - :'"Viggigir.  ; . dinalielintigidEMP .-:: 

GRAVITY Raw Primary Good, 8-10% Solids 

Raw Primary and Waste Activated Poor, 5-8% Solids 

Waste Activated Very Poor, 2-3% Solids (Better 
results reported for oxygen excess 
activated sludge) 

Digested Primary 	
• 

Digested Primary and Waste 
Activated 

Very Good, 8-14% Solids 

- 

DISSOLVED AIR 
FLOTATION 

Waste Activated 
(Not generally used for other sludge 
types) 

Good, 4-6% Solids and L 95% 
Solids Capture With Flotation Aids. 

CENTRIFUGATION Waste Activated 8-10% and 80.90% Solids Capture 
with Basket Centrifuges; 
4-6% and 80-90% Solids Capture 
with Disc-nozzle Centrifuges; 
5-8% and 70-90% Solids Capture 
with Solid Bowl Centrifuges 

10.4.4 	Sludge Pretreatment 

Wherever thickening devices are being installed, special consideration must be given to 
the need for sludge pretreatment in the form of sludge grinding to avoid plugging pumps, 
lines and thickening equipment. Sludge conditioning by chemical conditioning is also 
considered as a type of pretreatment 

10.4.5 	Gravity Thickening 

10.45.1 	Process Application 

Gravity thickening is principally used for primary sludge, and mixtures of primary and 
waste activated sludges, with little use for waste activated sludges alone. Due to the 
better performance of other methods for waste activated sludges, gravity thickening has 
limited application for such sludges. • 

10.4.5.2 	Design Criteria 

10.4.5.2.1 	Tank Shape 

The gravity thickener shall be circular in shape. 
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Waste Actfuated Very Poor, 2€96 Solids (Better
resulls reporled {or orygen exoess
aslivaled sludge)

Dlgested Prlmary

Digesled Pdmary and Waste
Aciivatod

Very Good, &14% Sollds

{Not generally used for offier sludge
Good,4596, Solids and r 95%
Sollds Captne With Flotgtion Aids.

CENTRIFUGA]ION
&103,6 and 80596 Solids Caplure
wih B€sket Cerdriluges;
4€% ard 8Gge6 Solids Caplure
with [Xso-noale Cenbifrrges;
5€?6 and 7&S6 Solids Capture
with Sond Bowl Centilugos

10.4.4 Sludge PreEeatmeut

Wherever tbigkg:ng devices are being installed, special consideration must be givm to
the needfor:l"dg." prerreaEnent in the forsr oq{udge grinding to avoid plugging pumps,
lines-and thickening e-quipnent sludge conditionlniby ctrimica conditiiilig is aiso
coDsidered as a t,?e of preteamenc

Gravity Thickoing

k:ocessApplication

Gravity tbickeTng is princip:rty used for primary sludge, and mixnges of primary andwaste activ:rted sludges, with littte use for waste activated sludges alone.'Due to thebetter perforoance of other oethods for waste actinated sludges, gravity thickening haslimited application for such sludges. '

Desrgn Aitsia

Tank Shape

The gravity thickener shall be circular in shape.

10.45

70.4_5-7

10.452

10.4.s.2.7
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10.4.5.2.2 	Tank Dimensions 

Typical maximum tank diameters should range between 21 and 24 m. Sidewater depth 
shall be between 3 and 3.7 m. 

	

10.4.5.2.3 	Floor Slope 

The acceptable range for gravity sludge thickener floor slopes is 2:12 to 3:12. 

	

10.4.5.2.4 	Solids Loading 

The type of sludge shall govern the design value for solids loading to the gravity thickener. 
Table 10.3 outlines recommended solids loading values. 

TABLE 10.3 - SOLIDS LOADING ON GRAVITY THICKENERS FOR VARIOUS 
SLUDGE TYPES 

x. 	** 	tx.:mizs:::::mo:::::::::::::0:::::::::,:10:::::::t: 	". 	, - 
1; 	:: 	:: 	: 	- alyiE  ': 	' 	isgnitt ...... 	... 	:,... .......: 	"..„:„..4::.:goor 	-.. 	. 	.. 	... 
   . - 	4:::---46014:::::Y? 	z. 	.. , 

- .::: , 
 ;. 

::,: 	...mm:::::-.2:::::::skismig:::::"..:=0:;:::::::::r 	:::::::- 	z. .:: -. 	sfto 	- 	• 	.yid} 
:: 	.?:::::,::,:;:::::::..:::....::::::,,,.::: 	•...4::.,..„........ 	es 	:e 
-... .411&......ame...:Rnit:. 	.. ::-.- 

PRIMARY 95 - 120 

WASTE ACTIVATED 12 - 40 

MODIFIED ACTIVATED SO - 100 

TRICKLING FILTER 40 - 50 ' . 

Solids loading for any combination of primary sludge and waste activated sludge shall be 
based on a weighted average of the above loading rates. 

Use of metal salts for phosphorus removal may affect the solids loading rates. 

	

10.4.5.2.5 	Dilution 

Improved thickening is achieved by diluting sludge to 0.5 to 1% solids because that 
dilution reduces the interface between the settling particles. Primary sewage effluent or 
secondary effluent may be utilized to dilute sludge before thickening. 

	

10.4.5.2.6 	Hydraulic Overflow Rate 

The hydraulic overflow rate shall be kept sufficiently high to prevent septic conditions 
from developing in the thickener. The acceptable ranges for overflow rates are as follows: 

Primary Sludge 	0.28-0.38 L✓m2's 
Secondary Sludge 	0.22-0.34 Limzs 
Mixture 	 0.25-0.36 L/m2's 
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Tank Dimensions

Tlpical maximum tank diameters should range between 21 and 24 rn. Sidewater depth
shall be between 3 and 3.7 m.

Floor Slope

The acceptable range for gravity sludge ttrickener floor slopes is 2:12 to 3:12.

Solids Loading

The type of sludge shall govern the designvalue for solids loadingto *re gravitythickener.
Table 10.3 outlines recomurended solids loading values.

Solids loading for any combination of primary sludge and waste actirnted sludge sball be
based on a weigbted average of the above loading rates.

Use of metal salts for phosphorus removal may affect the solids loading rates.

Diludon

Improved thickening is adrieved by diluting sludge to 0.5 to Lvo solids because that
dilution reduces the interface between the settling partides. Primary sewage efluent or
secondary efluent may be utilized to dilute sludge before thickeoing.

Hydraulic Ova'fl.ow Rate

The hydraulic overflow rate shall be kept sufficiently high to prevent septic conditions
from developing in the thickener. The acceptable ranges for overflowrates are as follows:

Primary Sludge 02&0.38 Vmzs
Secondary Sludge O.n-O.34IJmzs
Mixnre 025-0.36 L/mzs

TABI^E 1O.3 - SOIIDS IOADING ON GRAVITTTHICKENERS FORVARIOUS
SII'DGE TIPES
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10.4.5.2.7 	Sludge Volume Ratio 

The sludge volume ratio (SVR) is defined as the volume of the sludge blanket divided by 
the daily volume of sludge (underflow) pumped from the thickener. Though deeper 
sludge blanket's and longer SVR are desirable for maximum concentrations, septic 
conditions due to anaerobic biodegradation on warmer months limit the upper values of 
SVR to about 2 days. 

Wanner 	 Colder 
Months 	 Months 

Recommended SVR values (days) 	0.3 to 1 	 0.5 to 2 

10.4.528 	Hydraulic Retention Time 

A minimum of 6 hr. detention of liquid is required. For maximum compaction of the 
sludge blanket, 24 hrs. is the recommended time required. 

During peak conditions, the retention time may have to be shortened to keep the sludge 
blanket depth below the overflow weirs, thus, preventing excessive solids carry-over. 

10.4.5.2.9 	Sludge Underjlow Piping 

The length of suction lines should be kept as short as possible. Consideration should be 
given to the use of dual sludge withdrawal lines. 

10.4.5.2.10 	Chemical Conditioning 

Provision should be made for the addition of conditioning chemicals into the sludge 
influent lines (polymers, ferric chloride or lime are the most likely chemicals to be used 
to improve solids capture). 

10.4.5.2.11 	Mechanical Rake 

The mechanical rake should have a tip speed of 50 to 100 mm/s. The rake shall be 
equipped with hinged-lift mechanisms when handling heavy sludges such as lime treated 
primary sludge. The use of a surface skimmer is recommended. 

10.4.5.2.12 	Overflow Handling 

The normal quality of thickener overflow (also known as thickener overhead or 
supernatant) is about the same as raw sewage quality. Consequently, returning the 
overflow to primary settling tank or aeration tank should not present any operational 
problem. 

Direct recycling of thickener overflow to the grit chamber, primary settling tank, trickling 
filter, RISC or aeration tank is permitted. The supernatant shall not be discharged into the 
secondary settling tank, disinfection tank, sewer outfall, or receiving water. 
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SludgeVolume Ratio

The sludge voli::ne ratio (S\fR) is defined as the volume of the sludge blanket divided by
the daily volurte of sludge (rurderflow) p"mped from the thickener. Though deeper
sludge blanketi and longer SVR are desirable for marimr:m concentratio;s, r.pti.
conditions due to anaerobic biodegradation on warmer months limit the upper rnlues of
S\lR to about 2 dap.

War:srer
. Months

Recommended S\lR rnlues (days) 0.3 to 1

Colder
Months

0.5 to 2

Ifydraulb Rerrrn;tion Time

A minimusr of 6 hr. detention of liquid is required. For maximum compaction of the
sludge blankeg 24 hrs. is the recomsrended time required.

During peak conditions, the retention time luay have to be shonened to keep the sludge
blanket depth below the overflow weirs, thus, preverrting orcessive solids carry-over.

SludgeUnilaflow Wrrrg

The length of sustion lines should be kept as short as possible. Consideration should be
given to the use of dual sludge withdrawal lines.

Chemical Conditioning

Provisiou should be made for the addition of conditioning chcmicals into tre sludge
influmt lines (polyuers, ferric chloride or lime are the mosi likely chemicals to be usid
to improve solids capture).

Mednnical Rake

The medranical rdce should have a tip speed of 50 to 100 mm,/s. Ttre rake shail be
equipped wittt hiugedJift mechanisos when handling healysludges such as li-,e reated
prinary sludge. The use of a surface skimner is recomurmded.-

Ovaflow Hanilling

The normal qudity of thickener overflow (also known as 6ickener overhead or
supernatant) is about the same as raw sewage quality. consequently, renrrning the
overflow to primary setding tank or aeration iani should not present any operational
problen.

Direct recyding of thickener overflow to the grit chamber, primary settliug tank, uickling
filter, RBc or aeration tank is permined Tbe s:upernatant sUall not be disifrarge'd into the
secondary settling tanlq disinfection tanh sewer oudall, or receiving water.
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10.4.6 	Air Flotation 

10.4.6.1 	Applicability 

Unlike heavy sludges, such as primary and mixtures of primary and excess activated 
sludges, which are generally most effectively thickened in gravity thickeners, light excess 
activated sludges can be successfully thickened by flotation. In general, air flotation 
thickening can be employed whenever particles tend to float rather, than sink. These 
procedures are also applied if the materials have a long subsidence period and resist 
compaction for thickening by gravity. 

The advantages of air flotation compared with gravity thickeners for excess activated 
sludges include its reliability, production of higher sludge concentrations, and better solids 
capture. Its disadvantages include the need for greater operating skill and higher 
operating costs. 

10.4.6.2 	Pilot Scale Testing 

Experience has shown that flotation operations cannot be designed on the basis of purely 
mathematical formulations or by the use of generalized design parameters, and therefore 
some bench-scale and/or pilot-scale testing will be necessary. 

10.4.6.3 	Design Parameters 

The following design parameters are given only as a guide to indicate the normal range 
of values experienced in full-scale operations. 

10.4.6.3.1 	Recycle Ratio 

The recycle ratio varies with suppliers and typically falls between 0 and 500% of the 
influent flow. Recycled flows may be pressurized up to 520 kPa. 

10.4.6.3.2 	Air to Solids Weight Ratio 

Typical air to solids weight ratios shall be between 0.02 and 0.05. 

10.4.6.3.3 	Feed Concentration 

Feed concentration of activated sludge (including recycle) to the flotation compartment 
should not exceed 5000 mg/L. 

10.4.6.3.4 	Hydraulic Feed Rate 

Where the hydraulic feed rate includes influent plus recyde, the flotation units shall be 
designed hydraulically to operate in the range of 0.3 to 1.5 L/m2/s. A maximum hydraulic 
loading rate of 0.5 L/m2/s shall be adhered to when no coagulant aids are used to 
improve flotation. The feed rate should be continuous rather than on-off. 
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70.4.6.7

70.462

70.46.3

10.4.6.3.1

10.4.6.3.2

10.4.6.3.3

10.4.6.3.4

Air Elotation

aflicshfliry

Unlike heayy sludges, such as primary and mixnrres of primary and excess actirated
sludges, wtrich are generally most effectively thickened in Sravity thickeners, light excess
activated sludges can be successfully thickened by flotation. In general, air flotatiou
thickening can be employed whenever particles tend to float rather, than sink. These
procedures are also applied if the materials have a loug subsidence period and resist
compaction for thickening by gravity.

Ttre advantages of air flotation compared with gravity thickeners for excess actiuated
sludges indude its reliability, production ofhighersludge concentrations, and benersolids
capture. Its disa&nntages indude the need for greater operating skill and higher
operating coss.

Piilot Srnle Testrg

Experience has shown that flomtion operations cannot be designed on the basis of purely
mathematical formulations or by the use of generalized design pararreters, and therefore
some bench-scale and,/or pilot-scale testing will be necessary.

Des{gn Puamats

The following design parameters are given only as a guide to indicate the normd range
of values ocperienced in full-scale operations.

Reqrde Ratio

Ttre recycle ratio varies with suppliers and typically falls between 0 and 500% of the
influmt flow. Recycled flows may be pressurized up to 520l<Pa.

Au to Solids WeightRatio

Tlpical air to solids weight ratios shall be between 0.02 and 0.05.

Feed. Concqtnation

Feed concentation of activated sludge (including recycle) to the flotation comparment
should not exceed 5000 mgfl-

Hydraulic Feed, Rate

Where the hydraulic feed rate indudes influmt plus recyde, the 0otation units shall be
designed hyd:aulicallyto operate in the range of 0.3 to !.5L,/m2/s. f,6adrnurn hydraulic
loading nte of O.5 lJmz/s shall be adhered to when no coagulant aids are used to
improve flotation- The feed rate should be coutinuous rather tban on-off.
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10.4.6.3.5 	Solids Loading 

Without any addition of flocculating chemicals, the solids loading rate for activated sludge 
to a flotation unit should be between 40 and 100 kg/m2/d. With the proper addition of 
flocculating chemicals, the solids loading rate may be increased to 240 kg/m2/d. These 
loading rates will generally produce a thickened sludge of 3 to -5 percent total solids. 

10.4.6.3.6 	Chemical Conditioning 

Chemicals used as coagulant aids shall be fed directly to the mixing zone of the feed 
sludge and recycle flow. 

10.4.6.3.7 	Detention Time 

Detention time is not critical provided particle rise rate is sufficient and horizontal velocity 
in the unit does not produce scouring of the sludge blanket. 

10.4.6.4 	• Thickened Sludge Withdrawal 

The surface skimmer shall move thickened sludge over the dewatering beach into the 
sludge hopper. Either positive displacement, or centrifugal pumps which will not air bind 
should be used to transfer sludge from the hopper to the next phase of the process. 

In selecting pumps, the maximum possible sludge concentrations should be taken into 
consideration. 

10.4.6.5 	Bottom Sludge 

A bottom collector to move draw off settled sludge into a hopper must be provided. Draw 
off from the hopper may be by gravity or pumps. 

10.4.7 	Centrifugation 

10.4.7.1 	Types of Centrifuges 

Three types of centrifuges may be utilized for sludge thickening. These include the solid 
bowl conveyor, disc-nozzle and basket centrifuges. 

10.4.7.2 	Applicability 

To date, there has only been limited application of centrifuges for sludge thickening, 
despite their common use for sludge dewatering. As thickening devices, their use has 
been generally restricted to excess activated sludges. 

In the way of general comments, the following are given: 

• 	centrifugal thickening operations can have substantial maintenance and operating 
costs; 
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10.4.6.3.5 Solids loading

Without any addition of flocculating chemicals, the solids loading rate for actirzted sludge
.to a flotation unit should be between 40 and lOOkEm2/d. With the proper addition of
flocculating chemicals, the solids loading rate may be increased to 240 kglm2ld. These
lslding rates will gmerally produce a thickened sludge of 3 to'5 percent total solids.

10.4.6.3.6 Clwrical &nditioning

Chc'nicals used as coagulant aids shall be fed dAectly to the mixing zone of the feed
sludge and recyde flow.

10.4.6.3.7 DetmtbnTirne

Detention ^'-re is not critical provided partide rise rate is sufficient and horizontd velocity
in the rmit does not prodqce scouring of the sludge blanket

70.4.64'Thi&srcilSluilgeWiihilrwal

The surface skimmer shdl move thickened sludge over the dewatering beach into the
sludge hoppql. Eittrer positive displacement, or cenrifrrgal pumps which will not air bind
shottld be used to traDsfer sludge from the hopper to ttre next phase of the process.

In sdecting pumps, t1g rtrari"num possible sludge coucentrations should be taken into
consideration.

70.4-65 Bowmsludge

A bottom collector to move draw offsettled sludge into a hopper must be provided. Draw
offfrom ttre hopper may be by Sravity or pumps.

10.4.7 Centifirgation

10.47.7 tlpa of Can!fugs

. Three t1pes of cenuifirges may be utilized for sludge thickening. These include the solid
bowl conveyor, disc-nozzle and basket centrifirges.

70.4.72 Apf,iralrilitt

To date, there has only been liqilgd application of centrifirges for sludge thickening
despite their common use for sludge dewatering. As thickening devices, ttreir use has
been generally resticted to excess actirrated sludges.

In tbe way of general conJxlents, the following are givm:

o centrifugal thickening opentions can have substantial maintenance and operating
costs;'
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• where space limitations, or sludge characteristics make other methods unsuitable, 
or where high-capacity mobile units are needed, centrifuges have been used; and 

• thickening capacity, thickened sludge concentration and solids capture of a 
centrifuge are greatly dependent on the SVI of the sludge. 

10.4.73 	Solids Recovery 

Eighty-five to ninety-five percent solids recovery will generally be the most suitable 
operation range. 

10.4.7.4 	Polymer Feed Range 

A polymer feed range of 0 to 4.0 g/kg of dry solids is generally acceptable. 

10.5 	ANAEROBIC SLUDGE DIGESTION 

10.5.1 	General 

10.5.1.1 	Applicability 

Anaerobic digestion may be considered beneficial for sludge stabilization when the sludge 
volatile solids content is 50% or higher and if no inhibitory substances are present or 
expected. Anaerobic digestion of primary sludge is preferred over activated sludge 
because of the poor solids-liquid separation characteristics of activated sludges. 
Combining primary and secondary sludges will result in settling characteristics better than 
activated sludge but less desirable than primary alone. Chemical sludges containing lime, 
alum, iron, and other substances can be successfully digested if the volatile solids content 
remains high enough to support the biochemical reactions and no toxic compounds are 
present. If an examination of past sludge characteristics indicates wide variations in 
sludge quality, anaerobic digestion may not be feasible because of its inherent sensitivity 
to changing substrate quality. Table 10.4 lists sludges which are suitable for anaerobic 
digestion. 
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1.O.47.3

70.4.74

. where space limitations, or sludge characteristics make other uethods unsuitable,
or where high-capacity mobile units are needed, centrifuges have been used; and

. thickerring capacity, thickened sludge concentration and solids captr:re of a
cmtrifuge are greatly dependent on the SVI of the sludge.

Solids Ruway

Eighty-five to ninety-five percent solids recovery will generally be the most suitable
operation annge.

Polmrr Fen&mge

A pollmer feed range of 0 to 4.0 g^g of dry solids is generally acceptable.

10.5

105.L

70s.7.7

r{T{AEROBIC SLT,DGE DIGESION

G€aeral

eppnconiry

Anaerobic digestion may be considered beneficial for sludge stabilization when the sludge
volatile solids content is 5o7o or higher and if no inlribitory substances are present or
expected. Anaerobic digestion of primary sludge is preferred over acthrated sludge
because of the poor solidsJiquid separation characteristics of activated sludges.
Combining primary and secondary sludges will result in setding characteristics bener ttran
actinated sludge but less desirable than primary alone. Che'nical sludges containing lime,
alum, iron, and other substances can be successfully digested if *re volatile solids content
remains high enough to support the biochemical reactions and no toxic compormds are
present If an examination of past sludge ctraracteristjcs indicates wide rrariations in
sludge quality, anaerobic digestion may not be feasible because of iu inherent sensitivity
to changing substrate quality. Table 10.4lists sludges which are suitable for anaerobic
digestion.



TABLE 10.4 - SLUDGES SATISFACTORY FOR 
ANAEROBIC DIGESTION 

PRIMARY AND UME 

PRIMARY AND FERRIC CHLORIDE 

PRIMARY AND ALUM 

PRIMARY AND TRICKLING FILTER 

PRIMARY, TRICKLING FILTER, AND ALUM 

PRIMARY AND WASTE ACTIVATED 

PRIMARY, WASTE ACTIVATED, AND UME 

PRIMARY, WASTE ACTIVATED, AND ALUM 

PRIMARY, WASTE ACTIVATED, AND FERRIC CHLORIDE 

PRIMARY, WASTE ACTIVATED, AND SODIUM ACUMINATE 

WASTE ACTIVATED ONLY (PILOT PLANT ONLY/  
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The advantages offered by anaerobic digestion include: 

• Excess energy over that required by the process is produced. Methane is 
produced and can be used to heat and mix the reactor. Excess methane gas can 
be used to heat space or produce electricity, or as engine fuel. 

• The quantity of total solids for ultimate disposal is reduced. The volatile solids 
present are converted to methane, carbon dioxide, and water thereby reducing the 
quantity of solids. About 30 to 40% of the total solids may be destroyed and 40 
to 60% of the volatile solids may be destroyed. 

• The product is a stabilized sludge that may be free from strong or foul odours and 
can be used for land application as ultimate disposal because the digested sludge 
contains plant nutrients. 

• Pathogens are destroyed to a high degree during the process. Thermophilic 
digestion enhances the degree of pathogen destruction. 

• Most organic substances found in municipal sludge are readily digestible except 
lignins, tannins, rubber, and plastics. 

The disadvantages associated with anaerobic digestion include: 

• The digester is easily upset by unusual conditions and erratic or high loadings 
and very slow to recover. 

• Operators must follow proper operating procedures. 

• Heating and mixing equipment are required for satisfactory performance. 

• Large reactors are required because of the slow growth of methanogens and 
required solid retention times (SRT's) of 15 to 20 days for a high-rate system. 
Thus capital cost is high. 
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PRIMAFYAND UME

PRIMAFY AND FERRIC CHLORIDE

PRIMARYAND ALUM

PRII''ARY AND THICKUNG FITER
PRIMAFY, TRICKUNG FILTER AND ALUM

PRIMARY AND WASTE ACTMATED

PFlt'r/AHY, WASTE AC1VATED, AND UME
PFI{'',ARY, WASTE ACIIVATED, AND ALUM

PHIMAFY, WASTE ACITVATED, AND FERRIC CHLORIDE
PRMAFT, WASTE ACTNATED, AhID SODIUM ALUMIMTE

The adrranages offered by anaerobic digestion include:

' Ercess Teqy over that required by the process is produced. Methane isproduced and can be used to heat *d -ir,tf,. ;;l; L*."r, metrane gas canbe used ro heat space or produce 
"t".tri.it;;- *girr" n a.

' The quaatity of total solids for ul^'-'ate disposat is reduced. Ttre volatjle solids
Present are conv.erted to metbane, carbgq di6xide, and water ttrereuy reaucin j trequantity of solids. About 3o to 1@to of the total sJiar ."y be desioyel--?10
ro 600/o of rhe volatile solids may be desmyed.

o Theproduct is a stabilized sludge thatmay be free from sront or foul odor:rs andcan be used for land appricatioi 
"r 

urai" drrp;J;;;;;ih; as*il;]G.contains plant nutrients.

t Pathogens *:_ld^ly.{ to a hjsh desree _d*ine the process. Theraophilicdigestion cnh31qs5 the degree of iadroien a""*r&oi. 
,

o Most organic substances found in muaicipal sludge are readily digestible €xceptlignins, tanniilr, nrbber, and plastics.

The disadrrarrtages associated with anaerobic d.igestion include:

o The digester is- easily upset by unusual conditions and erratic or high loading;sand very slow to recover.

. Operators must follow proper operating procedures.

o Heating and 'nixi'rg equipment are req.ired for satisfactory performance.

' Iange reactors are required becaus-e-of thg slow growth of methanogens andrequired solid retention times (sRTs) 
"r 
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bL;;€,yrG.Thus capiml cost ii high.
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• The resultant supernatant sidestream is a strong waste stream that greatly adds 
to the loading of the wastewater plant. It contains high concentrations of BOD, 
COD, suspended solids and ammonia nitrogen. 

• Cleaning operations are difficult because of the closed vessel. Internal heating 
and mixing equipment can become major problems as a result of corrosion and 
wear in harsh inaccessible environments. 

• A sludge poor in dewatering characteristics is produced. 

• The possibility of explosion as a result of inadequate operation and maintenance, 
leaks, or operator carelessness exists. 

• Gas line condensation or clogging can cause major maintenance problems. 

10.5.1,2 	Digestion Tanks and Number of Stages 

With anaerobic sludge digestion facilities, the need for multiple units can often be avoided 
by providing two-stage digestion along with sufficient flexibility in sludge pumpage and 
mixing so that one stage can be serviced while the other stage receives the raw sludge 
pumpage. Single stage digesters will generally not be satisfactory due to the usual need 
for sludge storage, and effective supernating. They will be considered, however, where 
the designer can show that the above concerns can be satisfied and that alternate means 
of sludge processing or emergency storage can be used in the event of breakdown. 

10.5.1.3 	Access Manholes 

At least two, 1-meter diameter access manholes should be provided in the top of the tank 
in addition to the gas dome. There should be stairways to reach the access manholes. 
A'separate sidewall manhole shall be provided. The opening should be large enough to 
permit the use of mechanical equipment to remove grit and sand. This manhole shall be 
located near the bottom of the sidewall. All manholes shall be provided with gas-tight 
and water-tight covers. 

105.1.4 	Safety 

Non-sparking tools, safety lights, rubber-soled shoes, safety harness, gas detectors for 
inflammable and toxic gases and at least two self-contained breathing units shall be 
provided for workers involved in cleaning the digesters. 

Necessary safety facilities shall be included where sludge gas is produced. All tank covers 
shall be provided with pressure and vacuum relief valves and flame traps together with 
automatic safety shut-off valves. Water seal equipment shall not be installed. 

105.2 	Field Data 

Wherever possible, such as in the case of plant expansions, actual sludge quantity data 
should be considered for digester design. Often, due to errors introduced by poor 
sampling techniques, inaccurate flow measurements or unmeasured sludge flow streams, 
the sludge data from existing .plants may be unsuitable for use in design. Therefore, 
before sludge data is used for design, it should be assessed for its accuracy. 
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705.7.3
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. Ttre resultant supernatant sidestream is a strong waste stream that gready adds
to the loading of the wastewater plant. It contains high concentrations of BOD,
COD, suspended solids and ammonia nitrogen.

o Cleaning operations are difficult because of the dosed vessel. Internal heating
asd rni-ing equipment can become major problems as a result of conosion and
wear in ha:sh inaccessible environmmts.

. A sludge poor in dewatering characteristics is produced.

o The possibility of erplosion as a result of inadequate operation and maintenance,
leaks, or operator carelessness exists.

. Gas line condensation or dogging can cause major maintenance problems.

Digestion Tonk ondl{tmhq of Stags

With anaerobic sludge digestion facilities, the need for multiple units can oftm be avoided
by providing two-stage digestion along with sufficient floribility in sludge pumpage and
mixing so that one stage can be serviced while the other stage receives the raw sludge
pumpage. Single stage digesters will generally not be satisfactory due to the usual need
for sludge storage, and effective supernating. They will be considered, however, where
the designer can show frat the above concems can be satisfied and that altemate means
of sludge processing or €mergency storage can be used in the event of breakdown.

Access Manhols

At least two, l-meter diameter access manholes should be provided in $re top of the tank
in addition to the gas dome. There should be stairways to reach the access manholes.
A'separate sidewall manhole shall be provided. The opening should be large enough to
permit the use of mechaaical equipment to remove grit and sand. This manhole shall be
located near the bottom of the sidewall. All manholes shall be provided with gas-tight
and water-tight covers.

safe4y

Non-sparking tools, safety lights, rubber-soled shoes, safety harness, gas detectors for
inflammable and toxic gases and at least two self-contained breathing uniu shall be
provided for workers involved in deaning the digesters.

Necessary safetyfacilities shall be induded where sludge gas is produced. All tank covers
shall be provided with pressure and vacuum relief valves and flame traps together with
automatic safety shut-offvalves. Water seal equipment shall not be installed.

Field Data

Wherever possible, such as in the case of plant expansions, actual sludge quantity data
should be considered for digester design. Often, due to erronl introduced by poor
sampling techniques, inaccr:rate flow measurements or unsreasured sludge fl.ow streams,
the sludge data from "xisting.plants may be r:nsuitable for use in design. Ttrerefore,
before sludge data is used for design, it should be assessed for its accumsy.
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10.5.3. 	Typical Sludge Qualities and Generation Rates for Different Unit Processes 

When reliable data are not available, the sludge generation rates and characteristics given 
in Table 10.5 may be used. 

TABLE 10.5 - TYPICAL SLUDGE QUALITIES AND GENERATION RATES FOR DIFFERENT UNIT PROCESSES 
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PRIMARY SEDIMENTATION WITH ANAEROBIC DIGESTION 

UNDIGESTED (NO P REMOVAL) 
UNDIGESTED (WITH P REMOVAL) 
DIGESTED (NO P REMOV 
DIGESTED (WITH P REMOVA

AL) 
REMOVAL) 

2.0 
3.2 
1.1 
1.6 

g.55:1 
( 5-13 
(5-13) 

5.0 
4.5 
6.0 

 5.0 

65 
65 
50 
50 

120 
170 
75 

110 

55 
77 
34 
50 

PRIMARY SEDIMENTATION AND CONVENTIONAL ACTIVATED SLUDGE WITH ANAEROBIC DIGESTION 

UNDIGESTED NO P REMOVAL) 
UNDIGESTED (WITH P REMOVAL) 
DIGESTED (NO P REMOVA 
DIGESTED (WITH P REMOVAL) 	• 

4.0 
5.0 
2.0 
3.5 

PO 
(d-0.5) 

_ 	i2-6) 

4.5 
4.0 
5.0 
4.0 

65 
60 
50 
45 

180 
220 
115 
150 

82 
100 
52 
68 

CONTACT STABILIZATION AND HIGH RATE WITH AEROBIC DIGESTION 

UNDIGESTED (NO P REMOVAL) 
UNDIGESTED (WITH P REMOVAL) 
DIGESTED (NO P REMOVAL) 
DIGESTED (WITH P REMOVAL) 

19.1
15.5  

6.1 
8.1 

(0.4-2.8 . 
(0.4-2.8

)  
) 

(1-3) 
(1-3) 

1 
1

.1
1  
 

1.9 
1.9 

70 
60 
70 
60 

170 
210 
115 
155 

n 
95 
52 
70 

EXTENDED AERATION WITH AERATED SPDGE HOLDING TANK 

P REMOVAL) WASTE ACTIVATED (NO 
	P REMOVAL) WASTE ACTIVATED 	I 

SLUDGE HOLDING TANK (NO P 
REMOVAL) 
SLUDGE HOLDING TANK (WITH P 
REMOVAL) 

10.0 
13.3 
4.0 

5.5 
._ 

(0.4-1.91 
( 0.4-1.9 
(0.4-5.0 

(0.4-4.5) 

0.9 
0.9 
2.0 

2.0 

70 
60 
70 

60 

90 
120 
80 

110 

41 
55 
36 

50 

NOTE 

1. (L/cu. m) DENOTES LITRES OF UOU1D SLUDGE PER CUBIC METRE OF TREATED SEWAGE 

2. (g/cu. m) DENOTES GRAMS OF DRY SOLIDS PER CUBIC METRE OF TREATED SEWAGE 

2. 
	

THE ABOVE VALUES ARE BASED ON TYPICAL RAW SEWAGE WITH TOTAL BOD . 170 mg/. SOLUBLE BOO . 50%. SS a  200 mg/l, P 
7 mg/L, NH4 20 mg& 

10.5.4 	Solids Retention Time 

The minimum solids retention time for a low rate digester shall be 30 days. The 
minimum solids retention time of a high rate digester shall be 15 days. 
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10-5-3 ' Tlpical Sludge Qualities and Generation Rates for Different Unit processes

When reliable data are not available, the sludge generation rates and characteristics given
in Table 10.5 may be used.
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1.0.5.4 Solids Reteution Time

The minimum solids retention time for a low rate digester shall be 30 days. The
minimum solids retention time of a high rate digester rf,.lt be 15 days.

TABLE 10.5 - TYPTCAL SLUDGE OUALITIES AND GENEMTION FATES FOR DIFFERENT UNIT PROCESSES
4

PRTMAHY SEpt M E!.|TATION W|TH ANAEROBTC Dtc ESTI

t:t:iff t$i:l:.{Kliiii:::ii.li},ili:

ON

UNDIGESTED (NO P REMOVAL)
UNDIGESTED WTTH P BEMOVAL)
DIGESTED (NO P BEMOVAL}
D|GESTED oVnH P REMOVAU

20
3.2
1.I
1.6

(3.ffi)
(3.$4

Et3l

5.0
4.5
6.0
5.0

65
65
50
50

ln
170
75

t10

55
7l
34
50

PRIMARY SEDIMENTATION AND CONVI :}MONALACTN /ATED SLUDGE wlTH ANAEFTI fBIC DIGFSl 'trtN

UNDIGESTED (NO P REMOVAL)
UNDIGESTED IWrM P REMOVAU
DIGESTED (NO P REMOVAU
DIOESTED lvVITH P REMOVAU

4.0
5.0
zo
3.5

e4
(2€.s)
(2€)
{2€l

4.5
4.0
5.0
4.0

65
@
g)
45

180m
't 15
19,

82
100
52
68

CONTACT STABILIZATION AND HIGH R, TE WIT}I AEFC ,BIC DIGESTIOI

UNDIGESTED (NO P REMOVALI
UNDIGESTED NTTH P REMOVAL)
qFEgIEg (NO P REMoVAU
DIGESTED fWITH P HEMOVALI

15.5
19.1
6.1
8.1

(0.+28)
(0.42.8)

(1-3)
{1-31

1.1
1.1
1.9
1.9

70
60
70
60

170
210
115
155

71
95
52
70

E)CENDED AEFATTON WITH AERATED rluDGE HOLD|I IG TANK

WASTE ACNVATEO (NO P REMOVAL)
WASTE ACTMATED TWTN P BEMOVAU
gf:uocE HoLD|NG TANK (NO P
REMOVAU
gll,PsE FoLD|NG rANK (wtfi P
REMOVAL)

10.0
13.3
4t)

5.5

(0.+1-9)
(0.+1.s)
(0.+s.0)

(0.+4.5)

0.9
0.9
2.O

2.O

70
60
70

@
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41
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36
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NOTE
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10.5.5 	Design of Tank Elements 

10.5.5.1 	Digester Shape 

Anaerobic digesters are generally cylindrical in shape with inverted conical bottoms. 
Heat loss from digesters can be minimized by choosing a proper depth-diameter ratio 
such that the total surface area is the least for a given volume. A cylinder with diameter 
equal to depth can be shown to be the most economical shape from heat loss viewpoint. 
However, structural requirements and scum control aspects also govern the optimum 
depth-diameter ratio. 

10.5.5.2 	Floor Shape 

To facilitate draining, cleaning and maintenance, the following features are desirable: 

The tank bottom should slope to drain toward the withdrawal pipe. For tanks equipped 
with mechanisms for withdrawal of sludge, a bottom slope not less than 1:12 
(vertical:horizontal) is recommended. Where the sludge is to be removed by gravity 
alone, 1:4 slope is recommended. 

10.5.5.3 	Depth and Freeboard 

For those units proposed to serve as supernatant development tanks, the depth should 
be sufficient to allow for the formation of a reasonable depth of supernatant liquor. A 
minimum water depth of 6 meters is recommended. The acceptable range for sidewater 
depth is between 6 and 14 m. 

The freeboard provided must take into consideration the type of cover and maximum gas 
pressure. For floating covers, the normal working water level in the tank under gas 
pressure is approximately 0.8 m below the top of the wall, thus providing from 0.5 to 
0.6 m of freeboard between the liquid level and the top of the tank wall. For fixed flat 
slab roofs, a freeboard of 0.3 to 0.6 m above the working liquid level is commonly 
provided. For fixed conical or domed roofs, the freeboard between the working liquid 
level and the top of the wall inside the tank can be reduced to less than 0.3 m. 

10.5.5.4 	Scum Control 

Scum accumulation can be controlled by including any of the following provisions in the 
equipment design: 

a. Floating covers keep the scum layer submerged and thus moist and more likely 
to be broken up; 

b. Discharging recirculated- sludge on the scum mat serves the same purpose as 
(a); 

c. Recirculating sludge gas under pressure through the tank liquors and scum; 
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equal to depth can be shown to be the most economical shape from heat loss viewpoint.
However, st:uctural requiremmts and scum conrol aspects also govern the optimum
depth-diameter :atio.

flonr Shrye

To facilitate drainin& deaning and maintenarce, the following features are desirable:

the tank bouom should slope to drain toward the withdrawal pipe. For tanks equipped
lr'it}l 6schani<ms for withdrawal of sludge, a bottom slope not less tlaan 1:12
(verticalhorizontal) is recomnended. Where the sludge is to be removed by gravity
alone, 1:4 slope is recomnended.
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For drose r:nits proposed to serrre as sup€riaatant developmmt tanks, the depth should
be sufficient to allow for the formation of a reasonable depth of supernatant liquor. A
tninimrrr't water depth of 6 meters is recornnended. The acceptable range forsidewater
depth is between 6 and 14 m.

Ttre freeboard provided must take into consideration the qpe of cover and maximum gas
pressure. For floating covers, the norsral working water level in rhe tank rnder gas
pressure is approxbately 0.8 m below the top of the wall, thus providing frorr 0.5 to
0.6 m of freeboard between t}re liquid levd and the top of the tank wall. For fixed flat
slab roofs, a freeboard of 0.3 to 0.6 m above the working liquid level is commonly
provided. For fixed conical or domed roofs, the freeboard between tlre working liquid
level and the top of the wall inside the tank can be reduced to less than 0.3 m.
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Scum accumulation can be controlled by induding any of the following provisions in the
equipmerrt design:

a. Floating covers keep the scum layersubmerged and thus moist andmore likely
. to be broken up;

b. Disdarging recirculated-sludge on the scurn rDat sewes the same purpose as
(a);

c. Recirculating sludge gas urder pressure through the tank liquors and scr:m;
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d. Mechanically destroying the scum by employing rotating arms or a propeller in 
a draft tube; 

e. A large depth-area ratio; or 

f. A concentrated sludge feed to the digester. 

Items (e) and (f) would release large volumes of gas per unit area, keep the scum in 
motion and mix the solids in the digester. 

	

10.5.5.5 	Grit and Sand Control 

The digesters should be designed to minimize sedimentation of the particles and 
facilitate removal if settling takes place. These objectives can be achieved if tank 
contents are kept moving at 0.23 to 0.3 m/s and the floor slopes are about 1:4. 

	

10.55.6 	Alkalinity and pH Control 

The effective pH range for methane producers is approximately 6.5 to 7.5 with an 
optimum range of 6.8 to 7.2. Maintenance of this optimum range is important to ensure 
good gas production and to eliminate digester upsets. 

The stability of the digestion process depends on the buffering capacity of the digester 
contents; the ability of the digester contents to resist pH changes. The alkalinity is a 
measure of the buffer capacity of a freshwater system. Higher alkalinity values indicate 
a greater capacity for resisting pH changes.. The alkalinity shall be measured as 
bicarbonate alkalinity. Values for alkalinity in anaerobic digesters range from 1500 to 
5000 mg/L as CaCO3. The volatile acids produced by the acid producers tend to depress 
pH. Volatile acid concentrations under stable conditions range from 100 to 500 mg/.L. 
Therefore, a constant ratio below 0.25 of volatile acids to alkalinity shall be maintained 
so that the buffering capacity of the system can be maintained. 

Sodium bicarbonate, lime, sodium carbonate, and ammonium hydroxide application are 
recommended for increasing alkalinity of digester contents. 

	

10.5.5.7 	Mixing 

Thorough mixing via digester gas (compressor power requirement 5 to 8 W/m3) or 
merhnnical means (6.6 W/m3) in the primary stage will be necessary in all cases when 
digesters are proposed. This mixing shall assure the homogeneity of the digester 
contents, and prevent stratification. 

Gas mixing methods are preferred. Gas mixing may be accomplished in any one of the 
following manners: 

a. Short mixing tubes; 
b. One or more deep-draft tubes; 
c. Diffusers at the digester floor, or 
d. Gas discharge below scum level. 
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d. Mechanically destroying the sctn by employing rotating anns or a propeiler in
a draft nrbe;

e. Alarge depth-area ratio; or

f. . A conc€nrated sludge feed to the digester.

Items (e) and (0 would release large volumes of gas per urit area, keep the scun in
motion and mix the solids in the digester.

GrX and.Sanl Cglrrrol

The digesters shottld be designed to Ednimize sedimentation of ttre partides and
facilitate removal if setding takes place. These objectives can be achieved if tank
coDtents are kept moving at 0.23 to 0.3 E/s and the floor siopes are about 1:4.

Allrrllfr,iqf oil pH Conrol

The effective pH range for methane producers is appro*imately 6.5 to 7.5 with an
optimumrange of 6.8to 72. Maintenance ofdris optimrmrrange is irnportantto ensure
good gas production and to eliminate digester upsets.

The stability of the digestion process depends on the butrering capacity of tbe digester
contents; dre ability of the digester coDter$s to resist pH changes. The alkalinity is a
me:$ure of the buffer capacity of a freshwater system. Highu dkdinityrnlues indicate
a greater capacity for resisting pH dranges.. The alkalinitl shall be measured as
bicarbonate alkalinity. Values for alkalinity in anaerobic digesters range from 15OO to
5000 mgll as CaCO.. Ttre volatile acids produced by ttre acid producers tmd to depress
pFL Volatile acid concentrations under stable conditions range from 100 to 500 mgfi-
Therefore, a constantratio below 0.25 of volatile acids to alkalinity shall be maintained
so that the buffering capacity of the qlstem can be maintained.

Sodir::n bicarbonate, lime, sodiun carbouate, and annronium hydroxide application are
recommsrded for increasing alkalinity of digester contens.

Mixing

Thorough mixing via digester gas (compressor power requirement 5 to 8 Wm3) or
DsehaFigal mean:t (6.6 W/m) in the primarysage will be necessary in all cases when
digesters are proposed. fti5 rniring shall assure the bomogeoeity of the digester
coDtents, and prevent stratifi cation.

Qa5 rni*ing methods are preferred. Q25 rniring may be accomplished in any oue of the
following manlers:

Short mixing ilbes;
One or more deepdraft nrbes;
Diffirsers at the digester floor; or
Gas discbarge below ssun level.

a.
b.
c.

d.
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10.55.8 	Sludge Inlets, Outlets, Redro.dation, and High Level Overflow 

10.5.5.8.1 	Multiple Inlets and Draw-Offs 

Multiple sludge inlets and draw-offs and, where used, multiple recirculation suction and 
discharge points to facilitate flexible operation and effective mixing of the digester 
contents, shall be provided unless adequate mixing facilities are provided within the 
digester. 

10.5.5.8.2 	Inlet Configurations 

One inlet should discharge above the liquid level and be located at approximately the 
center of the tank to assist in scum breakup. The second inlet should be opposite to the 
suction line at approximately the _ diameter point across the digester. 

10.5.5.8.3 	Inlet Discharge Location 

Raw sludge inlet discharge points should be so located as to minimize short circuiting 
to the digester sludge or supernatant draw-offs. 

10.5.5.8.4 	Sludge Withdrawal 

Sludge withdrawal to disposal should be from the bottom of the tank. The bottom 
withdrawal pipe should be interconnected with the necessary valving to the recirculation 
piping, to increase operational flexibility in mixing the tank contents. 

10.5.5.8.5 	Emergency Overflow 

An unvalved vented overflow shall be provided to prevent damage to the digestion tank 
and cover in case of accidental overfilling. This emergency overflow shall be piped to 
an .appropriate point and at an appropriate rate in the treatment process or sidestream 
treatment facilities to minimize the impact on process units. 

10.53.9 	Primary Tank Capacity 

The primary digestion tank capacity should be determined by rational calculations based 
upon such factors as volume of sludge added, its percent solids and character, the 
temperature to be maintained in the digesters, the degree or extent of mixing to be 
obtained and the degree of volatile solids reduction required. Calculations shall be 
submitted to justify the basis of design. 

When such calculations are not based on the above factors, the minimum primary 
digestion tank capacity outlined in Design Sections 10.5.5.9.1 and 10.5.5.9.2 will be 
required. Such requirements assume that a raw sludge is derived from ordinary 
domestic wastewater, that a digestion temperature is to be maintained in the range of 
32°C to 39°C, that 40 to 50 percent volatile matter will be maintained in the digested 
sludge and that the digested sludge will be removed frequently from the system. 
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MuIfuIe Inl* and Draw-Ofs

Multiple sludge inlets and d:zw-offs and where used, multiple recircr:lation suction and
discharge points to facilitate flexible operation and effective mixing of the digester
contenr, shall be provided unless adequate mixing facilities are provided within the
digester.

Inlet Configurafioru

One inlet should discharge above the liquid level and be located at approximately the
cmter of the tank to assist in scum breahrp. The second inlet should be opposite to ttre
suction line at approximately the _ diameter point aaoss the digester.

Inlet Dbdurge lpcation

Raw sludge inlet discharge points should be so located as to Einimize shon cAcuiting
to the digester sludge or supematant draw-offs.

Sludge Withdrawal

Sludge withdrawal to disposal should be from the bouom of the tadc Ttre bottom
withdrawal pipe should be intercornected with ttre necessaryvalving to the recirculation
piping, to increase operational flexibility in mixing the tank contents.

Emrrganqt Ovaflow

An runnlved vented overflow shall be provided to prevent damage to the digestion tank
and cover in case of accidental ovafilling. This emergency overflow shall be piped to
an.appropriate point and at an appropriate rate in the ueatnent process or sidestrea:n
reabmt facilities to minimize the impact on process rurits.

Prinory Tonk Capacity

Theprimary digestiontank capacityshould be determined byrational calculations based
upon such factors 35 vsl'rns of sludge added, its percent solids and character, the
teurperature to be maintained in the digesters, the degree or extslt sf rni-ing to be
obtained and the degree of volatile solids reduction reguired. Calculations shall be
submined to justiry the basis of design.

Wben such calculations are not based on dre above factors, the minimr:m primary
digestion tank capacity outlined in Design Sections 10.5.5.9.1 and 10.5.5.9.2 will be
required. Such requirements assume that a raw sludge is derived from ordinary
domestic wastewater, that a digestion temperature is to be maintained in the range of
32"C to 39'C, that 40 to 50 percent volatile matter will be maintained in the digested
sludge and that the digested sludge will be removed frequendy from the s]'stem.
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10.5.5.9.1 	High Rate Digester 

The primary high rate digester shall provide for intimate and effective mixing to prevent 
stratification and to assure homogeneity of digester content. The system may be loaded 
at a rate up to 1.6 kg of volatile solids per cubic meter of volume per day in the active 
digestion unit. When grit removal facilities are not provided, the reduction of digester 
volume due to grit accumulation should be considered. 

10.5.5.9.2 	Low Rate Digester 

For low rate digesters where mixing is accomplished only by circulating sludge through 
an external heat exchanger, the system may be loaded up to 0.64 kg of volatile solids 
per cubic meter of volume per day in the active digestion unit. This loading may be 
modified upward or downward depending upon the degree of mixing provided. 

10.55.10 	Secondary Digester Sizing 

The secondary digester should be sized to permit solids settling for decanting and solids 
thickening operations, and in conjunction with possible off-site facilities, to provide the 
necessary digested sludge storage. The necessary total storage time will depend upon 
the means of ultimate sludge disposal, with the greatest time required with soil 
conditioning operations (winter storage), and with less storage required with landfilling 
or incineration ultimate disposal methods. Offsite storage in sludge lagoons, sludge 
storage tanks, or other facilities may be used to supplement the storage capacity of the 
secondary digester. If high-rate primary digesters are used and efficient dewatering 
within the secondary digester is required, the secondary digester must be conservatively 
sized to allow adequate solids separation (secondary to primary sizing ratios of 2:1 to 
4:1 are recommended). 

1055.11 	Digester Covers 

To provide gas storage volume and to maintain uniform gas pressures, a separate gas 
storage sphere should be provided, or at least one digester cover should be of the gas-
holder floating type. If only one floating cover is provided, it shall be on the secondary 
digester. Insulated pressure and vacuum relief valves and flame traps shall be provided. 
Access manholes and at least two 200 mm sampling wells should also be provided on 
the digester covers. 

Steel is the most commonly used material for digester covers. However, other properly 
designed and constructed materials can also be successfully employed, such as concrete 
and fibreglass. 

1055.12 	Sludge Piping 

Maximum flexibility should be provided in terms of sludge transfer from primary and 
secondary treatment units to the digesters, between the primary and secondary digesters, 
and from the digesters to subsequent sludge handling operations. The minimum 
diameter of sludge pipes shall be 200 mm for gravity withdrawal and 150 mm for pump 
suction and discharge lines. Provision should be made for flushing and cleaning sludge 
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piping. Sampling points should be provided on all sludge lines. Main sludge transfer 
lines should be from the bottom of the primary digester to the mid-point of the 
secondary digester. Additional transfer lines should be from intermediate points in the 
primary digester (these can be dual-purpose supernatant and sludge lines). 

10.5.5.13 	Overflows 

Each digester should be equipped with an emergency overflow system. 

103.6 	Gas Collection, Piping and Appurtenances 

10.5.6.1 	General 

All portions of the gas system including the space above the tank liquor, storage facilities 
and piping shall be so designed that under all normal operating conditions, including 
sludge withdrawal, the gas will be maintained under positive pressure. All enclosed 
areas where any gas leakage might occur shall be adequately ventilated. All gas 
collection equipment, piping and appurtenances shall comply with the Canadian Gas 
Association Standard B105-M87. 

10.5.62 	Safety Equipment 

All necessary safety facilities shall be included where gas is produced. Pressure and 
vacuum relief valves and flame traps together with automatic safety shut-off valves, are 
essential. Water seal equipment shall not be installed. Gas safety equipment and gas 
compressors should be housed in a separate room with an exterior entrance. 

Provision should also be made for automatically purging the combustion chamber of the 
heating unit thoroughly with air after a shut-down or pilot light failure, and before it 
can be ignited. This will provide certainty that no explosive mixture exists within the 
unit. 

10.5.6.3 	Gas Piping and Condensate 

The main gas collector line from the digestion tanks shall be at least 64 mm in diameter 
with the gas intake being well above the digester scum level, generally at least 1.2 m 
above the maximum liquid level in the tank. If gas mixing is used, the gas withdrawal 
pipe must be of sufficient size to limit the pressure drop in terms of the total gas flow 
from the digester. Such flow includes not only the daily gas production, but also the 
daily gas recycling flow. The recycling gas flow information should be combined with 
the estimate peak daily gas flow data to determine the proper piping size. 

Gas pipe slopes of 20 mmim are desirable with a minimum slope of 10 mmim for 
drainage. The maximum velocity in sludge-gas piping shall be limited to not more than 
3.4 or 3.7 m/s. 

Gas piping shall slope to condensation traps at low points. The use of float controlled 
condensate traps is not permitted. 
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piping. Sampling points should be provided on all sludge lines. Main sludge tansfer
lines should be from the bottom of the primary digester to the mid-point of the
secondary digester. Additional ransfer lines should be from intersrediate points in the
primary digester (these can be dual-pr:rpose supernarant and sludge lines).

Ovafouts

Each digester should be equipped with an emergency overflow qtrt@.

Gas Gollection, Pbing and Appurtcnances

eflwal

All portions ofthe gas qruteur indudingthe space above the tank liquor, storage facilities
and piping shall be so designed that under all normal operating conditions, induding
sludge witttdrawal, ttre gas will be maintained rurder positive pressrre. All mdosed
areas where any gas leakage might occur shall be adequately vmtilated. All gas
collection equiprnenq piping and appurtenances shall comply with the Canadian Gas
Association Standard B 1 05-M87.

tufty F4uipmat

All necessary safety facilities shall be induded where gas is produced. Pressure and
vacuum relief valves and flane traps together with automatic safety sbut-offnalves, are
essential. Water seal equipment shall not be installed. Gas safety equipment afld gas
compressonr should be housed in a separate room with an exterior entra:nce.

Provision should also be made for automatically purging the combustion dranber of the
heating nnit thoroughly with air after a shut-down or pilot light failure, and before it
can be ignited. This will provide cerrainty that no explosive mixnre exisa within the
r.rnit.

GasPbing and.hndanstc

The main gas collector line from the digestion tad<s shatl be at least 64 mgr in diameter
with the gas intake being well above the digester scum level, generally at least 1.2 m
above the maximun liquid level in the tanlc If gas rntuirrg is used, the gas withdrawal
pipe must be of sufficient size to limit the pressr:re drop in terms of the total gas flow
from the digester. Sudr flow indudes not only the daily gas production, but also the
daily gas recyding flow. lhe recyding gas flow inforrration should be combined with
the estimate peak daily gas flow data to deteroine the proper piping size.

Gas pipe slopes of 20 m:n/m are desirable with a rninixoum slope of 10 mm./m for
drainage. The maximum velocity in sludge-gas piping shall be limited to not more than
3.4 or 3.7 tt/s.

Gas piping shall slope to condensation traps at low points. The use of float controlled
condensate traps is not perrnitted.
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Adequate pipe support is essential to prevent breaking, and special care should be given 
where pipes are located underground. 

Gas piping and pressure relief valves must include adequate flame traps. They should 
be installed as dose as possible to the device serving as a source of ignition. 

	

105.6.4 	Gas Utilization Equipment 

Gas burning boilers, engines, etc., should be located at ground level and in well 
ventilated rooms, not connected to the digester gallery. Gas lines to these units shall be 
provided with suitable flame traps. 

	

10.5.6.5 	.Electrical Systems 

Electrical fixtures and controls, in places enclosing anaerobic digestion appurtenances, 
where hazardous gases are normally contained in the tanks and piping, shall comply 
with the Canadian Electrical Code, Part 1 and the Nova Scotia Power Standards. 
Digester galleries should be isolated from normal operating areas. 

	

105.6.6 	Waste Gas 

Waste gas burners shall be readily accessible and should be located at least 15 m away 
from any plant structure if placed at ground level, or may be located on the roof of the 
control building if sufficiently removed from the tank. In remote locations it may be 
permissible to discharge the gas to the atmosphere through a return-bend screened vent 
terminating at least 3 m above the walking surface, provided the assembly incorporates 
a flame trap. Waste gas burners shall be of sufficient height and so located to prevent 
injury to personnel due to wind or downdraft conditions. 

All waste gas burners shall be equipped with automatic ignition, such as a pilot light or 
a device using a photoelectric cell sensor. Consideration should be given to the use of 
natural or propane gas to insure reliability of the pilot light. 

Provision for condensate removal, pressure control, and flame protection ahead of waste 
burners is always required. 

	

10.5.6.7 	Ventilation 

Any underground enclosures connecting with digestion tanks or containing sludge or gas 
piping or equipment shall be provided with forced ventilation in accordance with Design 
Sections 2.2.7.1 and 2.2.7.3. Tightly fitting self-closing doors should be provided at 
connecting passageways and tunnels to minimize the spread of gas. 

	

10.5.6.8 	Meter 

A gas meter with bypass shall be provided, to meter total gas production for each active 
digestion unit. Total gas production for two-stage digestion systems operated in series 
may be measured by a single gas meter with proper interconnected gas piping. 
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Gas burning boilers, mgines, etc., should be located at grorurd level and in well
ventilated rooDs, not connected to the digester galery. Gas lLes to ttrese gnir shall be
provided with suitable flame taps.

EIwimI Slcrfnlt

Electrical fixtures and controls, in places enclosing anaerobic digestion appurtenances,
w^hgre 

-hazardou:r 
gas€.s ar.9 n-ormalry contained in o" mnks an-rt pipins, snat compty

with the Canadian Electrical Gode, Part 1 and the Nova Scotil power stotaoir.
Digester ga[eries should be isolated from normal operating areas.

Waste Cros

Waste gas burners shall be readily accessible aod should be located at least 15 m away
from any pknt stnrcture if placed at ground level, or raay be located on t're roof of dre
control building if suffciently removed from the tar& In remote locations it may be
pemissible to disdrarge 6e gas to tlte auosphere through a return-bend screened vmt
terminating at least 3 m above the walking snrface, prooid"a the assenbly incorporates
3 flane uap- Waste gas burners shall be of suffcimt height and so tocatea to iru*tinjury to personnel due to wind or downdraft conditions.

All waste gas bumers th$t Ul equipped with automatic ignition, such as a pilot light or
a device using a photoelecuic cell sensor. consideratiorishoula be given io ttre te of
natural or propaDe gas to insure reliability of the pilot light

Provision for coudeasate removal, pressure control, and flasre protection ahead of waste
burners is alwap required.

VaznTation

Any underground eudosures corurecting with digestion anks or couEiniDg sludge or gas
piping or eEripment shall be provided with forcJd ventilation in accordanie wid poigl
Sections 2-27-l and 227.3. Tigbdy fining self-closing doors should be providedit
corurecting passageuriryrs and nrurels 16 'nini'nios the splead of gas.

MdT

f.ras Seter with blpass shall be provided, to meter total gas productiou for eictr active
digestion unir Toml gas production fortwo-shge digesti-on 
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:'. ,I



SLUDGE HANDLING AND DISPOSAL 	 Page D10 - 22 

Where multiple primary digestion units are utilized with a single secondary digestion 
unit, a gas meter shall be provided for each primary digestion unit. The secondary 
digestion unit may be interconnected with the gas measurement unit of one of the 
primary units. Interconnected gas piping shall be properly valved with gas tight gate 
valves to allow measurement of gas production from either digestion unit or 
maintenance of either digestion unit. 

Gas meters may be of the orifice plate, turbine or vortex type. Positive displacement 
meters should not be utilized. The meter must be specifically designed for contact with 
corrosive and dirty gases. 

103.7 	Digestion Tank Healing 

10.5.Z1 	Heating Capadty 

10.5.7.1.1 	Capacity 

Sufficient heating capacity shall be provided to consistently maintain the design sludge 
temperature considering insulation provisions and ambient cold weather conditions. 
Where digestion tank gas is used for other purposes, an auxiliary fuel may be required. 

10.5.7.2 	Insulation 

Wherever possible, digestion tanks should be constructed above ground-water level and 
should be suitably insulated to minimize heat loss. 

10.5.7.3 	Heating Facilities 

Sludge may be heated by circulating the sludge through external heaters or by heating 
units located inside the digestion tank. The external heat exchanger systems are 
preferred. 

10.5.7.3.1 	External Heating 

Piping shall be designed to provide for the preheating of feed sludge before introduction 
to the digesters. Provisions shall be made in the lay-out of the piping and valving to 
facilitate heat exchanger tube removal and cleaning of these lines. Heat exchanger 
sludge piping shall be sized for peak heat transfer requirements. Heat exchangers 
should have a heating capacity of 130 percent of the calculated peak heating 
requirement to account for the occurrence of sludge tube fouling. 

10.5.7.3.2 	Other Heating Methods 

a. The use of hot water heating coils affixed to the walls of the digester, or other 
types of internal heating equipment that require emptying the digester contents 
for repair, are not acceptable. 

b. Other systems and devices have been developed recently to provide both mixing 
and heating of anaerobic digester contents. These systems will be reviewed on 
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Where multiple primary digestion units are utilized with a single secondary digestion
r:nit, a gas meter shall be provided for each primary digestion r:nit. The secondary
digestion unit may be interconnected with the gas measurement r:nit of one of the
primary r:nits. Interconnected gas piping shall be properly rralved with gas tight gate
valves to allow m€asurement of gas production from either digestion r:nit or
maintenance of either digestion urit.

Gas meters may be of *re orifice plate, turbine or vortex tlpe. Positive displacement
meters should not be utilized. The meter must be specifically designed for contact wittr
corrosive and dirty gases.

Digestion TankHeating

Hating Csydy

Capocity

Sr:ffcient heatbg capacity shall be provided to consistendy maintain the design sludge
temperature considering insulation provisions and ambient cold weather conditions.
Where digestion tank gas is used for other purposes, :ul auxiliary firel may be reErired.

Inslation

Whereverpossible, digestion tanks should be consructed above ground-water level and
should be suitably insulated to rninimize heat loss.

HatingFaalitis

Sludge may be heated by circulating the sludge through exeraal heaters or by heatipg
unis located inside the digestion tank The external heat exchanger s)rstems are
preferred.

External Heating

Piping shall be designed to provide for the preheating offeed sludge before introduction
to the digesters. Provisions shall be made in the lay-out of the piping and rnlving to
facilitate heat exchanger nlbe removal and deaniqg of these lines. Heat exchanger
sludge piping shall be sized for peak heat transfer requirements. Heat exchangers
should have a heating capacity of 130 percent of the calculated peak heating
requirement to account for the occurrence of sludge nrbe fouling.

Othr HeatingMethods

a. The use of hot water heating coils affixed to the walls of the digester, or other
tlpes of internal heating equipment that require emptying the digester contents
for repair, are not acceptable.

b. Other qnt ms and devices have been developed recentlyto provide lsfl ni*ing
and heating of anaerobic digester coutmts. These s,'stens will be reviewed on
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their own merits. Operating data detailing their reliability, operation, and 
maintenance characteristics will be required. 

10.5.7.4 	Hot Water Internal Heating Controls 

10.5.7.4.1 	Mixing Valves 

A suitable automatic mixing valve shall be provided to temper the boiler water with 
return water so that the inlet water to the removable heat jacket or coils in the digester 
can be held below a temperature at which caking will be accentuated. Manual control 
should also be provided by suitable by-pass valves. 

10.5.7.4.2 	Boiler Controls 

The boiler should be provided with suitable automatic controls to maintain the boiler 
temperature at approximately 80°C to minimize corrosion and to shut off the main gas 
supply in the event of pilot burner or electrical failure, low boiler water level, excessive 
temperature, or low gas pressure. 

10.5.7.4.3 	Boiler Water Pumps 

Boiler water pumps shall be sealed and sized to meet the operating conditions of 
temperature, operating head, and flow rate. Duplicate units shall be provided. 

10.5.7.4.4 	Thermometers 

Thermometers should be provided to show inlet and outlet temperatures of sludge, hot 
water feed, hot water return and boiler water. 

10.5.7.4.5 	Water Supply 

The chemical quality should be checked for suitability for this use. 

IOS.Z5 	External Heater Operating Controls • 

All controls necessary to insure effective and safe operation are required. Provision for 
duplicate units in critical elements should be considered. 

10.5.8 	Supernatant Withdrawal 

10.5.8.1 	Piping Size 

Supernatant piping should not be less than 150 mm in diameter. Precaution must be 
taken to avoid loss of digester gas through supernatant piping. 
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their own merits. Operating- data detailing theA retiability, operation, and
maintenance characteristics will be required.

10.5.7.4 HotWatrrlntznolHeatingConrols

10.5.7.4.1 MixingValvs

A suitable autonatic mixing valve shall be provided to temper the boiler water with
rettrrn water so that the inlet water to the removable heat jaclet or coils in the digester
can be held below a temPeratlrre atwhich caking will be accmnrated. Manual control
should also be provided by suitable by-pass valvis.

10.5.7.4.2 Boiler Controls

The boiler should be provided with suitable automatic conrols to maintain dre boiler
temPerature at app:oximately 80"C to minimize corrosion and to shut offthe main gas
supply in the event of piloi burner or elecuical failure, Iow boiler water level, e:rcessive
terDperature, or low gas pressure.

10.5.7.4.3 Boilq Watq h.tmps

Boiler water PumPs shall be sealed and sized to meet the operating conditions of
temPerature, operating head, and flow rate. Duplicate rmits shall be piovided.

/-\ 70.5.7.4.4 Thrmometss

V Ttrersrometers should be provided to show inlet and.ourlet temperatures of sludge, hot
water feed, bot water retum and boiler water.

10.5.7.4.5 Watq Sryply

The chenical quality shourd be checked for suitability for this use.

7O_5.7-S F.rszralHerrtrr O;a:adng C,onnols

All conrols necessaryto insure effective and safe operation are required. provision forduplicate'nits in qiticar elements shourd be considered.

105.8 Superoam't$iftdraural

7os-8.7 HpW sin

supernatant-li?i"g should not be less than 150 mm in diameter. precaution mgst be
taken to avoid loss of digester gas t}rough supernatant piping.

.: .q



SLUDGE HANDLING AND DISPOSAL 	 Page D10 - 24 

10.5.8.2 	Withdrawal Arrangement 

10.5.8.2.1 	Withdrawal Levels 

Piping should be arranged so that withdrawal can be made from three or more levels 
in the tank. A positive unvalved vented overflow shall be provided. 

Both primary and secondary digesters should be equipped with supemating lines, so that 
during emergencies the primary digester can be operated as a single stage process. 

10.5.8.2.2 	Supernatant Selector 

A fixed screen supernatant selector or similar type device shall be limited for use in an 
unmixed secondary digestion unit. 

If a supernatant selector is provided, provisions shall be made for at least one other 
draw-off level located in the supernatant zone of the tank, in addition to the unvalved 
emergency supernatant draw-off pipe. High pressure back-wash facilities shall be 
provided. 

10.5.8.2.3 	Withdrawal Selection 

On fixed cover tanks the supernatant withdrawal level should preferably be selected by 
means of interchangeable extensions at the discharge end of the piping. 

10.5.8.3 	Sampling 

Provision should be made for sampling at each supernatant draw-off level. Sampling 
pipes should be at least 40 mm in diameter and should terminate at a suitably-sized 
sampling sink or basin. 

10.5.8.4 	Alternate Supernatant Disposal 

An alternate disposal method for the supernatant liquor such as a lagoon, an additional 
sand bed or hauling from the plant site should be provided for use in case supernatant 
is not suitable or other conditions make it advisable not to return it to the plant.. 
Consideration should be given to supernatant conditioning where appropriate in relation 
to its effect on plant performance and effluent quality. 

10.5.9 	Sludge Sampling Requirements 

An adequate number of sampling pipes at proper locations should enable the operator 
to assess the quality of the contents and to know how much sludge is in the digesters. 
The following requirements shall govern the design: 

a. To avoid clogging, sludge sampling pipes should be at least 75 mm in diameter, 

b. Provision should be made for the connection of a water source of adequate 
pressure to these pipes for back flushing when the need arises; and 
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705-82 WithdrawlalArr.anganat

10.5.8.2.1 Withdrawal La'els

Piping should be arranged so that withdrawal can be made from three or more levds
in the tanlc A positive r:nrnlved vented overflow shall be provided.

Both primary and secondary digesters should be equipped wi0r supemating lines, so that
dr.ring emergencies the primary digester can be operated as a single stage process.

10.5.8.2.2 Superndtant Seleaor

A 6xed screen supernatant selector or similar type device shall be timilsd for use in an
unmixed secondary digestion unit

If a superoatant sdector is provided provisions shall be made for at least one other
draw-off level located in the supernatant zone of the tank, in addition to the unrralved
emergency supernatant draw-off pipe. High pressr:re back-wash facilities shall be
provided.

10.5.82.3 Withilrawal Selution

On ftred covertanlc the supematantwithdrawal level should prderably be selected by

. means of interchangeable extensions at ttre discharge end of the piping.

705.&3 Sanpling

Provision should be made for sampling at each supernatant draw-off level. Sampling
pipes should be at least 40 m:n in diameter and should terminate at a suitably-sized
sampling sink or basin.

705.8.4 Altsnote &rya naantDdsposal

fui altemate disposal method for the superaatant liquor such as a lagoon, an additional
sand bed or hauling from the plant site should be provided for uie in case supernatmt
is not suitable or other conditions make it advisable not to retrur it to the plant .

Consideration should be given to supernaEnt conditioning where appropriate in relation
to its effect on plant performance and efluent qualrty.

105.9 Sludge SarylingRequftEmeuts

An adequate number of sampling pipes at proper locations should enable the operator
to assess the quality of *re contents and to know how much sludge is in the digesters.
The following requirements shall govern the design:

a. To avoid dogging, sludge sampling pipes should be at least 75 mn in diameter;

b. trrovision should be made for the corurection of a water source of adequate
pressure to these pipes for back flushing when the need arises; and
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c. 	There shall be at least three sampling pipes each separately valved for the 
primary digesters and four for the secondary digesters. 

10.6 	AEROBIC SLUDGE DIGESTION 

10.6.1 	General 

Aerobic digestion is accomplished in single or multiple tanks, designed to provide 
effective air mixing, reduction of the organic matter, supernatant separation and sludge 
concentration under controlled conditions. 

10.6.2 	Applicability 

Aerobic digestion is considered suitable for secondary sludge or a combination of 
primary and secondary sludge. Table 10.6 presents the advantages and disadvantages 
in the use of aerobic sludge digestion. 

TABLE 10.6 - ADVANTAGES AND DISADVANTAGES OF AEROBIC SLUDGE DIGESTION 

ingtOgliii*200Wir"" Afitatiet7 BeiniMENNOMMORN::::::1:2001 
NWOMAIRMaiiiisg 

" 	• : 4 	VOSEKSUNIME: 

LOW INITIAL COST PARTICULARLY FOR SMALL PLANTS  HIGH ENERGY COSTS 

SUPERNATANT LESS OBJECTIONABLE THAN 
ANAEROBIC 

GENERALLY LOWER VSS DESTRUCTION THAN 
ANAEROBIC  

SIMPLE OPERATIONAL CONTROL REDUCED pH AND ALKALINITY 

BROAD APPLICABILITY POTENTIAL FOR PATHOGEN SPREAD THROUGH 
AEROSOL DRIFT 

IF PROPERLY DESIGNED, DOES NOT GENERATE 
NUISANCE ODOURS 

SLUDGE IS TYPICALLY DIFFICULT TO DEWATER BY 
MECHANICAL. MEANS 

REDUCES TOTAL SLUDGE MASS 
_ 

COLD TEMPERATURES
MANCE 	

ADVERSELY AFFECT 
PERFOR  

10.6.3 
	

Field Data 

Wherever possible, such as in the case of plant expansions, actual sludge quantity data 
should be considered for digester design. Often, due to errors introduced by poor 
sampling techniques, inaccurate flow measurements or unmeasured sludge flow streams, 
the sludge data from existing plants may be unsuitable for use in design. Before sludge 
data is used for design, it should be assessed for its accuracy. 
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There shall be at least three sampling pipes each separately rnlved for the
primary digesters and four for the secondary digesters.

r.0.6

10.6.1
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10.63

AEROBIC SLI'DGE DIGESTION

Cr@eral

Aerobic digestion is accomplished in single or multiple tanls, designed to provide
effective air mixing, reduction of the organic Datter, supernatirnt separation and sludge
concentration nnder controlled conditions.

AppUcability

Aerobic digestion is considered suitable for secondary sludge or a combination of
Primary and secondary sludge. Table 10.6 presenc the advantages and disadrnntages
in the use of aerobic sludge digestion.

Field Data

Whereverpossible, sudr as in the case of plant expansions, acnrd sludge quantity data
should be considered for digester design often, due to erors btroduced by poor
sampling techniques, iuaccurate flow measurements or unmeasured sludge flow streams,
the sludge data from existing plants may be unsuiable for use in design. Before sludge
data is used for design, it should be assessed for its accuracy.

TABLE 10.6. ADVANTAGES AND DISADVANTAGES OF AEROBIC SLUDGE DIGESTION

LOW IMTLAL COST PAFMCULAFLY FOR SMALL PI.ANTS

SUPERMTANT LESS OB.JECNOMBLE THAN GENEMTLY LOWER VSS DESTFUCNON T}IAN
ANAEROBIC

BROAD APPUCABIUTY POTENTIAL FOR PATHOGEN SPREAD T}frOt'lGH
AEROSOL DRIFT

IF PFOPERLY DESIGNED. DOES NOT GENERATE SLUDGE IS TY?ICALLY DIFFICULT TO DB'VATER BY

FEDUCES TOTAL SLUDGE i'ASS COLD TEMPERAruFES ADIEFSELY AFFECT
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10.6.4 	Multiple Units 

Multiple digestion units capable of independent operation are desirable and shall be 
provided in all plants where the design average flow exceeds 455 m3/d (100,000 IGpd). 
All plants not having multiple units shall provide alternate sludge handling and disposal 
methods. 

	

10.6.5 	Pretreatment 

Thickening of sludge is recommended prior to aerobic digestion. 

	

10.6.6 	Design Considerations 

Factors which should be considered when designing aerobic digesters include: 

a. the type of sludge to be digested; 
b. the ultimate methtid of disposal; 
c. required winter storage; 
d. digester pH; 
e. sludge temperature; and 
f. raw sludge qualities. 

	

10.6.7 	Solids Retention Time 

Where land disposal of digested sludge is practised, a minimum solids retention time of 
45 days is required. If local conditions require a more stable sludge, a sludge age of 90 
days shall be necessary. To produce a completely stable sludge, a sludge age in excess 
of 120 days is required. 

	

10.6.8 	Hydraulic Retention Time 

The minimum required hydraulic retention time for aerobic digesters provided with pre-
thickening facilities are as follows: 

Minimum HRT (days) 	Type of Sludge 

25 	Waste Activated Sludge Only 
25 	Trickling Filter Sludge Only 
30 	Primary Plus Secondary Sludge 

The more critical of the two guidelines, solids retention time and hydraulic retention 
time, shall govern the design. 
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10.6.4 Multiple Unir

Multiple digestion ruia capable of independent operation ire desirable and shall be
provided in all plants where the design average flow exceeds 455 m3ld GOqOoO IGpd).
All plants not having multiple units shall provide altemate sludge handling and disposal
met}rods.

10.6.5 Pretreafrent

Thickening of sludge is recomrnended prior to aerobic digestion..

10.6.6 DesigD Corsideratious

Factors which should be coruidered when designing aerobic digesters include:

a. the tlpe of sludge to be digested;
b. the ultimate method of disposal;
c. required winter stoiage;
d. digester pH;
e. sludge temperanue; and
t. raw sludge qualities.

70.6.7 Solids RetotionTime

' Where land disposal of digested sludge is practised, a minimum solids retention time of
45 dap is required If local conditions require a more stable sludge, a sludge age of 90
days shall be necessary. To produce a completely stable sludge, a sludge age in excess
of 120 dap is required.

LO6,8 H5fira{ic Retentios Time

The minimrun required hydraulic retmtion time for aerobic digesters provided with pre-
thickening facilities are as follows:

Minftnum HRT (dap) Type of Sludge

?5 Waste Activated Sludge Only
25 Trickling Filter Sludge Only
30 Primary Plus Secondary Sludge

The more critical of the nro guidelines, solids retention time and hydraulic rerention
time, shall govern the design.
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10.6.9 	Tank Design 

10.6.9.1 	Tank Capacity 

The determination of tank capacities shall be based on rational calculations, including 
such factors as quantity of sludge produced, sludge characteristics, time of aeration and 
sludge temperature. 

Calculations shall be submitted to justify the basis of design. 

When such calculations are not based on the above factors, the minimum combined 
digestion tank capacity shall be based on the following: 

Volatile solids loading shall not exceed 1.60 kg per cubic meter of volume per day in the 
digestion units. Lower loading rates may be necessary depending on temperature, type 
of sludge and other factors. 

If a total of 45 days sludge age is all that is provided, it is suggested that 2/3 of the total 
digester volume be in the first tank and 1/3 be in the second tank. Actual storage 
requirements will depend upon the ultimate disposal operation. Any minor additional 
storage requirements may be made up in the second stage digester, but if major 
additional storage volumes are required, separate on-site or off-site sludge storage 
facilities should be considered to avoid the power requirements associated with aerating 
greatly oversized aerobic digesters. 

10.6.9.2 	Air and Mixing Requirements 

Aerobic sludge digestion tanks shall be designed for effective mixing by satisfactory 
aeration equipment. Sufficient air shall be provided to keep the solids in suspension and 
maintain dissolved oxygen between one and two mg/1. A minimum mixing and air 
requirement of 0.85 litres per second per cubic meter of tank volume shall be provided 
with the largest blower out of service. If diffusers are used, the non-dog type is 
recommended and they should be designed to permit continuity of service. If 
mechanical aerators are utilized, at least two turbine aerators per tank shall be provided. 
Use of mechanical equipment is discouraged where freezing temperatures are normally 
expected. 

Air supply to each tank should be separately valved to allow aeration shut-down in 
either tank. 

10.6.9.3 	Tank Configuration 

Aerobic digesters are generally open tanks. The tankage should be of common wall 
construction or earthen-bermed to minimize heat loss. Tank depths shall be between 
3.5-4.5 m; tanks and piping should be designed to permit sludge addition, sludge 
withdrawal, and supernatant decanting from various depths. Freeboard depths of at 
least 0.9 to 1.2 in should be provided to account for excessive foam levels. Floor slopes 
of 1:12 to 3:12 should be provided. 

f • 
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Tank Dcign

Tol* C.apacity

The determination of tank capacities shall be based on rational calculations, including
sudr factors as quantity of sludge produced, sludge characteristics, time of aeration and
sludge tempenrure

Calculations shall be zubmitted to jusu$ the basis of design.

When such calculations are not based on the above factors, the 4inimum combined
digestion tank capacity shall be based on.the following:

V_olatile solids loading shall not el<ceed 1.60 kg per cubic meter of volu:ne per day in the
digestion rmits. Lower loading rates may be uecessary depending on temperlature, t,?e
of sludge and other factors.

If a toul of 45 days sludge age is all ttrat is provided, it is suggested trat 2/3 of the total
digester volume be in the first tank and 7/3 be in the second tanls Acilal stolage
requirernents will depend.upon the ultimate disposal operation. Any minor additional
storage requireurents may be urade up in the second stage digester, but if major
1d_ditignal stonte volur','es are required, s€paftlte on-sire or off-site sludge srorate
facilities should be coasidered to avoid the power reguiremmts associated with 

"uotiiggreatly oversized aerobic digesters.

Air arllrl fufaing Rcqnfirczlrrzla

Aerobic sludge digestion tanks shall be designed for effective mixing by satisfacrory
aeration equipment. Suffcient air shall be provided to keep the solids in suspension ani
maintain dissolved o4flgen between one and nno mg/. A minimunr rnixing and air
requAement of 0.85 litres per second per orbic meteiof tank volr,'ne shall be provided
with the largest blower out of sewice. If diffrrsers are used, the non-clog a'". it
reco'nmended and they should be designed to permit continuity of ssvice. If
mechanical aerators are utilized, at least two turbine aerators per anlina[ be provided.
use of mechanical equipment is discouraged where freezing temperatures are normally

"*p.:t 
d.

AA supply to each tank should be separately valved to allow aeration shut-down in
either anlc

Tot* @gtr,ation

Aerobic digesters are generally open tanks. The tankage should be of comnon wall
consruction or earthen-bermed to uinimize heat loss. Tank depths shall be betrreen
3-5-4-5 m; anks and piprgg should be designed to permit sludge addition, sludge

lvi6draural, and supernaairt decanting from various depths. Frdboard depths of at
least 0.9 to 1.2 m should be provided to account for o<ceslive foam levels. Floor slopes
of 1:12 to 3:12 should be provided.
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10.6.9.4 	Supernatant Separation and Scum and Grease Removal 

10.6.9.4.1 	Supernatant Separation 

Facilities shall be provided for effective separation or decanting of supernatant. Separate 
facilities are recommended; however, supernant separation may be accomplished in the 
digestion tank provided additional volume is provided. The supernatant drawoff unit 
shall be designed to prevent recycle of scum and grease back to plant process units. 
Provision should be made to withdraw supernatant from multiple levels of the 
supernatant withdrawal zone. 

10.6.9.4.2 	Scum and Grease Removal 

Facilities shall be provided for the effective collection of scum and grease from the 
aerobic digester for final disposal and to prevent its recycle back to the plant process and 
to prevent long term accumulation and potential discharge in the effluent. 

10.6.10 	High Level Emergency Overflow 

An unvalved high level overflow and any necessary piping shall be provided to return 
digester overflow back to the head of the plant or to the aeration process in case of 
accidental overfilling. Design considerations related to the digester overflow shall 
include waste sludge rate and duration during the period the plant is unattended, 
potential effects on plant process units, discharge location of the emergency overflow, 
and potential discharge or suspended solids in the plant effluent. 

10.6.11 	Digested Sludge Storage Volume 

10.6.11.1 	Sludge Storage Volume 

Sludge storage must be provided in accordance with Design Section 10.11 to 
accommodate daily sludge production volumes and as an operational buffer for unit 
outage and adverse weather conditions. Designs utilizing increased sludge age in the 
activated sludge system as a means of storage are not acceptable. 

10.6.11.2 	Liquid Sludge Storage 

Liquid sludge storage facilities shall be based on the following values unless digested 
sludge thickening facilities are utilized to provide solids concentrations of greater than 
2 percent. 
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10.6.10

10.6.11

70.6.77.7

70.6.772
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S up rlrrlatant S ep ar ation

Facilities shall be provided for effective separation or decantinS of supernatant Separate
facilities are recourmended; however, supern:nt separation may be accomplished in the
digestion tark provided additional volr''me is provided. The supernatant drawoff rmit
shall be designed to prevent recycle of scum and grease back to plant process units.
Provision should be made to withdraw supernatant from multiple levels of the
supernatant withdrawal zone.

Scum and GreoseRanoval

Facilities shall be provided for the effective collection of scum and grease from the
aerobic digester for final disposal and to prevmt its recyde back to the plant process and
to prevent long term accr:mulation and potential disdrarge in the eflumt

High kvel Energency Overflow

An rmvalved high level overflow and any necessary piping shall be provided to renrn
digester overflovr back to the head ofthe plant or to the aeration process in case of
accidental overfilling. Design considerations related to the digester overflow shall
indude waste sludge rate and duration during the period the plant is unattended,
potential effecB on plant process units, discharge location of the emergency overflow,
and potential discharge or suspended solids in the plant efluent.

Digested Sludge Storage Volume

Sludge Sbruge Vohnne

Sludge storrte must be provided in accordance with Design Section 10.11 to
accommodate daily sludge production volumes and as an operational br:ffer for rurit
outage and adverse weather conditions. Designs utilizing increased sludge age in the
acthrated sludge s,6teo as a means of storage are not acceptable.

Iiq,tid Sludge Sarage

Liquid sludge stonge facilities shall be based on the following values unless digested
sludge &ickming facilities are utilized to provide solids concentations of greater than
2 percent.
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Sludge Source 
Volume 
m3/P.E./day 

Volume 
ft.W.E./day 

Waste activated sludge--no primary 
settling, primary plus waste 
activated sludge, and extended 
aeration activated sludge 

Waste activated sludge exclusive 
of primary sludge 

Primary plus fixed film reactor sludge 

0.004 

0.002 

0.003 

0.13 

0.06 

0.10 

HIGH pH STABILIZATION 

General 

10.7 

10.7.1 

Alkalizie material may be added to liquid primary or secondary sludges for sludge 
stabilization in lieu of digestion facilities; to supplement existing digestion facilities;- or 
for interim sludge handling. There is no direct reduction of organic matter or sludge 
solids with the high pH stabilization process. There is an increase in the mass of dry 
sludge solids. Without supplemental dewatering, additional volumes of sludge will be 
generated. The design shall account for the increased sludge quantities for storage, 
handling, transportation, and disposal methods and associated costs. 

	

10.7.2 	Operational Criteria 

Sufficient alkaline material shall be added to liquid sludge in order to produce a 
homogeneous mixture with a minimum pH of 12 after 2 hours of vigorous mixing. 
Facilities for adding supplemental alkaline material shall be provided to maintain the pH 
of the sludge during interim sludge storage periods. 

	

10.7.3 	Odour Control and Ventilation 

Odour control facilities shall be provided for sludge mixing and treated sludge storage 
tanks when located with 800 m of residential or commercial areas. The reviewing 
authority should be contacted for design and air pollution control objectives to be met 
for various types of air scrubber units. Ventilation is required for indoor sludge mixing, 
storage or processing facilities. 
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lrfnslaay

Voh:ne
fL3/PL/day

Waste actirnted sludge-no primary
setding, priEary plus waste
actirrated sludgg and extended
aeration actfirated sludge

Waste activated sludge exclusive
of primary sludge

Primary plus fi:<ed film reactor sludge

0.004

0.002

0.003

0.13

0.06

0.10

10.7

].o.7.7

to.72

70.7-3

HIGH pH SIABIIJZATION

eren€ral

Alkaline mat€rial -y.p" afdef to liE'd primary or secondary srudges for sludgestabilization in lieu of digestion facilities; to- iupplient .$;drt digestion facilities;.orfor interim sludge handling. There is no direc't'rea".tion ori-fr"tti. matter o, ,r"ag"solids withr*re bigh pH stabilization process. There is an increle in the mass of aijsludge solids. Witrout suppleurental dewatering additional .rolrrroo of sludge will begenemted' The design shall account for the-iricreased sludge quantities foi rto111g",handling tra:rsportation, ald disposar mettrods and associat"i .oro.

Op€radoDd Csiteria

sufficient alkaline material shall be added to liquid sludge in order to produce ahomogeneous Dixture with a minimum pH of rf aner z toru, of vigorous mixing.Facilities for adding supplemeutal alkaline material shall ue prooia"a to J.irrt"in o.Jiiof the sludge dr:ring interim sludge $orage periods.

Odorr Gonuol and Veutilation

odour control facilities shall be provided for sludge mixing and treated sludge storatetanks when located with gm n of resideutial oi .o',-,!.ia 
"r"". The reviewingauthority should be contacted for design and air pou"tio" ."uor objectives to be metfor rrarious t12es of ah scmbber units. 

-ventilation 
lr t"G"i]"r indoor sludge mixing,storage or processing facilities.
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10.7.4 	Mixing Tanks and Equipment 

10.7.4.1 	Tanks 

Mixing Tanks may be designed to operate as either a batch or continuous flow process. 
A minimum of two tanks shall be provided of adequate size to provide a minimum 2 
hours contract time in each tank. The following items shall be considered in 
determining the number and size of tanks: 

a. peak sludge flow rates; 

b. storage between batches; 

c. dewatering or thickening performed in tanks; 

d. repeating sludge treatment due to pH decay of stored sludge; 

e. sludge thickening prior to sludge treatment; and 

f. type of mixing device used and associated maintenance or repair requirements. 

10.7.4.2 	Equipment 

Mixing equipment shall be designed to provide vigorous agitation within the mixing 
tank, maintain solids in suspension and provide for a homogeneous mixture of the 
sludge solids and alkaline material. Mixing may be accomplished either by diffused air 
or mechanical mixers. If diffused aeration is used, an air supply of 0.85 Lis/0 of 
mixing tank volume shall be provided with the largest blower out of service. When 
diffusers are used, the nondog type is recommended, and they should be designed to 
permit continuity of service. If mechanical mixers are used, the impellers shall be 
designed to minimize fouling with debris in the sludge and consideration shall be made 
to provide continuity of service during freezing weather conditions. 

10.7.5 	Chemical Feed and Storage Equipment 

10.7.5.1 	General 

Alkaline material is caustic in nature and can cause eye and tissue injury. Equipment 
for handling or storing alkaline material shall be designed for adequate operator safety. 
Storage, slaking, and feed equipment should be sealed as airtight as practical to prevent 
contact of alkaline material with atmospheric carbon dioxide and water vapour and to 
prevent the escape of dust material. All equipment and associated transfer lines or 
piping shall be accessible for cleaning. 

10.7.5.2 	Feed and Slaking Equipment 

The design of the feeding equipment shall be determined by the treatment plant size, 
type of alkaline material used, slaking required, and operator requirements. Equipment 
may be either of batch or automated type. Automated feeders may be of the volumetric 
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70.7.4

70.7.4.7

70.7.42

10.7.5

70.75.7

Miring Tant6 and Eqripmot

Tanlts

Mixing Tad$ may be designed to operate as either a batch or continuous flowprocess.
A minimum of un'o tar*s shall be provided of adequate size to provide a minimum 2
hours contract time in each tank. The following items shall be considered in
deteroining the nr:mber and size of tad<s:

a. peak sludge flow rates;

b. storage between batches;

c. dewatering or thickening perforured in tanks;

d. repeating sludge treatment due to pH decay of stored sludge;

e. sludge thickening prior to sludge treamenq and

f. type of mixing device used and associated maintenance or repair reguireurents.

Egipmatt

Mixing equipment shall be designed to provide vigorous agiation within the mixing
tanlg maintain solids in suspension and provide for a homogeneous mixmre of the
sludge solids and alkaline material. Mixing may be accomplished either by diffirsed air
or mechanical mixers. If diffirsed aeration is used, an air supply of 0.85 lJs/m3 of
mixing tank volume shall be provided with the largest blower out of service. When
diffrrsers are used, the nondog tlpe is recommended, and they should be designed ro
permit continuity of sewice. If mechanical mixers are used, the impellers shall be
designed to minimize fouling with debris in the sludge and consideration shall be made
to provide coutinuity of service during freeziug weather conditions.

Chsnical Feed and Storage Equipment

Ctanqal

Alkaline Eaterial is caustic in natr:re and can cause eye and tissue injury. Equipment
for handling or storing alkaline material shail be designed for adequate operator safety.
Storage, slaking and feed equipment should be sealed as airtight as practical to prevent
contact of alkaline material with aturospheric carbon dioxide and water v:rpour and to
prevent Se escape of dust material. All equipment and associated transfer lines or
piping shall be accessible for deaning.

Fen orrdSloking@tbmart

The design of the feeding equipment shall be determined by the treaunent plant size,
tlpe of alkaline material used slaking requAed, and operator reguiremenB. Equipment
may be either of batctr or automated ty?.. Automated feeders Day be of the volr:metric
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or gravimetrie type depending on accuracy, reliability, and maintenance requirements. 
Manually operated batch slaking of quicklime (CaO) should be avoided unless adequate 
protective clothing and equipment are provided. At small plants, used of hydrated lime 
[Ca(OH)2] is recommended over quicklime due to safety and labour-saving reasons. 
Feed and slaking equipment shall be sized to handle a minimum of 150% of the peak 
sludge flow rate including sludge that may need to be retreated due to pH decay. 
Duplicate units shall be provided. 

10.7.5.3 	Chemical Storage Facilities 

Alkaline materials may be delivered either in bag or bulk form depending upon the 
amount of material used. Material delivered in bags must be stored indoors and 
elevated above floor level. Bags should be of the multi-wall moisture-proof type. Dry 
bulk storage containers must be as airtight as practical and shall contain a mechanical 
agitation mechanism. Storage facilities shall be sized to provide a minimum of a 30-day 
supply. 

10.7.6 	Sludge Storage 

Refer to Design Section 10.11 for general design considerations for sludge storage 
facilities. 

The design shall incorporate the following considerations for the storage of high pH 
stabilized sludge: 

10.7.6.1 	Liquid Sludge 

Liquid high pH stabilized sludge shall not be stored in a lagoon. Said sludge shall be 
stored in a tank or vessel equipped with rapid sludge withdrawal mechanisms for sludge 
disposal or retreatment. Provisions shall be made for adding alkaline material in the 
storage tank. Mixing equipment in accordance with Design Section 10.7.4.2 shall also 
be provided in all storage tanks. 

10.762 	Dewatered Sludge 

On-site storage of dewatered high pH stabilized sludge should be limited to 30 days. 
Provisions for rapid retreatment or disposal of dewatered sludge stored on-site shall also 
be made in case of sludge pH decay. 

10.Z 6.3 	Off-Site  Storage 

There shall be no off-site storage of high pH stabilized sludge unless specifically 
permitted by the regulatory agency. 

10.7.7 	Disposal 

Immediate sludge disposal methods and options are recommended to be utilized in order 
to reduce the sludge inventory on the treatment plant site and amount of sludge that 
may need to be retreated to prevent odours if sludge pH decay occurs. If the land 

a 
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to.7.6

70.7.6-7

10.762

70.7-6.3

ro.7.7

or gravimetric t}?e depending on acfltftlcy, reliability, and maintenance regqirements.
Manually operated batch slaking of quicklime (Cao) rftoUa be avoided ud; adequate
glotective dothing and equipment are provided. At small plane, used of hydratealirne
tca(orDzl is recomnended over guicklime due to safety and labo'r-saving ,""rorrr.
r-eef an! slaking equipment shall be sized to handle 

" -itri*o- of 1502o oFthe peak
sludge flow rare induding sludge that may need to be retreated, due to. pH aJcay.
Duplicate units shall be provided.

ChelniEol Sbrage FaciBties

Alkaline materials may be delivered either in bag or bulk forrr depending upon theernotmt of material used. Material ddivered b bags must be stored indoors and
elevated above floor level. Bags should be of the muti:wall moistre-proof type. ory
bulk storage coutainers must be as ainigbt as practical and shall 

"orr11il 
a mechanjca

agitation nechanism. Storage facilities shall be sized to provide a minimum of a 3o-day
supply.

Sludge Storage

l"{9 ao Design Section 10.11 for general design considerations for sludge sronrte
facilities.

Th9 design shall incorporate the following considerarions for the siorage of high pH
stabilized sludge:

Iiquid SIaiIge

Uquid high pH stabilized sludge shall not be stored in a lagoon. said sludge shal be
stored in a tank or vessel e_quipped with rapid sludge withdriwal mechanisms-for sludge
disposal or rereahent Provisions shall be madi for addhg alkaline material in the
:torage.Fo! iltfug equipment in accordance with Design Section l},7.4?shall also
be provided in dl storage r,anl<s.

Dantsd. SIildSe

!n-sit9 storage of dewatered high pH stabilized sludge should !g li"nilsd to sb days.
|ovisigns for rapid reueatmmt or disposal of dewaterld sludge stored on-site shall also
be uade in case of sludge pH decay.

Af-Site Sbrage

There shall be no off-site storage of high pH srabilized sludge rmless specifically
permitted by the regulatory agency.

Disposal

Iumediate lludge disposal methods and options are recommeuded to be utilized in order
to reduce-the lludge inveotory on the reahent plant site and arnolnt of sludge that
may ueed to be retreated to prevent odours if siudge pH decay occun. If the land
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application disposal option is utilized for high pH stabilized sludge, said sludge must be 
incorporated into the soil during the same day of delivery to the site. 

10.8 	SLUDGE DEWATERING 

10.8.1 	General 

Sludge dewatering will often be required at sewage treatment plants prior to ultimate 
disposal of sludges. Since the processes differ significantly in their ability to reduce the 
water content of sludges, the ultimate sludge disposal method will generally have a 
major influence on the dewatering method most suitable for a particular sewage 
treatment plant. Also of influence will be the characteristics of the sludge requiring 
dewatering, that is, whether the sludge is raw or digested, whether the sludge contains 
waste activated sludge, or whether the sludge has been previously thickened. With raw 
sludge, the freshness of the sludge will have a significant effect on dewatering 
performance (septic sludge will be more difficult to dewater than fresh raw sludge). 

As with thickening systems, dewatering facilities may require sludge pre-treatment in the 
form of sludge grinding to avoid plugging pumps, lines and plugging or damaging 
dewatering equipment. Also, adequate ventilation equipment will be required in 
buildings housing dewatering equipment. 

In evaluating dewatering system alternatives, the designer must consider the capital and 
operating costs, including labour, parts, chemicals and energy, for each alternative as 
well as for the effects which each alternative will have on the sewage treatment and 
subsequent sludge handling and ultimate sludge disposal operations. 

In considering the need for sludge dewatering facilities, the designer should evaluate the 
economics of the overall treatment processes, with and without facilities for sludge water 
content reduction. This evaluation should consider both capital and operating costs of 
the various plant components and sludge disposal operations affected. 

Wherever possible, pilot-plant and/or bench-scale data should be used for the design of 
dewatering facilities. With new plants, this may not always be possible and, in such 
cases, empirical design parameters must be used. The following subsections outline the 
normal ranges for the design parameters of such equipment. 

For calculating dewatering design sludge handling needs, a rational basis of design for 
sludge production from sludge stabilization processes shall be developed and provided 
to the regulatory agencies for approval on a case-by case basis. 

10.8.2 	Dewatering Process Compatibility with Subsequent Treatment or Disposal Techniques 

Table 10.7 outlines the relationship of dewatering to other processes. 
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lpplication disposal option is utilized for high pH stabilized sludge, said sludge must be
incorporated into the soil during the srme day of delivery to the site.

10.8

10.8.1

L0.82

SLI'DGE DEI$'ATERING

G€ncral

Sludge dewatering will oftm be required at sewage treatrnent plants prior to ultimate
disposal of sludges. Since t}te processes differ significantly in their ability to reduce the
water content of sludges, the ultimate sludge disposal method will generally have a
major influence on the dewatering method most suitable for a particular sewage
Eeament plant Also of influence will be the characteristics of the sludge reguiring
dewatering, that is, whether the sludge is raw or digested whether the sludge contains
w:rste activirted sludge, or whether the sludge has been previously thickened. With raw
sludge, ttre freshness of the sludge will have a significant effect on dewataing
performance (septic sludg6 will be more difficult to dewater than fresh raw sludge).

As with &ickening qlsteu$, dewatering facilities may require sludge pre-trearoent in the
form of sludge grinding to avoid pluggrng prunps, lines and pluggrng or damaging
dewatering equipment. Also, adequate ventilation equipment will be required in
buildings housing dewatering equipment

ln evaluating dewatering s)'stem alternatives, the desigoermust considerthe capital and
operating costs, induding labour, parts, chemicals and energly, for each alteroative as
well as for the effecls which each alternative will have on the sewage treatarent and
subsequent sludge handling and ultimate sludge disposal operations.

In consideringthe need forsludge dewateringfacilities, the designershould evaluate the
economics of the overall treatrnent processes, with and witirout facilities foi sludge water
contexrt reduction. This emluation should consider both capital and operating costs of
the rnrious plant components and sludge disposal operations affected.

Wherever possible, pilot-plant and/or bendr-scale data should be used for the design of
dewatering facilities. With new plants, this may not always be possible and, in such
cases, e'npirical design parameters Dust be used. 'lhe following subsections oudine the
normal riirnges for ttre design parameters of such equipment

For calculating dewatering design sludge handling needs, a rational basis of design for
sludge production from sludge stabilization processes shall be developed and provided
to the regulatory agencies for approval on a case-by case basis.

Dervatering Process Compatibility with Subsequeut Treatmeut or Disposal Tecbniques

Table 10.7 oudines the relationship of dewatering to other processes.
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TABLE 10.7 - THE RELATIONSHIP OF DEWATERING TO OTHER SLUDGE TREATMENT PROCESSES FOR 
TYPICAL MUNICIPAL SLUDGES 
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ROTARY
FILTER VACUUM  

YES YES YES YES YES YES 

CENTRIFUGE 
(SOLID BOWL)  

YES YES YES YES YES YES 

CENTRIFUGE 
(BASKET)  

VARIABLE VARIABLE YES YES NO NO 

DRYING BEDS  VARIABLE NOT USUALLY YES YES NO • NO 
LAGOONS  NO NO YES YES NO NO 

FILTER 
PRESSES  

YES YES YES VARIABLE NOT 
USUALLY 

YES 

HORIZONTAL 
BELT FILTERS 

YES YES YES YES YES YES 

10.8.3 
	

Sludge Drying Beds 

10.8.3.1 	Pre-Treatment 

Sludge shall be pre-treated before being air-dried by either one of the following 
methods: 

(a) Anaerobic digesters; 

(b) Aerobic digesters with provision to thicken; 

(c) Digestion in aeration tanks of extended aeration plants (with long sludge age, 
greater than about 20 days) preferably with provision to thicken using 
thickeners, lagoons or by other means; or 

(d) Well designed and maintained oxidation ditches with sludge age longer than 
about 20 days (preferably after thickening). 

10.8.3.2 	Chemical Conditioning 

The dewatering characteristics can be considerably improved by chemical conditioning 
of sludge prior to treatment in beds. 

Since sludge conditioning can reduce the required drying time to 1/3 or less, of the 
unconditioned drying time, provision should be made for the addition of conditioning 
chemicals, usually polymers. 
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10.83 Shdge DryiryBeds

70.83.7 he-Trqanqt

Sludge- shall be Pre-treated before being airdried by either one of tbe following
me&ods:

(a) Anaerobic digesters;

O) Aerobic digo:* with provision to tbiclcen;

(c) Digestion in aeration tanls of ermded gatioi plants (wi& long sludge age,
greater ttan about 2g d_wr) oreferablv with provisiln to ai.r.*i*iii
thidceners, lagoons or by other means; or

(d) well designed and maintained oridation ditcbes with sludge age longer than
about 20 days (prderably after thickeuing)

7c.832 A-rrf-l Cqtmannry

The deruatering draracteristics can be considerably improved by chemical conditiouing
of sludge prior to trearrnetrt in beds.

Since sludge go-uditionhg can rgluce the:eErired drying ..ne to l/3 or less, of the
rurconditioned da|iug timg provision should be made for-the addition of conditioninf
chenicals, usually polymem.

TABTE 1o.7'THE REIATIONSHIP OF DEWATEnq{-9T_O 9IHER SLUDGE TREATTTENT pROCEssEs FoRt-uoceS-

ROTAFilT
VACUUM FILTER

\ES YES YES YES YES YES

CENTRIFUGE
(SOLID BOWLI

YES YES YES YES YES YES

CENTRIFI,'GE
€ASKEn

VARIABLE VAFUAE!E tEs YES NO NO

DBTNG BEDS VARIABLE NOT USUALLY YES YES NO NO
LAGOONS NO NO YES tEs NO NO

RLTER
PFESSES

YES \ES lGS VAil/qB[E .NOT
USUATLY

YES

HOREONTAL
BELT FILTERS

YES 'lEs YES YES YES YES
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10.83.3 	Design Criteria 

10.8.3.3.1 	Factors Influencing Design 

The design and operation of sludge drying beds depend on the following factors: 

(a) Climate in the area; 

(b) Sludge characteristics; 

(c) Pre-treatment (such as conditioning, thickening, etc.) 

(d) Sub-soil permeability. 

10.8.3.3.2 	Bed Area 

Consideration should be given to the following when calculating the bed area: 

a. The volume of wet sludge produced by existing and proposed processes. 

b. Depth of wet sludge drawn to the drying beds. For design calculation purposes 
a maximum depth of 200 mm shall be utilized. For operational purposes, the 
depth of sludge placed on the drying bed may increase or decrease from the 
design depth based on the percent solids content and type of digestion utilized. 

c. Total digester volume and other wet sludge storage facilities. 

d. Degree of sludge thickening provided after digestion. 

e. The maximum drawing depth of sludge which can be removed from the 'digester 
or other sludge storage facilities without causing process or structural problems. 

f. The time required on the bed to produce a removable cake. Adequate provision 
shall be made for sludge dewatering and/or sludge disposal facilities for those 
periods of time during which outside drying of sludge on beds in hindered by 
weather. 

g. Capacities of auxiliary dewatering facilities. 

Sludge drying beds may be designed from basic principles, laboratory tests, and/or pilot 
plant field studies. Calculations must be presented to the reviewing authority supporting 
any design based on the above methods. In the absence of such calculations the 
minimum sludge drying bed area shall be based on the following criteria: 
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10.8.3.3.7

10.8.3.32

Des4R Aituia

Facto,rs fifluacing Destsn

The design and operation of sludge drying beds depend on the following factors:

(a) Climate in the area;

O) Sludge characteristics;

(c) Pre-treatmmt (such as conditioning, thickening etcJ

(d) Sub-soil pemeability.

BeiIArea

Gonsideratiou should be givm to the following whm calsulating the bed area:

Ihe volume of wet sludge produced by existing and proposed processes.

b. Depth of wet sludge drawn to the drying beds. For desigu calculation purposes
a marimum depth of 200 "'m shall be utilized. For opemtioual purposes, the
depth of sludge placed on the drying bed may iucrease or decrease from the
desrgR depth based on tle percent solids conteut and tlpe of digestion utilized.

c. Toal digester volume and other wet sludge storage facilities.

d. Degree of sludge thickeoi:ng provided after digestion.

e. fi1g 6arirnum drawing depth of sludge which caa be removed from the digester
or other sludge storage facilities without causing process or structural probl€lrs.

f. Tbe time required ou the bed to produce a renovable cd<e. Adequate provision
shall be made for sludge dewatering anVor sludge disposal facilities for trose
periods of time during whidr ouside dryiug of sludge on beds in hindered by
weatier.

g. Gapacities of auxiliary deuratering facilities.

Sludge drying beds may be desigoed from basic principles, laboratorytests, and./or pilot
plant fidd studies. Calarlations must be preented to the reviewiug authoritysrpporting
any desigu based on the above methods. Iu the absence of such calculations the
minimum sludge drying bed area shall be based on the following criteria:
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Primary Plants (No 
secondary treatment) 

0.12 0.10 0.10 

Activated Sludge (No 
primary treatment) 

0.16 0.13 0.13 

Primary  and Activated 
Sludge 

0.20 0.16 0.16 

The area of the bed may be reduced by up to 50% if it is to be used solely as a back-up 
dewatering unit. An increase of bed area by 25% is recommended for paved beds. 

10.8.3.3.3 	Percolation Type Beds 

a. Pond Bottom 

The bottom of the cell should be of impervious material such as clay or asphalt. 

b. Underdrains 

Underdrains should at least 100 mm in diameter laid with open joints. Perforated pipe 
may also be used. Underdrains should be spaced 2.5 to 3.0 m apart, with a slope of one 
per cent, or more. Underdrains should discharge back to the secondary treatment 
section of the sewage treatment plant. Various pipe materials may be selected provided 
the material is of suitable strength and corrosion resistant. 

c. Gravel 

The lower course of gravel around the underdrains should be properly graded and 
should be 300 mm in depth, extending at least 150 mm above the top of the 
underdrains. It is desirable to place this in two or more layers. The top layer, of at least 
75 mm in depth, should consist of gravel three mm to six mm in size. 

The gravel should be graded from 25 mm on the bottom to 3 mm on the top. 

d. Sand 

The top course should consist of 250 to 450 mm of clean coarse sand. The effective size 
should range from 0.3 to 1.2 mm with a uniformity co-efficient of less than 5.0. The 
finished sand surface should be level. 
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The area of the bed may be reduced-by up to 50olo if it is to be used solely as a back-updewatering unit. An increase of bed 
"t"i uv 25o/o is recom:nended for paved beds.

Pqcolation Type Bds

a. Pond Bottolu

The bottom of rhe cdl should be of impervious material such as clay or asphalr

b. Underdrains

underdrains should at least 100 mm in diameter lai_d with open joints. perforated pipe
may also be used. underdrains.should 
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with a,topu oiorru
Per cent' or more. Underdrains should discharge back to the secondary trea6rent
secrion of tbe sewage treatnent plant Various pip; materials i"y u" selected t;;d;;the material is of suitable strurgth and corrosion-resistant

The lower course of gravel around the underdraius should be properly graded andshould be 300
underdrains' It is desirable to place this h-nvo or more layers. The top layer, of at least75 rr'"' in depth, shourd consist of graver tlree mm to six um in size.

The gravel should be graded from 25 utn on the bottom to 3 Dur on the top.

Gravel

Sand

The top couFe should consist of 250 to 450 -.rn of clean coarse sand. The effective size
$gua range from 0.3 to 12 ',,',, wirh a'niformity.o-"m.Gt of less than 5.0. Thefinished sand surface should be level.

s i.l
f. ;,.'
F'
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e. 	Additional Dewatering Provisions 

Consideration shall be given for providing a means of decanting supernatant of sludge 
placed on the sludge drying beds. More effective decanting of supernatant may be 
accomplished with polymer treatment of sludge. 

	

10.8.3.3.4 	Impervious Type Beds 

Paved drying beds should be designed with consideration for space requirements to 
operate mechanical equipment for removing the dried sludge. 

	

10.8.3.3.5 	Location 

Depending on prevailing wind directions, a minimum distance of 100 to 150 m shall be 
kept from open sludge drying beds and dwellings. However, the minimum maybe 
reduced to 60 m to 80 m for enclosed beds. The selected location for open beds shall 
be at least 30 m from public roads and 25 m for enclosed beds. The plant owner may 
be required to spray deodorants and odour masking chemicals whenever there are 
complaints from the population in the neighbourhood. 

	

10.8.3.3.6 	Winter Storage 

Alternative methods of disposal should be arranged for the non-drying season which may 
start as early as October (or November) and end in April (or March). 

	

10.8.3.3.7 	Dimensions 

The bed size generally should be 4.5 to 7.5 m wide with the length selected to satisfy 
desired bed loading volume. 

	

10.8.3.3.8 	Depth of Sludge 

The sludge dosing depth shall generally be 200 to 300 mm for warm weather operating 
modes; for winter freeze drying depths of 1 to 3 m can be used depending upon the 
number of degree days in winter. 

	

10.8.3.3.9 	Number of Beds 

Three beds are desirable for increased flexibility of operation. Not less than two beds 
shall be provided. 

	

10.8.3.3.10 	Walls 

Walls should be watertight and extend 400 to 500 mm above and at least 150 mm 
below the surface. Outer walls should be extended at least 100 mm above the outside 
grade elevation to prevent soil from washing on to the beds. 
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e. Additional Dewatering Provisions

Consideration shall be given for providing a means of decanting supernatant of sludge
placed on the sludge drying beds. More effective decalting of supernatant may be
accomplished with polyrner treatment of sludge.

10.8.3.3.4 Imptviotts Type Beds

Paved drying beds should be designed with consideration for space requireuenB to
operate mechanical equipment for removing the dried sludge.

1.0.8.3.3.5 Location

Depending ou prevailing wind dAections, 4 minimum distance of 100 to 150 m shall be
kept from opm sludge drying beds and dwellings. However, the minimuur maybe
reduced to 60 m to 8O m for endosed beds. The selected location for open beds shall
be at least 3O m from public roads and 25 m for endosed beds. The plant owner may
be required to spray deodorants and odournasking chemicals whenever ttrere are
complaints from the population in the neighbourtrood.

10.8.3.3.6 Wintq Storage

Alteruative methods of disposal should be arranged forthe non-drying season which may
start as early as October (or November) and end in April (or March).

10.8.3.3.7 Dfmensions

The bed size generally should be 4.5 to 7.5 m wide with the lengrh selected to satisff
desired bed loading volume.

1.0.8.3.3.8 Depth of Sludge

The sludge dosing depth shall generally be 200 to 300 m'n for warm weather operating
modes; for winter freeze drying depths of 1 to 3 m can be used depending upon the
number of degree days in winter.

70.8.3.3.9 Ntmftq of Beils

Three beds are desirable for increased flexibility of operation. Not less than two beds
shall be provided.

10.8.3.3.70 Walls

Walls should be watertight and extend 400 to 500 mm above and at lffist 150 -rm
below the surface. Outer walls should be exrqrded at least 100 'n''t above dre ouBide
grade elemtion to prevent soil from washing on to the beds.
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10.8.3.3.11 	Sludge Influent 

The sludge pipe to the beds should terminate at least 300 mm above the surface and be 
so arranged that it will drain. Concrete splash plates for percolation type beds should 
be provided at sludge discharge points. One inlet pipe per cell should be provided. 

10.8.3.3.12 	Sludge Removal 

Each bed shall be constructed so as to be readily and completely accessible to 
mechanical cleaning equipment. Concrete runways spaced to accommodate mechanical 
equipment shall be provided. Special attention should be given to assure adequate 
access to the areas adjacent to the sidewalls. Entrance ramps down to the level of the 
sand bed shall be provided. These ramps should be high enough to eliminate the need 
for an entrance end wall for the sludge bed. • 

Nova Scotia climatological conditions may permit 3 or 4 cycles (consisting of filling the 
open bed with digested sludge, drying and emptying) during the drying season. 
However, the number of cycles may be increased to approximately 10 with covered beds. 
These values are tentative  and subject to revision after field observations. 

10.8.3.3.13 	Covered Beds 

Consideration should be given to the design and use of covered sludge drying beds. 

10.8.4 	Sludge Lagoons 

10.8.4.1 	General 

Sludge drying lagoons may be used as a substitute for drying beds for the dewatering 
of digested sludge. Lagoons are not suitable for dewatering untreated sludges, limed 
sludges, or sludges with a high strength supernatant because of their odour and 
nuisance potential. The performance of lagoons, like that of drying beds, is affected by 
climate; precipitation and low temperatures inhibit dewatering. Lagoons are most 
applicable in areas with high evaporation rates. 

Sludge lagoons may also be used as temporary sludge storage facilities, when spreading 
on agricultural land cannot be carried out due to such factors as wet ground, frozen 
ground or snow cover. 

Sludge lagoons as a means of dewatering digested sludge will be permitted only upon 
proof that the character of the digested sludge and the design mode of operation are 
such that offensive odours will not result. Where sludge lagoons are permitted, 
adequate provisions shall be made for other sludge dewatering facilities or sludge 
disposal in the event of upset or failure of the sludge digestion process. 
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10.8.3.3.11

14.8.3.3.72

10.8.3.3.13

10.8.4

70-8.4.7

Sludge Influmt

The sludge pipe to the beds should termhate at leasr 300 mm above the surface and be
so arranged that it will drain. Concrete splash plates for percolation g;pe beds should
be provided at sludge discharge points. One inlet pipe per cell should ie provided.

Sludge Removal

Each bed shall be consructed so as to be readily and completely accessible to
6s'h'ni6al deaning equipment Concrete nurways spaced to acconmodate mechanical
equipment shall be p-rovided. Special attmtioa sfroUa be given to assure adequate
access to the areas adjacent to the sidewalls. Entance ranpi down to the level olthe
sand bed shall be provided. These rianps should be high enbugh to eliminate the need
for an entrance end wall for the sludgC bed. '

Nova Scotia dimatological.conditions may permit 3 or 4 cycles (consisting of filting ttre
_o_pen 

bed with digested iluage, drying and emptyingj a*ing the drying ,"i"orr.
HoweYer, the uumber of cydes may be increased to ipproximatetyio witr iovered beds.
Tliese values iue tentative and subject to revision aftir field obsenrations.

Covted Beils

consideration should be given to the design and use of covered sludge drying beds.

Sludge Lagoons

fuwal

slulse @g l.agoons may be used as a substinue for drying beds for ttre dewatering
oj digested sluilge. lagoons are not suitable for dewatering-urtreated sludges, lirrel
sludges, or sludges with a high strength supematant beiause of their odonr andqJisance potential. The perfoloance of iagoons, like that of drying beds, is affected by
dimate; precipitation 

-g1 lo* temperatures inhibit dewatering.- Iagoons 
"r. -oriapplicable in areas with high enaporation rates.

Sludge lagoons may also be rued as temporarysludge storage facilities, when spreading
on agricultr:ral land caurot be carried 

-out 
due toiuch faitors as wet gro*ri, frozei

grormd or snow cover.

Sludge lagoons as a rtreans of derrntering digested sludge will be permined only upon
proof that tre character of the digested sludge urd $re design moae of operadon are
zuch Sat ofrmsive odotrs will not resulr Where sludgi lagoons are permitted,

-alequate 
provisions shall be made for other sludge aeuna'tcini facilities'or sludge

disposal in the event of upset or failrre of the sludgi digestion pro..rr.
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10.842 	Design Considerations 

The design and location of sludge lagoons must take into consideration many factors, 
including the following: 

• Possible nuisances - odours, appearance, mosquitos; 

• Design - number, size, shape and depth; 

• Loading factors - solids concentration of digested sludge, loading rates; 

• Soil conditions - permeability of soil, need for liner, stability of berm slopes, etc., 

• Groundwater conditions - elevation of maximum groundwater level, direction 
of groundwater movement, location of wells in the area; 

• Sludge and supernatant removal - volumes, concentrations, methods of removal, 
method of supernatant treatment and final sludge disposal; and 

• Climatic effects - evaporation, rainfall, freezing, snowfall, temperature, solar 
radiation. 

10.8.4.3 	Pre-Treatment 

Pre-treatment requirements for sludge lagoons are the same as those for sludge drying 
beds. 

10.8.4.4 	Soil and Groundwater Conditions 

The soil must be reasonably porous and the bottom of the lagoons must be at least 1.2 
m above the maximum ground water table. Surrounding areas shall be graded to prevent 
surface water entering the lagoon. In some critical instances, the reviewing authority 
may require a lagoon to be lined with plastic or rubber material. 

10.8.4.5 	Depth 

Lagoons should be at least 1 m in depth while maintaining a minimum of 0.6 m of 
freeboard. 

10.8.4.6 	Seal 

Adequate provisions shall be made to seal the sludge lagoon bottom and embankments 
in accordance with the requirements of Design Section 6.4.6. to prevent leaching into 
adjacent soils or ground water. 

10.8.4.7 	Area 

The area required will depend on local climatic conditions. Not less than two lagoons 
should be provided. 
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1.0.8-42 Design hnsidsations

The design and location of sludge lagoons Eust take into consideration many factors,
induding the following:

o Possible nuisances - odours, appearance, mosquitos;

o Design - nr:mber, size, shape and depth;

. Loading factors - solids concentration of digested sludge, loading rates;

. Soil conditions - permeability of soil, need for liner, stability of berrn slopes, etc.,

o Groundwater conditions - elenation of ma:cimr:m groundwater levd, direction
of groundwater movemenq location of wells in the area;

. Sludge and supemaiant removal - volumes, concentations, methods of remornl,
method of zupematant treatment and final sludge disposal; and

. clirnalis effects - enaporation, rainfall, fteezing, snowfall, tedperature, solar
radiation.

70-8.43 Pre-Tregfrnezf,

Pre-treatnent requirements for sludge lagoons are the saine as those for sludge drying
beds.

70.8.44 gL ona Groundwats C,onditiotts

The soil must be reasonably porous and the botom of the lagoons must be at least 12
m above the maximum ground water table. Surrounding areas shall be graded to prevent
surface water entering the lagoon. In some critical insrances, the reviewing authority
may require a lagoon to be lined with plastic or rubber material.

70.8.4.5 Wth

Lagoons should be at least 1 m in depth while maintaining a minimum of 0.6 m of
freeboard.

70-846 Seol

Adequate provisions shall be made to seal the sludge lagoon bottom and ernbankments
in accordance with dre requirements of Design Section 6.4.6. to prevent leaching into
adjacent soils or grorurd water.

1,0-8.4.7 Area

Ttre area required will depend on local dimatic conditions. Not less than nro lagoons
should be provided.
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10.8.4.8 	Location 

Consideration shall be given to prevent pollution of ground and surface water. Adequate 
isolation shall be provided to avoid nuisance production. 

10.8.4.9 	Cycle Time mud Sludge Removal 

The cycle time for lagoons varies from several months to several years. Typically, sludge 
is pumped to the lagoon for 18 months and then the lagoon is rested for six months. 

Sludge is removed mechanically, usually at a moisture content of about 70 percent. 

10.85 	Mechanical Dewatering Facilities 

10.8.5.1 	General 

Provisions shall be made to maintain sufficient continuity of service so that sludge may 
be dewatered without accumulation beyond storage capacity. If it is proposed to 
dewater the sludge by mechanical methods such as rotary vacuum filters, centrifuges, 
filter presses or belt filters, a detailed description of the process and design data shall 
accompany the plans. 

Unless standby facilities are available, adequate storage facilities shall be provided. The 
storage capacity should be sufficient to handle at least 4 days of sludge production 
volume. 

10.8.52 	Performance of Mechanical Dewatering Methods 

Table 10.8 outlines the solids capture, solids concentrations normally achieved and 
energy requirements for various mechanical dewatering methods. 

TABLE 10.8 - SLUDGE DEWATERING METHODS AND PERFORMANCE WITH VARIOUS SLUDGE TYPES 
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VACUUM FILTER 90 - 95 RAW PRIMARY + WAS (10-25%) 
DIGESTED PRIMARY + WAS (15-20%) 

WAS (8-12%) 

1080 

FILTER PRESS 90 - 95 
- 

RAW PRIMARY + WAS (30-50%) 
DIGESTED PRIMARY + WAS (35-50%) 

WAS (25-50%) 

360 

CENTRIFUGE (SCUD 
BOWL) 

95 - 99 RAW OR 
DIGESTED PRIMARY + WAS (15-25%) 

WAS (12-15%) 
360 

BELT FILTER 85 - 95 RAW OR 
DIGESTED PRIMARY + WAS (1425%) 

WAS (10-15%) 

130 

INCLUDING CONDITIONING CHEMICALS. IF REQUIRED. 
2. 	MJ/DRY TONNE - DENOTES MEGAJOULES PER DRY TONNE OF SWDGE THROUGHOUT. 
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70.8.4.8

10.8.4.9

10.85

70-85.7

70.852

Location

consideration shall be given to prevmt pollution of ground and sgrface water. Adequate
isolation shall be provided to avoid nuisance production.

Cyde Time onil Sludge Rrntwsl

The cyde t'me forlagoons rnries frorr several I''onths to several years. Tlpically, sludge
is pumped to the lagoon for 18 months and then the lagoon isiested foi six monthsl

Sludge is removed mechanically, usually at a moisnrre contmt of about 70 percent

Meclanical Deu,at€ring Facilities

Ctc,rqal

Provisions shall be made to maintain nIffcient coutinuity of service so drat sludge may
be dewatered witrrout accumulation beyoni storage capacity. If it is propo-sed to
dewater the sludge by mechanical methods such as rotary v:rcuum filters, centrifirges,
filter presses or belt filters, a detailed description ofthe iro."", and design aat" si.ti
accoup:my the plans.

Unless sandbyfacilities-are available, adequate storage facilities shall be provided. The
storage capacity should be sufficient to baadle at least 4 dap of sludge production
y6trrrng.

Paformane, of Mdunical Danaa:ing Mdrcds

Table 10.8 outlines the solids capnre, solids concentations nonnally achieved and
energy requkements for narious medranical dewatering methods.

TABLE 10.8. SLUDGE DEWATEFING MEIT{ODS AND PEBFORMANCE WTTH VARIOUS SLUDGE TYPES

_. ]]4l,v_P_Fl_!,!AFr + wAs (1 ss%)
DTGESTED PB|MAFnT+ WAS 6+2tX1

RAWPRIMAFnr + WAS tsoso%l
DTGESTED PRtrlnFr + wAS F$Etr%)

DIGESTED PR|MAFnT + WAS fi$zs%)wAs {12-1s%r

RAWOR
DTGESTED P.BtqAry + wAs (1+25%'

rrErl,tliG CoitDllloiffr.C CHEiltCAt.s, lF nEotJTFED
[rJ,oFrroitNE . DENorEi rrEcaruEs pER mviornr or surreE rHFotcnour.
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10.8.5.3 	Number of UIlii3 

With sludge dewatering equipment, multiple units will generally be required unless 
satisfactory sludge storage facilities or alternate sludge disposal methods are available 
for use during periods of equipment repair. Often the need for full standby units will 
be unnecessary if the remaining duty units can be operated for additional shifts in the 
event of equipment breakdown. 

There shall be a back-up pump and filtrate pump installed for each vacuum filter. 

	

10.8.5.4 	Ventilation 

Adequate facilities shall be provided for ventilation of the dewatering area. The exhaust 
air should be properly conditioned to avoid odour nuisance. 

	

10.8.5.5 	Chemical Handling Endosures 

Lime-mixing facilities should be completely enclosed to prevent the escape of lime dust. 
Chemical handling equipment should be automated to eliminate the manual lifting 
requirement. 

	

10.8.5.6 	Drainage and Filtrate Disposal 

Drainage from beds or filtrate from dewatering units shall be returned to the sewage 
treatment process at appropriate points. 

	

10.8.5.7 	Other Dewatering Facilities 

If it is proposed to dewater sludge by mechanical means, other than those outlined 
below, a detailed description of the process and design shall accompany the plans. 

	

10.8.5.8 	Vacuum Filters 

Of primary importance with vacuum filters is the solids concentration of sludge fed to 
the units. With all other operating variables remaining constant, increases in filtration 
rates vary in direct proportion to feed solids. Sludge thickening prior to vacuum filters 
is therefore extremely important. Higher concentrations in the sludge feed also result 
in lower filtrate solids. 

Vacuum filtration systems should be designed in accordance with the following 
parameters: 

a. 	Sludge feed pumps 

Variable capacity; 

?'; 
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70.85-3

70.8.5.4

70.85-5

70.8.5.6

70.8.5.7

1.0.85.8

I,hmfia of llnit

With sludge dewatering equipment, muitiple units will generally be required unless
satisfactory sludge storage facilities or alternate sludge disposal methods are available
for use during periods of equipment repair. Often the need for full standby units will
be r:nnecessary if the renaining duty units can be operated for additional shifts in the
event of equipmmt breakdown.

There shall be a back-up pump and filtrate pr"',p instailed for each rncuum filter.

Vanallation

Adeguate facilities shall be provided for ventilation of the dewatering area. The exhaust
air should be properly conditioned to avoid odour nuisance.

Chrrlldrnl lfuziiling Endosurl

Lime-oiringfacilities should be completely endosed to preventt}re escape of lirne dust
Q}temi6{ handling equipment should be automated to eliminate the manual lifting
requirement

Drainage @d. filtrste Dfsposal

Drainage from beds or filrate from dewatering units shall be returned to the sewage
treament process at appropriate points.

Otht Dewawing Facilitirs

If it is proposed to dewater sludge by mechanical means, other than those outlined
below, a detailed description of the process and design shall accompanythe plans.

Vaanum FiIEs

Of primary importance with vacur:sr filters is the solids concenradon of sludge fed to
the units. With all other operating rrariables remaining constant, iucreases in fiIcation
filtes \mry in dAect proportion to feed solids. Sludge thickening prior to rncuum filters
is therefore extremely important Higher concenrations in the sludge feed also result
in lower filtrate solids.

Vacuusr filtration s]'stems should be designed in accordance with the following
Pararneters:

a. Sludge feed pumps

- Variable capacity;
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b. Vacuum pumps 

Generally one per machine with capacity of 10 L/m2/s at 65 kPa or 
more, vacuum; 

c. Vacuum receiver 

Generally one per machine; max. air velocity 0.8 to, 1.5 m/s; air 
retention time 2-3 minutes; filtrate retention time 4-5 minutes; all lines 
shall slope downward to the receiver from the vacuum filter. 

d. Filtrate pumps 

Generally self-priming centrifugal; suction capacity greater than vacuum 
pump, 65 to 85 kPa vacuum; with flooded pump suctions; with check 
valve on the discharge side to minimize air leakage into the system; 
pumps must be sized for the maximum expected sludge drainage rates 
(usually produced by polymers); 

e. Sludge flocculation tank 

Constructed of corrosion-resistant materials; with slow speed variable 
drive mixer, detention time 2-4 minutes with ferric and lime (with 
polymers shorter time may be used); 

f. Wash water; 

Filtered final effluent generally used; 

g. Sludge measurement; 

Should be provided unless measured elsewhere in plant; 

h. Solids loading rate; 

7-14 g/m2/ s for raw primary; 2.75-7 g/m2/s for raw primary + WAS; 
47 g/m2/s for digested primary + WAS; not considered practical for 
use with WAS alone. 

10.8.5.9 	Filter Presses 

As with vacuum filters, the capacity of filter presses is greatly affected by the initial 
solids concentration. With low feed solids, chemical requirements increase significantly. 

Sludge, thickening should therefore be considered as a pre-treatment step. 
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70-8-5.9

Vacuun ptrrDps

- Goerally one per machine with capacity of 10 L,/m2/s at 65 kpa or
ruore, uacuum;

Vacuusr receiver

- G€nerally one per madrine; maJL air velocity O.g to.1.5 m,/s; air
' retention 'ne 2-3 minutes; filtrate retention time 4-5 minutes; all lines

shall slope downward to tre receiver from tle vasu'sr filter.

Filuate punps

- Goerallysdf-primingcenuifirgal;suctioncapacitygreaterthan\Ecuum
pump, 55 to 85 kpa nacurur; with flooded pr:mp suctions; with check
valve on the discharge side to minirnize air leakage into tre s',sten;
Puulps mrist be sized for the maximr:sr expected sludge drainage rates
(usually produced by pollmers);

Sludge flocoilation tank

' Constrtrcted of corrosion-resisant materials; with slow speed nriable
drive mixer, detention '-'e 24 minutes with ferric and lime (with
pollmers shorter tirne Day be used);

Wash water;

- Filtered 6nd efiuent generally used;

g. Sludge lne:ururemenq

- Shoutd be provided unless measued elsewhere in plant;

h. Solids loadiqg rate;

- 7-14 $ts for raw primary; 2.ZS-Z g/m2/s for raw primary + WAS;
+7 ga"ts for digested primary + WaS; not considered practical foi
use with WAS alone_

I'flFPnesss

As with vacuum filters, tle capacity of filter presses is greatly affected by the initial
solids concentration- With low feed solids, chenical requtenen:ts iucrease significantty.

sludge, thickening should tserefore be considered as a pre-treatrnenr srep.
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Filter press systems should be designed in accordance with the following guidelines: 

a. Sludge conditioning tank 

Detention time maximum 20 minutes at peak puinpage rate; 

b. Feed pumps 

Variable capacity to allow pressures to be increased gradually, without 
underfeeding or overfeeding sludge; pumps should be of a type to 
minimize floc shear; pumps must deliver high volume at low head 
initially and low volume at high head during latter part of cycle; ram 
or piston pumps, progressing cavity pumps or double diaphragm pumps 
are generally used; 

c. Cake handling 

Filter press must be elevated above cake conveyance system to allow 
free fall; cake can be discharged directly to trucks, into dumper boxes, 
or onto conveyors (usually cable cake breakers may be needed); 

d. Cycle times 

1.5 to 6 h (normally 1.5 to 3 h); and 

e. Operating pressures 

Usually 700 to 1400 kPa, but may be as high as 1750 kPa. The 
operating pressure shall not exceed 1000 to 1050 kPa, if polymer, is 
applied as the conditioning agent. 

10.8.5.10 	Solid Bowl Centrifuges 

Bowl length/diameter ratios of 2.5 to 4.0 should be provided to ensure adequate settling 
time and surface area. Bowl angles must be kept shallow. 

The bowl flow pattern can be either counter-current or concurrent. Pool depth can be 
varied by adjustable weirs. 

Conveyor design and speed will affect the efficiency of solids removal. Differential speed 
must be kept low enough to minimize turbulence and internal wear yet high enough to 
provide sufficient solids handling capacity. 

For most wastewater sludges, the capacity of the centrifuge will be limited by the 
clarification capacity (hydraulic capacity) and therefore the solids concentration. 
Increasing the feed solids will increase the solids handling capacity. Thickening should, 
therefore, be considered as a pre-treatment operation. 
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70.85.10

Filter press s)Etems should be designed in accordance with the following guidelines:

a. Sludge conditioning tank

- Detention time maximum 20 minutes at peak pumpage rate;

b. Feed pumps

- Variable capacity to allow pressures to be increased gradually, wirJrout
r:nderfeeding or overfeeding sludge; pumps should be of a type to
minimize floc shear; pumps must deliver high volume at low head
iuitially and low volume at high head during latter part of cyde; ran
orpistonpumps, progressing cavitypumps or double diaphragm pumps
are generally used;

c. Cake handling

- Filter press must be elemted above cake conveyzrnce q6tem to allow
free fall; cake can be discharged dkectly to tmcl6, into dumper boxes,
or onto conveyors (usually cable cake breakers may be needed);

d. Cyde times

- 1.5 to 6 h (normally 1.5 to 3 h); and

e. Operatingpressures

- Usually 700 to 1400 l<Pa, but uray be as high as 1750 ltPa. The
operating pressure shall not exceed 10O0 to 1O5O kPa, if pollaner.is
applied as the conditiouing agent.

Solid.tuwl Caififftrys

Bowl lengtVdiameter ratios of 2.5 to 4.0 should be provided to eDsr.ue adequate settling
-'"le and surface area. Bowl angles loust be kept shallow.

The bowl flow pattant can be either counter-current or conclrrrent Pool depth can be
mried by adjustable weirs.

Conveyor design and speedwill affectthe eficimcy of solids remolnl. Differential speed
must be kept low enough to minimize turbulence and internal wearyethigh enough to
provide sufficient solids handling capacity.

For most wartewater sludges, the capacity of the centrifrrge will be limited by the
darification capacity (hydraulic capacity) and therdore the solids concenmtion.
Increasing the feed solids will increase the solids handling capacity. Thickening should,
therefore, be considered as a pre-treatomt operation.
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Since temperature affects the viscosity of sludges, if the temperatures will vary 
appreciably (as with aerobic digestion), the required centrifuge capacity should be 
determined for the lowest temperature expected. 

Other general design guidelines for solid bowl centrifuges are as follows: 

a. Feed pump 

Sludge feed should be continuous; pumps should be variable flow type; 
one pump should be provided per centrifuge for multiple centrifuge 
systems; chemical dosage should vary with the pumpage rate; 

b. Sludge pre-treatment 

Depending upon the sewage treatment process, grit removal, screening 
or maceration may be required for the feed sludge stream; 

c. Solids capture 

85 - 95 percent is generally desirable; 

d. Machine materials 

Generally carbon steel or stainless steel; parts subject to wear should be 
protected with hard facing materials such as a tungsten carbide 
material; 

e. Machine foundations 

Foundations must be capable of absorbing the vibratory loads; 

f. Provision for Maintenance 

Sufficient space must be provided around the machine(s) to permit 
disassembly; an overhead hoist should be provided; hot and cold water 
supplies will be needed to permit flushing out the machine; drainage 
facilities will be necessary to handle wash water. 

10.8.5.12 	Belt Filter Presses 

Most types of waste water sludges can be dewatered with belt filter presses and the 
results achieved are generally superior to those of vacuum filters. 

Chemical conditioning is generally accomplished with polymer addition. 

Solids handling capabilities are likely to range from 50 g/m/s (based on belt width) for 
excess activated sludge to 330 g/m/s for primary sludge. 
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Since tempq?ture affects the viscosiry of sludges, if the temperanrres will rrary
appreciably (as with aerobic digestion), the required centifuge capacity should be
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other general design guidelines for solid bowl centrifuges are as follows:

a. Feed pump

Sludge feed should be coatinrrous; pumps should be variable flow t5pei
one PuuP should be prwided per cenEifuge for multiple ."tcii.tg.
s"ste'os; dremical dosage shor:rd vary wittr the p'mpage rate;

b. Sludge pre-reatnent

- Depending.upon dre sewage treatnmt process, grit renoval, screening
or maceration 

'oay 
be required for the feed sludge sEeam;

c. Solids capture

- 85 - 95 percent is genenlly desirable;

d. Machine materials

- Crenerally carbon steel orstainless steel; parts subjectto wearshould be
protected with hard facing -raterials such as a tutgsten carbide
material;

e. Machine foundations

- Foundations must be capable of absorbing the vibratory loads;

f. trrovision for ldaintmance

- suffcimtspace Dust be provided around tbe machine(s) to permit
disassembly; an overhead hoist should be provided; hot and cold water
supplies will be needed to permit flushint out the machine; drainage
facilities will be necessary to handle *"sli*ater.

BdtFiltr Prrlss

Most t5pes of waste water sludges can be dewatered with belt filter presses and the
results achieved are generally superior to drose ofnaorum filters.

chemical conditioning is generaly accomplished witl, pollmer addition.

Solids handling capabilities_ arc likely to range from So g/m/s (based on belt width) for
excess actirnted sludge to 330 {n/s for primary sludge.
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10.9 	SLUDGE PUMPS AND PIPING 

10.9.1 	Sludge Pumps 

10.9.1.1 	General Sludge Pumping Requirements 

Table 10.9 outlines general sludge pumping requirements for various sludge types. 

TABLE 10.9 - GENERAL SLUDGE PUMPING REQUIREMENTS 
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PRE-TREATMENT-GRIT 0.5 -10.0 0 -1.5 1.5 - 3 YES - HIGH HEAVY 
(GRAVITY) 

PRIMARY SEDIMENTATION • 
UNTHICICENED 0.2 - 2.0 3 - 12 10 - 200 YES MEDIUM 

THICKENED 4.0 -10.0 3 -12 12 - 25 YES HEAVY 

SECONDARY SEDIMENTATION 0.5 - 2.0 1 - 2 3 - 4.5 NO LIGHT 
(FOR RECIRCULATION) 

SECONDARY SEDIMENTATION 0.5 - 2.0 1.2 - 2.4 3 - 4.5 NO LIGHT 
(FOR THICKENING) 

• THICKENER 5 -10 6 -12 25 - 45 YES/NO* HEAVY 
UNDERFLOW 5 -10 60 -120** 75 - 170 YES/NO* VERY 

HEAVY 

DIGESTER  
RECIRCULATION 3 -10 0 - 1.5 2.4 - 3.6 NO •MEDIUM 

UNDERFLOW 3 -10 0 - 6 15 - 30 YES/NO* VERY 
HEAVY 

CHEMICALLY PRODUCED SLUDGES: 
ALUM/FERRIC - PRIMARY 0.5 - 310 3 -12 9 - 20 NO LIGHT 

UME - PRIMARY 1.0 - 6.0 3 -12 9 - 25 NO MEDIUM 
UME - SECONDARY 2.0 -15.0 3 -12 9 - 25 NO MEDIUM 

INCINERATOR SLURRIES 0.5 -10 0 -15 6 - 30 YES- HIGH HEAVY 

• DEPENDS ON DEGRITTING EFFICIENCY 
•• HIGH PRESSURE FOR HEAT TREATMENT 

10.9.1.2 	capadv 

Pump capacities should be adequate but not excessive. Provision for varying pump 
capacity is desirable. 
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Table 10.9 outlines general sludge punping requirements for narious sludge types.

P"'qp capacities should be adequate but not excessive. Provision for varying pump
capacity is desirable.

TABLE 10.9. GENERAL SLUDGE PUftIPING BEOUIREMENTS

PRE.TREATMENI.GRIT 0.5 - 10.0 0-1.5
(GRAV|TY)

1.5-3 YES. HIGH HEA!^T

PFMABT SEDIMENIATION
UNTHICKEITED

THICKENED
o.2-zo

4.0 - 10.0
3-12
3.12

10 - 200
12-25

\fEs
YES

MEDIUM
HEAV'/

SECONDARY SEDIMENTATION
(FOR HEC|RCU|-AT|OT9

0.5 - 2.0 1.2 3-4.5 NO TIGHT

SECONDABT SEDIMENTATION
(FORTHICKENING)

0.5 - z0 12-24 3-4.s NO UGHT

THICKENER
UNDERFLOW

5-10
5-10

6-12
60 - 120fi

25-45
7s - 170

\ESNOT
YESNO'

HEA\AT
I/ERY

HEAUY

DIGESTER
FECIRCUI-ATION

UNDERFLOW
3-10
3-10

0 - 1.5
0-6

2.4 - 3.6
15-30

NO
YES/NOT

,MEDIUM

\rEnr
HEA\TY

CHEMICALLY PRODUCED SLUDGES:
ALUIU/FEFRIC. PRIMAFY

UME. PRIMAF/
LIME. SECONDARY

0.5 - 310
1.0 - 6.0
z0 - 15.0

3-12
3-12
3-12

9.20
9-25
9-25

NO
NO
NO

UGHT
MEDIUM
MEDIUM

INCINERATOR SLURRIES 0.5 - 10 0-t5 6-30 YE$ HIGH HEAV\T
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10.9.13 	Duplicate Units 

Duplicate units shall be provided where failure of one unit would seriously hamper plant 
operation. 

10.9.1.4 	137e 

Plunger pumps, screw feed pumps or other types of pumps with demonstrated solids 
handling capability should be provided for handling raw sludge. Where centrifugal 
pumps are used, a parallel positive displacement pump should be provided as an 
alternate to pump heavy sludge concentrations, such as primary or thickened sludge, 
that may exceed the pumping head of the centrifugal pump. 

10.9.1.5 	Minimum Head 

A minimum positive head of 600 mm shall be provided at the suction side of centrifugal 
type pumps and is desirable for all types of sludge pumps. Maximum suction lifts should 
not exceed three m for plunger pumps. 

10.9.1.6 	Head Loss 

Figure 10.1 shows the multiplication factor to apply to the friction losses for turbulent 
flow for clean water to calculate the friction losses for untreated primary and 
concentrated sludges and digested sludge. Use of Figure 10.1 will often provide 
sufficiently accurate results for design, especially at solids concentrations below 3 
percent. However, as pipe length, percent total solids and percent volatile solids 
increase, more elaborate methods may have to be used to calculate the friction losses 
with sufficient accuracy. 
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NOTES: 	1. 	Multiply loss with clean water by K to estimate friction loss under 1;4ThinAr conditions (see 
text). 

2. 	The Information on this figure has been extracted from EPA 625/1-79-011 'Process 
Design Manual for Sludge Treatment and Disposal:, September 1979. 

10.9.1.7 	Sampling Faa7itu—  ts 

Unless sludge sampling facilities are otherwise provided, quick closing sampling valves 
shall be installed at the sludge pumps. The size of valve and piping should be at least 
40 mm and terminate at a suitable sized sampling sink or floor drain. 

10.9.2 	Sludge Piping 

10.9.2.1 	Size and Head 

Sludge withdrawal piping should have a minimum diameter of 200 mm for gravity 
withdrawal and 150 mm for pump suction and discharge lines. Where withdrawal is 
by gravity, the available head on the discharge pipe should be adequate to provide at 
least 1.0 m/s velocity. With sludge pumpage velocities of 0.9 to 1.5 m/s should be 
developed. For heavier sludges and grease, velocities of 1.5 to 2.4 m/s are needed. 

10.9.2.2 	Slope 

Gravity piping should be laid on uniform grade and alignment. The slope on gravity 
discharge piping should not be less than three percent. Provisions should be made for 
draining and flushing discharge lines. 
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1. Multiply ls with dean water by Kto estimate friction loss under larninar conditions (see
text). '

2. Ttre Infornation on tbis figrue bas been exuacted from EPA 6?S/t-79-all'Process
Deign Manual for Sludge Treaunent and Disposal, Septemba 1979.

funPling Facilitic<

Unless sludge saopling facilities are otherwise provided, quick dosing sampling valves
shall be installed at the sludge pumps. Ttre size of rnlve and piping should be at least
40 mm and terminate at a suitable sized sampling sink or floor drain.

Sludge Prping

Siza nilHead.

Sludge withdrawal piping should have a mininum diameter of 200 un for gravity
withdrawal and 150 mm for pump suction and discharge lines. Where u'irhdrawal is
by gravity, the arrailable head on the discharge pipe should be adequate to provide at
least 1.0 m,/s velocity. With sludge pumpage velocities of 0.9 to 1.5 m./s should be
developed. Forheavier sludges and grease, velocities of 1.5 to 2Att/s are needed.

ilopc

Gravity piping should be laid on uniform grade and alignment The slope on gravity
discharge piping should not be less than three percmt. Provisions should be made for
draining and flushing discharge lines.
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10.9.2.3 	Supports 

Special consideration should be given to the corrosion resistance and continuing stability 
of supporting systems for piping located inside the digestion tank. 

10.10 	SLUDGE UTILIZATION ON LAND 

10.10.1 	General 

The program of land spreading of sludge must be evaluated as an integral system which 
includes stabilization, storage, transportation, application, soil, crop and groundwater. 
The following guidelines were formulated to provide the criteria of municipal sludge 
utilization on land. Sewage sludge and septage is useful to crop and soil by providing 
nutrients and organic matter. 

Sewage sludge and septage contains heavy metals and other substances which could 
affect soil productivity and the quality of food. Sufficient information is not available 
to completely evaluate the deleterious effects. The purpose of the guidelines is to 
indicate the acceptable method of sludge utilization on land surface, based on current 
knowledge. It is recognized that these guidelines should be revised as more information 
becomes available. 

10.10.2 	General Limitations to be Observed 

10.10.2.1 	Stabilized Sludge 

Only stabilized sludge shall be surface applied to farmland or pasture. Stabilized sludge 
is defined as processed sludge in which the organic and bacterial contents of raw sludge 
are reduced to levels deemed necessary by the regulatory agency to prevent nuisance 
odours and public health hazards. Any process which produces sludge equivalent in 
quality to the above in terms of public health factors and odour potential may be 
accepted. Additional treatment would be required to further reduce pathogens when the 
sludge is to be spread on dairy pastures and other crops which are in the human food 
chain. 

10.10.22 	Raw Vegetables 

Sludge should not be applied to land which is used for growing food crops to be eaten 
raw, such as leafed vegetables and root crops. 

10.102.3 	Minimum pH 

No sludge shall be applied on land if the soil pH is less than 6.0 at the time the sludge 
is applied. The soil pH should range between 6.0 and 6.8. The pH shall be maintained 
above 6.0 for at least two years following the end of sludge application. 
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10.1024 	Persistent Organic Chemicals 

Sufficient information is not available to establish criteria of sludge spreading in regard 
to persistent organic chemicals, such as pesticides and polychlorinated biphyenyls (PCB). 
However, if there is a known source in the sewer system service area which discharges 
or discharged in the past such chemkals, the sludge should be analyzed for such 
chemicals and the regulatory agency shall be consulted for recommendations concerning 
sludge spreading. 

10.10.3 	SITE SELECTION 

10.10.3.1 	General 

By proper selection of the sludge application site, the nuisance potential and public 
health hazard should be minimized The following items should be considered and the 
regulatory agency should be consulted for specific limits: 

a. land ownership information; 

b. groundwater table and bedrock location; 

c. location of dwellings, roads and public access; 

d. location of wells, springs, creeks, streams and flood plains; 

e. slope of land surface; 

f. soil characteristics; 

g. climatological information; 

h. land use plan; and 

i. road weight restrictions. 

10.10.32 	Site Location 

The following restrictions shall apply to the location of a proposed sludge to land 
application site: 

a. 	The site should be remote from surface water courses. The minimum distance 
between the site and the high water mark of the surface water course should 
be determined by the land slope as follows: 
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Suf,ficient information is not arrailable to esrablish criteria of sludge spreading in regard
to persistent organic chemicals, such as pesticides and polychlorinated biphyenyls (PC).
However, if there is a known source in the sewer slntem sewice area which discharges
or discharged in the past such chemicals, the sludge should be analped for such
dremicals and the regulatory agency shall be consulted for recom:nendations concerning
sludge spreading.

SITE SET^ESUON
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By proper selection of the sludge application site, the nuisance potential and public
health hazard should be minimized. The followiug items should be considered and the
regulatory agency should bc consulted for specific limits:

a. land ownership information;

b. groundvrater table and bedroc.k location;

c. location of dwellings, roads and pubiic access;

d. location of wells, springs, creeks, streams and flood plains;

e. slope ofland surface;

f. soil cha:acteristics;

g. dimatological information;

h. land use plan; and

i. road weight resrictions.

Site Locrtion

The following restrictions shall apply to the location of a proposed sludge to land
application site:

a. The site should be remote from surface water courses. The minimum distance
between the site and the high water mark of the sr:rface urater coutse should
be determined by the land slope as follows:
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TABLE 10.10 :Minimum Distance to,Watercourse.....,....,......  .. 	.. 
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0 to 3% 100 m 360 m 

3 to 6% 125 m No Sludge to be Applied 

6 to 8% 180 in No Sludge to be Applied 

Greater than 8% No Sludge to be Applied 
unless special conditions exist 

No Sludge to be Applied 

b. 	The site shall be located a minimum distance from certain physical features, as 
specified in the following table: 

TABLE 10.11 - MINIMUM DISTANCE TO PHYSICAL FEATURES 
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4  '' 	..":0;R"VanigganagiNte 	.:::::: 
Public Wells 150 m ** 

Private Wells 90 m ** 

Property Line 77 m * 

Bedrock Outcrops 7 m * 

Dwellings 90 in ** 

Uninhabited Buildings 30 m 

Perennial Water Bodies & Watercourses 90 m 

Intermittent Water Bodies & Watercourses 60 in 

Swales and Man-Made Drainage Ditches 14 m 

Primary & Secondary Roads 30 111 * 

Unimproved Dirt Roads • 7 m * 

NOTE: • 100 in setback required for spray irrigation areas 
300 in setback required for storage lagoons and spray irrigation areas 

c. 	The site shall be so located that the maximum level of the groundwater table 
at the site is at a sufficient distance below the surface to prevent the impairment 
of groundwater in aquifers as determined by the permeability of the soil; 
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Tbe site shall be so located that the maximnm lerrel of &e groundwater able
atdte site is at a suffici€nt distance belowtie surface to preventtte impairment
of groundwater in aquifers as determined by the permeability of the soil;

TABI.E 10.11 - MINIMI,'M DISTAI{CE TO P}TI]SICAL FEATIJRES

Perennial Water Bodies & Watercorrses

Intermitent Water Bodies & Watercourses

Swales and Man-Made Drainage Ditdres
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d. 	No processed organic waste shall be applied to the site during any period in 
which conditions are such that surface runoff is likely to occur taking into 
account land slope, soil permeability and the climatic conditions of the area; 

e. 	The site shall be established only on land that is, or is intended to be, used for 
pasture, fallow, the growing of forage crops, scrub lands, or tree plantations. 

i) during the current growing season, or 

ii) where application of the processed organic waste is made sometime 
after the current growing season, to the end of the subsequent growing 
season; and 

f. 	Berms and dykes of low permeability shall be constructed on the site where 
necessary to isolate the site and effectively prevent the egress of contaminants. 

g. 
	No sewage sludge handling facility should be located on a flood plain, an area 

which is inundated by a flood that has a 1% or greater change in recurring in 
any year, or a flood of a magnitude equalled or exceeded once in 100 years on 
the average. 

h. 	No sewage sludge handling facility should be installed within the area of any 
municipal or city watershed unless water treatment consists of chemical 
precipitation. 

i. 	A sewage sludge handling facility should not be located over land areas with a 
seasonal high water table at less than 450 mm below the ground surface, or 
with bedrock at less than 900 mm. 

10.1033 	Land Characteristics 

The following restrictions shall apply to the land characteristics of a proposed sludge to 
land application site: 

(a) 	The land slope and soil permeability will determine the time of year that sludge 
may be applied. 
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season; and

t. Berms and dykes of low permeability shall be consructed on the site where
necessary to isolate the site and effectively prevent the egress of contaminants.

g. No sewage sludge trandling facility should be located on a flood plain, an area
r/\thich is inr:ndated by a flood that has a 1o/o or greater drange in recurring in
any year, or a flood of a magninrde equalled or exceeded once in 10O years on
the average.

h. No sewage sludge handling facility should be insmlled within the area of any
mrmicipal or city watershed unless water trearment consists of dremical
precipitation

i. A sewage sludge handling facillty should not be located over land areas with a
seasonal high water table at less than 450 mm below the grorurd surface, or
with bedrock at less than 900 mm.

Lanil Chuaacristna

The following restictions shall apply to the land characteristics of a proposed sludge to
land application site:

(a) The land slope and soil permeability will determine the time of year that sludge
may be applied.
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TABLE 10.12 - SLUDGE APPLICATION PERIODS 

''' 	-:,M*..a; 	.' 
:::::::*.NiecL:2::::.... 	 .........;z: 

''', 	. 	:111 ::::::r 	-,..: 	.*: 
";" 	'. 	"..... 10.181111PW!:::- 	.. '.: 

..  
;:.,;.. 	'. 	...,...Y.Mgi•% 	'.', 	."..• ....11  
. ::.:.!, 	".!....4*.l:*#4:01k1. *" 	i  

0 to 3% any 12 mon/yr.  
3 to 6% rapid to moderately rapid 

(>5x10 5  m/s to 8x10-8  m/s) 
7 mon/yr. (May to November) 

(2x1043  m/s to 5x104m/s) 
moderate to slow 

6 mon/yr. (May to October) 

6 to 8% (>5x104  m/s to 8x104  m/s) 
rapid to moderately rapid 

7 mon/yr. (May to November) 

(2x10 m/s to 5x 104  m/s) 
moderate to slow 

6 mon/yr. (May to October) 

Greater than 
8% 

any No sludge applications unless 
warranted by special 

conditions 

b. The ground water table during sludge application should be not less than 1 in 
from the surface for soils with moderate to slow permeability. For soils with 
rapid to moderately rapid permeability the groundwater table should be not less 
than 15 m from the surface; and 

c. Where sludge application is carried out by tank truck, untied land should be 
given preference to tiled land. Where tiled land is used the sludge hauling 
contractor should request instructions from the landowner, with regards to 
minimizing the possibility of damage to the tile system. 

10.10.4 	Sludge Application Rates 

10.10.4.1 	Nitrogen .Restrictions 

The rate of sewage sludge application is restricted to 5.6 tonnes/hectare of dry sludge 
solids content. This provides approximately 160 kilograms/hectare of total nitrogen 
which is adequate for most grass crops during the year of application. 

10.10.4.2 	Phosphorus &Stria' iOILT 

Due to the phosphorus content of digested sewage sludges and the upperlimits of 
phosphorus acceptable in the soil, the applications indicated in Design Section 10.9.4.1 
may only be made once every two years. The phosphorus balance in the soil limits the 
application rates even when sludge is applied to crops with higher annual nitrogen 
requirements such as corn. In these cases ammonium nitrate fertilizer should be used 
in addition to the sludge. 
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rapid t9 moderately rapid
(>5x10'' m./s to 81104 m,zs)

7 motdyr. (May to November)

(2x10€ u/s to 5x10'78/s)
moderate to slow

6 mon/yr. (May to October)

(>5x10€ q/s to Bxfd m.zs)
rapid to moderately rapid

7 mon/yr. (May to November)

(2x10{ m,/s to 5x 10'7 m,/s)
hoderate to slow

6 moV)'r. (May to Ocober)

No sludge applications unless
warranted by special

conditions

10.10.4

70.70.47

70.70-42

b' The gmund wifier table during sludge application should be not less San 1 m
from 6e surface for soils with moderate to slow permeability. For soils with
rapid to modemtely rapid permeability the groundwater table ihould be not less
than 1.5 m from the surface; and

c' Where sludge application is carried out by rar* uuclq untiled land should be
given preference to tiled land. Where tiled land is used the sludge hauling
contractor should request instuctions from the landowner, with iegards ii
mininizing the possibility of danage to the tile qntem.

Sludge Applietiou R.ates

t;ftoogrzil Resrraons

ft-:-=* of sewage sludge application is resticted to 5.6 tonnes,zhectare of dry sludge
solids content This provides approxioately 160 kilogramsThecbre of total irhog;"
whidr is adequate for most $iass crops durhg the yeaiof application.

ehaghonr nesricaons

Tt a9 the phosphonrs content- of digested sewage sludges and the upperlimir of
pbosphoms accePable in tte soil, the ipplicatio* iodicat"i itr O*igD Section 10.9.4.1
may only be made once every nro years.-The phosphorus balance in tfre soil limits the
application rates even when_ s\dge is appliei to Lop, witrr *gber annual nitrogen
requireuelrts such as coro. In these cases-ornrqoniun uitnate fertlizer should be uiedin addition to tre sludge.

r.. l
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10.10.4.3 	Additive Metal Loading Restrictions 

Unrestricted addition of metals to agricultural soils will result in both elevated metal 
content of the crops and plant toxicity. The following restrictions (with a built in safety 
factor) are designed to control this potential problem. 

The following table lists the maximum permissable metal addition to soil of 
anaerobically  digested sewage sludges: 

TABLE 10.13 - METAL LOADING RESTRICTIONS FOR ANAEROBICALLY DIGESTED 
SLUDGES 

, 	.... .... .. , ........„„.„.....„ .... 	.. 
x  , ., •:::: ::,,, . :,.. .-, . 	,  .::! 	̀,.,.: 	yv 	..':' ,4" 	Mi 	...• 	::::::: '''' s ' . 	-4131:tiiiiiiStlet-iti . 	- ......... ....k.........4.: ..... 	X. X. 	X:::::::..::::§:4::::::.::::::::::::::::::::::::::::XX::::..... N. 	:,.:.... 	.:, -: k 
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As 14 
Cd 1.6 
Co . 

30 
Cr 210 
Cu 150 	- 
Hg 0.8 
Mo 4 
Ni 32 
Pb 90 
Se 2.4 
Zn 330 

The following table lists the maximum permissable metal concentrations in aerobically 
digested sewage sludges: 

TABLE 10.14 - MAXIMUM PERMISSABLE METAL CONCENTRATIONS IN 
AEROBICALLY DIGESTED SLUDGES 
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As 
Cd 
Co 
Cr 
Cu
Hg 
Mo 
Ni 
Pb 
Se 
Zn 

• 

• 

170 
34 

340 
2800 
1700 

11 
94 

420 
1100 
34 

4200 

SLI'DGE }IANDIJNG AI{D DISPOSAL Page D1O-52

1.4JO.43 .Mditive MdaI LorLiling nestncaorr

Unrestricted addition of metds to agricultural soils will result in both elevated metal
content of the crops and plant toricity. The following restrictions (with a built in safety
factor) are designed to control this potential probleur.

The following table liss the ma:rimum permissable metal addition 
'to 

soil of
anaerobicallv digested sewage sludges:

The following table lists the maximum permissable metal concentrations in aerobicallv
digested sewage sludges:

TABI^E 10.13 - METAL LOADING RESIRICTIONS FOR AI{AEROBICAIIY DIGESIED
SLI'DGES

As
cd
Co
Cr
Cu
Hg
Mo
Ni
Pb
Se

hr

74
1.6
30
zto
150
0.8

4
32
90
2.4
330

TABIT 1014 - MA]IIMT'M PERMSSABI^E METAL CONCENTRATIONS IN
AEROBICAITY DIGESIED SLI'DGES

As
cd
Co
Cr
Cu
Hg
Mo
Ni
Pb
Se

7.rL

770
34

340
2800
1700

11

94
420
1100
34

4200
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1030.5 	Sludge Application on Forested Land 

Disposal of sludge on forested land is considerably less hazardous than on cropland in 
terms of heavy metal toxicity unless the land is to be converted to cropland. For the 
allowable sludge loading the regulatory agency should be consulted. 

10.10.6 	Management of Spreading Operation 

10.10.6.1 	Hauling Equipment 

The sludge hauling equipment should be designed to prevent spillage, odour and other 
public nuisance. 

10.10.6.2 	Valve Control 

The spreading tank truck should be provided with a control so that the discharge valve 
can be opened and dosed by the driver while the vehicle is in motion. The spreading 
valve should be of the "fail-safe" type (i.e., self-dosing) or an additional manual stand-by 
valve should be employed to prevent uncontrolled spreading or spillage. 

10.10.6.3 	Sludge Storage 

Sufficient sludge storage capacity shall be provided for periods of inclement weather and 
equipment failure. The storage facilities shall be designed, located and operated so as 
to avoid nuisance conditions. 

10.10.6.4 	Spreading methods 

The selection of spreading methods depends on the sludge characteristics, environmental 
factors and others. When control of odour nuisance and runoff is required, immediate 
incorporation of sludge after spreading or subsurface injection should be considered. 
When such a method is utilized, an adjustment in the reduced rate of ammonia loss into 
the atmosphere should be considered in the computation for nitrogen balance. 

The sludge should be spread uniformly over the surface when tank truck spreading, 
ridge and furrow irrigation or other methods are used. Sewage sludge application 
should not be made during or immediately after rainfall. 

Proposals for subsurface application of sludge shall include for review a description of 
the equipment program for application. 

Spray systems, except for downward directed types, will not ordinarily be approved. 

10.10.6.5 	Boundary Danarcation 

The boundaries of the site shall be marked (i.e., with stakes at corners) as to avoid 
confusion regarding the location of the site during sludge application. The markers 
should be maintained until the end of the current growing season. 
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70-705

1o.10.6

70.70.6.7

70.70.62

70.70.63

10.70.64

70.70.6-5

Sfudge Application on Foraed. Lorril

Disposal of sludge on forested land is considerably less hazardous than on cropland interms of healy metal toxicity rurless the land is to be converted to cropland.'eor[
allowable sludge loa.ting tre reg'latory agency should be cons'lted.

Illanagenent of Spreading Opcr:ation

Hanlingfudpmant

The sludge hauling eEripment should be designed to prevent spillage, odour and other
public nuisance.

Volve C.onrol

The spreading rank qilck:loutd be providgd with a conrrol so that the discharge rnlve
can be opened and dosed bythe driver wbile the vehicle is in motion. The spieading
rralve should be ofthe Tail-safe'type (i.e, self-closing) or an additional --"a *-j-Ui,ulve sho'ld be euployed to prevent uacontrolled $reading or spillage.

Sfudge Sbnqge

s"fficient sludge storage capacity sball be prwided for periods of inclenent weatrer and
equipmerrt failure. The storage facilities ilat u" aesignea, locaied aud operated so asto avoid nuisance couditions.

Sprzndhry mdtcds

The selection ofspreadingmethods depends onthe sludge cha:acteristics, environmental
factors and othes. when control of odour nuisance aid nurofii"t"q,ti.;;; i--J;."
incorporation of sludge after spreading or subsr:rface'injection should be considered
When such a mettrod is utilized an adusment in the reducea rate of "rnmonia loss into
the amosphere should be considered in the computation for nitrogen balance.

Ttre sludge sbould be spread uniformly over the surface when rank truck spreading,
ridge and firrrow irrigation or other methods are used. sewage sludge .fpi."tio-r.
should aot be made drring or immediately after rainfal

Proposals for subnrrftce application of sludge shall include for rerriew a description ofthe equipment progrzln for appUcation.

spray systens, excqrt for downward direeted t12es, will not ordinarily be approved.

mmaty Oaao'ration

The boundaries of tlre site shall be marked (i.e., with stakes at corners) as to a\roid.:dlj:" regarding the location of the site during sruage application. The markerssho,ld be maiuained'ntil the eod of the crsrent growing r"r"or.
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10.10.6.6 	Public Access 

Public access to a land application site should be controlled by either positive barriers 
or remoteness of the site. 

	

10.10.6.7 	Monitoring and Reporting 

The requirements of the regulatory agency on the monitoring and reporting of the sludge 
spreading operation should be followed. As a minimum, the producer of sludge should 
regularly collect and record information on the sludge and soil characteristics and the 
volume of sludge spread on a particular site. 

	

10.10.6.8 	Land Restrictions 

No vegetable crops may be grown in soils during the calendar year of the most recent 
sewage sludge application. 

No animal grazing may occur on lands during the calendar year of the most recent 
sewage sludge application. 

10.11 	SLUDGE STORAGE 

10.11.1 	General 

Sludge storage facilities shall be provided at all mechanical treatment plants. 
Appropriate storage facilities may consist of any combination of drying beds, lagoons, 
separate tanks, additional volume in sludge stabilization units, pad area or other means 
to store either liquid or dried sludge. 

The design shall provide for odour control in sludge storage tanks and lagoons including 
aeration, covering or other appropriate means. 

10.11.2 	Volume 

Rational calculations justifying the number of days of storage to be provided shall be 
submitted and shall be based on the total sludge handling and disposal system. Sludge 
production values for stabilization processes should be justified in the basis of design. 
If the land application method of sludge disposal is the only means of disposal utilized 
at a treatment plant, storage shall be provided based on considerations including at least 
the following items: 

a. Inclement weather effects on access to the application land; 

b. Temperatures including frozen ground and stored sludge cake conditions; 

c. Haul road restrictions including spring thawing conditions; 

d. Area seasonal rainfall patterns; 
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70.70.6.6

70-70.6.7

10.70.6.8

PuhIXAc6s

Public access to a land application site should be controlled by either positive barriers
or rerooteness of the site.

Moninring atd.Rryrting

The requirements of t}re regulatory agency on the monitoring and reporthg of the sludge
spreading opemtion should be followed. As a minimum, the producer of sludge should
regularly collect and record information on the sludge and soil characteristics and t}te
vslrrrng ofsludge spread on a particular site.

LomdRs*inions

No vegetable crops may be tlown in soils during the calendar year of the most recent
sewage sludge application.

No animal grazing -"y o".* on lands during the calendar year of ttre most recent
sewage sludge application.

10.11

Lo-11.1

10.112

SLUDGE STORAGE

G€nerat

Sludge storage facilities shall be provided at all mechanical treaurcnt plants.
Appropriate storage facilities may consist of any combination of drying beds, lagoons,
seParate tanlc, additional volurre in sludge stabilization units, pad area or other means
to store either liquid or dried sludge.

The design shall provide for odour control in sludge storage tanla and lagoons induding
aeration, covering or other appropriate means.

Volume

Rational calculations justifying the number of dap of storage to be provided shall be
submitted and shall be based on the total sludge handling and disposal system. Sludge
production'values for stabilization processes shor:ld be justified in the basis of design.
If the land application method of sludge disposal is the only mffuur of disposal utilized
at a treatment plang storage shall be provided based on considerations indudiqg at least
the following iterus:

a. lnd"ment weather effects on access to the application land;

b. Temperatures induding frozen ground and stored sludge cake conditions;

c. Haul road restrictions induding spring thawing conditions;

d. Area seasoual rainfall pattems;
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e. Cropping practices on available land; 

f. Potential for increased sludge volumes from industrial sources during the design 
life of the plant; and 

g. Available area for expanding sludge storage. • 

A minimum range of 120 to 180 days storage should be provided for the design life of 
the plant unless a different period is approved by the regulatory agency. 

10.12 	SLUDGE DISPOSAL METHODS 

When other sludge disposal methods, such as incineration, lagoons and landfill, are 
considered, pertinent requirements from the regulatory agency shall be followed. 

10.12.1 	Sanitary Landfill 

Sanitary landfilling of sludge, either separately or along with municipal solid waste, can 
be an acceptable means of ultimate sludge disposal. 

The sludge must be stabilized prior to landfilling and daily soil cover must be provided. 

Site selection must conform to the guidelines and criteria adopted by the regulatory 
agency. Particular attention is drawn to surface and groundwater protection, availability 
to on-site cover material and conformation to land use planning. 

The site must be operated and maintained in accordance with the guidelines and 
regulations of the regulatory agency for sanitary landfill operation. Particular attention 
is drawn to the leachate and runoff of the heavy metals, persistent organics, pathogens 
and nitrates. 

10.12.2 	Incineration 

Sludge incineration can be achieved in a multiple-hearth furnace. 

Particular attention is drawn to proper air pollution control of the stack gases to 
conform to the regulations of the regulatory agency. 

Sludge dewatering is required prior to incineration. 

10.12.3 	Land Reclamation 

Sewage sludge can be used to reclaim strip-mine spoils or other low-quality land. 
Particular attention is drawn to the potential for water contamination-  and excessive 
accumulation of trace elements. 
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e. Cropping practices on arrailable land;

f. Potential forincreased sludgevoh:mes fromindustrial sources duringthe desrgn
life of the planq and

g, Available. area for er?anding sludge storage.

Aminimum range of 120 to 180 dap storage should be provided for the design life of
ttre plant rurless a different period is approved by the regulatory agency.

70.72 SLI]DGEDISPOSALMEMODS

When other sludge disposal methods, such as incineration, lagoons -4 12arlfill, are
considered pertinent requiremenu from the regulatory ag€ncy shall be followed.

]".O-l2,t SoiaylmdfiU

sanitary landfilling of sludge, either separately or along with mr:nicipal solid waste, can
be an acceptable means of ultimate sludge disposal.

The sludge must be stabilized prior to landfiUing and daily soil cover Eust be provided.

Site selection uust conform to the guidelines and criteria adopted by the regulatory
agency. Particularattentiou is drawnto srrface asd groundwaterprotection, availability' to on-site cover material and conformation to land use planoing.

The site must be operated and maintained in accordance with the guidelines and
regulations of the regulatory agency for saniury landfill operation. Particular attention
is drawn to the leadrate and rr:nof of the hear4ymetals, persistmt organics, pathogens
and nitrates.

70.112 Incineration

Sludge incineration can be adrierted in a multiple-hearttr fuiaace.

Partia{ar attention is drawn to proper air pollution control of the stack gases to
conforo to fie regulatioas ofthe regulatory ageocy.

Sludge dewatering is required prior to incineration

10.123 kud Recluation

Sewage sludge can be used to redai'n suip-mine spoils or other low-quality land
Partio:lar att€ntion is d:awn to the potential for water contamination-and ercessive
acsumulation of tace elenents.
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10.12.4 	Energy/Resource Recovery 

Energy and resource recovery processes include (1) recovery and recycling of marketable 
constituents of sludge or sludge incinerator ash, (2) co-incineration of sludge with 
combustible solid waste to generate power or steam or (3) pyrolysis of sludge to produce 
useful by-products such as fuel gases, oils, tars or activated charcoal. If such techniques 
are used, a detailed description of the process and design data shall accompany the 
plans. 

10.13 	SLUDGE TREATMENT ALTERNATIVES FOR PATHOGEN REDUCTION 

10.13.1 	General 

The USEPA published a new regulation, 40 CFR-Part 503, in 1993. This regulation 
addresses the beneficial use and disposal of biosolids generated from the treatment of 
municipal sewage sludge. The regulation covers general provisions, land application, 
surface disposal, pathogen reduction, vector attraction reduction, and incineration. The 
section of the regulation that may impact Atlantic Canada is that, as a result of the 
classification of digested sludge into Class A or Class B and the corresponding 
restrictions placed on their disposal, processes to further reduce pathogens (PFRP's) are 
being developed and marketed. 

The purpose of this section will be to describe some of the sludge digestion methods and 
PFRP's that have become popular in the US as a result of Rule 503. These methods may 
have application in Atlantic Canada wherever a need exists for a high quality end 
product due to restrictions that may exist for final disposal. 

10.13.2 	Processes to Further Reduce Pathogens (PFRP) 

Unstabilized sludge contains putrescible organic substances, as well as pathogenic forms 
of bacteria, viruses, worm eggs, and the like. Sludge treatment processes that are 
classified as processes to further reduce pathogens must reduce both the organics and 
pathogens to set levels. PFRP alternatives include composting, heat drying, heat 
treatment, autothermal thermophilic aerobic digestion, irradiation, and pasteurization. 
The most applicable of the above processes will be described here. 

10.132.1 	Composting 

Composting is a process in which organic material undergoes biological degradation to 
a stable end product. Sludge that has been composted properly is a sanitary, nuisance-
free, humus-lice material. Approximately 20 to 30 percent of the volatile solids are 
converted to carbon dioxide and water. As the organic material in the sludge 
decomposes, the compost heats to temperatures in the pasteurization range of 50 to 70°  
C, and enteric pathogenic organisms are destroyed. A properly composted sludge may 
be used as a soil conditioner in agricultural or horticultural applications or for final 
disposal, subject to any limitations based on constituents in the sludge. 

Most composting operations consist of the following basic steps: (1) mixing dewatered 
sludge with an amendment and/or a bulking agent: (2) aerating the compost pile either 
by the addition of air, by mechanical turning, or by both; (3) recovery of the bulking 
agent (if practicable); (4) further curing and storage; and (5) final disposal. An 
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Energ5rT1esource Recover5r

Energy and resource recovery processes indude (1) recovery and recyding of marketable
constituents of sludge or sludge incinerator ash, (2) co-incineration of sludge with
combustible solid waste to generate power or steam or (3) pyrolpis of sludge to produce
usefirl by-products such as fuel gases, oils, tars or actfirated charcoal. If such teclniques
are used, a detailed description of the process and design data shall accompany the
plans.

1o.13

10.13.1

10.132

L0-7327

SAIJDGE TRETIIMENT ALIERI{ATI\ILS FOR PAMOGEN REDUCIION

Crtlreral

The USEPA published a new regulation, 40 CFR-Parr 503, in 1993. This regulation
addresses the beneficial use and disposal of biosolids generated from the treament of
municipal sewage sludge.'The regulation covers general provisions, land application,
surface disposal, pathogen reduction, vector attraction reducrion, and incineration, The
section of the regr:lation that may impaa Adantic Canada is frat, as a result of the
classification of digested sludge into Class A or Class B and the corresponding

' resEictions placed on treir disposal, processes to further reduce pattrogurs @FRP's) are
beiug developed and marketed.

The purpose of this section will be to describe some of the sludge digestion methods and
PFRP's that have become popular in the US as a result of Rule 503. These methods may
have application in Atlantic Canada wherever a need exists for a bigh Erality end
product due to resEictions that oay exist for final disposal.

Processes to FurtberReduce Pathogens (PFRP)

Unstabilized sludge contains putrescible organic substances, as well as pathogenic forrrs
of bacteri4 viruses, woun etgs, and the like. Sludge teaurent processes that are
dassified as processes to further reduce pathogens must reduce both the organics and
pathogens to set levels. PFRP alternatives indude composting, heat drying, heat
treaEent, autothemal thetmophilic aerobic digestion, irradiation, aad pasteurization.
Ttre most applicable of the above processes will be described here.

-n*^.*t
Composting is a process in which organic Daterial rmdergoes biological degradation o
a stable end product Sludge that has been couposted properly is a sanitary, nuisance-
free, hu:nus-lfte material. Approximately 20 to 30 percent of the volatile solids are
converted to carbon dioride and water. As ttre organic material in the sludge
decomposes, the compost heag to temperatures in the pasteurization::imge of S0 to 700
C, and enteric pathogenic organisms are destroyed. A properly composted sludge may
be used as a soil conditioner in agriculftral or horticultural applications or for final
disposal, subject to any limitations based on constituerrts in the ihage.

Most composting operations consist of the following basic steps: (1) mixing dewatered
sludge with an astend-ent and./or a bulking agent (2) aerating the compostpile either
by the addition of ar, by mechanical turning or by both; (3) recovery of the bulking
agent (if practicable); (4) further curing and storage; and (5) final disposal. An
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amendment is an organic material added to the feed substrate, primarily to reduce the 
bulk weight and increase the air voids for proper aeration. Amendments can also be 
used to increase the quantity of degradable organics in the mixture. Commonly used 
amendments are sawdust, straw, recycled compost and rice hulls. A bulking agent is an 
organic or inorganic material used to provide structural support and to increase the 
porosity of the mixture for effective aeration. Wood chips are the most commonly used 
bulking agents and can be recovered and reused. Aeration is required not only to supply 
oxygen, but to control the composting temperature and remove excess moisture. 

Three major types of composting systems used are the aerated static pile, windrow, and 
in-vessel (enclosed mechanical) systems. 

	

10.13.2.1.1 	Aerated Static Pile 

The aerated static pile system consists of a grid of aeration or exhaust piping over which 
a mixture of dewatered sludge and bulking agent is placed. In a typical static pile 
system, the bulking agent consists of wood chips, which are mixed with the dewatered 
sludge by a pug mill type or rotating drum mixer or by movable equipment such as a 
front-end loader. Material is composted for 21 to 28 days and is typically cured for 
another 30 days of longer. Typical pile heights are about 2 to 2.5 in. A layer of 
screened compost is often placed on top of the pile for insulation. Disposable corrugated 
plastic drainage pipes commonly used for air supply and each individual pile is 
recommended to have an individual blower for more effective aeration control. 
Screening of the cured compost is usually done to reduce the quantity of the end 
product requiring ultimate disposal and to recover the bulking agent. For improved 
process and odour control, many new facilities cover or enclose all or significant portions 
of the system. 

	

10.1321.2 	Windrow 

In a windrow system, the mixing and screening operations are similar to those for the 
aerated static pile operation. Windrows are constructed from 1 to 2 in high and 2 to 4.3 
in at the base. The rows are turned and mixed periodically during the composting 
period. Supplemental mechanical aeration is used in some applications. Under typical 
operating conditions, the windrows are turned a minimum of five times while the 
temperature is maintained at or above 55 °C. Turning of the windrows is often 
accompanied by the release of offensive odours. The composting period is about 21 to 
28 d. In recent years, specialized equipment has been developed to mix the sludge and 
the bulking agent and to turn the composting windrows. Some windrow operations are 
covered or enclosed, similar to aerated static piles. 

	

10.1321.3 	In-Vessel Composting Systems 

In-vessel composting is accomplished inside an enclosed container or vessel. Mechanical 
systems are designed to minivan odours and process time by controlling environmental 
conditions such as air flow, temperature, and oxygen concentration. 

	

10.13.2.1.4 	Design Considerations 

The factors that must be considered in the design of a composting system are presented 
in the following table: 
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amrndment is an organic material added to the feed subsrate, primarily to reduce fhe
bulk weight and increase the air voids for proper aeration. Amendrnents cal also be
used to increase the quantity of degradable organics in the Dixhtre. Commonly used
amendFlents are sawdust, straw, recycled compost and rice hulls. A bulking agent is afl
organic or inorganic material used to provide stmctu:zl support and to increase the
porosity of ttre mirr:re for effective aeration. Wood chips are the most coumonly used
bulking agents and can be recovered and reused. Aeration is required not onlyto supply
oxVt6, but to control the composting terDperature aad remove excess moisture.

Three major types of composting slatens used are the aerated static pile, windrow, and
in-vessel (endosed mechanical) systetns.

Aeratcd Sutic PfIe

The aerated static pile qrto cousists of a grid of aelation or exhaust piping wer which
a mixh:re of dewatered sludge and bulkirog agmt is placed. rn a typica static pile
systen, the bulking agentconsisB of wood chips, which are mixed with the dewarered

lludge by a pug rnill grpg ol rotating dnrm mirer or by morrable equipment such as a
front-end loader. Material is composted for 2l to 2g da]'s and is qrpicatty cured for
anotlrer 30 days of longer. Typical pile heights are abour 2 to 2.i a. A layer of
screened conpost is often placed on top oftbe pile for insulation. Disposable comrgated
plastic drainage pipes commonly used for air supply and each individual pile is
recommeuded to have an individual blower for more effective aention control.
Screening of the crued compost is usually done to reduce the guantity of the e6d
product reqriring ultimate disposal and to recover the bulking ajenc ior improved
Process and odour contol, inany new facilities cover or mclose all or significant portions
of the s]tstert.

Windrow

In a wiudrow qFtemr f$s mi:dng and screening operations are similar to ttrose for the
aerated static pile operation. Windrows are consunsted from 1 to 2 u high and 2 to 4.3
m at the base. the rows are nrrned and mixed periodically during the composting
period. Supploenal merhanical aeration is used in some applications. UadeitpicJ
operating conditious, tbe windrows are nrrned a minimr:sr of five times while the
tenPerature is Daintained at or abovb 55 0C. Turning of the windrows is often
accompanied by the release of offensive odours. The composting period is about 21 to
?8 9. I" recent years, specialized eguipment has been developed tb mix dre sludge and
tbe bulking agmt and to tuIa the compostiag windrows. Some windrow operations are
covered or endosed, similar to aerated sEtic piles.

In-Vessel Composting Sysrans

In-vessel composting is accomplished inside an eudosed container orvessel. Mechanical
systl|! are designed 1q rninimize odours and process time by conuolling environmental
conditions sudr as air flow, tenperature, aod oryg"n concmtr-ation.

Desgn Consideradons

The factors tlat must be considered in the desiln of a compostiag qntem are presented
in the following table:

10.732.7.4
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TABLE 10.15 - DESIGN CONSIDERATIONS FOR AEROBIC SLUDGE COMPOSTING PROCESSES 
.; 

• • 
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::::::: 	. .. 	.. . 	... 	, 

Type of Sludge Both untreated and digested sludge can be composted successfully. Untreated sludge has a 
greater potential for odors, particularly for windrow systems. Untreated sludge has more 
energy available, will degrade more readily, and has a higher oxygen demand. 

Amendments and Bulking 
Agents 

Amendment end bulking agent characteristics, such as moisture content, particle size, and 
available carbon, affect the process and quality of the product. Bulking agents should be 
readily available. Wood chips, sawdust, recycled compost, and straw have been used. 

Carbon : Nitrogen Ratio The initial C:N ratio should be in the range of 25:1 to 35:1 by weight Carbon should be 
checked to ensure it is easily biodegradable. 

Volatile Solids The volatile solids of the composting mix should be greater than 50 percent. 

Air Requirements Air with at least 50 percent of the oxygen remaining should reach all parts of the composting 
material for optimum results, especially in mechanical systems. 

Moisture Content Moisture content of the composting mixture should not be greater than 60 percent for static 
pile and windrow composting and not greater than 65 percent for in-vessel composting. 

pH pH of the composting mixture should generally be in the range of 6 to 9. 

Temperature 

• 

The optimum temperature for biological stabilization is between 45 and 55 °C. For best 
results, the temperature should be maintained between 50 and 55 °C for the first few days 
and between 55 and 60 °C for the remainder of the composting period. if the temperatures 
are allowed to increase beyond 60 °C for a significant period of time, biological activity will 
be reduced. 

Mixing and Turning To prevent drying, caking, and air channelling, material in the process of being composted 
should be mixed or turned on a regular schedule as required. Frequency of mixing or turning 
will depend on the type of composting operation. 

Heavy Metals and Trace 
Organics 

Heavy metals and trace organics in the sludge and finished compost should be monitored to 
ensure that the concentrations do not exceed the applicable regulations for end use of the 
product 

Site Constraints Factors to be considered in selecting a site include available area, access, proximity to 
treatment plant and other land uses, climatic conditions, and availability of buffer zone. 

10.13.2.1.5 	Co-Composting with Solid Wastes 

Co-composting of sludge and municipal solid wastes may not require sludge dewatering. 
Feed sludges may have a solids content ranging from 5 to 12 percent. A 2 to 1 mixture 
of solid wastes to sludge is recommended as a minimum. The solid wastes should be 
presorted and pulverized in a hammermill prior to mixing with sludge. 

10.13.2.2 	Autothennal Thermophilic Aerobic Digestion (ATAD) 

10.13.2.2.1 	General 

With an adequate supply of oxygen, microorganisms, nutrients, and biodegradable 
organic material, autothermal aerobic digestion can degrade complex organic substances 
into end products including carbon dioxide and water. Some of the energy released by 
microbial degradation is used to form new cellular material; much of it is released as 
heat. Typical biological heat production values reported or assumed range from 14,190 
to 14,650 kJ/kg 02. The carbonaceous oxygen requirements vary, but are often 
considered to be 1.42 kg 02/kg volatile suspended solids (VSS) oxidized. In autothermal 
thermophilic aerobic digestion, the heat released by the digestion process is the major 
heat source used to achieve the desired operating temperature. 
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TABLE 10.15 - DESTGN CONSTDEFATIONS FOR AEROEIC SLUDGE COMPOSTING PROCESSES

Botr urdreated and dlgesiled sludge can be composted successfully. Untreded sludge has a
greder potontial for odors, parlicularly lor windrow systems. Untreded sludge has more
eneron available. will deorade more resdilv. and has a hioher ox\ro€n demand.

Amendmont and bulking agont characteristics, euch as molsture conlenl particle ehe, and
availabh carboir, allest tfie prooess and quality of t*re product Bulking agenls should be
readilv available, Wood chlps. sawdust realcled composl and sfraw have been used.

The Initial C:N rallo should b€ In lhe ol25:1 lo 35:l by welght Cgrbon ehould b6
checked 1o ensure h is

The volsiile solids ol the than 5O

Alr with at least 50 percont ol the
mcilerial {or optlmum resull,s, ssp

n romainlng should reach all parts ol lhe'composling
in msohanlcsl svstems.

Moislure contEnt ol the composting mbd.ne should not be greator tran 6O percent {or slalic
oilE and windrow composdn'E and not Ereder fian 65 percbnt lor in-ve.ssel compostlng.

mitrre should EeneralV be In the

The ootimum temoerdur€ for biolooical aabilkdion b b'etween 45 and 55 oC. For best
recu[i, *re tempeidure ghoutd be irairdained b€tv,€€n 5o and 55 oC for the first {err days
and bdtween 55 and d) "C for the remainder ol the comooeiino oeriod. tl ihe temperdries
are allowed io increase beyond 60 oC for a slgnificant p.irtod o:f iime, biological al{fuity'will
be reducsd.

To prevenl drylng, caklng, and alr shann€lling, material in ihe proccss of belng compogled
should be mked or lurnod on a regular achedule as requlrod. Frequenry of mixlng or tuming
wlll depend on ihe lype of compocilinE opstdlon.

Heaw mslals and tace organics in ihe sludge and fnished compost should be monitored to
emuie fial ttre concentdions do not exceed t*re applicable regulalions for end uso of the

Faetors to be oonsld€rod in selecting a site Include avallable aocess, proximity lo
billV of buflerzone.teatnerd plard and other land uses, dimatic

10.132.7.5

70.7322

rc.I32.2.1

Co-Compastrn g with Solid Wastas

Co-composting of sludge and ;udcipal solid wastes uray not require sludge dewatering.
Feed sludges Day have a solids content ranging froD 5 to 12 perc€nt: A2 to 1 mixnre
of solid wastes to sludge is recomsrended as tr nirlirrlrrr. The solid wastes should be
presorted and pulverized in a hammermill prior to qi:n"rg with sludge.

Attudrunlrl ftanophilk Aqobir D{grs,tion (ATN)

Genrll

With an adeguate supply of orygm, microorganisms, nutients, and biodegadable
orgaDicnaterial, autothermal aerobic digestion can detrade complexorganic zubstances
into end produce induding carbon dioxide and water. Some of the enerSiy released by
microbial degradation is used to form new cellular material; Duch of it is released as

heat Tlpical biological heat production values reported or assurned range from 14,190
to 14,550 kJ/kg O" The carbonaceous oxygen requirenents vary, but :rre often
consideredtobe 1.42kgOrlkgvolatilesuspendedsolids (VSS) oxidized. Inautothermal
thermophilic aerobic digestion, the heat released by the digestion process is rhe major
heat sorrce used to achieve the desked operating temperature.
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Autothermal conditions result from an adequately thickened sludge feed, a suitably 
insulated reactor, good mixing, and heat loss to an acceptable level. 

10.13.2.2.2 	Sludge Feed Source and Thickening Requirements 

Autothermal thermophilic aerobic digestion (ATAD) processes thicken the sludge prior 
to digestion to minimize the size of the digestion tanks and to limit the energy 
requirements for mixing and heating. 

A sludge in an ATAD system is adequate to support process temperature requirements 
if it is thickened to 46% TSS, of which at least 2.5% is mostly biodegradable volatile 
solids. Gravity thickening can usually achieve this concentration. Some plants also 
successfully co-thicken the waste-activated sludge with the primary solids and thereby 
avoid the need for a separate sludge thickener. 

Sludge form plants without primary clarifiers and with activated sludge food-to-mass 
ratio (F/M) loadings as low as 0.1 to 0.15 kg BOD5/kg TVSS still seems to be suitable 
for ATAD. 

10.13.223 	Detention Time 

To satisfy the process requirements for destruction of pathogens and total organic solids, 
the design hydraulic detention time for ATAD systems is established at 5 to 6 d (2.5 to 
3 d per reactor). Sixty percent of the volatile solids destruction occurs in the first 
reactor. 

10.13.2.2.4 	Feed Cyde and Isolated Reaction Time 

Batch Feeding is Established by design intent and is reflected in the sizing of the sludge 
feed pump(s). The feed sludge pumping system is sized to deliver the daily thickened 
sludge volume to the reactor in less than 1 hour. Since all the sludge is pumped within 
a 1 hour period, the reactors are isolated for the remaining 23 hours during each day. 
This undisturbed reaction time is considered an important factor in attaining a high 
degree of pathogen destruction. 

10.13.2.2.5 	Aeration and Mixing 

Typical design ranges for empirical aeration/mixing parameters include: 

Specific power: 
Air Input: 
Energy requirement: 

10.13.2.2.6 	Temperature and pH 

85-105 W/m°  of active reactor volume 
4 m3/hr/m3  of active reactor volume 
9-15 kWh/m°  of sludge throughput 

An average temperature of 55 °C in the second reactor is used for design purposes. The 
temperature in the second reactor can exceed 55 °C. However, to prevent 
resolubflization of organics, the temperature should not exceed 65 °C. 

The design areas that most affect operating temperature include the efficiency of the 
aeration system, reactor insulation, foam management in the reactor, and sludge 
prethickening. 
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Auto$relual conditions result from arr adequately thickened sludge feed, a suitably
insulated reactor, good mixing, and heat loss to an acceptabli level.

Sludge Fud. Source anilThickqting Rqtrirranatts

Atrtothermal ttrermophilic aerobic digestion (ATAD) processes thicken ttre sludge prior
to digestiou 16 vninimize t}te size of the digestion tanla and 1e lirnig the-mergy
requiremefrs for "tiring and heating.

A sludge in an ATAD s,'stem is adequate to support process t€mperatrre requ1ernents
if it is thickened to *60/o TSS, of whidr at least 2.5o/o is nostly biodegadable volatile
solids. Gravity thickeniag can usually achieve Sis concentation. Some plants also
successfirlly co-tiicken tte waste.actirnated sludge with the primary solids and thereby
avoid the need for a sepafite sludge Sickener.

Sludge fo:m plants without priuary ctarifiers and with activated sludge food-to-mass
ratio (FlW leadings as lour as 0.1 to 0.15 kg BODe/kg T\,SS sriU seeDls to be suitable
for ATAD.

DccqftionTime

To satisfy$e process reErirements for destuction of patbogens and toal organic solids,
the design hydraulic detention ne for ATAD systens ls esaUtlsled at S tJ6 d (2.5 to
3 d per reactor). Sixty perceut of the volatile solids destnrction oco:rs in the first
reactor.

Feed. Cyde and kolateil Reaaion Time

Batch Fee'ling is Eqblishedby design intent ad is reflected in the sizing of the sludge
feed pr"np(s). The feed sludge punping s!'sten is sized to deliver tbe daily thickened
sludge volume to the reactor in less than I honr. since all tbe sludge is p,rrno.6 within
a t hor:r perio4 the reactors are isolated for the remaining 23 horus diti"g each day.
This rmdisn:rbed reaction -e is considered an imporant factor in ataining a trijtr
degree of pathogen destuction

Aeration anilMiing

Tpical design nurges for empirical aeration/mixing paramet€rs include:

Specific powen 85-105 Wm3 of astive reactor volume
Air Inpuc 4a3/hr/ms of active reactorvolume
Eoergy requirernent 9-15 krAllr./m3 of sludge throughput

Tmtptaarre and.pH

An average tenPerzfure of55 0C in tre second reactor is used for design purposes. The
t€Epemture in the second reactor can exceed sS oc Howiver, io prevent
resolubilization of organics, the tenperifure should aot exceed GS 

oc.

The design areas Sat most afi€ct operating t€Eperature include the efficiency of the- 
aeratiou q|sten, reactor insulation, foan managemeut in the reactor, and sludge
prethickening.
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Generally, process pH does not have to be controlled by special design considerations. 
The thermophilic operating temperatures of the reactors suppress nitrification in the 
process. Consequently, the pH depressions that could occur in a nitrifying environment 
are not experienced. With a feed sludge pH of 6.5, pH values in the first reactor are 
typically near 7.2 and may approach 8.0 in the second reactor. 

10.13.2.2.7 	Foam Control 

The foam layer in the treatment reactor plays an important role in the ATAD process, 
though this role has not been fully evaluated. The foam layer appears to improve 
oxygen utilization, enhance the biological activity, and provide insulation, but it retards 
the amount of air entering the reactor. The amount of foam should be optimized and 
not eliminated. 

Treatment reactors are sized to accommodate about 0.5 to 1.0 m of freeboard, which is 
partially used as volume for foam development and control. Control consists of 
densifying the foam (i.e., breaking up the large foam bubbles) to form a compact layer 
floating above the liquid surface of the reactor. 

10.13.2.2.8 	Post Thickening / Dewatering 

In general, the gravity thickening performance of the hot effluent sludge is poor 
immediately after treatment, due to the thermal convection currents that occur in a 
thickening tank. If the sludge is allowed to cool in the post-thickening/storage tank or 
additional heat exchangers exist that cool the sludge down, thickening performance is 
usually satisfactory. Old Imhoff tanks have been very suitable for post-thickening. 
Values of 6-9% TS are typically achieved. 

10.13.2.2.9 	Detailed Design Manual 

The following sources contain detailed design information for natural wastewater 
treatment systems: 

U.S. Environmental Protection Agency: Autothermal Thermophilic Aerobic Digestion of 
Municipal Wastewater Sludge, EPA 625/ 10-90-007, Washington, DC, 1990. 

10.1323 	Heat Drying 

Heat drying of sludge involves the supply of auxiliary heat to mechanical drying 
processes in order to increase the vapour holding capacity of the ambient air and to 
provide the latent heat necessary for evaporation. Temperatures of greater than 80 °C 
are required in this process. 
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Generally, Process pH does not have to be controlled by special design considerations.
The themophilic operating temperatures of the reactors suppress nitification in the
Process. ConsequentJy, the pH depressions that could occur in a nitriffing environment
ale not experienced. With a feed sludge pH of 6.5, pH values in the first reactor are
tpically near 7.2 and may approach 8.0 in the second reactor.

Foam Contol

The foarn layer in ttre rearent reactor plays an imponant role in the ATAD process,
though this role has not been fully evaluated. The foarn layer appears to improve
orygen utilization, enhance the biological aaivity, and provide insulation, but it retards
the amor:nt of air entering the reactor. The anount of foam should be op^'rrized and
not eliminated.

TreaErent reactors are sized to accornmodate about 0.5 to 1.0 m of freeboard, which is
partially used as volune for foaur developmmt and control. Control consiss of
densiffing the foan (i.e., bleaking up ttre large foam bubbles) to form a compact layer
floating above the liquid sr:rface of the reactor.

Post Thiekening / D*rtawing

In general, the gravity thickening performance of the hot "ffrumt sludge is poor
im'nediately after treameng due to the drermal convection ctrrents that ocorr in a
thickening taak If the sludge is allowed to cool in the post-thickening/storage tank or
additio"lal heat e<changers exist that cool the sludge down, thickening perforoance is
usually satisfadory. Old Imhoff tanks have been very suitable for post-thickening.
Values of 69oh TS are typically achieved.

D taileil. Design Manual

The following sources contain detailed design information for natr:ral wastewater
treauaent s)'steE$:

U.S. Environ:nerrtal Protection Agenqr Attothrrnal Thermophilic Aqobic Digution of
Municipal Wostewatq Sludge, EPA 625/ 1GSGOOZ Washington, DC, 1990.

HeritDlytug

Heat drying of sludge involves the supply of auxiliary heat ro roechanical drying
Processes in order to increase the rrapour holding capacity of the ambient air and to
provide the latent heat necessaryfor evaporation. Temperahrres ofgreater than 80 oC

are reqrired in this process.
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10.132.4 	Heat Treatment 

Heat treatment is a continuous process in which sludge is heated in a pressure vessel 
to temperatures up to 260 °C for approximately 30 minutes. This serves as both a 
stabilization process and a conditioning process. It conditions the sludge by rendering 
the solids capable of being dewatered without the use of chemicals. When the sludge is 
subjected to the high temperatures and pressures, the thermal activity releases bound 
water and results in the coagulation of solids. In addition, hydrolysis of.proteinaceous 
materials occurs, resulting in cell destruction and release of soluble organic compounds 
and ammonia nitrogen. 

10.13.3 	Restrictions for Sludge Utilization on Land 

Sludge that has been treated by a PFRP may have less restrictions placed on its disposal 
if it can be shown that the levels of pathogens and VSS have been reduced to the 
satisfaction of the regulatory authority. 
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HeatTreannant

Heat treatment is a continuous process in which sludgi is heated in a pressure vessel
to temPeratures uP to 260 oC for approximately 30 minutes. This serves as both a
stabilization process and a conditioning process. It conditions the sludge by rendering
the solids capable of being dewatered wittrout the use of chemicals. when tire sludge ii
subjected to the hightemperatures and pressures, the thermal activity releases Uo--una
water and results in the coagulation of solids. In addition, hydrolysis of proteinaceous
materials occurs, resulting in cell destuction and release of sotuUte organic comporurds
and ammonia nitrogen.

Restrictions for Sludge Uu'lization ou knd

sludge that has been ueated by a PFRP may have less resrictions placed on its disposalif it can be shown that the levels of pathog"ns and VSS have been reduced to ttre
satisfaction of the regulatory autbority.
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OPERATIONS SECTION 

This section of the manual is intended to present minimum required operations standards 
and guidelines for all new or modified sewerage systems. In the event that a particular 
Municipality has incorporated its own operations criteria, the most stringent of the two 
procedures shall govern. 

OPERATIONS SECNON

This section of ilte manual is intended to presmtminimusr required operations standards
and guidelines for all new or modified sewerage sJrutems. In the event rhar a particular
Mtuticipality has incorporated its own operations citeria, the most sciugent of the two
procedures shall govern
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Chapter 1 	TRAINING 

1.1 	PLANT CLASSIFICATION 

All new or expanded municipal sewage treatment plants and collection systems within 
Atlantic Canada should be classified. Classification is mandatory in the province of Nova 
Scotia. Classification criteria and requirements are described in Policy Section 3.1. 

1.2 	OPERATOR CLASSIFICATION 

All owners of municipal wastewater facilities within Atlantic Canada should have one or 
more certified operators at the same level, or higher, as the facility classification. 
Classification criteria and requirements are described in Policy Section 3.2. These 
requirements will be mandatory in Nova Scotia as of January 1, 1997, for Class I facilities; 
as of January 1, 1998, for Class II facilities; as of January 1,1999, for Class III facilities; 
and as of January 1, 2000, for Class IV facilities. In New Brunswick, Newfoundland, and 
Prince Edward Island, certification requirements are being administered under a voluntary 
certification program. If and when operator certification becomes mandatory in these 
provinces, levels achieved under the voluntary program will still be valid. 

1.3 	OPERATOR TRAINING 

°Continuing Education Units" - Specialized operator training courses, seminars, workshops, 
approved technical conferences, etc., may be substituted for experience requirements 
(either operating or DRC), subject to the 50 per cent limitation previously described in 
Policy Section 3.2. Calculation will be based on Continuing Education Units (CEU's) with 
45 considered equal to 1 year. 

Operating staff should be given an opportunity to continually upgrade their experience 
and knowledge in the operation and maintenance of wastewater treatment facilities. They 
should be encouraged to participate in seminars, courses, and demonstrations sponsored 
by Federal, Provincial and other agencies which are likely to improve their overall 
operating capability. 

C.hapter 1 TRAINING

1.1 PI^AI{IT CIASSIFICANON

f{ new or expanded municipal sewage treaunent plants and collection systems withinAdantic canada should be classified. classificatio" il rn*a*ry in the province of Novascotia. oassification criteria and requtements are described in nou.y Section 3.1.

\2 OPERATOR CIISSIFICATION

AII owners.-of municipal wastewater facilities wirhin Atlantic Canada should have one ormore.-certified oPerators at the sarte level, or higher, 
", at. facility classification.classification criteria and requirements are described in policy section 3.2. Theserequiremen$ will be mandatory in Nova scotia as_of .lanuary t,lggz,for class I facilities;

as of January 1, 1998, for Class II facilities;._as of January i,tp,gg,for Class III faciliges;and as-of January 7,2OOO, for Class IV facilities. ln New 
-gr*"*i.f., 

newforrnaar,a, liaPrince Edward Island c-effi1ati9n requireurents are being administered under a volunarycertification Progam. If and 
-whe:t oper"tor certificatiorn becomes mandatory in theseprovinces, levds adrieved under the voluntary program will still be valid.

1.3 OPEMTOR TR/{INING

'continuing Education units' - specialized operator uaining courses, seminars, workshops,approved technical .ll9*.-":, erc., mar be substinrtei r", 
"*poimce 

reguiremen6
lei$er onemting or D-Rc), subject to the 

-so 
p"t cent limitation previously described inPolicy section 3.2. Calculation will be based o" continuit g iiu."tion Unia (Gtrs) with45 cousidered equal to 1 year.

operating sta'ff should be given an opportunity to_continually upgrade their enperienceand lsrowledge in the operation and maintenance of wastewater ueaunent facilities. Theyshould-be encouraged to participate in seminars, .o*r.r, *ail"*rations sponsoredby Federal, Provincial and ottrer agencies whictr .r. iit .ty io irnprorr. their overalloperating capability.
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Chapter 2 	MANPOWER REQUIREMENTS 

2.1 	OPERATION AND MAINTENANCE MANHOURS 

Figure 2.1 outlines overall manpower requirements for each class of wastewater treatment 
facility over a wide range of average design flows. The information presented is to assist 
those seeking to project future wastewater treatment plant staffing requirements as a basis 
for planning of manpower training programs. The data can also be used as planning a 
guide for staffing requirements for individual conventional treatment plants, provided 
recognition is given to the °average nature of the estimating data, and judgement is 
applied regarding specific local circumstances. 

2.2 	REQUISITE.SIULLS 

Individual wastewater treatment personnel may generally be classed into one of the 
following groups: 

(a) Supervisory personnel; 
(b) Operating personnel; 
(c) Maintenance personnel; or 
(d) Laboratory technical. 

Figure 2.2 presents an organizational chart for a hypothetical wastewater treatment plant, 
and outlines these four general classes. This figure also illustrates the relative positions 
of personnel of differing responsibilities. 

The following skill requirements are minimal for successful performance of specific 
required duties. These are only a guide and additional requirements for the particular 
plant location should be analyzed. 

• 	Supervisory Personnel (level of ability depends on size and type of plant - at least 
high school education or equivalent, should display better than average ability to: 

1. Use and manipulate basic arithmetic and geometry. 
2. Think in terms of general chemistry and physical sciences. 
3. Understand biological and biochemical actions. 
4. Grasp meaning of written communications. 
5. Express thoughts clearly and effectively, both verbally and in writing. 

In addition, supervisory personnel are often responsible for: 

1. Public relations 
2. Bookkeeping 
3. Analysis and presentation of data 
4. Budget requests 
5. Report writing 
6. Personnel 
7. Safety educational program 
8. Contracts, specifications and codes 
9. Estimates and costs 
10. Plant Library 
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• Laboratory Technicians - require training in laboratory procedures and 
mathematics 

• Operating Personnel - require training in: 

1. 	Fundamentals of wastewater treatment processes, including chemistry 
and biology. 

• Maintenance Personnel - must be familiar with and capable of: 

1. Mechanical repairs 
2. Electrical and electronic repairs. 

2.3 	JOB DESCRIPTIONS 

Job descriptions for the types of personnel commonly employed for the operation and 
maintenance of conventional wastewater treatment systems are defined in the USEPA 
Manual 'Estimating Costs and Manpower Requirements for Conventional Wastewater 
Treatment Facilities", contract No. 1412-462. 

A job description for a specific occupation may include details from several of the above 
categories depending upon the flexibility required. However, a good job description 
should include but is not necessarily limited to the following: 

• List items or processes that an individual must operate. 
• State if monitoring of gauges or meters is required. 
• Discuss interpreting of any meter or gauge readings for process control actions. 
• List any logs or records to be maintained. 
• Outline any maintenance duties required. 
• State any other title that an individual might carry. 
• Discuss decision making requirements. 
• State responsibilities and authority given to an individual in the job being 

described. 
• List any report or budget functions that must be performed. 
• Discuss any supervisory or inspection functions. 

IvIAMOWER REQIIREMENTS Page 02-4

. Laboratory Technicians - require training in laboratory procedures and
mathematics

o Operating Personnel - require training in:

1. Fundamentals of wastewater treatnent processes, induding chemistry
and biology.

. Maintenance Persormel - must be familiar with and capable of:

1. Mechanical repairs
2. Electical and electronic reoairs.

23 JOB DESCRIPIIONS

Job descriptions for the tlpes of personnel commonly employed for the operation and
maintenance of conventional wastewater treatment s]rstems are defined in the USEPA
Manual 'Estimating Cose and Maapower Requirements for Conventional Wastewater
Treament Facilitieso, contract No. 14-12-462.

A job description for a specific occupation may include details from several of the above
categories dipending upon the flexibility required. However, a good job description
should indude but is not necessarily limited to the following:

o List items or processes that an individual must operate.
. State if monitoring of gauges or meters is required.
o Discuss interpreting of any meter or gauge readings for process control actions.
o List any logs or records to be maintained.
o Oudine any maintmance duties required.
o State any other tide that an individual might carry.
o Discuss decision making requirements.
. state responsibilities and authority given to an individual in the job being

described.
r List any report or budget functions that must be performed.
r Discuss any supervisory or inspection functions.



Chapter 3 	TREATMENT PROCESS CONTROL 

3.1 	GENERAL 

The requirements for treatment process control will depend on the size of plant and types 
of process employed. In general, treatment process control should provide safe and 
efficient manual and automatic operation of all parts of the plant, with minimal operator 
effort, and all automatic controls should be provided with manual back-up systems. 

In making the decisions relating to treatment process control, the following factors should 
be considered: 

plant size; 
effluent requirements; 
plant process complexity; 
hours in day plant will be manned; 
potential chemical and energy savings with automation; 
reliability of primafy devices for parameter measurement; 
preferred location for primary device; 
parameters with useful significance to process; 
equipment which should be controlled manually; 
equipment which should be remotely controlled; 
equipment which should be locally controlled; 
data requiring display at the control centre; 
indication, totalization and recording functions necessary to the overall process 

3.2 	REMOTE CONTROL vs. LOCAL CONTROL 

Where some parts of a plant may be operated or controlled from a remote location, local 
control stations should be provided and shall include the provision for preventing 
operation of the equipment from the remote location. Consideration should be given to 
providing communication via intercom between remote stations and the local stations. 
In some cases, the use of television equipment may be justified to provide scanning centres 
as well as process equipment. Decisions will have to be made by the designer as to which 
equipment will be controlled locally and which will be controlled from a remote location, 
and whether control will be automatic or manual. 

3.2.1 	Supervisory Control and Data Acquisition (SCADA) 

At wastewater treatment plants, SCADA systems can be used to control and monitor 
wastewater collection systems. SCADA systems operate using modems over voice-grade 
phone lines, radio systems, direct burial cable, or cable TV. If radio-based telemetry 
systems are used, special attention should be given to the design and layout to eliminate 
any potential for radio frequency interference (RFI). 

Interface to the plant control system ranges from a simple contact closure to a 
sophisticated digital link with a special protocol requiring special software to be written 
and supported by the plant control system vendor. Special software should be avoided 
because it may be difficult to get support from the vendor once the project has been 
accepted. 
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3.3 	LABORATORY CONTROL 

3.3.1 	Parameters Requiring Measurement 

For proper operation of larger sewage treatment plants, the following parameters should 
be measured (however for smaller plants some of the parameters could be omitted): 

sewage flow rates, including raw sewage, by-passed flows, and flows through 
plant subsections (flow trains); 
chlorine dosage and chlorine residual; 
sludge pumpage, including raw, digested sludges and activated sludge return; 
digester supernatant flows; 
chemical dosage; 
digester gas production and utilization; 
anaerobic digester temperature; and 
hazardous gas levels. 

Auxiliary instrumentation is desirable to measure the following parameters: 

air flow; 
mixed liquor dissolved oxygen concentrations; 
sludge blanket levels; 
sludge concentrations. 

3.32 	Sampling 

3.3.2.1 	General 

Quantity and quality data is required to effectively control the various unit operations such 
as pumping, sludge loading on digesters, digester heating, sludge disposal operations and 
chlorination feed rates. In addition, this data is required to distribute charges for 
treatment among the various municipal districts and industries involved. The recorded 
data will also be extremely helpful in the design of future treatment facilities as the plant 
is expanded. Sampling and testing of the treatment plant effluent will not only provide 
an indication of plant efficiency but will also ensure that the effluent quality is within 
acceptable guidelines and will facilitate the calculation of the effect of the effluent on the 
receiving waters. 

3.3.2.2 	Sampling Location Points 

The location of appropriate sampling points must be established independently for each 
treatment plant as conditions vary from one plant to another. However, certain general 
principles are common to all plant sampling surveys and some of these principles are 
listed below as guidelines to establishing a sampling program: 

Samples should be taken at locations where the wastewater or sludge is as 
completely mixed as possible; 
Particles greater than one-quarter inch in diameter should be excluded when 
sampling; 
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3.3

3.3.1

3.32
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Parameters Requiring Measurement

For proper operation of larger sewage treatment plants, the following parameters should
be measr:red (however for smaller plants some of the parameters could be omined):

- sewage flow rates, including raw sewage, by-passed flows, and flows through
plant subsections (flow trains);

- chlorine dosage and chlorine residual;
- sludge pumpage, including raw, digested sludges and activated sludge retum;
- digester suPerDatant flows;
- ch"mical dosage;
- digester gas production and utilization;
- anaerobic digester temperatr:re; and
- haz"ardous gas levels.

Axiliary instrunentation is desirable to measure the following parameters:

- air flow;
- mixed liquor dissolved orygen concentrations;
- sludge blanket levels;
- sludge concentations.

Sampling

@ter.al

Quantity and quality data is required to effectively conrol the various unit operations such
as pumping sludge loading on digesters, digester heating, sludge disposal operations and
chlorination feed rates. In addition, this data is required to distribute charges for
treatuent among the rrarious mr:nicipal districts and industries involved. The recorded
data will also be orrremely helpful in the design of future trearnent facilities as the plant
is expanded. Sampling and testing of the treatnent plant effluent will not only provide
an indication of plant efficiency but will also ensure that the effluent quaiity is within
acceptable guidelines and will facilitate the calculation of the effect of the efflumt on the
receiving waters.

SorlryIirry LuationPoints

The location of appropriate sampling points must be established independently for each
treatment plant as conditions rrary from one plant to another. However, certain general
principles are coutmon to all plant sampling surve)'s and some of these principles are
listed below as guidelines to establishing a sampling program:

Samples should be taken at locations where the wastewater
completely mixed as possible;
Panides greater than one-quarter inch in diasreter should be
sampling
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Any floating materials, growths, deposits, etc., which may have collected at a 
sampling location should not be included when sampling; 
If samples are to be kept for an hour or more prior to testing, they should be 
immersed in ice water to retard bacterial action; 
Proper sampling equipment should be provided and safety precautions should be 
exercised during all sampling; 
Consideration should be given to the relationship between the plant's daily flow 
variation and detention time through the units so that influent and effluent 
samples relate to the same waste. 

33.2.3 	Frequency of Sampling 

The frequency of sampling will depend upon the variability of the waste stream under 
consideration as well as practical limitations associated with the treatment plant size, 
loading, staff and hours of supervision. However, continuing routine sampling to monitor 
plant performance and effluent quality should be undertaken on a regularly scheduled 
basis. More intensive sampling and testing may be required to assess unit operation 
performance and the effect of corrective action in the event of an upset. 

It is important to point out that the size of a treatment plant is not necessarily indicative 
of the number and frequency of tests and analyses performed. Rather this should be 
determined by the seriousness of the possible effects of the treatment plant effluent on the 
receiving stream or body of water. 

Figure 3.1 presents a sample format for a Laboratory Sampling Program. 

3.3.3 	Tests and Procedures 

Although wastewater treatment plants may vary in size and degree of treatment, there are 
specific basic tests that are applicable to any plant which provide information required for 
process control. The following list places in order of importance the samples and analyses 
required within these plants. 

Influent or Raw Sewage 

a) settleable solids 
b) total solids 
c) suspended solids 
d) volatile suspended solids 
e) BOD 

COD 
g) pH 
h) phosphates 
i) nitrates 

chlorides 
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' Any floating materials, grorardrs, deposiB, etc., which may have collected at a
sampling location should not be induded when sampling;

' If samples are to be kept for an hour or more prior to testing, they should be
imsrersed in ice water to retard bacterial action;

' Proper sampling equipment should be provided and safety precautions should be
exercised during all sampling;

- Consideration should be given to the rdationship between the plant's daily flow
variation and detention time through the units so tlat irrfluent and efluent
samples relate to the sane waste.

Frequanqt of Santpling

The frequency of sampling wiU depend upon the rrariability of the wa:rre strqrm urder
consideration as well as practical limitations associated with the trearnenr plant size,
loading, staff and hours of supewision. However, continuing routine sampling io monitor
plant performance and efruent quality should be undertaken on a regularly scheduled
basis. More intensive sampling and testing may be required to assess unit operation
performance and the effect of corective action in the evmt of an upset

It-is imporrant to point out that the size of a reabmt plant is not necessarily indicative
of the ntrmber and frequmcy of tests and analyses performed. Rather thij should be
determined bythe seriousuess of the possible effects of the treatmentplant pffluent on the
receiving strean or body of water.

Figure 3.1. presents a sample forrrat for a Laboratory Sampling program.

Tests and Procedures

AlthoughwastewaterEeatnentplants mayvaryin size and degree of treameng there are
speeific basic tests that are applicable to any plant which provide inforrration required for
Process conrol. The following list places in order of importance the samples andanalyses
required within these plants.

Influent orRaw Sewage

a) settleable solids
b) total solids
c) suspended solids
d) volatile suspended solids
C) BOD

0 coD
dpH
h) phosphates
l) nitrates
t chlorides

i "'r



1PI  

eamern=ffidiklielleR1 
•layniosoLIMIERIEEINA 

.4=11111111111111111 
wri°9  ra3a=FENSEERIBE 

11011•111180 

BEERIBEEE 
1111111111111111111 
EILW111111011 
oneemson 
11611111•1111111111 
ffl. MIME MEE 

.NINE1111111110 

03mam=  

...= 

li 1 i it ! I 

O 

00. 

 

TREAIMENT PROCESS CONTROL Page O3-4

F
E

F
it

Et *l

ltfu;
OOo

sl

I
8
EA
oz
tro

AH
ur)Ear50
HF

oo
5
5A
?d

Hd \\t\t\t\t\ X X
grroa trrv'xr^.lvlol X

x
X X \t\ N X

a(rl(n
lvrOr XIX \ X x

talro€rsm \ \ \ \ X \ \
gnc @otctds|E

ilno^ X X N \ \ \
SrrsoaftDtto
tcoflq, \t\ X \t\

3glo9
€Augrolvr.or X \t\ XI\

A3Y:TO

\\

X
TYlxftEII
aorcrDt, \ N

06 X
X
X

X X \t\ X
3otxta

Glol€d€r€ X X N
80noa

!trs\r!ru[t8 X X

3; IE ir

x
3

E* Ei II rl EI



Grit 

a) moisture content 
b) dry solids 
c) volatile solids 
d) sieve tests 

Primary Effluent 

a) total solids 
b) suspended solids 
c) volatile suspended solids 
d) BOD 
e) pH 
a 	COD 
g) total phosphate 
h) orthophosphate 

Aeration Section 

a) half-hour settling test of mixed liquor 
b) suspended solids in mixed liquor 
c) volatile suspended solids in mixed liquor 
d) sludge volume index 
e) dissolved oxygen 
fl 	pH 
g) 	solids in return and waste activated sludge 

Secondary Effluent 

a) total solids 
b) suspended solids 
c) volatile suspended solids 
d) BOD 
e) pH 
f) COD 
g) total phosphate 
h) orthophosphate 

Chlorine Contact Tank 

a) chlorine residual 
b) fecal coliform bacterial count 

Final Effluent 

a) total solids 
b) suspended solids 
c) volatile suspended solids 
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Grit

a) moisnre content
b) drysolids
c) volatile solids
d) sieve tests

PrimayEffiueut

a) total solids
b) suspended solids
c) volatile suspmded solids
d) BOD
e) pH
0 coD
g) total phosphate i
h) ordrophosphate

Aeration Sectiou

a) balf-hour settling test of mixed liquor
b) suspended solids in mixed liquor
c) volatile suspended solids in mixed liquorr'> d) sludge vohme index
e) dissolved oxygen
0pH
d solids in rehrrn and waste activated sludge

SecondayEfruent

a) total solids
b) suspended solids
c) volatile suspended solids
d) BoD
e) pH
0 coD
g) total phosphate
h) orthophosphate

Cblorine CoutactTank

a) drlorine residual
, b) fecal coliform bacterial count

Final Effuent

a) total solids
b) suspended solids

i'. '!:, c) volatile suspended solids
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d) BOD 
e) chlorine residual 
f) fecal coliform bacterial count 
g) dissolved oxygen (DO) 
h) pH 
i) COD 
D 	total phosphate 
k) 	orthophosphate 
1) 	ammonia 

Raw Sludge 	 ■ 

a) pH 
b) dry solids 
c) volatile solids 

Waste Activated Sludge Thickening 

a) solids in feed sludge 
b) solids in discharge sludge 
c) suspended solids in filtrate or centrate 
d) percent volatile in suspended solids of filtrate or centrate 

Digested Sludge and Digester Supernatant 

a) pH 
b) total solids 
c) volatile solids 
d) volatile acids 
e) alkalinity 

Digester Gas 

a) percent methane 
b) gas production 

Cake from Vacuum Filter or Centrifuge 

a) total solids 
b) volatile solids 
c) phosphates 
d) nitrates 

Filtrate or Centrate 

a) pH 
b) total solids 
c) suspended solids 
d) volatile suspended solids 
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d)
e)

0
s)
h)
D
j)
k)
l)

BOD
cNorine residud
fecal coliform bacterial count
dissolved orygen (DO)
pH
coD
total phosphate
orttrophosphate
arqpouia

a)
b)
c)

Raw Sludge

pH
dry solids
volatile solids

Waste Aaivated Sludge Thickeniug

a) solids in feed sludge
b) solids in discharge sludge
c) suspended solids in filtrate or cenrrate
d) percent volatile in suspended solids of filuate or centrare

Digested Sludge and Digeter Superaatant

pH
toal solids
volatile solids
volatile acids
alkalinity

Digester Gas

a) percent mefiane
b) gas production

Cake fromVacuum Filter or C;enuifirge

a) total solids
b) volatile solids
c) phosphates
d) nitrates

FilEate or Geofiate

pH
total solids
suspended solids
volatile suspended solids

a)
b)
c)
d)
e)

a)
b)
c)
d)
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Incinerator Ash 

a) dry solids 
b) volatile solids 

Lagoons, Oxidation Ponds and Community Septic Plants 

Facilities of this nature, usually serving small communities, are not generally subject to 
operator control. As a result relatively little laboratory facilities are provided and sampling 
cannot be extensive. 

Influent or Raw Sewage 

a) pH 
b) suspended solids 
c) volatile suspended solids 
d) BOD 

Lagoon Contents 

a) DO 
b) temperature 
c) pH 

Effluent 

a) pH 
b) suspended solids 
c) volatile suspended solids 
d) BOD 
e) coliform bacterial count 
f) chlorine residual 

For lagoons and oxidation ponds it is most important that careful observation of the 
condition of the lagoon should be noted and recorded, particularly the presence of colour, 
algae or odours. 

3.4 	 PROCESS CONTROL TECHNIQUES 

There are two main types of process control techniques within a wastewater treatment 
plant. These include manual control and on-line control. Under the manual control 
system there is limited automatic control and the operator is responsible for decisions and 
actions. On-line control involves a multi-purpose computerized system with limited scope 
for modification or a dedicated purpose system with standard hardware and customized 
software. 

Whether process control involves manual or on-line control, or a combination of both, the 
operation and maintenance manual shall fully describe specific process control techniques. 

Page 03 - 7

Incinerator Ash

a) dry solids
b) volatile solids

Lagoons, Oridation Ponds and CommrmitySeptic plants

Facilities of this nature, ulallY serving small commruities, are not generally subject tooPeratorcontol. As aresultrelativelylittlelaboratoryfacilities atu pt*idud and saipling
czrrnot be extensive.

Influeut orRaw Sewage

pH
suspended solids
volatile suspended s olids
BOD

Lagoon Contens

DO
teloperzrhrre
pH

Efluent

pH
suspended solids
volatile suspended solids
BOD
colifonn bacterial counr
chlorine residual

a)
b)
c)
d)

a)
b)
c)

a)
b)
c)
d)
e)
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For lagoons and oxidation ponds it is most important that careful obsenrarion of thecondition of the lagoon should be noted and recoided, particularly rhe presence of colour,
algae or odours.

3.4 PROCESS CONTROL TECHMQT ES

T-here arc two main qpes of Process control te.h"iques nithin a wa[ewater reatnenrplant These include manual control and on-line control. under the manual conrolslatem there is limited automatic coatrol and the operator is resfonsible for decisions andactions' on-line .o"o,olit":b3s a multi-pr:rpose computerizediptemwith limited scopefor modifiqltion or a dedicated purpose +o,.rrt with itandard hardware and customized
softurare.

Wtretherprocess control involves manual or on-line control, or a combination of both, theoperation and maintenance manual shall fully des.rrt" tpecin. fro.ot control techniques.
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3.5 	 OWNER/OPERATOR RESPONSIBILITY 

Apart from those issues outlined in Policy Section 3.3.1, the owner/operator of a 
wastewater treatment or collection facility shall be responsible for the sampling and 
analysis requirements for the proper operational control of the facility. These 
requirements shall be in accordance with Operations Section 3, and shall ensure the 
proper control of day-to-day operations of the system. 

3.6 	 REGULATORY AGENCIES' RESPONSIBILITY 

The regulatory agencies are only responsible for compliance enforcement. They shall not 
be responsible for any aspect of process control at any wastewater treatment or collection 
facility. 

3.7 	 REFERENCES 

The following is a 'list of references which will assist operating staff in performing the 
necessary sampling, laboratory and control procedures to effectively operate a treatment 
system: 

1. "Standard Methods for the Examination of Water and Sewage," APHA, AWWA, 
WPCF; 

2. EPA publication 6003 "Methods for Chemical Analysis of Water and Wastes"; 

3. WPCF Manual of Practice No. 18, "Simplified Laboratory.  Procedures for 
Wastewater Examination"; 

4. WPCF Manual of Practice No. 11, "Operation of Wastewater Treatment Plants"; 

5. "Laboratory Procedures for Wastewater Treatment Plant Operators", New York 
State Department of Health; 

6. "Manual of Instruction for Sewage Treatment Plant Operators", New York State 
Department of Health; 

7. "Chemistry for Sanitary Engineers", Sawyer, McGraw-Hill; 

8. "Methods for Chemical Analysis of Water and Wastewater", EPS Surveillance 
Report 5-AR-73-16; 

9. EPA Publication 6001 "Handbbok for Analytical Quality Control in Water and 
Wastewater Laboratories"; 

10. EPA Publication, "Procedures for Evaluating Performance of Wastewater 
Treatment Plants", Contract No. 68-01-0107; 
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3.6 REGI'I^{TORY AGENCIES RESPONSDIUTT

The regulatory agencies are only responsible for compliance enforcement. They shall not
be responsible for any aspect of process control at any wastewater Eeaunent or collection
facility.

3.7 REFERENCES

The following is a list of references which will assist operating staff in performing the
necessary sanpling laboratory and control procedures to effectively operate a tr""urmt
system:

1. 'standard Methods for the Exanination of water and sewage," API{A, AwwA
WPCF;

2.

3.

a

5.

EPA publication 6003 'Mer}rods for chemical Analysis of warer and wasres';

wPcF Manual of Practice No. 18, "Simplified Laboratory' procedures for
Wastewater Examination" ;

wPcF Manual of Practice No. 11, 'operation of wastewater Trearnent planB';

"Laboratory Procedures for wastewater Treatrnent plant operators', New york
State Depaftrrent of Health;

'Manual of Instmction for sewage Treaunent plant operatotro, New york state
Departrnent of Health;

"Chemisry for Sanitary Engineers", Sawyer, McGraw-Hill;

'Methods for chernical Analpis of water and wastewate/, Eps sunreillance
Report 5-AR-73-16;

EPA Publication 6001. 'Handbbok for Analytical eualiry control in water and
Wastewater Laboratories';

EPA Publication, ?rocedures for Evaluating performance of wastewater
Trearnent Plants", Contract No. d&01-0107;

6.

7.

8.

9.

10.
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11. EPA Publication, "Estimating Laboratory Needs for Municipal Facilities", Contract 
No. 68-01-0328. 

12. "Manual on Wastewater Sampling Practice", The Canadian Institute on Pollution 
Control; 

13. EPA Publication, "Performance Evaluation and Troubleshooting at Municipal 
Wastewater Treatment Facilities", Contract No. 68-01-4418; 

14. EPA Publication, "Process Control Manual for Aerobic Biological Wastewater 
Treatment Facilities", EPA-430/9-77-006. 
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11.

72.

13.

14.

EPA Publication, Estimating Laboratory Needs for Mr:nicipal Facilities', contract
No.6&01-0328.

'Manual on Wastewater Sampling Practice', Ttre Canadian Instinrte on pollution
Control;

EPA Publication, ?erformance Ermluation and Troubleshooting at Mgnicipal
Wastewater Treabeut Facilities', Couract No. 6&0144Xg;

EPA Publication, ?rocess contol Manuar for Aerobic Biological wastewater
Treabeat Facilities', FI A4gA/g-TT -0A6.





Chapter 4 	OPERATIONS AND MAINTENANCE MANUALS 

4.1 	USE OF MANUALS 

The purpose of an 0 & M Manual is to give treatment system personnel the proper 
understanding, techniques and references necessary to efficiently operate their facilities. 
The 0 & M Manual should help to ensure the performance record of a treatment system 
remains high. The manual should thus serve as a tool for operating and maintenance 
personnel of the plant. 

4.2 	RECOMMENDED FORMAT 

4.2.1 	General 

The formats presented in this section are intended to be a flexible guide for the 
preparation of an 0 & M Manual for a wastewater treatment system and wastewater 
pumping stations and/or pipelines. They can be modified to fit the particular system at 
hand. It is anticipated that these formats can be used in most cases. If manual 
preparation follows these formats, the review process will be greatly accelerated. 

Each of the twelve (12) chapters and the appendices in the suggested guide is addressed 
in the reference manual: "Consideration for Preparation of Operation and Maintenance 
Manuals" (US EPA 430/9-74-001). Detailed descriptions of the type information required 
in that respective chapter of the 0 & M Manual are given. 

It should be remembered that the 0 & M Manual will provide assistance in developing 
standard operating procedures for each system. The adequacy of these procedures plays 
a major role in determining how well the system will operate. The 0 & M Manual should 
provide the necessary information to insure these standard operating procedures can be 
readily developed. Once an acceptable set of procedures has been established, the 0 & 
M Manual becomes a reference book for the entire treatment system. 

4.2.2 	Suggested Guide and Checklist for an Operation and Maintenance Manual for Municipal 
Wastewater Treatment Facilities 

Chapter I - Introduaion 

Manual User Guide 
Table of Contents 

A. 	Operation and managerial responsibility 

1. 	Operator responsibility 

a) 	General - outline responsibilities 

(1) Know proper operational procedures 
(2) Keep accurate records 
(3) Properly manage operating funds 
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The purpose of an O & M Manual is to give reatnent rystem personnel t}te proper
understanding techniques and references necessary to efficiently operate their facilities.
The O & M Manual should help to ensure the performance record of a treasnent s)rstem
remains high. The manual should thus serve as a tool for operating and maintenance
persorurel of the plant
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RECOMMENDED FORI\4AT

Ct€nelal

The formats presented in tttis section are intended to be a flexible guide for the
preparation of an O & M Manual for a wastewater treatrnent system and wastewater
PunPing stations and,/or pipaines. They can be modified to fit the particular system at
hand. It is anticipated that these formats can be used in mosf cases. If manual
preparation follows these formats, the review process will be greatly accelerated.

Each of the twelve (12) chapters and the appendices in the suggested guide is addressed
in the rderence manual: 'Consideration for Preparation of operation-and Maintenance
Manuals" (US EPA430/9-7+OOL). Deailed descriptions of t}re tlpe information required
in that respective chapter of the O & M Manual are given.

It should be reurembered that the O & M Manual will provide assistance in developing
standard operating procedures for each s)6teut- The adequacy of these procedures plays
a majorrole in determininghowwell the system will operate. The O & M Manual should
provide t}le necessary information to insure these standard operating procedures can be
readily developed. once an acceptable set ofprocedures has been established, the O &
M Manual becomes a reference book for the entire treatroent s)6tem.

Suggested Guide and Checklist for an Operation and lvtraintenance Manual for Mr:nicipal
Wastewater Treament Facrllities

chaFter I - Introducrioa

Manual User Guide
Table of Coutmts

A- Opentloa 3ad managerial responsibility

1. Operator responsibility

a) General - outline responsibilities

(1) Know proper operational procedures
(2) Keep accurate records
(3) Properly manage operating funds

! ..r
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(4) Keep supervisors informed 
(5) Keep informed of current 0 & M practices. 

b) List short courses available. 

c) Provide suggested list ofjoumals/periodicals related to municipal 
wastewater treatment. 

2. 	Treatment system management responsibility - outline responsibilities. 

a) Maintain efficient plant operation and maintenance 

b) Maintain adequate records 

c) Establish staff requirements, prepare job descriptions and assign 
persormel 

d) Provide good working conditions 

e) Establish operator training program 

f) Provide incentives for employees 

g) Maintain good public relations 

h) Prepare budgets and reports 

i) Plan for future facility needs 

j) Develop standard operating procedures. 

B. 	Type of treatment and treatment requirements/effiuent limitations 

1. 	Type of treatment - Describe major process 

a) Primary 
b) Secondary - RBC, trickling filter 
c) Secondary - activated sludge 
d) Other 

2. 	Treatment requirements/effluent limitations - state whether monthly or 
yearly averages are used 

a) Biochemical oxygen demand (BOD) 
b) Suspended solids concentrations 
c) pH 
d) Other 

;:r 
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(4) Keep superrrisors informed
(5) Keep informed of current O & M practices.

b) List short courses available.

c) Provide suggested list ofjournals/periodicals related to mrmicipal
wastewater treaunent.

2. Treatrnent system management responsibility - oudine responsibilities.

a) Maintain efficient plant operation and maintenance

b) Maintain adequare records. .:,

c) Establish staffrequirements, prepare job descriptions and assign
persormel

d) Provide good working conditions.

e) Establish operator training program

0 Provide incentives for employees

g) Maintain good public relations ')

h) Prepare budgets and repons

D Plan for future facility needs

t Develop standard operating procedures.

B. TyreoftreamentandtneaEeut@limitations

1. Type of treatrrent - Describe major process

a) Primary
b) Secondary - RBC, trickling filter
c) Secondary - actfirated sludge

, d) Other

2. Treament requiremens/effluent limitations - state whether monthly or
yearly averiages are used

a) Biochemical o:rygen demand (BOD)
b) Suspended solids concentrations
c) pH
d) other 
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C. 	Description of plant type and flow pattern 

1. 	Plant type - Briefly describe individual units 

a) Pretreatment 
b) Primary treatment 
c) Secondary treatment 
d) Disinfection 
e) Sludge handling 

2. 	Flow Pattern 

a) Include a. basic flow diagram 
b) Bypasses and alternate flow paths can generally be omitted from 

this introductory diagram. 

Chapter II Permits and Standards 

Table of Contents 

A. 	Discharge permit and permit requirements 

1. Give permit number 
2. Give renewal date if applicable 
3. List permit requirements 
4. Include permit application guidelines 
5. Copy of permit sections dealing with municipal wastewater discharge 

permits should be included 

B. 	Reporting procedure for spflls of raw or inadequately treated wastewater. 

1. 	Include copies of permit sections requiring reporting of bypass/spill 
condition. 

a) Discuss owner's responsibilities 
b) Discuss penalties 

2. 	Outline reporting procedure to include telephone numbers and sample 
report format. 

C. 	Water Quality Standards 

1. Include a copy of. Provincial quality standards for receiving waters of 
treatment plant's effluent 

2. Include a copy of Provincial receiving waters classification system. 

Page O4-3

C. Description of plant type and flow pattera

1. Plant type - Briefly describe individual units

a) pretreatrnent
b) Primary reaurent
c) Secondary Eeauent
d) Disinfection
e) Sludge handling

2, Flow pattem

a) Include a basic flow diagram
b) Blpasses and alternate flowpaths can generallybe omined from

tbis inroductory diagram.

Cbapter U PerEiB and St"dards

Table of Contents

A Dischage peunit md peuit requft€Eenr

1. Give permit nunber
2. Give renewal date if applicable
3. Ust permit requireurents
4. Indude peroit application guidelines
5' Copy of permit sections dealing with mr.rnicipal wastewater discharge

peruits should be induded

B' Reporting procedure for spflls of raw or inadeErately reated wasteruater.

1. Ind 'de copies of permit sections requiring reporting of bpassApill
condition.

' a) Discuss owne/s responsibilities
b) Discuss penalties

2' outline- reporting procedure to include telephone numbers and sarnple
report foroat

C. Water aualiry Staodards

1' Indude a coPy of. Provincial quallty standards for receiving waters of
reabent plant's "ffluent2' Indude a copy of Provincial receiving watenr classification s,,5tem.
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Chapter M. Description, Operation and Control of Wastewater Treatment Facilities 

Table of Contents 

A. 	General - Each major wastewater treatment unit/process should be discussed 
separately with respect to the following considerations: 

1. 	Description 

a) 	Provide a brief general description with each major treatment 
unit/process discussed. 

1) . Pretreatment 
2) Primary sedimentation 
3) Biological process 
4) Secondary sedimentation 
5) Disinfection 
6) Other 

b) 	The description should physically trace the wastewater through 
the unit/process and comment on design efficiency. 

2. 	Relationship to adjacent units 

a) Give type and function of any or all preceding units/processes as 
they relate to unit/process being considered. 

b) Give type and function of any or all following units/processes as 
they relate to unit/process being considered. 

3. 	Classification and Control 

a) 	Classification - Briefly describe relation to similar units/processes 

1) Standard/conventional 
2) Modified 
3) Other 

b) 	Control - give methods of controlling unit/process 

1) Flow to plant 
2) Recirculation pumps 
3) Air supply 
4) Sludge return/wasting rates 
5) Other (physical and process controls) 
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ChapterItr Description, Operation ad Control of Wastewater Treatment Faoilities

Table of Contmts

A G€n€ral - Each rrajor waste$rater treament rmiVprocess should be discussed
separately with r€spect to dre following considerations:

1. Description

a) Provide a brief general description with each major treatrnent
unit/process discussed.

1) . Pretrearent
2) Primary sedim'entation
3) Biological process
4l Secondary sedi'qentation
5) Disinfection
6) Other

b) The description should phpically trace dre wastewater through
the r:nit/process and coDment on design efficiency.

2. Relationship to adjacent units

a) Give tlge and function of any or all preceding units/processes as

they relate to uniq/process being considered.

b) Give qpe and function of any or all following r:nits/processes as

they relate to uniVprocess being considered.

3. Classification and Conuol

a) Oassification - Briefly describe relation to sirnilarunits/processes

1) Standard,/conventional
2) Modified
3) Other

b) Contol - give methods of controlling uniVprocess

1) Flow to plant
2) Recirculation pumps
3) Air supply
4) Sludge renrrn/wasting &ltes
5) Other (physical and process controls)
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4. 	Major components 

a) List all components within the unit/process 
b) List all major mechanical equipment items within the unit/process 
c) Other 

5. 	Common operating problems 

a) State problems that might occur in unit/process 
b) List probable causes 
c) Discuss control/prevention techniques 

6. 	Laboratory Controls 

a) List tests and give expected ranges for test results 
b) Give relation between test results and treatment unit/process 

operation 

7- 	Start-up - give start-up technique 

B. 	Specific Plant Operation 

1. 	Normal Operation 

a) 	Discuss the normal operation of each unit/process. This 
discussion should include the following information as it may 
apply to the particular unit/process 

1) Valve positions 
2) Sluice gate settings 
3) Weir elevations 
4) Sludge rake speeds 
5) Pump settings 
6) Recirculation rates 
7) MISS concentrations 
8) Other 

2. 	Alternate Operation 

a) List alternate modes of operation 
b) Provide discussion and schematics to illustrate alternate 

operations. 

3. 	Emergency Operations and Failsafe Features 

a) Discuss emergency operating procedures for potential emergency 
conditions 

b) List failsafe features 
c) Describe operation of failsafe features. 

3
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4. Major components
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1) Valve positions
2) Sluice gate senings
3) Weir elerntions
4) Sludge rake s,peeds
5) Pump settings
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2. Alternate Operation

a) List alternate modes of operationb) Provide discussion and schqnatics to illustrate alternate
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Chapter IV Description, Operation and Control of Sludge Handling Facilities 

Table of Contents 

A. 	General - each major sludge handling unit/process should be discussed separately 
with respect to the following considerations: 

1. 	Description 

a) 	Provide a brief general description with each major unit/process 
discussed. 

1) Concentration/thickening 
2) Digestion 
3) Conditioning 
4) ' 	Dewatering/drying 
5) Incineration 
6) Wet oxidation 
7) Disposal 
8) Other 

b) 	The description should physically trace the sludge through the 
unit/process and comment on how the character of the sludge is 
altered. 

2. 	Relationship to adjacent units 

a) Describe type and function of any or all preceding 
units/processes as they relate to unit/process being considered 

b) Describe type and function of any or all following units/processes 
as they relate to process being considered. 

3. 	Classification and control 

a) 	Classification - Describe relation to similar units/processes 

1) Standard/conventional 
2) Modified 
3) Other 

b) 	Control - Give methods of controlling unit/process 

1) Recirculation pumps 
2) Aerobic digestion air supply 
3) Conditioning chemicals 
4) Temperature 
5) Other 
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chapter lVDescription, Operatiou and Control of Sludge Handling Faollities

Table of Conrents

,d General - each major sludge handling unit/process should be discussed separately
with respect to the following considerations:

1. Description

a) Provide a brief general description with each major uniVprocess
discussed.

1) ConcenuatioVthickening
2) Digestion
3) Conditioning
4)" Dewataing/drying
5) Incineration
6) Wet oxidation :

n Disposal
8) Other

b) The description should physically tr:ace the sludge through the
uniVprocess and comment on how the character of the sludge is
altered.

Z Relationship to adjacent units

a) Describe qpe and function of any or dl preceding
units/processes as theyrelate to unit/process being considered

b) Describe tlpe and function of any or all followingunis/processes
as they relate to process being considered.

3. Classification and control

a) Classification - Describe relation to similar r:nits,/processes

1) Standar{,/conventional
2) Modified
3) Other

b) Conuol - Give methods of conuolling unit/process

1) Recirculation ptrnps
2) Aerobic digestion air supply
3) Conditioning chemicals
4) Temperature
5) Other
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4. 	Major components 

a) List all components within the unit/process 
b) List all major mechanical equipment items within the unit/process 
c) Other 

5. 	Common operating problems 

a) State problem that might occur in unit/process 
b) List probable causes 
c) Discuss control/prevention techniques 

6. 	Laboratory controls 

a) List tests and give expected ranges for test results 
b) Give relation between test results and treatment process operation 

7. 	Start-up - give start-up techniques 

B. 	Specific Plant Operation 

1. 	Normal operation 

a) 	Discuss the normal operation of each unit/process. This 
discussion should include the following information as it may 
apply to the particular unit/process 

1) Valve positions 
2) Heat requirements 
3) Sludge blanket depths 
4) Sludge pumping schedule 
5) Sludge collector/stirring speeds 
6) Vacuum filter hours of operation 
7) Other 

2. 	Alternate Operation 

a) List alternate modes of operation 
b) Provide discussion and schematics to illustrate alternate 

operations 

3. 	Emergency operations and failsafe features 

a) Discuss emergency operating procedures for potential emergency 
conditions 

b) List failsafe features 
c) Describe operation of failsafe features. 
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4. Major components
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a) Lisr tests and give expected nuges for test resultsb) Giire relation bitrn een testresul8 and treaunentprocess operation
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Specific Plaat Operation

1. Normal operation

a) Discuss. the- no:mal operation of eactr univprocess. This
discussion should indude. the fo[owing informition as ir may
apply to rhe particular uniVprocess

1) Valve positions
2) Heat requiremenc
3) Sludge blanket depths
4) Sludge pumping schedule
5) Sludge collector/stirring speeds6,) Vacuurn filter hours of operationn other

2. Alternate Operation

a) tist alternate modes of operation
b) provide discussion and schernatics to illustate arternate

opemtions

3. Emergency operations and failsafe feanres

a) Discuslemergencyoperatingproceduresforpotentialemergency
couditions

b) List failsafe features
c) Describe operation offailsafe feafirres.
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Chapter V - Personnel 

Table of Contents 

A. 	Manpower Requirements/Staff - List personnel required 

1. Supervisors 
2. Administrative 
3. Operational 
4. Maintenance 

B. 	Qualifications 

1. 	For each job title give: 

. a) 	Training 
b) Experience 
c) Skills required 
d) Certificate required 

C. 	Certification Program 

1. Include copy of permit section regarding training courses required. 

2. Discuss pertinent aspects of operator certification as they apply to the 
facility at hand. 

Chapter VI. Laboratory Testing 

Table of Contents 

A. 	Purpose - to discuss purpose of laboratory testing 

1. Essential to treatment process control 
2. Provides an operating record for treatment system 
3. Aids in problem analysis and prevention. 

B. 	Sampling 

1. Give grab sample definition 
2. Give composite sample definition 
3. Outline a sampling program for the treatment system 

C. 	Laboratory References - List pertinent references 

1. WPCF MOP No. 18, Simplified Laboratory Procedures for 
Wastewater Examination 

2. Process Control Laboratory Course, WPCF and Environment Canada 
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ChapterV- Personnel

Table of Contents

A Manpower Requiremeots/Saff - List personnd regrired

1. Supervisors
2. Administrative
3. Operational
4. Maintenance

B. Qualifications

1. For eachjob title give:

a) Training
b) E:rperience
c) Skills required
d) Certificate required

C. Certificatiou Progzro

1. lndude copy of peroit section regarding training courses required.

2. Discuss pertinent aspecB of operator certification as they apply to the
facility at hand.

Chapter VI. Laboratory Testiug

Table of Contents

A Purpose - to discuss pqpose of laboratorytesting

1. Essmtial to trearnent process control
2. Provides an operating record for treatnent system
3. Aids in problem analpis and prevention.

B. Sampling

1.. Give grab sample definition
2. Give composite sample definition
3. Outline 4 sarnpling program for t}le treatment s]'stem

C. IaboratoryRderences-Listpertinentrderences

1. WPCF MOP No. 18, Simplified laboratory Procedures for
Wastewater Examination

2. Process Conuol Laboratory Gourse, WPCF and Environnent Canada

,:.
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3. Standard Methods for the Examination of Water and Sewage 
4. Other 

D. 	Interpretation of Laboratory Tests - give brief definition and sanitary engineering 
application for all tests 

1. pH 
2. Dissolved oxygen (DO) 
3. Biochemical oxygen demand (SOD) 
4. Settleable and suspended solids - discuss importance of solids balance 
5. Chlorine residual 
6. Other 

E. 	Sample Laboratory Worksheets - give instructions for completing sample forms 

1. Solids determinations 
2. BOD determinations 
3. Other 

Chapter VII. Records 

Table of Contents 

A. 	Process Operations/Daily Operating Log - provide sample form and discuss 
features 

1. Weather conditions 
2. Facility influent flow 
3. Recirculation rate 
4. Grit removed 
5. Sludge handling data 
6. Status of secondary treatment process 
7. Operators on duty 
8. Complaints 
9. Plant visitors 
10. Power consumption 
11. Chemicals used 
12. Unusual conditions (operational and maintenance) 
13. Routine operational duties 

B. 	Laboratory - Comprehensive discussion of laboratory records should be included 
under laboratory controls chapter of the manual 

C. 	Monthly Report to Provincial Agencies 

1. Provide sample form 
2. Give instructions for completing 
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3. standard Methods for the Examination of water and sewage
4. Other

D- Interpretatio_u of Iaboratory TesB - give brief definition aud saniary engine€ri1g
application for all tesrs

1. pH
2. Dissolved orygen @O)
3. 'Biochemical orygen demand (BOD)
4. Setdeable and suspended solids - discuss importance of solids balance5. CNorine residual
6. Other

E Suple L:horatoryWorbhees - give iDstuctiors for completing sample forms

1. Solids determinations
2. BOD determinarions
3. Other

ChapterVII. Records

Table of Contents

A' Process operationsrDaily operating lag - provide sample fon and discuss
feanrres

1. Weather conditions
2. Facility inf,uent flow
3. Recirculation rate
4, Grit removed
5. Sludge handling data
6. Status of secoudary reament process
7. Operators on duty
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11. ehernisds u5gd
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rmder labor:atory coDtols chapter of the rnanual
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1. Provide sample form
2. Give insuuctions for completing

-t
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3. Outline techniques for maximum utilization of forms to eliminate using 
any supplemental forms 

4. Tell when and where to submit completed forms 

D. 	Annual Report 

1. 	Designate individual responsible for preparing report 
2. 	State whether calendar or fiscal year summary 
3. 	Give sample report format: 

a) Annual summary of operating data 
b) Annual summary of management data 
4. 	Provide coordinating instructions with financial arm of parent 

governmental body 

E. 	Maintenance - Comprehensive discussion of maintenance records should be 
included under maintenance chapter of manual 

F. 	Operating Costs and Record Keeping - list and discuss each major cost group and 
record keeping procedure for each 

1. 	Labour: 
a) Operation 
b) Administration 
c) Maintenance 

2. 	Utilities: 
a) Electricity 
b) Fuel oil 
c) Potable water 
d) Telephone 
e) Other 

3. 	Chemicals (Process only): 
a) Lime 
b) Alum 
c) Chlorine 
d) Other 

4. 	Supplies: 
a) Laboratory chemicals 
b) Cleaning materials 
c) Maintenance materials 
d) Other expendable items 

G. 	Personnel Records 
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3. Outline techniques for maximum utilization of forms to diminate using
any suppleurental fomts

4. Tell when and where to submit completed forms

D. Aonual Report

1. Designate individual responsible for preparing repon
2. State whether calendar or fiscal year summary
3. Give sa:nple report forsrat:

a) Annual summary of operating data
b) Annual summary of management data

1. Provide coordinating instmctions with financial arn of parent
governmerrtal body

E" Mainteoance - Gopprehensive discussiou of mainteuance records Sould be

iududed rmdermaintenance chapter of manual

F. Op€sathg Gosc and Record lGeping - list and discuss each major cost group and
record ke4ing procedrre for eacb

1. labour:
a) Operation
b) Adminisration
c) Maintenance

2. Utilities:
a) Electricity
b) Fud oil
c) Potable water
d) Telephone
e) Other

3. Chemicals @rocess only):
a) Lime
b) Alusr
c). Ctrlorine
d) Other

4. Supplies:
a) Laboratory chemicals
b) Cleaning materials
c) Maintenance materials
d) Other erpmdable items

G. PersoundRecords
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H. 	Emergency Conditions Record 

1. Bypass report 
2. Deteriorated effluent record 
3. Other 

Chapter VIII. Maintenance 

Table of Contents 

A. 	General 

1. State purpose of maintenance system 
2. Outline scope of recommended maintenance system 
3. List basic features: 

a) Equipment record system 
b) Planning and scheduling 
c) Storeroom and inventory system 
d) Maintenance personnel 
e) Costs and budgets for maintenance operations 

B. 	Equipment Record Systems 

1. Describe equipment numbering system 
2. Outline equipment catalog 
3. Discuss the type of information and equipment data which should be 

maintained 
4. Provide instructions on preparing and filing information in the record 

system 
5. Describe data retrieval system 
6. Provide completed equipment nameplate data cards for each item of 

equipment 
7. Other 

C. 	Planning and Scheduling 

1. 	Provide guidelines for preventive maintenance and corrective 
maintenance tasks 

2. 	Describe schedule chart board 
3. 	Outline work order system: 

a) Provide sample forms 
b) Describe work order log 

4. 	Discuss contract maintenance work 
S. 	Other 
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IL Emergeucy Gonditious Record

. 1. Bypass report
2. Deteriorated emuent record
3. Other

Chaptfr VItr. l,tainteuace

Table of Contents

A. Ci€u€ral

1. State purpose of maintenance E/stem2. Outline scope of recommended maintenance system
3. List basic feanres:

a) ncfuipment record sj'srem
b) Planning and sdreduling
c) Storeroom and inventorys!6tem
d) Maiateuance penounel
e) . Costs and budgem for maintenance operations

B. FquipncutRecord gxteos

1. Describe equipment numbering qntem
2. Oudine eEripment catalog
3. Disclss dre type of information and equipmmt data which should be

tqatqtained
4. Provide instuctions on preparing and 6ling inforrnation in the record

q/st€n
5. Describe data reuieval q6tem
6. Provide coupleted equipment naneplate dara cards for each item of

equipment
7. Other

C. Plrn-ing ad Scheduling

1. Provide guidelines for preventive maintenance and corrective
maintenance tasks

2. Describe schedule drart board
3. Oudine wort order Elstem:a) Provide sample foras

b) Describe work order log

4. Discuss contact uaintenance work
5. Other
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D. 	Storeroom and Inventory System 

1. 	Recommend spare parts/components to be maintained 
2. 	Outline stockroom inventory procedures: 

a) Numbering system for all items 
b) Sample withdrawal slip 
c) Maximum/minimum quantities to be maintained 
d) Record system 

3. 	Discuss purchase orders 
4. 	Other 

E. 	Maintenance Personnel 

1. Outline maintenance staff 
2. Review maintenance staff capabilities and limitations 

F. 	Cost and Budgets for Maintenance Operations 

1. 	Discuss importance of separation of maintenance costs: 
a) Preventive maintenance 
b) Corrective maintenance 
c) Major repairs or alterations 

2. 	Suggest a cost accounting system for storeroom stock, special purchase 
items and man-hours 

3. 	Other 

G. 	Miscellaneous Maintenance Records 

1. Provide sample preventive/corrective maintenance log 
2. Give breakdown report format 
3. Other 

FL 	Housekeeping - discuss housekeeping activities 

1. Yard work 
2. Painting 
3. General Cleaning 
4. Other 

I. 	Special Tools and Equipment 

1. 	Outline tool room procedures: 
a) Tool inventory 
b) Tool check control system 
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D. Storeroom and Iaventory Systeu

1. Recommend spare parB/conponents to be maintained
2. Outline stockroom inventory procedures:

a) Numbering s]rstem for all items
b) Samplewithdrawalslip
c) Maximum/Eidmun quantities to be maintained
d) Record system

3. Discuss purchase orders
4. Other

E Maiutenance Per:somd

1. Outline maintenance staff
2. Review maihtenance staff capabilities and limitations

F. Cost and Rrdgets forl\lhintenance Operations

1. Discuss importance of separation of maintenance cosrs:
a) Preventive mainteoance
b) Corrective maintenance' c) Major repairs or alterations

2. Suggest a cost accorurting Entem for storeroom stock, special purchase
items and man-hours

3. Other

G. Mhce.lloeous Mainteuauce Records

1. Provide sample preventive/corettive maintenance log
2. Gfue breakdown leport forsrat
3. Other

fL Housekeeping - discuss houselceeping activities

1. Yard work
2. Painting
3. General Cleaning
4. Other

I. Specid Tools and Equipmeot

1. Outline tool room procedures:
a) Tool inventory
b) Tool check control EAreE
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2. 	Discuss use of tool boards: 
a) Special/frequently used tools 
b) Location of boards 

3. 	Give maintenance skills required for all special tools 

J. 	Lubrication 

1. Give lubrication specifications 
2. Provide interchangeable lubricants chart 
3. Discuss use of color coded lubrication tags for all equipment 
4. Give sample consumption/inventory records 
5. Outline sample lubrication route 

K. 	Major Equipment Information 

1. 	List all major equipment items: 
a) Coraminutors 
b) Grit chambers 
c) Sedimentation tanks 
d) Aerators 
e) Pumps 
f) Digesters 
g) Drying beds 
h) Lagoons 
i) Other 

2. 	Outline basic maintenance considerations for all major eleCtrical and 
mechanical equipment items 

3. 	Outline procedure for ordering parts/components or new items 

L 	Warranty Provisions 

1. List all guaranteed equipment 
2. Give guarantee period for each piece of equipment 
3. Discuss pertinent features of each guarantee 

M. 	Contract Maintenance 

1. Provide list of suggested contract jobs 
2. Provide list of suggested contractors 

Chapter IX Emergency Operating and Response Program 

Table of Contents 

A. Give results of vulnerability analysis of system 
B. List methods to reduce system vulnerability 
C. List mutual aid agreements 
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2. Discuss use oftool boards:
a) Special/frequmtly used tools
b) Locarion ofboards

3. Give maintenance skills required for all special tools

J. Lubrication

1. Give lubrication specifications
2. Provide intachangeable lubricants chart
3. Discuss use of color coded lubrication tags for all equipment
4. Give sample consumption/invmtory records
5. Outline sample lubrication route

K Ivlajor Eqtripmeut

1. List all major equipment items:
a) gsrrninutofs
b) Grit chanbers
c) Sedimentation tanl6
d) Aerators
e) Pumps

0 Digesters
g) Dryhg beds
h) Lagoons
t) Other

2. outJine basic maintenance considerations for all major eleitrical and
mechanical equipment itens. 3. Outline procedure for ordering pans/components or new items

L WarratyPrrovisions

1. List all guaranteed equipment
2. Give guarantee period for each piece of equipment
3. Discuss pertinent feahres of each guarantee

tvl C.oDtract ltdaiutruance

1,. Provide list of suggested conractjobs
2. Provide list of suggested contactors

Chapter DL Emergency Operating ad Resprinse prrogran

Table of ContmB

A Give results of vulnerability analysis of gntem
B. List methods to reduce sllstem \ndD€rability
C. List munral aid agreements

.'l
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D. Include emergency equipment inventory 
E. Give method of preserving treatment system records 
F. Include industrial waste inventory/monitoring system 
G. Give coordinating instructions for local police and fire departments 
H. Define responsibilities of treatment system personnel 
I. Designate an emergency response center 
J. List auxiliary personnel requirements 
K. Provide a mechanism for ensuring plan s updated periodically 

Chapter X. Safety 

Table of Contents 

A. 	General 

1. 	Management's responsibility - discuss responsibilities: 
a) Communicate safety information to employees 
b) Eliminate hazardous working conditions 
c) Motivate employees to be safety minded 
d) Other 

2. 	Emergency telephone numbers - provide a list of all numbers: 
a) Hospital 
b) Fire station 
c) Ambulance Service 
d) Chlorine supplier 
e) Other 

B. 	Sewers - discuss safety aspects of sewer maintenance 

1. Work site protection 
2. Gas testing equipment 
3. Non-sparking tools 
4. Other 

C. 	Electrical Hazards 

1. Discuss grounding of electric tools 
2. Outline first aid for electric shock victim 
3. Designate authorized personnel to perform electrical repairs 
4. Other 

D. 	Mechanical Equipment Hazards 

1. Discuss equipment guards 
2. Discuss noise level considerations 
3. Designate authorized personnel to perform mechanical repairs 
4. Other 
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D. Indude emergency equipment inventory
E. Give method of preserving treatrnent qrctem records
F. Indude industial waste inventory/monitoring system
G. Give coordinating instrrctions for local police and fire departrrents
H. Define responsibilities of trearnent s)'stem persorurel
I. Designate an emergency response center
J. Ust arr:riliary personnel requirements
K Provide a mechanism for ensr.uing plan s updated periodically

ChapterX Safety

Table of Contents

A Generat

1. Management'sresponsibility-discussresponsibilities:
a) Communicate safety information to employees
b) Eliminate hazardous working conditions
c) Motivate employees to be safety minded
d) Other

2. Eurergency telephone numbers - provide a list of all numbers:
a) Hospital
b) Fire station
c) Anbulance Service
d) Chlorine supplier
e) Other

B. Sewers - discuss safety aspecB of sewer rnaint€nansg

1. Work site protection
2. Gas testing equipment
3. Non-sparking tools
4. Other

C. Eleceical Hazards

L. Discuss grounding of electric tools
2. Outline first aid for elecuic shock victim
3. Designate authorized personnel to perform electical repairs
4. Other

D. Mechanical Equipment l-Iazarrds

1. Discuss equipment guards
2. Discuss noise level considerations
3. Designate authorized personnel to perform mechanical repairs
4. Other
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E. 	Explosion and Fire Hazards 

1. Discuss storage of flammable materials 
2. Give type and location of fire extinguishers 
3. Discuss use of flammable vapor detectors 
4. Outline hazards associated with digester gases 
5. Other 

F. 	Bacterial Infection (Health Hazards) 

1. State policy on tetanus shots 
2. • Outline personal hygiene considerations 
3. State policy on care of cuts and other injuries 
4. Other 

G. 	Chlorine Hazards' 

1. Discuss cylinder handling 
2. Outline procedure for testing for and responding to leaks 
3. Describe self-contained breathing apparatus use 
4. Other 

H. 	Oxygen Deficiency and Noxious Gases 

1. Outline noxious gas testing procedures 
2. Discuss ventilating equipment 
3. Provide tabulation of common gases encountered in wastewater treatment 

systems 
4. Other 

I. 	Laboratory Hazards 

1. Discuss volatile materials handling 
2. Describe protective clothing and devices 
3. Discuss proper ventilation 
4. Other 

J. 	Safety Equipment - list safety equipment required 

1. First aid kits 
2. Fire extinguishers 
3. Gas masks/air packs 
4. Protective clothing and hard hats 
5. Safety harnesses 
6. Other 

1  
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E. Erylosion ad Fire Flazards

1. Discuss storage of flammable materials
2. Give type and location of fire oainguishers
3. Discuss use of flam'nable vapor detectors
4. Outline hazards associated with digester gases
5. Other

F. Bacterial Infestion Gleaffr l{azards)

1. State policy on.tetanus shots
2. . Outline personal hygime considerations
3. State policy on &re of cuts and other injuries
4. Other

G. Chlorine tlazads

1. 'Discuss cylinder handling
2. Outline procedure for testing for and responding to leaks
3. Describe self-contained breathing apparanls use
4. .Otrer

fL OxygeuDeficiencyandNoxiousGases

1. Outline noxious gas testing procedures
2. Discuss ventilating equipment
3. Provide tabulation of common gases encountered inwastewatertrea&mt

s:Etems
4. Other

I. Iaboratoryllazards

1. Discuss volatile materials handling
2. Describe protective clothing aad devices
3. Discuss proper ventilation
4. Other

J. Safety Equipment - Iist safety eEripueut required

1. Fint aid kits
2. Fire extinguishers
3. Gas masks/air packs
4. Protective clothing and hard hats
5. Safety hamesses
6. Other
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K. 	Process Chemical Handling - discuss procedures for all chemicals used 

1. Alum 
2. Lime 
3. Ferric Chloride 
4. Ferrous Sulfate 

L 	References - list pertinent safety references 

1. WPCF MOP #1 - Safety in Wastewater Works 
2. WPCF MOP #18 - Operations of Wastewater Treatment Plants 
3. Chlorine Institute, Chlorine Manual 
4. EPA Manual - Safety in the Design, Operation and Maintenance of 

Wastewater treatment Works, Contract No. 68-01-0324 
5. Other 

Chapter XL Utilities 

Table of Contents 

A. 	General 

1. 	Give name of utility company 
2. 	List contact men within utility company: 

a) Routine contact 
b) Emergency contact 

3. 	Discuss reliability of service 
4. 	Give any cost information available 

B. 	Electrical 

1. Give voltage of service adjacent to facility 
2. Give reduced voltage entering facility 
3. Discuss stand-by power from second source 

C. 	Telephone 

1. Outline telephone communications system within treatment system 
2. Discuss any alarm systems that utilize telephone wires 

D. 	Natural Gas 

1. Give cubic feet of gas per hour 
2. Give normal operating pressure 
3. Give size of gas line 
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K Process Chemical Flandting- discuss procedr:ra forall chenicals used

1. Alum
2. Lime
3. Ferric Chloride
4. Ferrous Sulfate

L References - list pertiuent safety rderences

1. WPCF MOP #1 - Safety in Wastewater Works
2. WPCF MOP #18 - Operations of Wastewater Treatnent Plants
3. Chlorine Instinrte, Clrlorine Manual
4. EPA Manual - Safety in the Design, Operation and Maintenance of

Wastewater treaulent Works, Contract No. 6&01-0324
5. Other

ChapterX. Utilities

Table of Contents

A- Creneral

1. Give name of utility company
2, List contact men within utility compan),:

a) Routine contact
b) Emergency contact

3. Discuss reliability of sewice
4. Give any cost information available

B. Elecuical

1. Give voltage of service adjacent to facility
2. Give reduced voltage entering facility
3. Discuss stand-by power from second source

C. Tdephone

1. Outline telephone comrrunications s)'stem within treatnent s)'stem
2. Discuss any alarm s)lstems that utilize telephone wires

D. Naarzl Gas

1. Give cubic feet of gas per hour
2. Give norsral operating pressure
3. Give size of gas line
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E. 	Water 

1. Give size of waterline 
2. Give normal operating pressure 
3. Discuss any backflow preventer prevention systems present 

F. 	Fuel Oil 

1. List capacities of storage tanks 
2. Outline program to insure adequate supplies of fuel oil are always on 

hand 
3. List potential suppliers 

Chapter XII. Electrical System - describe the Electrical System 

Table of Contents 

A. 	General 

1. Schematic diagrams 
2. Tables 
3. Manufacturer's literature 
4. Shop drawings 
5. Designer's notes 

B. 	Power Source 

1. Give name of electrical utility company 
2. Give characteristics of primary distribution line 
3. Describe main transformer and state ownership 
4. Discuss protective devices 
5. Give maximum available short-circuit current at point(s) of service from 

utility company 

Power Distribution System 

1. Describe service entrance equipment 
2. Describe motor control centers and control panels 
3. Provide tabulations indicating power wiring from and loads fed by major 

electrical components 

D. 	Control and Monitoring System 

1. Provide tabulations of type of controls present and process equipment 
involved 

2. Provide schematic diagrams 
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E. Water

1. Give size of waterline
. 2. Give nonnal operating pressure

3. Discuss any backflow preventer prevention systems present

F. Fud Oil

1. List capacities ofstorage tanks
2. Outline Program to insure adeguate supplies of fuel oil are always on

hand
3. List potential supplieis

Chapter )[I. Elecrical Systern - descdbe the Electricat Systen

Table of Contents

A

1. Scheuatic diagrans
2. Tables
3. Manufacturet's literanrre
4. Shop drawings
5. Designet's notes

B. Power Source

1. Give narqe of elecuicd utility company
2. Give characteristics of primary distribution line
3. Describe main uansformer and sate ownership
4. Discuss protective devices
5. Give maximr:m arailabte short-circuit curent at point(s) of service from

utility company

C. PowerDisuibution Systen

1. Describe senrice enrance equipmmt
2. Describe motor conrol centers and control panels
3. Provide tabulations indicating power wiring from and loads fed by major

electrical conponenB

D. CoDtrol aad Monitoring S''st€tu

1. Provide.tabulations of tlpe of conrols present and process equipment
involved

2. Provide sdrematic diagrams
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E. 	Alternate Power Source 

1. Describe power source 
2. Describe any duplicate equipment in the power distribution system. 

Appendices 

Table of Contents 

A. 	Schematics - provide as required 

1. Basic flow diagrams 
2. Process flow sheets 
3. Bypass piping diagrams 
4. Hydraulic profile 
5. Other 

B. 	Valve Indices - describe all major valves 

1. Function 
2. Type/size 
3. Location 
4. Identification 

C. 	Sample Forms - provide as required 

1. Daily Operating Log 
2. Equipment Data Cards 
3. Maintenance Work Order 
4. Purchase Order 
5. Accident Report Form 
6. Provincial Reports 
7. Other 

D. 	Chemicals Used in Plant 

1. List all chemicals 
2. Give safety precautions and outline storage considerations in Safety 

Chapter of Manual 
3. List suppliers 
4. Provide reorder schedule 

E. 	Chemicals Used in Laboratory 

1. Give common name 
2. Give chemical formula 
3. List suppliers 
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E" Alteruate Power Sourrce

Appendices

Table ofContents

1.
2.

Describe power sotrrce
Describe any duplicate equipmeut in the power distribution s)tstem.

B.

Schenatics - provide as required

Basic flow diagraurs
Process flow sheets
B1ryass piping diagrams
Hydraulic profle
Other

Valve Indices - desqibe 2l[ rnajorvalves

1.
2.
3.
4.
5.

1.
2.
3.
4.

1.
2.

3.
4.

Function
Type/snze
Location
Identification

c. Sample Forrns - provide as regrired

1.
2.
3.
4.
5.
6.
7.

Daily Operating Log
Equipmmt Data Cards
Maintenance Work Order
Purdrase Order
Accident Report Form
Provincial Reports
Other

D. Chemicets Used iu Plart

List all chemicals
Give safety precautions and outline storiate considerations in Safety
Chapter of Manual
List suppliers
Provide reorder schedule

E" Ch€nicals Used in Iaboratory

Give common nasre
Give chemical formula
List zuppliers

1.
2.
3.
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F. 	Emergency Operating and Response Program - provide as required 

1. Schematic diagrams 
2. Sample forms 

G. 	Detailed Design Criteria - tabulate criteria 

1. 	Population served 
2. 	Wastewater volume/strength: 

a) Present/future 
b) Domestic 
c) Industrial 

3. 	Quantities of screenings, grit and sludge removed per thousand cubic 
meters of wastewater treated 

4. 	Unit sizes and capacities 
5. 	Hydraulic and organic loadings 
6. 	Detention times 
7. 	Pumping characteristics 
8. 	Sludge treatment and disposal data 

R 	Equipment Suppliers 

1. Give name 
2. List equipment furnished 
3. Give reference to where detail information on representatives can be 

found in manual 

I. 	Manufacturer's Manuals 

1. May be bound separately 
2. Manuals should give adequate operating and maintenance instructions 
3. Manuals should be indexed/cross-referenced 

J. 	Sources for Service and Parts 

1. 	List service organizations for all equipment 

2. 	List local repair services: 
a) Meter repair 
b) Motor rewinding 
c) Other 

3. 	List local parts sources: 
a) Plumbing wholesalers 
b) Electrical wholesalers 
c) Mill Supply Houses 
d) Other 
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F- Energency operatlng ad Respouse progra'n - provide as required

1. Schematic diagrans
2. Sample forms

G. Detaileit DesigD C,riteria - tabulate criteria

1. Population served
2. Wastewater voh.rme/strength:

a) PreseuVfunrre
b) Domestic
c) Industrial

3' Quantitils of streenings, grit and sludge removed per ttrousand cubic
Drcters of wastewater Ueated

4. Unit sizes and capacities
5. Hydnulic ana ortanic loading;s
6. Deteution times
7. Punphg characteristics .8. Sludge treabent and disposal data

fL gquipn€nt Srrypliers

1. Give uane
2. List equipment firrnished
3' Give reference to where detail information on representatives can be

for:nd in manual

I. Mauufacturet's l,faDuals

1. May be borurd separately
2' Manuals should give adequate operating and maintenance insructions3. Manuals should be indoced/cross-refericed

J. Sources for Service and pats

1. List service organizations for all equipmmt

2. List local repair serrrices:
a) Meter r€.pair
b) Motor rewinding
c) Other

3. tist local parB sources:
a) Phrmbing wholesalers
b) Electrical wholesalers
c) Mill Supply Houses
d) other
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IC 	As-Bunt Drawings 

1. Ensure drawings are complete and accurate 
2. Cross-reference with shop drawings 

L 	Approved Shop Drawings 

1. Index adequately 
2. Cross-reference with engineering drawings and construction specifications 

M. 	Dimension Prints 

1. Provide when necessary to show units relation to other units, adjacent 
walls, etc. 

2. Use to tie shop drawings to engineering drawings 

N. 	Construction Photos 

1. Label and date all photos 
2. Outline photo indexing system 

0. 	Warranties and Bonds 

1. Provide copies 
2. Index properly 

P. 	Copies of Provincial Reporting Forms - provide as required 

1. Monthly Operating Report 
2. Bypass Report 
3. Chlorine Failure Report 
4. Other 

Q. 	Copies of Provincial Inspection Forms - provide as required 

R. 	Infiltration Controls 

1. Provide copy of existing ordinance 
2. Provide model ordinance if none exists 

S. 	Industrial Waste Controls 

1. Provide copy of existing ordinance 
2. Provide model ordinance if none exists 

T. 	Piping Color Codes 

1. List color for each piping system 
2. State if directional flow arrows and/or labelling required 
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K As-h:ilt Drawingis

1. Ensure drawings are complete aad accurate
2. Cross-reference with shop drawings

L Approved Shop DrawingF

1. Index adequately
2. Cross-reference with mgineering drawings and constnrction specifications

lv1. Dimension Prints

1. Provide when necessary to show units relation to other units, adjacmt
walls, etc.

2. Use to tie shop drawings to engineering drawings

N. Consmrction Photos

1. Label and date all photos
2. Oudine photo inde:ring s)rstem

O. Warranties and Bouds

1. Provide copies
2. Index properly

P. Copies of Prroviacial Reporting Forms - proyide as required

1. Monthly Operating Repon
2. Blpass Repon
3. Clrlorine Failure Report
4. Other

a. Copies of Provincial Inspection Forms - provide as reErired

R- Infiltration C,ontols

1. Provide copy ofexisting ordinance
2. Provide model ordinance if none exists

S. IDdrrstrial Waste C,oDtrols

1. Provide copy of eristing ordinance
2. Provide modei ordinance if none erists

T. Piping Color Godes

1. Ust color for each piping system
2. State if directional flow a:rows and/ot labelling required
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U. 	Painting 

1. Give type of coating required for each unit 
2. Give painting frequency schedule 
3. Provide a copy of Water Pollution Control Federation, MOP-17, "Paints 

and Protective Coatings", (1969) 

V. 	References to be maintained at treatment facility 

1. MOP #1 
2. MOP #11 
3. Suggested references for detailed study of process utilized 
4. Other 

4.2.3 	Suggested Guide and Checklist for an Operation and Maintenance Manual for Municipal 
Wastewater Pumping Stations and/or Pipelines 

Chapter I - Introduction 

Manual User Guide 

Table of Contents 

A. 	Operation and Managerial responsibility 

1. 	Operator responsibility: 

a) 	General - outline responsibilities: 
(1) Know proper operational procedures 
(2) Keep accurate records 
(3) Properly manage operating funds 
(4) Keep supervisors informed 
(5) Keep informed of current 0 & M 

practices 

b) 	List short courses and operator schools available 

c) 	Provide suggested list of journals/periodicals related to municipal 
wastewater treatment 

2. 	Treatment system management responsibility -outline responsibilities: 

a) Maintain efficient plant operation and maintenance 

b) Maintain adequate records 

c) Establish staff requirements, prepare job descriptions and assign 
personnel 

d) Provide good working conditions 

e) Establish operator training program 
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U. painting

1. Give tlpe of coating required for each unit
2, Give painting frequmcy schedule
3. Provide a copy of water pollution conrol Federation, Mop-12 "paints

and Protective Coatingp., (1:969)

V. Refqence 16 !s rnaintained at featmeut faolity

1. MOP #1
2. MOP #11
q. Su-ggested references for detailed snrdy ofprocess utilized4. Other

423 Sugested Guide ad (becklist foq an operatiou ad lVtaintenaace Manual forMrmicipal
Wasterrrater h:nping Stations alrd/ot nipelines

Chapter I - Introductioa

Manual User Guide

Table of Contents

A Operatiou md llanagerial responsibility

1. Operator respoasibiliqr

a) G€neral - outline responsibilities:(1) IGrow proper operatioaal procedures'(2) Keep accurate records(3) Properly m:rnage operating funds(4) Keep superrrisors informed(5) Keep informed of cr:rrent O & M
practices

b) List short courses and operator schools available

c) Providesuggestedlistofjournals/periodicalsrelatedtomrmicipal
wastewater treatEent

2- Treauent slrstem Danagementresponsibility-outline responsibilities:

a) Maintain e6cieut plaat operation and mainrenance

b) MaiDtain adequate records

c) Establish stafireq'ireneuts, prepare job descriptions and assign
persoanel

d) Provide good working couditions

n:.. -\ e) Esablish operator eaining protran
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0 	Provide incentives for employees 

g) Maintain good public relations 

h) Prepare budgets and reports 

i) Plan for future facility needs 

j) Develop standard operating procedures 

B. 	Description of pumping stations and/or pipeline type 

1. 	Pumping station type - describe station type: 

a) Municipal wastewater 
b) Storm water runoff 
c) Industrial wastes 
d) Combined municipal and storm water 
e) Sludge 
f) Treated municipal wastewater 

2. 	Pumping station classification - discuss how station is classified: 
a) 	Capacity (gpm, mgd) 
b) 	Energy source (Primary and Stand-by): 

(1) Electric 
(2) Diesel 
(3) Steam 
(4) Other 

c) 	Construction method 

3. 	Discuss pumping station chlorination facilities 

4. 	Pipeline types and sizes - describe pipeline: 
a) Asbestos-cement 
b) Brick masonry 
c) Clay 
d) Concrete 
e) Iron and Steel: 

(1) Cast iron 
(2) Ductile iron 
(3) Fabricated steel 

5. 	Describe type of joint used 

6. 	Discuss pipeline appurtenances and special structures: 
a) Manholes 
b) Check valves and relief overflows 
c) Siphons 
d) Flap gates 
e) Metering stations 
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0 Provide incentives for employees

g) Maintain good public relations

h) Prepare budgets and reports

t) Plan for future facility needs

t Develop standard operating procedures

B. Desciptiou of pumping stations asd/or pipeline t5pe

'1. Pr:mping sration tlpe - describe station qrpe:

a) Muricipal wastewater
b) Storm water nuroff
c) Industrial wastes
d) Combined mr:aicipal and storm water
e) Sludge
0 Treated municipal wastewater

2. Pumping station dassification - discuss how station is dassified:
a) Capacity Gpm, mgd)
b) Energy source (Prinary and Stand-by):

(1) Electric
(2) Diesel
(3) Steam
(4) Other

c) Constnction metlod

3. Discuss pumping station chlorination facilities

' 4. Pipeline types and sizes - describe pipeline:
a) Asbestos-cesrent
b) Brick masonry
c) Clay
d) Concrete
e) Iron and Steel:

(1) Cast iron
(2) Ductile iron
(3) Fabricated steel

5. Describe type of joint used

6. Discuss pipeline appurtenances and special su:nctures:
a) Manholes
b) Check nalves and relief overflows
c) Siphons
d) Flap gates
e) Metering stations
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f) Air relief valves 
g) Other 

Chapter II Permits and Standards 

Table of Contents 

A. 	Permit and permit requirements 

1. Give permit number 
2. Give renewal date if applicable 
3. List permit requirements 
4. Include permit application guidelines 
5. Copy of permit sections dealing with pumping station permits should be 

included 

B. 	Reporting procedure for spills of raw or inadequately treated wastewater 

1. 	Include copies of permit sections requiring reporting or bypass/spill 
condition: 
a) Discuss owner's responsibilities 
b) Discuss penalties 

2. 	Outline reporting procedure to include telephone numbers and sample 
report format 

C. 	Water Quality Standards for adjacent water courses 

1. Include copy, of Provincial Quality Standards for any water courses 
adjacent to pumping stations or pipelines, where there is a potential for 
a spill of raw wastewater 

2. Include copy of Provincial receiving waters classification system 

Chapter M. 	Description, Operation and Control of Pumping Stations and/or Pipelines 

Table of Contents 

A 	General 

1. 	Pumping station description - provide a brief general description of the 
pumping station: 
a) Typical 
b) Package 
c) Pneumatic-ejector 
d) Other 

2. 	Pipeline description - provide a brief general description of the pipeline: 
a) Gravity 
b) Force Main 
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0
s)

Air relief valves
Other

Tlpical
Package
Pnetrmatic-ejector
Other

3

Chaptertr. P€mb and Ste',dards

Table of Contents

A Pennit and permit 
1+rirernens

1.. Give permit number
2. Give rmewal date if applicable
3. List pernit requireuents
4. Indude pemit application guidelines
5' Copy of perait sections dealingwith pumping station perrrits should be

induded 
"

B' Reporting procedure for spills of ranr or iuadequately rreated wastewater

1' Indufg copies of permit sections requiring reportiug or blpass/spill
condition:
a) Discuss owneds responsibilities
b) Discuss penalties

2' oudine- reporting procedure to include telephone numbers 
"r1d 

sanFle
rePort format

C. Water auafity Standards for adjaceut water counies

1' Indude copy. of Provincial Quality Standards for any warer counies
adjacent-to PllEPing stations or pijeUnes, where there L a potential for
a spill of raw wastewater

2' Indude copy of provinciar receiving waters crassification s]rstem

chaPter III. Decription, operatiouand coatrol of pumpingsations and./orpipdines

Table of Contents

A G€neral

1' nunping sation description - provide a brief general description of the
pumping station:
a)
b)
c)
d)

.;1.'r

2. Pindine lescription - provide a brief general description of the pipetine:a) Gravity
b) Force Main
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3. 	Pumping station major components - list major components: 
a) Pumps 
b) Suction and discharge piping 
c) Wet Well 
d) Automatic Controls 
e) Other 

4. 	Pipeline major components - list major components: 
a) Pipe 
b) Manholes 
c) Siphons 
d) Metering Stations 
e) Other 

5. 	Pumping Station and/or Pipelines - common operating/maintenance 
problems: 

a) state problems 
b) list probable causes 
c) give control/prevention techniques 

6. 	Pumping Station and/or Pipelines start-up - give start-up techniques 

B. 	Specific Pumping Station and/or Pipeline Operation 

1. 	Normal Operation: 
a) 	Discuss the normal operation of each type of pumping station 

and/or pipeline 
(1) Pump settings 
(2) Valve positions 
(3) Flow meter settings 
(4) Chlorination system 
(5) Other 

2. 	Alternate Operation: 
a) List alternative modes of operation 
b) Provide discussion and schematics to illustrate alternate 

operation 

3. 	Emergency Operations and Failsafe Features: 
a) Discuss emergency operating procedures for potential emergency 

conditions 
b) List failsafe features 
c) Describe operation of failsafe features 
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3. Pr.rmping station major corDponents - list major components:
a) Pu:aps
b) Suction and discharge piping
c) Wet Well
d) Automatic Controls
e) Other

4. Pipeline major components - list major components:
a) Pipe
b) Manholes
c) Siphons
d) Metering Stations
e) Other

5. Pumping.Station"andlor Pipelines - cornmon operating/maintenance
problerns:

a) state problens
b) list probable causes
c) give control/prevention techniques

6. Pumping Station and./or Pipelines start-up - give start-up techniques

B- Specific Prmphg Statiou anUot Pipeliae Operation

1. Normal Operation:
a) Discuss the normal operation of each qpe of pumping station

anUor pipeline
(1) Pump settings
(2) Valve positions
(3) Flow meter settings
(4) Chlorination s)6tern
(5) Other

2. Alternate Operation:
a) List altemative modes of operation

. 
b) 

[*1"""*cussion 
and schematics to illusoate alternate

3. . Emergency Operations and Failsafe Feahrres:
a) Discuss energency operating procedures for potential emergency

conditions
b) List failsafe features
c) Describe operation offailsafe feanrres
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Chapter N. Personnel 

Table of Contents 

A. 	Manpower requirements/staff - personnel required 

1. Supervisors 
2. Administrative 
3. Operational 
4. Maintenance 

B. 	Qualifications 

1. 	For each job title give: 
a) Training 
b) Experience 
c) Skills required 
d) License/certificate required 

C. 	Certification Program 

1. Include copy of permit section regarding training courses required 
2. Discuss pertinent aspects of operator certification as apply to the facility 

at hand 

Chapter V. Records 

Table of Contents 

A. 	Process Operations/Daily Operating Log - provide sample form and discuss 
features 

1. Routine operational duties 
2. Power consumption 
3. Unusual conditions 
4. Chemicals used 
5. Other 

B. 	Monthly Report to Provincial Agencies 

1. Provide sample form 
2. Give instructions for completing form 
3. Outline techniques for maximum utilization of forms to eliminate using 

any supplemental forms 
4. Tell when and where to submit completed form 

Page 04-25

fr4terIV. Per:sonnd

Table ofContents

A ltfupowerrequiremene/sutr-per:sonnelreqrdred

1.. Superrisors
2. Administrative
3. Operational
4. Maintenance

B. QualiEcations

1. For eadr job title give:
a) Trainiug
b) Eserience
c) Skills required
d) License,/cprtificate required

C. Certification progra

1. Iadude copy of permit section regarding training courses required2' Discuss. pertinent aspeas of operitor ."rtn..uorir as apply to rhe faciliry
at hand

ChapterV. Records

Table of Contents

A- locess operationszDaily operadng Iog - provide sample form ad disorssfeatses

1. Routine operational duties2. Power consumption
3. Uuusual conditions
4. Chcrr,icals used
5. Other

B. MoutrtykporttoprovincialAgencies

l. Frovide sample form
2. Give iusuuctions for completbg form3' outline tenhniques for marimui utilization of forms to eliminate usinganysupplemoal forms
4. Tell when and wtrere to submit completed form
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C. 	Annual Report 

1. 	Designate individual responsible for preparing report 
2. 	State whether calendar or fiscal year summary 
3. 	Give sample report format: 

a) Annual summary of operating data 
b) Annual summary of management data 

4. 	Provide coordinating instructions with financial arm of parent 
Governmental body 

D. 	Maintenance - comprehensive discussion of maintenance records should be 
included under maintenance chapter of the manual 

E. 	Operating Costs and Record Keeping - list and discuss each major cost group and 
record keeping protedures for each 

L 	Labour: 
a) Operation 
b) Adminstration 
c) Maintenance 

2. 	Utilities: 
a) Electricity 
b) Fuel oil 
c) Potable water 
d) Telephone 
e) Other 

3. 	Chemicals: 
a) Chlorine 
b) Lime 
c) Other 

4. 	Supplies: 
a) Cleaning materials 
b) Maintenance materials 
c) Other expendables 

F. 	Personnel Records 

G. 	Emergency Conditions Record 

1. Bypass Report 
2. Other 
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C. Annual Report

1. Designate individual responsible for preparing report
2. State whether calendar or fiscal year sunmary
3. Give sample report forsrat:

a) Annual suumary of operating data
b) Annual sunmary of management data

4. Provide coordinating insmrctions with financial :lrm of parent
Governmental body

D- illabtenmce - comprehensive discussion of maintenance recor& should be
induded rmdermaintenaace chapter of tbe moual

E- Operating Costs and Record l(eepiog - list ad dfucuss each major cost group and
record keqringprocedrres for ear-h

1. Labour:
a) Operation
b) Adminstration
c) Mainteuance

2. Utilities:
a) Electricity
b) Fuel oil
c) potable water' d) Telephone
e) Other

3. Chemicals:
a) Chlorine

' b) Lime
c) Otber

4. Supplies:
a) Cleaning marerials
b) Maintenance materials
c) Other expendables

F. Pensoonel Records

G. Energency Gonditions Record

1. Blpass Report
2. Other
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Chapter VI. Maintenance 

Table of Contents 

A. 	General 

1. State purpose of maintenance system 

2. Outline scope of recommended maintenance system 

3. List basic features: 
a) Equipment record system 
b) Planning and scheduling 
c) Storeroom and inventory system 
d) Maintenance personnel 
e) Colts and budgets for maintenance operations 

B. 	Equipment Record System 

1. Describe equipment numbering system 
2. Outline equipment catalog 
3. Discuss the type information and equipment data which should be 

maintained 
4. Provide instructions on preparing and fling information in the record 

system 
5. Describe data card retrieval system 
6. Provide completed equipment name-plate data cards for each item of 

equipment 
7. Other 

C. 	Planning and Scheduling 

1. 	Provide guidelines for preventive maintenance and corrective 
maintenance tasks 

2. 	Describe schedule chart board 
3. 	Outline work order system: 

a) Provide sample forms 
b) Describe work order log 

4. 	Discuss contract maintenance work 
5. 	Other 

D. 	Storeroom and Inventory System 

1. Recommend spare parts/components to be maintained 
2. Outline stockroom inventory procedures: 

a) Numbering system for all items 
b) Sample withdrawal slip 
c) Maximum/min' imum quantities to be maintained 
d) Record system 
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ChaptaVl. Maintenance

Table of Gontenr

c.

B.

Gcneral

1. State purpose of maintenance s)'stem

2. Outline scope of recomnmded maintenance slrstem

3. List basic features:
a) Equipment record s)rstem
b) Planning and sdreduling
c) Storeroom and inventory system
d) Maintenance personnel
e) Coits and budgets for maintenance operations

Equipmeut Record Sytrten

Describe equipmmt numbering q6tem
Outline equipment catalog
Discuss the tlpe inforoation and equipmmt data which should be
maintained
Provide insuuctions on preparing and fling inforrration in tJre record
system
Describe data card retrienal s)5tem
Provide completed equipment name-plate data cards for each item of
equipmmt
Other

Plarming ad Scheduling

1. Provide guidelines for preventive uaintenance and correcrive
maintenance tasls
Describe schedule chart board
Outline work order s)6tem:
a) Provide saurple forms
b) Describe work order log
Discuss conract mahtenance work
Other

D. Storeroou and Inventory Systen

Reco"."'end spare parts/conponents to be maintained
Outline stockroom inventory procedures:
a) Numbering s]'sten for all itens
b) Sample withdrawal slip
c) Maximun/mininum quantities to be maintained
d) Record slatem

1.
2.
3.

4.

5.
6.

7.

2.
3.

4.
5.

1.
2.

--..:
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3. Discuss purchase orders 
4. Other 

E. 	Maintenance Personnel 

1. Outline maintenance staff 
2. Review maintenance staff capabilities and limitations 

F. 	Cost and Budgets for Maintenance Operations 

1. 	Discuss importance of separation of maintenance costs: 
a) Preventive maintenance 
b) Corrective maintenance 
c) Major repairs or alterations 

2. 	Suggest a cost accounting system for storeroom stock, special purchase 
items and inan-hours 

3. 	Other 

G. 	Miscellaneous Maintenance Records 

1. Provide sample preventive/corrective maintenance log 
2. Give breakdown report format 
3. Other 

R 	Housekeeping - discuss housekeeping activities 

1. Yard work 
2. Painting 
3. General cleaning 
4. Other 

I. 	Special Tools and Equipment 

1. 	Outline tool room procedures: 
a) Tool inventory 
b) Tool check control system 

2. 	Discuss use of tool boards: 
a) Special/frequently used tools 
b) Location of boards 

3. 	Give maintenance skills required for all special tools 

J. 	Lubrication 

1. Give lubrication specifications 
2. Provide interchangeable lubricants chart 
3. Discuss use of color coded lubrication tags for all equipment 
4. Give sample consumption/inventory records 
5. Outline sample lubrication route 
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3. Discuss purchase orders
4. Otler

E- l/hintenance Personnel

1. Outline maintenance stalf
2. Review maintenance staff capabilities and limiations

F. Gostand Budgets forMaiutenance Operations

1. Discuss importance of separation of maintenance costs:
a) Preventive maintenance
b) Corective maintenance
c) Major repairs or dteratious

2. Suggest a cost accounting s]6tem for storeroom stock, special purchase
items and iuan-hor.lrs

3. Other

G. Miscellaneous lV[aintenance Records

L. Provide sample preventive/corrective maintenance log
2. Give breakdown report format
3. Other

Ft Housekeeping - discuss housekeeping astivities

1. Yard work
2. Painting
3. General deaning
4. Other

L Special Tools and Equipmeut

1. Outline tool room procedr:res:
a) Tool inventory
b) Tool check control syrtem

2. Discuss use of tool boards:
a) Special,/frequently used tools
b) Locarion ofboards

3. Give maintenance skills required for dl special tools

J. Lubrication

1. Give lubrication specifications
2. Provide interchangeable lubricairts chart
3. Discuss use of color coded lubrication tags for all equipment
4. Give sample consumptioVinventory records
5. Outline sample lubrication route

I -.
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K 	Major Equipment Information 

1. List all major equipment items 
2. Outline basic maintenance considerations for all major electrical and 

mechanical equipment items 

L. 	Warranty Provisions 

1. List all guaranteed equipment 
2. Give guarantee period for each piece of equipment 
3. Discuss pertinent features of each guarantee 

M. 	Contract Maintenance 

1. Provide list of suggested contract jobs 
2. Provide-list of suggested contractors 

Chapter VII. Emergency Operating and Response Program 

Table of Contents 

A. Give Results of Vulnerability Analysis of System 
B. List Methods to Reduce System Vulnerability 
C. List Mutual Aid Agreements 
D. Include Emergency Equipment Inventory 
E. Give Method of Preserving Treatment System Records 
F. Include Industrial Waste Inventory/Monitoring System 
G. Give Coordinating Instructions for local Police and Fire Departments 
H. Define Responsibilities of Treatment System Personnel 
I. Designate an Emergency Response Center 
J. List Auxiliary Personnel Requirements 
K. Provide a Mechanism for ensuring Plan is Updated periodically 

Chapter VIII. Safety 

Table of Contents 

A. 	General 

1. 	Management's responsibility - discuss responsibilities: 
a) Communicate safety information to employees 
b) Eliminate hazardous working conditions 
c) Motivate employees to be safety minded 
d) Other 

2. 	Emergency telephone numbers - provide a list of all numbers: 
a) Hospital 
b) Fire station 
c) Ambulance service 
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K Il@ior Equiprnent Informatiou

1. Ust all major equipmmt items
2. outline basic maintmance considerations for all 'najor electrical and

mechanical equipment items

L WarrangrPrrovisions

1. List all guaranteed equipment
2. Give guarantee period for each piece of equipment
3. Discuss pertinerrt featr.rres of each tuafintee

LL C.oaract Maintenance

1. Provide list'ofsuggested contactjobs
2. Frovide..list of suggested contactors

ChapterVll. Energency Op€saftg md Response program

Table of Contents

A. Give Results of Vulnerabilitylfnab'sis of Sptem
B. List Methods to Reduce System Vulnerability
C. Ust Muhral Aid Agreements
D. Indude hergency Eguipmmt lnventory
E. 'Give Method of Preserving Treament Sptem Records
F. Indude lndustial Waste Inventory/r{onitoring System
G. Give Coordinating lnsunrctions for local PolicJ and Fire DeparunentsH. Define Responsibilities of Treaurent Systeur personnel
I. Desigoate an Energency Response Genter
J. tist Anxiliary Personnd Requirements
K Provide a Mechanisu for ens'ring plan is updated period.ically

ChapterVItr- Safety

Table of Contents

A. Cr€Beral

1. Management'sresponsibility-discrssresponsibilities:
a) Commrmicate safety iuformation to euployees
b) Eliminate hazardous working conditions
c) Motivate e'nployees to be safety minded
d) other

2. Ernergency tdephoue o'rmbers - provide a list of all n'mbers:
a) Hospial
b) Fire station
c) Ambulance service
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d) Chlorine supplier 
e) Other 

B. 	Sewers - discuss safety aspects of sewer maintenance 

1. Work site protection 
2. Gas testing equipment 
3. Nonsparking tools 
4. Other 

C. 	Electrical Hazards 

1. Discuss grounding of electric tools 
2. Outline first aid for electric shock victim 
3. Designate authorized personnel to perform electrical repairs 
4. Other 	" 

D. 	Mechanical Equipment Hazards 

1. Discuss equipment guards 
2. Discuss noise level considerations 
3. Designate authorized personnel to perform mechanical repairs 
4. Other 

E.' 	Explosion and Fire Hazards 

1. Discuss storage of flammable materials 
2. Give type and location of fire extinguishers 
3. Discuss use of flammable vapor detectors 
4. Other 

F. 	Bacterial Infection (Health Hazards) 

1. State policy on tetanus shots 
2. Outline personal hygiene considerations 
3. State policy on care of cuts and other injuries 
4. Other 

G. 	Chlorine Hazards 

1. Discuss cylinder handling 
2. Outline procedure for testing for and responding to leaks 
3. Describe self-contained breathing apparatus use 
4. Other 

H. 	Oxygen Deficiency and Noxious Gases 

1. Outline noxious gas testing procedures 
2. Discuss ventilating equipment 
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d) Cilorine supplier
e) Other

B. Sewers - discuss 
"afetyasp€cB 

of sewermaintenance

1. Work site protection
2. Gas testing equipment
3. Nonsparking tools
4. Other

C. Electricd Flazards

1. Discuss gror:nding of electric tools
2. Outline first aid for electric shock victim
3. Designate authorized persormel to perform electrical repairs
4. Other

D. Mechanical Eqrripnent Flazards

1. Discuss equipment guards
2. Discuss noise level considerations
3. Designate authorized persorurel to perform mechanical repairs
4. Other

E"' Erylosion and Fire l-Iazards

1. Discuss storage of fla:nmable materials
2. Give tlpe and location of fire extinguishers
3. Discuss use of flammable vapor detectors
4. Other

F. Bact€rid Infectiou Gleel6 nazaas)

1. State policy on tetanus shots
2. Oudine personal hygiene considerations
3. State policy on cate of cuts and other injuries
4. Other

G. Cblorine lTazafis

L. Discuss cylinder handling
2. Oudine procedure for testing for and responding to leals
3. Describe self-contained breathing appannrs use
4. Other

FL OxygenDeficiencyadNoxiousCrases

1. Oudine noxious gas testing procedures
2. Discuss ventilating eguipment
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3. Provide tabulation of common gases encountered in wastewater treatment 
systems 

4. Other 

I. 	Safety Equipment - list safety equipment required 

1. First aid kits 
2. Fire extinguishers 
3. Gas masks/air packs 
4. Protective clothing and hard hats 
5. Safety Harnesses 
6. Other 

J. 	Process Chemical Handling - discuss procedures for all chemicals used 

K. 	References - list pertinent safety references 

1. WPCF MOP #1 - Safety in Wastewater Works 
2. WPCF MOP #7 - Sewer Maintenance 
3. Chlorine Institute, Chlorine Manual 
4. EPA Manual - Safety in the Design, Operation and Maintenance of 

Wastewater Treatment Works, Contract No. 68-01-0324 
5. Other 

Chapter IX Utilities 

A. 	General 

1. 	Give name of utility company 
2. 	List contact men within utility company 

a) Routine contact 
b) Emergency contact 

3. 	Discuss reliability of service 
4. 	Give any cost information available 

B. 	Electrical 

1. Give voltage of service adjacent to facility 
2. Give reduced voltage entering facility 
3. Discuss stand-by power from a second source 

C. 	Telephone 

• 1. 	Outline telephone communications system within treatment system 
2. 	Discuss any alarm systems that utilize telephone wires 

4-• 
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3. Provide tabulation of comston Sases encormtered inwastewaterreatrrenr
sj|stems

4. Other

I. Safety Equipment - list safety eqrripment reqrdred

1. First aid kits
2. Fire erringuishers
3. Gas nasks/air pacls
4. Protecrive dothing and hard hats
5. Safety Harnesses
6. Other

J. Prrocess Cheuical I'Iadlini - discuss procedrrres for all chemicals gsed

K Rdereoces-Iistpertinentsafegrreferences

1. WPCF'MOp #1 - Safety in Wastewater Works
2. WPCF MOp #Z - Sewer Mahteuance
3. CNorine Institute, Chlorine Mauual
4' EPA Manual ' Safety in the Design, Operation and Maintenance of

Wastewater Treaulent Works, Contract No. 6&01_03245. Other

CbapterDL ftdities

A- eleaelal

1. Give na'rie of utility cornpany
2. List contact men within utility conpany. a) Routine contact

b) Emergency contact
3. Discuss rdiability of senrice'
4. Give any cost inforoation available

B. Elecrical

1. Give voltage of serrrice adjacent to facility
2. Give reduced voltage entering facility
3. Discr:ss sand-by power from a second source

c. Tdephoae

' 1. outline telephone coumrmicatioDs Elste'o within reatme't sjrstem2. Disc,ss any ala:m Etstens tbat utilize telephone wires
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D. 	Natural Gas 

1. Give cubic feet of gas per hour 
2. Give normal operating pressure 
3. Give size of gas line 

E. 	Water 

1. Give size of waterline 
2. Give normal operating pressure 
3. Discuss any backflow preventer prevention systems present 

F. 	Fuel OR 

1. List capacities of storage tanks 
2. Outline program to insure adequate supplies of fuel oil are always on 

hand 
3. List potential suppliers 

Chapter X. Electrical System - describe the Electrical System 

Table of Contents 

A. 	General 

1. Schematic drawings 
2. Tables 
3. Manufacturer's literature 
4. Shop drawings 
5. Designer's notes 

B. 	Power Source 

1. Give name of electrical utility company 
2. Give characteristics of primary distribution line 
3. Describe main transformer and state ownership 
4. Discuss protective devices 
5. Give maximum available short-circuit current at point(s) of service from 

utility company 

C. 	Power Distribution System 

1. Describe service entrance equipment 
2. Describe motor control centers and control panels 
3. Provide tabulations indicating power wiring from and loads fed by major 

electrical components 
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D. Natural Gas

1. Give cubic feet of gas per hour
2. Give normal operating pressure
3. Give size of gas line

E. Water

1. Give size of waterline
2. Give normal operatiug pressure
3. Discuss any bacldlow preventer prevention systems present

F. Fud oril

1. List capacities of storage tanl<s
2. Outline program to insure adequate supplies of fuel oil are always on

hand
3. Ust potential suppliers

ChapterX Electrical Sytyten - descibe fre Elecuical Systen

Table of Contents

A G€ueral

1. Schenatic drawings
2. Tables
3. Manufacnrre/s literature
4. Shop drawings
5. Designet's notes

B. Power Source

1. Give na're of elecuical utility company
2. Give characteristics of primary distribution line
3. Describe main transformer and state ownership
4. Discuss protective devices
5. Give marimun arailable short-circuit curent at point(s) of service from

utility company

C. Power Distribution Systen

1. Describe senrice enEance equipment
2. Describe rDotor conrol centers and control panels
3. Provide tabulations indicating power wiring from and loads fed bymajor

electical conponents
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D. 	Control and Monitoring System 

1. Provide tabulations of type controls present and process equipment 
involved 

2. Provide schematic diagrams 

Alternate Power Source 

1. Describe power source 
2. Describe any duplicate equipment in the power distribution system 

Appendices 

Table of Contents 

A. 	Schematics - provide as required 

1. Basic flow diagrams 
2. Bypass piping diagrams 
3. Hydraulic profile 
4. Other 

B. 	Valve Indices - describe alt major valves 

1. Function 
2. Type/Size 
3. Location 
4. Identification 

C. 	Sample Forms - provide as required 

1. Daily Operating Log 
2. Equipment Data Cards 
3. Maintenance Work Order 
4. Purchase Order 
5. Accident Report Form 
6. Provincial Reports 
7. Other 

D. 	Chemicals Used in System 

1. List all chemicals 
2. Give safety precautions and outline storage considerations in Safety 

Chapter of Manual 
3. List suppliers 
4. Provide reorder schedule 
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D. C,ontrol aad Mouitoring Systeu

1' Provide tabulations of tlpe courols present and process equipment
involved

2. provide sdrematic diagrams

E" Alternate Power Sorrce

1. Describe power source
2. Describe any dupricate equipmenr in the power d.istrih,rtion s]rstem

,{ppendices

Table of Contcnts

A Sc-henatics - provide as required

1. Basic flow diagrams
Z Bypass pipiag diagrams
3. Hydraulic profile
4. Otber

B. Valve Indices - describe af majorval.ves

1. Function
2. Typdsize
3. Location
4. Identification

C. SaqPte Foms - prrovide as required

1. Daily Operatbg Log
2. Equipmmt Data Cards. 3. Maintenance Work Order
4. Puchase Order
5. AccidentReportForm
6. prordncial Reports
7. Other

D. Cheuicatsusedius''st€m

1. List all chenicals
2' Give safety precautions and outline storage considerations in Safery

Chapter of Manual
3. List suppliers
4. provide reorderschedule

+'1
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E. 	Emergency Operating and Response Program - provide as required 

1. Schematic diagrams 
2. Sample forms 

F. 	Detailed Design Criteria - tabulate criteria 

1. Population served 
2. Wastewater volume 
3. Line size and capacities 
4. Pump sizes and capacities 
5. Pumping characteristics 
6. Other , 

G. 	Equipment Suppliers 

1. Give name 
2. List equipment furnished  
3. Give reference to where detail information on representatives can be 

found in manual 

H. 	Manufacturers' Manuals 

1. May be bound separately 
2. Manuals should give adequate operating and maintenance instructions 
3. Manuals should indexed/cross-referenced 

I. 	Sources for Service and Parts 

1. 	List service organizations for all equipment 

2. 	List local repair services: 
a) Meter repair 
b) Motor rewinding 
c) Other 

3. 	List local parts sources: 
a) Plumbing wholesalers 
b) Electrical wholesalers 
c) Mill supply houses 
d) Other 

J. 	As-Built Drawings 

1. Ensure drawings are complete and accurate 
2. Cross-reference with shop drawings 

OPERATIONS AriID IVIAIMET\IANCE MANUALS Page 04-34

E. Energency Operating and Respolse Program - provide as required

1. Schematic diagrams
2. Sample forms

F. Detailed D€sign Criteria - tabulate criteria

1. Population sewed
2. Wastewater volume
3. Line size and capacities
4. Pump sizes and capacities
5. Pumping characteristics
6. Other .

G. Equipment $rypliT

1. Give name
2. List equipment furnished
3. Give reference to where detail information on representatives can be

formd in manual

fL Mauufrcnrers'llrtanrals

1. May be bound separately
2. Manuals should give adequate operating and maintenance insructions
3. Manuals should indexeVcross-referenced

L Sources forService ad Parts

1. List service organizations for all equipment

2. List local repair services:
a) Meter repair
b) Motor rewinding
c) Other

' 3. List local parts sources:
a) Plumbing wholesalers
b) Electrical wholesalen
c) Mill supply houses
d) Other

J. As-Brn'ltDnwings

1. Ensure d:awings are complete and accurate
2. Cross-reference with shop drawings '
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K. 	Approved Shop Drawings 

1. Index adequately 
2. Cross-reference with engineering drawings and construction specifications 

L. 	Dimension Prints 

1. Provide when necessary to show units relation to other units, adjacent 
walls, etc. 

2. Use to tie shop drawings to engineering drawings 

M. 	Construction Photos 

1. Label and date all photos 
2. Outline photo indexing system 

N. 	Warranties and Bonds 

1. Provide copies 
2. Index properly 

0. 	Copies of Provincial Reporting Forms - provide as required 

1. Monthly Operating Report 
2. Bypass Report 
3. Chlorine Failure Report 
4. Other 

P. 	Copies of Provincial Inspection Forms - provide as required 

Q. 	Infiltration Controls 

1. Provide copy of existing ordinance 
2. Provide model ordinance if none exists 

R. 	Industrial Waste Controls 

1. Provide copy of existing ordinance 
2. Provide model ordinance if none exists 

S. 	Piping Color Codes 

1. List color for each piping system 
2. State if directional flow arrows and/or labelling required 
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K Approved Shop Drawiugs

1. Index adequately
2. Cross'reference with engineering drawings and construction specifications

L Dimcosiou ni"s

1. Provide when necessary to show rurits relation to otier rurits, adjacent
walls, etc.

2. Use to tie shop drawingp to engineering drawings

LL ConstructionPhotos

1. tabel and date all photos
2. Outline ploto ind.-i'rg rystesr

N. WaratiesadBouds

1. Provide copies
2. Indor properly

O. . Capies of Prrovincial Reponing Foros - provide as reErired

1. Montbly Operating Report
2. Bpass Report
3. Chlorine Failure Report
4. Other

P. c;opies of Prrovincial lnsgecuon Forms - provide as reErired

a. Infilratios Conrols

1. Provide copy ofexisting ordinance
2. Provide modd ordinance if none opsts

R. In&strhl IAIaste Couuols

1. Provide copy of existing ordinance
2. Provide model ordhance if none exists

S. Pbing C.olor C.odes

1. List color for eadr piphg rysteul2. state if directional flow arrows and./or labelring required
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T. 	Painting 

1. Give type of coating required for each unit 
2. Give painting frequency schedule 
3. Provide a copy of Water Pollution Control Federation, MOP-17, "Paints 

and Protective Coatings", (1969) 

4.3 	PREPARATION OF 0 & M MANUALS 

4.3.1 	Persons Responsible for Manual Development 

Individuals responsible for 0 & M Manual development should obtain input from persons 
experienced in treatment system operations. This input, combined with the design 
engineer's expertise, is essential to any good manual. If possible, operations input should 
be obtained from persons with experience in the same processes as those described in the 
manual. 

4.3.2 	Equipment Information 

Persons involved in the preparation of the 0 & M Manual should take necessary action to 
insure they obtain timely and accurate operations and maintenance information on all 
equipment items. These actions might simply be enforcement of existing requirements or 
adding sections to project specifications calling for submittal of preliminary 0 & M 
information prior to paying for equipment. 

0 & M Manual preparation requires timely and accurate information from suppliers of 
wastewater treatment equipment for incorporation in 0 & M Manuals. The information 
should be tailored for the specific equipment item supplied. 

43.3 	Manual Flexibility 

0 & M Manuals should possess the necessary flexibility to remain viable tools to operating 
personnel, in the event of changing treatment system operating and maintenance needs. 

4.3.4 	Writing Style 

The key to an 0 & M Manual's ultimate success is the language used and the writing style. 
Persons preparing an 0 & M Manual must ensure that they obtain information from 
people actually experienced in plant operations and maintenance and translate the design 
engineer's concepts into a language form acceptable to operating personnel. The Manual 
must also consider the comprehension level of the end users. 
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T. Painting

1.
2.
3.

Give tlpe of coating required for each unit
Give painting frequency schedule
Provide a copy of Water Pollution Control Federation, MOP-17, 'paints
and Protective Goatings', (1969)

4.3.1

PREPARANON OF O & M MANUAIS

Persons Responsible for Manual Devdopneut

Individuals responsible for O & M Manual development should obtain input from persons
uperienced in EeaErent s)'stem operations. This inpuq combined with the design
engineet's expertise, is esseotial to any good manual. If possible, operations input should
be obtained from persons with erperience in the sane processes as tbose described in the
manual.

Equipment Information

Persons involved in the preparation of the O & M Manual should take necessary action to
insure they obtain timely and accurate operations and maintmance information on all
eEripment items. These actions night simply be enforcement of existing requkemenc or
adding sections to project specifications calling for subminal of preliminary O & M
information prior to paying for equipment

O & M Manual preparation reguires timely and accurate information from suppliers of
wastewater treatment equipment for incorporation in O & M Manuals. The information
should be tailored for the specific equipment item supplied.

Manual Flenibility

O & M Manuals should possess the necessary flexibility to remain viable tools to operating
personnel, in the event of drangrng reatment Eptem operating and maintenance needs.

Writing Styie

The keyto an O & M Manual's ul''mate success is the language used and the writing style.
Persons preparing an O & M Manual Eust eusure that they obtain information from
people achrally erperienced in plant operations and maintenance and tanslate the design
engineet's concePts into a language form acceptable to operating persorurel. Ttre naanual
must also consider the comprehension level of the end users.

4.32
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REGULATION 82-126 

under the 

CLEAN ENVIRONMENT ACT 

(0.C. 82-588) 

Filed August 6, 1982 

Under section 32 of the Clean Environment 
Act, the Lieutenant-Governor in Council makes 
the following Regulation: 

I This Regulation may be cited as the Water 
Quality Regulation - Clean Environment Act. 

2(1) In this Regulation and in approvals issued 
pursuant to this Regulation 

"Act" means the Clean Environment Act; 

"collection system" means facilities used for 
collecting and conducting sewage to the point of 
treatment or disposal; 

"contingency plan" means planned procedures 
for reporting, containing, removing and cleaning 
up after any unscheduled event which results or 
may result in the emitting, discharging, 
depositing, leaving or throwing of any contami-
nant into or upon the waters of the Province; 

"distribution system" mans a system of water 
pipes, storage reservoirs, valves and hydrants 
designed to convey water from the point where it 
is obtained to the consumers but does not include 
a system connected to a supply of water which 
serves only a single household; 

"effluent" means any liquid discharging from a 
sewage works or source and includes industrial 
waste; 

"person responsible for a source, sewage works 
or waterworks" includes 

REGLEMENT 82-126 

etabli en vertu de la 

LOI SUR L'ASSAINISSEMENT 
DE L'ENVIRONNEMENT 

(D.C. 82-588) 

Depose le 6 aoilt 1982 

En vertu de Particle 32 de la Loi sur l'assainisse-
men' de l'environnement, le lieutenant-
gouverneur en conseil etablit le reglement suivant: 

1 Le present reglement pent etre cite sous le titre: 
Reglement sur la qualitd de Peau - Loi sur l'as-
sainissement de l'environnement. 

2(1) Dans le present reglement et dans les 
agrements ocrroyes sous son regime 

«branchement» designe un tuyau qui permet au 
consommateur d'obtenir de l'eau d'un reseau de 
distribution d'eau ou de deverser des eaux usees 
dans un collecteur; 

«cautionnement de garantie ou de remise en 
etat» designe un cautionnement au profit de la 
province destine a assurer ('exploitation, la 
modification, la reparation ou la remise en etat de 
toute source, de tout ouvrage d'evacuation des 
eaux usees ou d'adduction d'eau ou de toute sire 
qu'ils peuvent affecter a tout moment, que ce soit 
avant ou apres l'abandon de la source ou des 
ouvrages; 

«collecteurn designe les installations servant a 
recueillir et a transporter les eaux usees vers le lieu 
de traitement ou d'evacuation; 

«eau potable» designe l'eau qui peut etre bue 
sans danger pour la sante; 

«effluent» &Signe tout liquide qui se diverse 
d'un ouvrage d'evacuation des eaux usees ou 
d'une source et comprend les matures usees in-
d ustrielles; 

I 
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RSGLEMENT82.126

Crabli en vcrtu de la

LOI SUR L'ASSAINISSEMENT
DE L'ENVIRONNEMENT

(D.C.82-588)

Filed August6,1982 Ddposi le 6 ao0t 1982

Under section 32 of the CJea? Enviroamenr En vertu de l,anicle 32 de la Loi sur l,assainisse-Act, the Lieurcnant-Governor in Council makes menr, de t'"niirciii^rnt,-i.. lieurenanr-
the following Reguladon: gouverneur en conseil €tabtit Iieglemerrr suivanr:

I This Regulation may be cired as the Water I Le prsenr r€glement peut €trc cit6 sous le tirre:
Quality Regulation - Clean Envfuoament Agt. RdgLe;ent sur 

-la qualit| d" 1ou - Loi sur l,as-
sarhirsearen t de I'environnement.

REGULATION 82-126

under the

CLEAN ENVIRONMENT ACT

(o.c.82-588)

2(t) Dans le prdsenr r0glement cr dans les
agrdments octroyes sous son rigime

"Act" means the Cleaa Environment Act; nbranchementn ddsigne un tuyau qui peraet au
consommatsur d'obtenir de I'eau d'un rCscau de

"collection system" means faciliries used for .distribution d'eau ou de d€verser des eaux us€cs
collecting and conducting sewage to the point of . dansuncollecrcur;
trearmenr or disposal;

<cautionnement de garantie ou de remise cn
€tau designe un caudonnemenr au profit de la
province destin€ i assurer l'crploitation, la
modifiearion, la rCparation ou la rqnise en €rat dc
toute source, de tout ouvrage d'dvacuation des
eaux usdes ou d'adducrion d'eau ou de toute airc
qu'ils peuvent affecrer i tout moment, que ce soit
avant ou aprOs l'abandon de la source ou des
ouwages;

(collecteuD) d€signe les installations servant il
recueillir er i transponer les caux us6es vers lc lieu
de traitement ou d'6vacuation;

(eau potableu d€signe I'eau qui peut eue bue
sans danger pour la sanr€;

<<efflueau designe rour liquide qui se ddvcrse
d'un ouwage d'€vacuadon des eaux usdcs ou
d'une source et comprend les matiires usccs in-
dustrielles;

2(l) In this Regularion and in approvals issued
pursuaDt to this Regulation

- "contingency plan" means planned procedures
for reporting, containing, removing and cleaning
up after any unscheduled event which resuls or
may result . in the emitting, discharging,
depositing, leaving or throwing of any coniami-
nant into or upon the waters of the province;

."distribution system" melins a system of water
prpes, storage reservoirs, talves and hydranr
designed ro convey warcr from the point where it
is obtained to the consumers but does not include
a system connected to a supply ol warcr which
serves only a single household;

"effluent" means any liquid discharging from a
sewage works or sourse and includes indusrrial
waste;

"person responsible for a source, sewage works
or waterworks" includes
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(a) a person who owns or operates the source, 
sewage works or waterworks, or any part 
thereof, 

(b) a person responsible or who at any time 
was responsible for the construction, modifica-
tion or operation of the source, sewage works or 
waterworks, or any part thereof, 

(c) a person having the charge, management 
and control of the source, sewage works or 
waterworks, or any part thereof, and 

(d) a person to whom an approval has been 
issued with respect to the source, sewage works 
or waterworks; 

"potable water" means water that is safe for 
human consumption; 

"rehabilitation bond" means a bond payable to 
the Province for the purpose of ensuring the 
operation, modification, repair or rehabilitation 
of any source, sewage .works or waterworks or 
areas affected thereby at any time, whether before 
or after abandonment of the source, sewage works 
or waterworks; 

"service connection" means a pipe that enables 
a consumer to obtain water from a distribution 
system or to discharge sewage into a collection 
system; 

"source" means "source of contaminant" as 
defined in the Act; 

"storage reservoir" means an artificially created 
imely .151 water, drove, on or below the surface of 
the ground used as a potable water supply; 

"water pollution" means 

(a) any alteration of the physical, chemical, 
biological or aesthetic properties of the waters 
of the Province, including change of the 
temperature, colour, taste or odour of the 
waters, or 

(b) the addition of any liquid, solid, radioac-
tive, gaseous or other substance to the waters of 

«installation de traitement de l'eau» designe 
tout appareil ou procede ou toute panie ou COM-
binaison de ceux-ci servant ou devant servir au 
traitement chimique, micanique ou autre de l'eau; 

«loi» designe la Loi stir Passainissement de Pen-
vironnement; 

«plan d'urgence» designe les mesures prevues de 
rapport, de confinement, d'enlevement et de net-
toyage requises a la suite de tout incident imprevu 
causant ou pouvant causer remission, le deverse-
ment, le depot, ]'abandon ou le rejet de tout 
polluant dans ou sur les eaux de la province; 

«pollution de l'eau» designe 

a) toute modification des proprietos physi-
ques, chixniques, biologiques ou esthetiques des 
eaux de la province et comprend leur change-
ment de temperature, de couleur, de gout on 
d'odeur, ou 

• b) ]'addition ou le retrait de substances H-
guides, solides, radioactives, gazeuses ou autres 

qui rendent ou qui sont susceptibles de rendre les 
eaux de la province nocives pour la sante, la 
securite ou le bien-etre du public ou encore nocives 
ou d' une moindre nate pour les usages minagers, 
municipaux, industriels, agricoles, recreatifs ou 
autres usages legitimes ou pour les animaux, les 
oiseaux et les organismes qui vivent dans l'eau; 

«reseau de distribution d'eau» designe un 
ensemble de canalisations, de reservoirs, de 
robinets et de prises d'eau destines a transiter l'eau 
du point d'eau an consommateur, mais ne corn-
prend pas un reseau raccorde a un point d'ap-
provisionnement en eau ne desservant qu'un seul 
logement; 

«reservoir» designe une eau receptrice d'origine 
artificielle emmagasinee au-dessus, au niveau ou 
au-dessous de la surface du sol et servant d'ap-
provisionnement en eau potable; 

«responsable», pour ce qui a trait a une source, 
un ouvrage d'evacuation des eaux usees ou un 
ouvrage d'adduction d'eau, comprend 

2 
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(a) a person who owns or operates the sourcc,
sewage works or waterworks, or any pan
thereof,

(6) a person responsible or who at any fime
was responsible for the construsion, modifica-
tion or operation of the source, sewage works or
waterworks, or any part thereof,

(c)_ a person having the charge, managemenr
and control of the source, siwage works or
waterworks, or any pail thereof, and

(d) a. percon to whom an approval has been
issued wirh respect to the sourci, sewage works
orwarcrworks;

- "potable water, means water that is safe for
human consumption;

"rehabiliration bond,'means a bond payable tothe province for rhl purpose of cniuring thc
operatioa, modificarion, repair or rehabiliLtion
of any source, sewage.wor-ks or warcrworks or
areas affecred thereby ar any dme, wbether beforc
or after abandonmenr of the source, sewage works
or warcrworks;

"service connection" means a pipe that enables
a consumer to obtain warcr from a disuibution
system or ro discharge sewage inro a collcction
system;

"source" means .,source of cohtaminant, as
defined in rhe Acr;

. "slorage reseryoir" means an anificially created$dyttrwaer, dbDve, on or below ttre surface of
the ground used as a porable *"r.r*ppty;--

"water pollution" means

Q) any alteradon of the physical, chernical,
biological or aesrheric propinies of'th. *"t rcof the Province, induaing change of the
temperature, colour, tasrc or odour of the
walers, or

(b) the addition of any liquid, solid, radioac-
tive, gaseous or other substance'to the'warers of

<<iusnllation de traircment dc t'eau> ddsigne
tout€ppareil ou procidi ou toute panie ou com-
Dtnatson de ceux-ci servant ou devant sewir au
traitement chimique, micanique ou aure de l,eau;

<doi> ddsigne la Loi sur l,assainrbsea ent de l,en-
vitonneneat;

<plan d'urgenco designe les mesurcs prdvues de
rapport, de confinement, d,enlivenent et de nct-
toyage requiscs i la suire de tout incident impr0vu
causiant ou pournaDt causGr t'€mission, le divcrsc_Eeltt le -ddp6t" t,abandon ou lc rejet de tout
polluant rlans ou sur les eaux de la province;

<pollution de I'eau> ddsignc

a,) toute oodification des propriCds physi-
ques, chimiqucs, biologiques ou itnetiqu'ss ies
eaux df la province et comprend leur changc_
*.nt du tempdrature, de couleur, de go0t -ou

d'odeur, ou

. b) I'addition ou le retrait de substaaccs li-
quides, solides, radioactives, ga".ur"ou auucs

gui rendent ou qui sont susceptibles de rerdre lcse1ux.!e la- province nocives pour la sante, h
s6curitd ou le bien€rre du publiiou cncore nocives
ou d'une moindrc utilit6 plur hs usagesrt€rr"grrs,
municipaux, industriels, agricoles, recreaffs ori
autres usages legitimes ou pour les animaux, les
oseaux et les organisroes qui vivent dans I'eau;

<<rdseau de distriburion d,@u> ddsigne uD
ensemble de canalisations, de rescrvofus, de
robin",s ct de prises d'eau desrines a transitcr i,cau
0u point d'eau au consommarcur, mais ne Gom-
prend pas un r€seau raccordC i un point d,ap-
provisionnement en eau ne desservanf gu'un seul
logement;

<<reservoir> d€signe une eau receptrice d'origine
anurctelle emmagasinie au-dessus, au niveau ou
au-dessous de la surface du sol ei servant d'af
provisionnement en eau potable;

<responsable?, pour ce qui a rait i une soulee,
un ouwage d,€vacuation des eaux us€es ou un
ouvrage d'adduction d'eau, comprend
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a) le proprietaire ou l'exploitant d'une source, 
d'un ouvrage d'evacuation des eaux usees ou 
d'un ouvrage d'adduction d'eau ou d'une par-
tie de ceux-ci, 

b) la personne qui est ou qui a ete, a un mo-
ment donne, responsable de la construction, de 
la modification ou de l'exploitation de la 
source, de l'ouvrage d'evacuation des eaux 
usees ou de l'ouvrage d'adduction d'eau ou 
d'une partie ceux-ci, 

c) la personne qui assume la responsabilite, la 
gestion et is direction de la source, de l'ouvrage 
d'evacuation des eaux usees ou de l'ouvrage 
d'adduction d'eau ou d'une panic de ceux-ci, 
et 

d) le titulaire d'un agrement accorde a regard 
de la source, de l'ouvrage d'evacuation des 
eaux usees ou de l'ouvrage d'adduction d'eau; 

the Province or the removal of such substance 
from the waters of the Province, 

which renders or is likely to render the waters of 
the Province harmful to the public health, safety 
or welfare or harmful or less useful for domestic, 
municipal, industrial, agricultural, recreational or 
other lawful uses or harmful or less useful to an-
imals, birds or aquatic life; 

"water treatment unit" means any facility or 
process or any part or combination thereof used 
or intended to be used to treat water chemically, 
mechanically or otherwise. 

2(2) For the purposes of this Regulation, sewage 
is a contaminant. 

3(1) No person shall, without an approval, emit, 
discharge, deposit, leave or throw any contami-
nant into or upon the environment in any location 
such that it may, directly or indirectly, cause wa-
ter pollution to any waters of the Province. 

3(2) No person shall, without an approval, 
cause or permit a source to emit, discharge, de-
posit, leave or throw any contaminant into or 
upon the environment in any location such that it 
may, directly or indirectly, cause water pollution 
to any waters of the Province. 

3(3) No person shall, without an approval, con-
struct, modify or operate or permit the construc-
tion, modification or operation of a source. 

3(4) No person shall, without an approval, 
which approval must include approval of the dis- 
charge point, construct, modify or operate or per- 

. 	«source» design une source de pollution telle 
que &fink dans is loi. 

2(2) Pour les besoins du present reglement, les 
eaux usees sont des polluants. 

3(1) Nul ne peut, sans agrement, emettre, diver-
ser, deposer, abandonner ou jeter un polluant 
darts l'environnement en un lieu oil it risque de 
polluer, directement ou indirectement, des eaux 
de la province. 

3(2) Nul ne peut, sans agrement, occasionner ou 
permettre remission, le deversement, le depot, 
l'abandon ou le rejet, par une source, d'un pol-
luant dans l'environnement en un lieu oil it risque 
de polluer, directement ou indirectement, des eaux 
de la province. 

3(3) Nul ne peut, sans agrement, effectuer ou 
permettre is construction, la modification ou ]'ex-
ploitation d'une source. 

3(4) Nul ne peut, sans un agrement comprenant 
]'approbation du point d'evacuation, effectuer ou 
permettre la construction, la modification ou l'ex- 
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the Province or the removal of such subsrance
from rhe warers of the provincg

which renders or is likely ro render the waters of
the Province harmful to the publi. harh; safety
or welfare or harmful or less useful for domesdc,
municipal_, indusuial, agricuhural, recrearional or
other lawful uses or trarrnfU or liss *"fJ.o -_imals, birds or aquatic life:

'water reatment unit" means any facility orprocess 9r any pan or combinarion thereof usedor imended ro be used 
-to rrear *"r., 

"hdi."[y,mechanically or otherwise.

I

1? - Ig rhe purposes of this Regularion, sewager a conuminant.

1!t). No person shall, wirhout an approval, emit,
discharge, deposit, leave or ttuow 

-inv 
conrami-

nanr into or upon the environm.nr in anvlocadon
such that.it may, direqly or indirectly, our" *"-
ter pollurion ro any warers of the pr6"inci.

3(2) No person shall, wirhout an approval,
cause or permit a source to emit, discharie, de-posit, leave or throw any contaminant inro or
upon the environmenr in any location such that itmay, directly or indirectly, cause warer pollurion
to any waters of the province.

3(3) No person shall, withour an approval, con-
strucr, .9djfv or operarc or permit tire consuuc-
non, modiflcadon or operation of a source.

3(4) - No person shall, wirhour an approval,
which approval must inctude 

"pprouJ 
oiit. oir-

charge point. construct, modify o, opir"i. o, p.r-

o!- le propri6taire ou I'exploinnr d,une source,
d'un ouvrage d'6racuarion des eaui usCes ou
d'un ouvrage d,adduction d'eau ou'd,une par-

. rie de ceux-ci,

b) la personne qui esr ou qui a 6r€, i un mo-
ment donne, responsable de ia consrruction, deta modificarion ou de I'exploiradon de lasourcg de I'ouvrage d'€racuarion des eaux
us6es ou de I'ouvrage d'adducrion d,eau ou
d'une partie ceux-si,

c) la penonne qui assume la responsabilitd, lage*ion et la direcdon de la sourci de l,ouvrage
d'€vacuation des eaux us6es ou-de I'ouvraie
d'adduction d'eau ou d'une panie de ceux-ci,
et

d) le titulaire d'un agr€mmt accord€ i l,6gard
de la sourcg de t'ouvrage d,6raacuation des
eaux usees ou de l,ouvrage d'adductioD d,eau;

. csorrrce> dsigne une souce de pollution telle
que d6fmie dans h loi.

Z,tZl Pour tes besoins du present r€glement, Ies
eaux usees sont des polluanrs.

3(l) -Nul ne peu[, sans agrEment, Cmertre, d€ver-
ser, d6poser, abandonner ou jeier un polluant
dans t'environnemenr en un fiju ofi il rique depolluer, directement ou indirecrem"n,, do o*
de la province.

3(2) Nul ne peut, sans agr€menq occasionner oupermenre l'€mission, le d€versement, le d€p6t,
I'atan$on ou le. rejet, par une source, d'un pol_
luant dans I'environnement en un lieu ori il risque
de polluer, directement ou indirettem"nt, do o*
de la province.

3(3) Nul ne peut, sans agrimurt, effectuer oupernetue la construcdon, la modification ou I'ex-
ploitadon d'une source.

.3(4) Nul ne peut, sans un agr€ment comprenanr
I'approbarion du poinr d'€vaiuadon, efficiuer ou
permenre h construcdon, la modificadon ou t'ex_
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mit the construction, modification or operation 
of any sewage works. 

3(5) No person shall, without an approval, 
which approval must include approval of the sup-
ply and quality of water, construct, modify or op-
erate or permit the construction, modification or 
operation of any waterworks. 

3(6) No person shall, without an approval, join 
or permit the joining of the pipes of a municipal 
distribution system to any other system for the 
distribution of water. 

3(7) No person shall construct, modify or oper-
ate or permit the construction, modification or 
operation of any source, sewage works or water-
works except in accordance with the terms and 
conditions of the approval issued for such source, 
sewage works or waterworks. 

3(8) No owner of land shall knowingly permit 
any construction, modification or operation of 
any source, sewage works or waterworks on his 
land which is in contravention of this Regulation. 

3(8.1) In a protected area referred to in section 
20, no person shall develop, construct, operate or 
maintain or permit the development, construc-
tion, operation or maintenance of an activity or 
thing which is regulated, controlled, prohibited, 
restricted or limited under this Regulation unless 
he has an approval issued under section 8 or an 
exemption granted under section 20. 

3(8.2) In a protected area referred to in section 
20, no person shall develop, construct, operate or 
maintain or permit the development, construc-
tion, operation or maintenance of an activity or 
thing which is regulated, controlled, prohibited, 
restricted or limited under this Regulation except 
in accordance with the terms and conditions of 
the approval or the exemption. 

ploitation d'un ouvrage d'evacuation des eaux 
usees. 

3(5) Nul ne peut, sans un agrement comprenant 
]'approbation du point d'approvisionnement et de 
la quality de l'eau, effectuer ou permettre Ia cons-
truction, la modification ou l'exploitation d'un 
ouvrage d'adduction d'eau. 

3(6) Nul ne peut, sans agrement, effectuer ou 
permettre le raccordement des tuyaux d'un reseau 
municipal de distribution d'eau a tout autre re-
seau de distribution d'eau. 

3(7) Nul ne peut effectuer ou permettre Ia cons-
truction, la modification ou l'exploitation d'une 
source, d'un ouvrage d'evacuation des eaux usees 
ou d'un ouvrage d'adduction d'eau sauf en con-
formite avec les conditions de ]'agrement accorde 
a leur egard. 

3(8) Nul proprietaire foncier ne doit sciemment 
permettre la construction, la modification ou l'ex-
ploitation, sur ses terres, d'une source, d'un 
ouvrage d'evacuation des eaux usees ou d'un 
ouvrage d'adduction d'eau qui contrevient au pre-
sent reglement. 

3(8.1) Dans un perimetre de protection vise a 
Particle 20, nul ne peut developper, construire, 
exploiter ou entretenir ou permettre le developpe-
ment, la construction, l'exploitation ou l'entretien 
d'une activity ou d'une chose reglementee, contro-
lee, prohibee, restreinte ou limit& en vertu du 
present reglement a moins qu'un agrement ne lui 
ait ete octroye en vertu de l'article 8 ou une 
exemption accord& en vertu de Particle 20. 

3(8.2) Dans un perimetre de protection vise a 
l'article 20, nul ne peut developper, construire, 
exploiter ou entretenir ou permettre le developpe-
ment, la construction, l'exploitation ou l'entretien 
d'une activity ou d'une chose reglementee, cony& 
lee, prohibee, restreinte ou limit& en vertu du 
present reglement sauf en conformite avec les con-
ditions de ]'agrement ou de ]'exemption. 
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ploitation d'un ouvrage d'dvacualion des eaux
us6es.

3(5) Nul ne peut, sans un agr6ment comprenant
I'approbation du point d'approvisionnemenl et de
la qualit€ de I'eau, effetruer ou permetue la cons-
truction, la modification ou I'exploitation d'un
ouvrage d'adduction d'eau.

3(6) Nul ne peut, s:uls agr6ment, effecruer ou
permetFe le raccordement des tuyaux d'un rEseau
municipal de disnibution d'eau i rour autre r€-
seau de distribution d'eau.

3(7) Nul ne peut effecruer ou permetre Ia cons-
truction, la modificadon ou I'exploiration d'une
source, d'un ouvrage d'€vacuation des eaux usdes
ou d'un ouvrage d'adduction d'eau sauf en con-
formir6 avec les conditions de l'agr6ment accord€
i leur €gard.

3(8) Nul propriEtaire foncier ne doit sciemmenr
pennettre la construcdon, la modification ou I'ex-
ploitation, sur ses terres, d'une source, d'un
ouwage d'Evacuation des eaux usdes ou d'un
ouwage d'adduction d'eau gui contrevient au pr€-
sent riglement.

3(8.1) Dans un perim0rre de protecrion vis6 A

I'anicle 20, nul ne peut d6velopper, construire,
exploiter ou entretenir ou permettre le d€veloppe-
ment, la construction, I'exploitation ou I'entretien
d'une activit6 ou d'une chose r6glementee, contr6-
l6e, prohibee, restreinte ou limitee en vertu du
prdsent reglement i moins qu'un agr€ment ne lui
ait 6t6 octroy€ en venu de I'anicle 8 ou une
exemption accordee en vertu de I'anicle 20.

3(8.2) Dans un p€rim€tre de protection vis6 i
I'article 20, nul ne peut d€velopper, consrruire,
exploiter ou entretenir ou pennettre le d€veloppe-
ment, la con$ruction, I'exploitation ou l'entretien
d'une activit€ oI d'une chose r€glementfu, contr6-
l€e, prohib€e, restreinte ou limit€e en vertu .du

pr€sent riglement sauf en conformite avec les con-
ditions de I'agrdment ou de I'exemption.

mit the consuuction, modificadon or operation
of any sewage works.

3(5) No person shall, without an approval,
which approval must include approval of the sup-
ply and quality of water, construct, modify or op-
erate or permit the construction, modificarion or
operation of any waterworks.

3(6) No person shall, without an approyal, join
or permit the joining of the pipes of a municipal
distribution system to any other sysrem for the
distribution of water.

3(7) No person shall coustruct, modify or oper-
ate or permit the construction, modification or
operation of any source, sewage works or water-
works except in accordance wirh the terms and
conditions of the approval issued for such source,
sewage works or waterworks.

3(8) No owner of land shall knowingly permit
any construction, modification or operation of
any source, sewage works or waterworks on his
land which is in contravenrion of this Regulation.

3(8.1) In a protected area referred to in section
20, no person shall develop, construct, operiate or
maintain or permit the development, construc-
tion, operation or mainrcnance of an activity or
thing which is regulated, controlled, prohibited,
restricted or limited under this Regulation unless
he has an approval issued under section 8 or an
exemption granted under seetion 20.

3(8.2) In a protected area referred to in section
20, no person shall develop, construct, operate or
maintain or permit the development, construc-
tion, operation or maintenance of an activity or
thing which is regulated, conrrolled, prohibired,
restricted or limited under this Reguladon except
in accordance with the terms and conditions of
the approval or the exemption.
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3(9) The Minister may revoke an approval at 
any time and an approval is automatically re-
voked by the issuing of a new approval applying 
to the same 

(a) source, 

(b) sewage works; 

(c) waterworks, 

(d) activity being developed, constructed, op-
erated or maintained in a protected area, or 

(e) thing being developed, constructed, oper-
ated or maintained in a protected area. 

86-85 

4(1) The Minister may designate a source which 
is or will be a danger of pollution as one which 
may not be used or operated without an approval 
permitting such use or operation. 

4(2) When a source is designated pursuant to 
subsection (1), the Minister shall serve a notice 
upon a person responsible for the source stating 
that the source is so designated and setting the pe-
riod of time in which an approval must be ob-
tained for the use or operation of the source. 

4(3) The Minister may, by notice published in 
three successive issues of The Royal Gazette, 
designate all the sources in a class of sources 
which are or will be dangers of pollution as 
ones which may not be used or operated 

3(9) Le Ministre pent, en tout temps, revoquer 
un agrement et un agrement est automatiquement 
revoque par l'octroi d'un nouvel agrement ayant 
trait a 

a) une mettle source, 

bJ un mEme ouvrage d'evacuation des eaux 
usees, 

• un mettle ouvrage d'adduction d'eau, 

d) une mEme activite en train d'être develop-
pee, construite, exploit& ou entretenue dans un 
perimetre de protection, ou 

e) une mEme chose en train d'être developpee, 
construite, exploit& ou entretenue dans un pi-
rimetre de protection. 

86-85; 91-136 

4(1) Le Ministre peut designer une source qui 
constitue ou constituera un risque de pollution 
comme une source qu'il est interdit d'utiliser ou 
d'exploiter sans l'obtention d'un agrement a cet 
effet. 

4(2) Lorsqu'une source est designee en vertu du 
paragraphe (1), le Ministre doit le signifier au res-
ponsable au moyen d'un avis indiquant en outre 
le deal d'otitention de l'agrement autorisant son 
utilisation ou son exploitation. 

4(3) Le Ministre peut, par avis public dans trois 
numeros successifs de la Gazette royale, designer 
mutes les sources d'une categoric de sources qui 
constituent ou constitueront des risques de pollu-
tion comme des sources qu'il est interdit d'utiliser 
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3(9) The Minisrer may revoke an approval ar
any rime and an approval is auromarically re-
voked by the issuing of a new approval applyrng
to the same

(a) source,

(b) sewage r+,orks;

(c) waterworks,

@ acdvity being developed, consrrucred, op-
erared or mainmined in a protected area, or

,{
(e) thin9 being dweloped, consrrucred, oper-
ated or mainrained in a protected area.

8685

4(l) The Minister may designare a source which
is or will be a danger of pollution as one which
may lo! be used or operated without an approvat
permitring such use or operadon

4(21 When a source is designared pursuanr ro
subsecdon (l), rhe Mininer shalt serve a nodce
upon_a person responsible for the source staring
that the source is so designated and setdng the pel
riod of time in which an approval musi. be oU-
uined for the use or operation of the source.

4(3) The Minister may, by notice published in
three successive issues of The Royat Gazerre,
designare all the sources in a clas! of sources
rvhich are or will be dangers of pollution as
ones which may not be used or operated

3(9) Le Ministre peur, en rour temps, rivequgl
un agr6ment et un agrdment esr auromariquement
r€voqu€ par l'octroi d,un nouvel agr€ment ayanr
trait i

a) une m€me sourcg

bl un m€me ouvrage d'dvacuarion des eaux
us6es,

c) un m€me ouvrage d'adduction d'eau,

d) une m€me acdvitd en rrain d'€rre d€velop-
p€e, connruite, exploitee ou enrretenue dans un
p€rimdtre de prorecdon, ou

e) une m€me chose en train d'€tre d€velopp6e,
construite, orploitee ou enretenue dans un p6-
rimftre de protection.

86-85; 9l-t36

4(l) .l-e Ministre peut designer une source qui
constirue ou constituera un risque de polludbn
comme une source qu'il en interdit d'utiliser ou
d'exploirer sans t'obtention d'un agr€ment i cet
effer.

4(21 Lorsqu'une source es ddsign€e en verru du
paragraphe (l), le Minisrre doir le signifier au res-
ponsable au moyen d'un avis indiquant en oure
le d6lai d'obiention de I'agr€menr aurorisanr son
utilisarion ou son exploitation.

4(3) Le Minisrre peur,, par avis publi€ dans trois
num€ros successifs de la Gazette royale, designer
toutes les sources d'une cat€gorie de sources qui
consdtuenr ou constitueront des risques de potfu-
tion comme des sources qu'it esr inrerdir d'uiiliser

i':.i!

4.1 r99l-09
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without approvals permitting such use or opera-
tion. 

4(4) When sources are designated pursuant to 
subsection (3), the notice shall set the period of 
time in which approvals must be obtained for the 
use and operation of such sources. 

4(5) No person shall, without an approval, use or 
operate a source designated pursuant to this sec-
tion after the expiration of the time allowed in the 
notice given pursuant to this section. 

5(1) Notwithstanding section 3, no approval is 
required under this Regulation for the construe-
don, modification or operation of a private 
system of sewage works which is regulated under 
the Health Act unless the system discharges in-
dustrial waste. 

5(2) Notwithstanding subsection (1), the Minister, 
after consultation with the Minister of Health, 
may designate areas and restrict or prohibit 
therein the construction of private sewage works 
as regulated under the Health Act if in his opi-
nion water pollution would otherwise result. 

5(3) Notwithstanding section 3, no approval is 
required under this Regulation for the construc-
tion, modification or operation of 

(a) domestic wells not connected to a distribu-
tion system, or 

(b) waterworks using less than fifty cubic 
metres of water daily. 

5(4) Notwithstanding section 3, no approval is 
required under this Regulation for 

(a) the repair or replacement of a broken water 
or sewage pipe, or 

(b) the construction of a private service con-
nection including the tapping of a water or 
sewage main for that purpose. 

ou d'exploiter sans l'obtention d'un agrement 
cet effet. 

4(4) Lorsqu'une source est designee en vertu du 
paragraphe (3), l'avis dolt fixer le dflai d'obten-
tion de Pagrement autorisant son utilisation et son 
exploitation. 

4(5) Nul ne pent, sans agrement, utiliser ou ex-
ploiter une source designee en vertu du present ar-
ticle apres ]'expiration du delai imparti dans l'avis 
donne en vertu du present article. 

5(1) Nonobstant l'article 3, aucun agrement n'est 
requis en vertu du present reglement pour la cons-
truction, la modification ou l'exploitation d'un 
reseau prive d'evacuation des eaux usees regi par 
la Loi sur la sante, a mains que le reseau ne 
deverse des matieres usees industrielles. 

5(2) Nonobstant le paragraphe (1), le Ministre 
petit, apres consultation du ministre de la Sante, 
delimiter des perimetres et y restreindre ou inter-
dire la construction d'ouvrages prives d'ivacua-
tion des eaux usees regis par la Lai sur la sante s'il 
estime qu'ils pourraient polluer l'eau. 

5(3) Nonobstant Particle 3, aucun agrement n'est 
requis en vertu du present reglement pour la cons-
truction, la modification ou l'exploitation des 
ouvrages suivants: 

a) les puits domestiques qui ne sont pas rac-
cord& a un reseau de distribution d'eau, ou 

b) les ouvrages d'adduction d'eau utilisant 
moins de cinquante metres cubes d'eau par 
jour. 

5(4) Nonobstant Particle 3, aucun agrement n'est 
requis en vertu du present reglement pour 

a) la reparation ou le remplacement d'un 
tuyau d'eau ou d'egout brise, ou 

b) ]'installation d'un branchement prive, y 
compris. le taraudage d'une conduite principale 
d'eau ou d'egout. 

5 
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without approvals pcrmittiag such use or opera-
Uon.

4(4) When sources are desiguated pusuanr to
subsection (3), the norice shal set the pcriod of
time in which approvals musr be obtainid for rhe
use and operation of such sourccs.

4(5) No person shall, without an approval, use or
operatc a source designatcd pursuant to this sec-
rion afrcr the expiration of thl rime altowed in the
notice given pursuant to this section.

5(t) Notwithsranding secrion 3, no approval is
required under this Regulation for thc construc-
!ion, modification or operation of a privaic
sys[ql of sewage works which is rcgulatcd undsr
the Health,rlcr unless the systcm Iis&arges in-
dustrial rpasrc.

5(2) Notwithsnading.subsecrion ( I ), the Miniser,
arrcr consuttation wirh the Minister of Halth,
may designare areas and resuict or prohibit
therein the construetion of privat s.*agl works
a1 regularcd under the Halth Ad if in-nis opi_
nion warer pollution would otherwisc rcsult.

5(3) . Notwit"tanding section 3, no approval is
required under rhis Regulation for the ionsuuc_
tion, modification or oplration of

(a) domestic wells not connected to a distribu_
tion system, or

(b) warerworks using less rhan fifty cubic
mctres of water daily.

5(4) . Notwithsranding secrion 3, no approval is
required under this Regutarion for

(a) the repair or replacement of a broken warer
or sewage pipe, or

(b) the construction of a privatc service con-
nection including the tapping of a water or
scwage main for that purpose.

ou d_'cxploiter sans I'obtention d,un agrdmcnt I
cet effet.

4(4) Lorsqu'une source est ddsignde en vcnu du
paragraphe (3), I'avis doit fixer ie ddlai d'obren-
tton d€ I'agrdment autorisant son utilisation er son
cxploitation

4!51 Nul ne pcut, sans agr€ment, utiliscr ou ex-
ptortsr une sourcc ddsig:ndc eD vertu du pr&ent ar-
ticle aprts I'cxpirationlu ddlai irnpani laas I'avis
donne en vcrnr du prdsent articlc.

5(l) Nonobstant I'article 3, auctrn agrdment n,est
requis sn vertu du prdsent rCglcrncnt pour la cons_
tquction, la modification ou I'exploitatioa d'un
5€sgu.priv6 d'Cvaqration dcs eux usdes rdgi p;
la. Loi sw Ia qatt, A moins quc le iCrou n.
dCvcrse ds matitra usdcs indusrielles.

5(2) Nonobstant le paragraphe (l), lc Ministrc
pgltr,.aprer consulation au iinisirl-dc la Sant!,
{flqi o ds pCrimttrcs et y restreiadre ou intcr-

'dtrc la constnrction d'ourrrags privds d'Cvacua-
tiog des caux usdas r6gis par d f oi sur Ia saard s'il
csrimc qu'ils pourraicnt foluer I'eau.

5(3) Nonobstent I'article 3, auorn agrdmcnt n,est
rcquis cn vcrtu du prdscut r€glemcnt pour la cons_
truction, la modification ou I'expioitation dcs
ouwages suivan$:

a) les puiu domcstiques qui ne sont Das rac-
cord6s i un rdseau dc disnibution d'eau, ou

D) les ouvrages d'adduction d,cau udlisant
rnoins de cinqu.anre mttres cubcs d'eau par
JOUr.

5(4) Nonobstant t'article 3, aucun agrCment n,cst
requis en vcnu du pr6scnt rAglament jour

a/ la rdparadon ou le rcraplaccment drun
tulau d'eu ou d'Cgout brisd, ou

b) l'iastallation d'un branchemcnt privd, y
c.ompris.lc taraudagc d'uue conduite piincipai
d'eau ou d'dgout.

a.':$
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6(1) An application for an approval shall be 
made to the Minister on a form supplied by the 
Minister. 

6(2) Upon receipt of an application made pur-
suant to subsection (1) or of any information 
demanded by the Minister pursuant to this subsec-
tion, the Minister may demand any additional in-
formation he considers necessary or useful in 
enabling him to decide what disposition he will 
make of the application. 

6(3) Without limiting the generality of subsec-
tions (1) and (2), the information demanded by the 
Minister may include location plans, site plans, 
process detail, flow plans, material balances, 
capacities, engineer's and other technical reports, 
design bases and assumptions, engineering plans 
and specifications, schedules of construction or 
production, final as-built drawings, test results 
and engineer's descriptions of contaminants or 
dangers of pollution, processes, facilities, the in-
tended or actual efficiency and mode of operation 
of components and systems, points of discharge of 
effluent, contingency plans, pollution control 
equipment, personnel and procedures, costs of 
construction or modification of the source, 
sewage works or waterworks and internal ar-
rangements related to the source, sewage works or 
waterworks. 

6(4) The power of the Minister to demand in-
formation pursuant to subsection (2) continues 
after an approval has been issued. 

6(5) If plans and specifications or an engineer's 
description or report are required to be included in 
an application for an approval, they shall be 
prepared or approved by a person who is a 
member of the Association of Professional 
Engineers of the Province of New Brunswick or is 
licensed to practise as a professional engineer pur-
suant to the Engineering Profession Act. 

6(1) Les demandes d'agrement sont presentees au 
Ministre au moyen du formulaire qu'il foumit. 

6(2) Le Ministre peut, sur reception d'une 
demande presentee sous le regime du paragraphe 
(1) ou de tout renseignement qu'il requiert en ver-
tu du present paragraphe, exiger les 
renseignements s u p pl em en taires qu'il j uge 
necessaires ou utiles pour statuer sur la demande. 

6(3) Sans limiter la portee generale des 
paragraphes (1) et (2), les renseignements exiges 
par le Ministre peuvent comprendre les plans 
d'emplacement ou d'amenagement, le detail des 
procides, les schemas d'ecoulement, les bilans de 
materiaux, les capacites, les rapports d'ingenieurs 
et autres rapports techniques, les bases et 
hypotheses de calcul, les plans et devis techniques, 
le calendrier de construction ou de production, le 
plan definitif (conforme a !'execution), les 
resultats de contrfile et les descriptions qu'un in-
genieur fait des polluants ou des risques de pollu-
tion, des procides et des installations, l'efficacite 
prevue ou reelle et le mode de fonctionnement des 
elements et des reseaux, les points de deversement 
des effluents, les plans d'urgence, requipement 
anti-pollution, les donnees relatives au personnel 
et aux procedures, les coats de construction ou de 
modification des sources, ouvrages d'evacuation 
des eaux usees ou ouvrages d'adduction d'eau et 
l'arrangement interne afferent a la source, aux 
ouvrages d'evacuation des eaux usies ou aux 
ouvrages d'adduction d'eau. 

6(4) Le Ministre conserve son pouvoir d'exiger 
des renseignements en vertu du paragraphe (2) 
meme apres l'octroi d'un agrement. 

6(5) Les plans et devis ou les descriptions ou rap-
ports d'ingenieur requis au moment de la demande 
d'agrement doivent etre prepares ou approuves 
par un membre de !'Association des ingenieurs 
professionnels du Nouveau-Brunswick ou par un 
ingenieur professionnel titulaire d'une licence 
l'autorisant a exercer la profession en vertu de la 
loi intitulee Engineering Profession Act. 

6 
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6(l) An application for an approval shall bc
made to the Minister on a form supplicd by thc
Ministcr.

6(2) Upon 
-receipt of an application made pur-

suant to subsection (l) or of any information
demanded by rhe Minisrer punuant to this subscc-
tion, the Miaister may demand any additional in-
formation he considers rcccssary or uscful in
cnabling him to decide what disposition hc will
make of the applicarion.

6.(gl Wirhout limiting .rhe gcnerality of subsec-
tiom (t) and (2), the information dcnanded by thc
Minister may. include location plans, sire pians,
proceF detail, flow plqns, material b&po,
capacities, enginecr,s and othcr tech[ical rcporu,
design bases and assumpdons, cnginceriag-ptani
and specifications, schedulcs of construcion or
production, final as-built drawings, tcst results
and eugineer's descriptions of contaminanrs or
dangers of pollution, procoscs, facilities. &c in-
tcnded or a6ual efficiency and mode of opcration
of_componentsanrd sysrcms, poiats of disdbarge of
effluent, contingency plans, pollution control
equipment, personnel and proccdures, costs of
construction or modificarion of the sourcer
sewage works or watcrworks and intcrnal ar_
rangements related to the sourcct sewage works or
waLerworks.

q(l) Les demandes d'agr€menr sonr prdsenr€es au
Ministre au moyen du formulaire qu'ii fournir.

q4 Lc Minisue p€ur, sur rCceprion d,une
f-imande presenrde sous le rigime du paragraphe
(l) ou de rout renseignenent qu'il requien en ver_tu du pr€sent paragraphe, exiger les
rcaseignemenr suppl6meniaires qu;il jugc
ndccssaircs ou utiles pour staner sur la demande.

5(3) Sans limirer la ponie gdndrale des
paragraphes (l) er (2), les renseignemenr exigds
p.Jr le- Minisue peuvent compr-ndre les plins
d'emplacement ou d'anrdnagement, te ditail dcs
procddds, lcs sch€nas d,Ccouleoreat, les bilans dc
Eatdriauxr hs capacitds, les rapports d'ingdnieurs
et autres rapports rcchniques, les bases et
fnotheses de calcul, les plans et devis technigues,
le calendrier de construciion ou de productiou, liplan ddfinitif (conforme i l,eidcutioo), ies
r€sultats de contr6le et les descriptions qu,un in-

- S$rieu.r fait des polluants ou des iisques ie pollu-
tioa, dcs procddes et des installadons, I'efficacit6
prdvue ou r&lle et le mode de foncdonncrnent des
€ldments et des reseaux, les points de d€versement
des. effluents, les plans d'urgence, l'€quipemenr
anu-pouution, les donn€es relativcs au personncl
et aut proc€dures, les coihs de construction ou de
modificarion des sources, ouvrages d,dvacuation
des eaux us6es ou ouvrages d'ad-duction d,eau et
I'arrangement interne aif€rent i la source, aux
ouvrages d'€vacuadon des eaux usdrs ou aux
ouwages d'adduction d'eau.

q(4) Le Minisrre conserve son pouvoir d,exiger
de-s renseignements en venu au paragraphe 12)
m€me apris I'octroi d'un agrdment.

5(5) L- e-s plans er devis ou les descriptions ou rap-
ports d'inginieur requis au moment de la demandc
d'agriment doivent €tre prdpares ou approuvds
par un membre de I'Associadon des ingenieurs
professionnels du Nouveau-Brunswick ou par un
ing€nieur professionnel titulaire d,une iiccnce
.l'autorisaat i exercer la profession en venu de la
loi intitul6e Engineering profession Act.

6(4) The power of thc Mi,'isrcr to dcmaad in-
formadon pursuant to subsestion @) contiaucs
after an approval has bccn issud.

5(5) .If .plans and specifications or an cngiaeer's
oescnptton or rcpon are required ro be included in
an application for an approval, they shall bc
prepared or approved by a pcrson who is a
member of the Association of professional
Enginccrs of rhc Proviace of Nerv Brrnswick or is
licensed to practise as a professional ensincer pur-
suant to he Eagin*ring profcssionAci.
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6(6) An application for an approval shall be made 
at least ninety days prior to 

(a) the construction, modification or opera-
tion of a source, sewage works or waterworks, 
or 

(b) the development, construction, operation 
or maintenance of an activity or thing in a pro-
tected area. 

86-85 

7(1) At any time after receiving an application 
for an approval under this Regulation, the 
Minister may require the applicant to do any or all 
of the following: 

(a) publish notice of the application in The 
Royal Gazette or such newspaper as the 
Minister may require, including in the notice 
such details of the application as the Minister 
may require; 

(b) serve a copy of the application upon such 
persons or unincorporated organizations and in 
such manner as the Minister may require; 

(c) attend at any public meeting arranged by 
the Minister or make submissions with respect 
to the application; or 

(d) enter a rehabilitation bond in such manner 
and amount and subject to such conditions as 
the Minister approves. 

7(2) When publication of a notice or service of 
the application is required by the Minister pur-
suant to subsection (1), any person or unin-
corporated organization may file with the Minister 
a written objection to the issuing of the approval 
sought at any time within thirty days of such 
publication or service and, in any other case, any 
person or unincorporated organization may file 
with the Minister a written objection to the issuing 
of the approval sought at any time within sixty 
days of the filing of the application for the ap-
proval. 

6(6) Les demandes d'agrement doivent etre pre-
sentees au moins quatre-vingt-dix jours avant 

a) la construction, la modification ou ('exploi-
tation d'une source, d'un ouvrage d'evacuation 
des eaux usees ou d'un ouvrage d'adduction 
d'eau, ou 

b) le developpement, la construction, l'exploi-
tation ou l'entretien d'une activity ou chose dans 
un perimetre de protection. 

86-85 

7(1) Le Ministre peut, en tout temps apres recep-
tion d'une demande d'agrement, enjoindre le re-
querant de faire l'une ou l'autre oui'ensemble des 
choses suivantes: 

a) publier, dans la Gazette royale ou tout 
autre journal qu'il prescrit, un avis de demande 
comportant les details pertinents qu'il peut 
prescrire; 

b) signifier, en la forme qu'il prescrit, une 
copie de la demande aux personnel ou 
organismes non constitues en corporation qu'il 
design; 

c) participer a toutes assemblees publiques 
qu'il organise ou presenter des memoires 
regard de la demande; ou 

d) constituer un cautionnement de garantie ou 
de remise en etat de la maniere, au montant et 
aux conditions qu'il approuve. 

7(2) Lorsque le Ministre prescrit la publication 
d'un avis ou la signification de la demande en ver-
tu du paragraphe (1), toute personne ou tout 
organisme non constitue en corporation peut, 
dans les trente jours suivant la publication ou la 
signification, former opposition a l'agrement 
sollicite au moyen d'une objection &rite deposee 
aupres du Ministre; en ('absence de publication ou 
de signification, le alai imparti pour former op-
position est de soixante jours. 

7 	 June 1986 
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6(5) An applicadon for an approval shall be made
at least ninety days prior ro

(a) the construction, modificadon or opera-
tion of a source, sewage works or waterworks,
or

(b) the developmenl, construction, operation
or mainrenance of an adivity or thing in a pro-
tecrcd area.

8G85

7(l) At any time after receiving an application
fo! an approval under this Regulation, the
Minisrer may require the applicanr to do any or all
of the following:

(a) publish notice of the application in lhe
RoWl Gazette ot such ncwspapcr as the
Minisrer may require, including in the noticc
such derails of the application as the Minister
may require;

(b) serve a copy of tbc application upon such.
persons or unincorporated organizations and in
such manner as rhe Minister may requhe;

(.c) 
-agepd ar any public meeting arranged by

the Minisrer or make submissions with iespecr
to the application; or

(d) enter a rehabilitation bond in such manner
and anount and subject to such conditions as
the Minister approves.

7(2, When publication of a notice or service of
the application is required by the Minister pur-
suant to subsection (l), any person or unin-
corporated organizarion may file with rhe Minister
a written objection to the issuing of the approval
sought at any tiure within thiny days 6i such
publication or service and, in anyothCr sase, any
p:r-sol or unincorporared organization may file
with the Minister a wrirrqn objiction ro the isiuing
of the 

-approvat sought ar any time within sixti
days of the filing of the applicarion for the ap-
proval.

6(6) Les demandes d'agr€menr doivent ftre pri-
sentdes au moins quatre-vingt-dix jours avant

a) la consrucrion, la modificarion ou I'exploi-
tation d' une sourcet d' un ouvrage d'€vacuation
des eaux usees ou d'un ouvrage d'adduction
d'eau, ou

b) le d€veloppernelt, ta construcrion, I'exploi-
tation ou I'enrreden d'une acdvitd ou chose dans
un pirimetre de protection.

t685

7(l) Le Ministre peut, en tout remps aprOs rdcep-
tion d'une demande d'agr€ment, enjoindre le re-
quirant de faire l'une ou I'aurre ou'l'ensemble des
choses suivanrcs:

a) publier, dans la Gazette royale ou lour
autre journal qu'il prescrit, un avis de demande
componant les d€tails peninenr qu'il peur
prescrire;

b) signifier, en Ia forme qu,il prescrir, une
copie de la demande aux personnes ou
organismes non constitues en corporation qu'it
d€signe;

c/ paniciper I toures assemblees publiques
qu'il organise ou prdsenrer des mimoire! i
l'€gard de la demande; ou

d) constituer un caudonnement de garantie ou
de remise en 6nt de la mani€re, au monrant et
aux conditions qu'il approuve.

7(21 Lorsgue le Minisrre prescrir la publicadon
d'un avis ou la signification de la demande en ver-
tu du paragraphe (l), route personne ou tout
organisme non constitu€ en corporation peut,
dlns les trente jours suivanr la publicarion ou ta
significadon, former opposirion i I'agrdmenr
sollicit€ au moyen d'une objection ecrite dCposee
aupr€s du Ministre; en I'absence de publicarion ou
de signification, le d€lai impani pour former op-
position esr de soixanre jours.

82-r26

;3..4
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7(3) A copy of an objection filed pursuant to 
subsection (2) shall be served by the Minister upon 
the applicant. 

7(4) The decision of the Minister with respect to 
an objection filed pursuant to subsection (2) shall 
be served by the Minister upon the applicant and, 
subject to subsection (5), upon the person or unin-
corporated organization filing the objection. 

7(5) The Minister shall not be obligated to serve a 
decision upon an unincorporated organization 
pursuant to subsection (4) unless the objection 
filed by the unincorporated organization states the 
name and address of the person who filed the ob-
jection on behalf of the unincorporated organiza-
tion. 

7(6) Where a decision of the Minister with 
respect to an objection filed pursuant to subsec-
tion (2) is to be served upon an unincorporated 
organization, the decision shall be sufficiently 
served upon that unincorporated organization if it 
is delivered personally or mailed prepaid 
registered post to the address stated in the objec-
tion as being the address of the person who filed 
the objection on behalf of the unincorporated 
organization. 

8(1) Upon receipt of an application for an ap-
proval made pursuant to this Regulation together 
with any information demanded by the Minister 
pursuant to subsection 6(2) and after compliance 
with any requirements of the Minister pursuant to 
subsection 7(1), the Minister shall, within a 
reasonable time after considering any objections 
filed with him pursuant to subsection 7(2), 

(a) issue an approval to the person making the 
application or to some other person, or 

(b) notify the person making the application 
that he will not issue an approval and specify 
the reasons therefor. 

8(2) An approval issued pursuant to subsection 
(1) may be issued subject to terms and conditions 
including, without limiting the generality of the 
foregoing, 

7(3) Le Ministre doit signifier au requerant conic 
de l'objection deposee sous le regime du 
paragraphe (2). 

7(4) Le Ministre doit signifier la decision gull 
rend a regard d'une objection idiom& sous le 
regime du paragraphe (2) au requerant et, sous 
reserve du paragraphe (5), a la, personne ou 
('organisme qui l'a deposee. 

7(5) Par derogation au paragraphe (4), le 
Ministre n'est pas tenu de signifier sa decision a un 
organisme non constitue en corporation si l'objec-
tion deposee ne comporte pas le nom et l'adresse 
de la personne qui Pa deposee au nom dudit 
organisme. 

7(6) Lorsque la decision du Ministre a Pegard 
d'une objection &pas& sous le regime du 
paragraphe (2) doit etre signifiee a un organisme 
non constitue en corporation, it suffit de la Iui 
remettre personnellement on de l'expedier par 
courrier affranchi et recommande a l'adresse 
figurant dans l'objection comme l'adresse de la 
personne qui l'a deposee au nom dudit organisme. 

8(1) Sur reception d'une demande d'agrement 
presentee en vertu du present reglement, ac-
compagnie des renseignements qu'il prescrit en 
vertu du paragraphe 6(2), et une fois satisfaites 
toutes prescriptions prevues au paragraphe 7(1), le 
Ministre doit, dans un delai raisonnable et apres 
etude des objections deposees sous le regime du 
paragraphe 7(2), 

a) accorder un agrement au requerant ou a une 
autre personne, ou 

b) indiquer au requerant qu'aucun agrement 
ne sera accorde et en preciser les raisons. 

8(2) Sans restreindre la port& generale de ce qui 
precede, l'octroi d'un certificat d'agrement confor-
mement au paragraphe (1) peut etre assorti de cer-
taines conditions, notamment 
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7(3) A copy of an objectiou filed pursuanr ro
subsecdon (2) shall be served by the Minisrcr upon
the applicanr.

7(4) The decision of the Miuister with respecr ro
an objection filed pursuanr ro subsecrion (2) shall
be served by the Minister upon the applic-nt and,
subject to subsectiori 151, upon the person or unin-
corporated organization filing the objecrion.

7(5) The Minister shall nor be obligared to servc a
decision upon an unincorporated organization
pursuant ro subsection (4) unless the objection
filed by the unincorporated organizarion starcs the
name and address of rhe person who filed the ob-
jecrion on behalf of the unincorporatGd organira-
tion.

7(6) Where a decision of the Minister with
respefi io an objection filed pursuant to subsec-
tion (2) is ro be served upon an unincorporated
organizadon, the decision shall be sufficiently
served upon thar unincorporared organization if ii
is 

. 
delivered personally or mailed prepaid

registered lost to the address stared in thi olijec-
tion as being the address of the person who filed
the objecdon on behalf of the unincorporated
organizadon.

8(l) Upon receipr of an applicadon for an ap-
proval made pursuant ro this Regulation togethlr
with any informarion derranded by the Miaister
pursuant to subsection 6(2) and after compliance
with any requiremens of the Minister pursuant to
subsection 7(l), the Minister sha[; within a
reasonable rime after considering any objecrions
filed with him pursuant to subsecrion Z(2),

(a) issue an approvd ro the person makiag the
applicadon or to some other person, or

(b/ nodfy the person making the application
rhar he will not issue an approval and specify
the reasons therefor.

8(2) An approval issued pursuanr ro subsection
(l) may be issued subject ro terrns and condirions
including, without limiting rhe generaliry of rhe
foregoing,

7(3) Le Minisrre doir signifier au requdranr copie
de I'objecdon ddposde sous le rigime du
paragraphe (2).

7(4) Le Ministre doir signifier la ddcision qu'il
rend i l'€gard d'une objecrion diposie sous le
r€gime du paragraphe (2) au requ€ranr err sous
r€serve du paragraphe (5), i la. personne ou i
I'organisme qui I'a d€posie.

7(5). Par dirogarion au paragraphe (4), le
Minisue n'est pas rcnu de signifier sa d€cision A un
organisme non constirui en corporation si I'objec-
tion d€posee ne comporre pas ie nom et I'adrisse
de la personne qui I'a d€posee au nom dudit
organisme.

7.{q Lorsque la d€cision du Ministre i I'igard
d'une objection d€posde sous le regime du
paragraphe (2) doir €tre signifiee i un organisme
non cousrirud en corporation, il suffir di la lui
remeure personnellement ou de I'exp€dier par
courrier affranchi et recommandi i I'adresse
figurant dans I'objection comme I'adresse de ta
personne qui I'a d€posee au nom dudit organisme.

8(l) Sur rdception d'une demande d'agrimenr
pr€senr6e en vertu du prdsent rdglemenr, ac-
compagnie des renseignements qu,il prescrit en
venu du paragraphe 6(2), er une fois satisfaites

loytes prescriptions privues au paragraphe ?(l), le
Minisre doit, dans un d€lai raisonnable et apris
6tude des objections diposees sous le r€gimc du
paragraphe 7(2),

a) accorder un agr€ment au requirant qu i une
aure personner ou

b/ indiquer au requ€rant qu'aucun agrdment
ne sera accord€ et en priciser les raisons.

E(2) Sans restreindre la porree gdn€rale de ce qui
pricide, I'octroi d'un cenificat d'agr€ment confor-
m€ment au paragraphe (l) peut €tre assoni de cer-
taines conditions. notammenr

-':lr
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(a) requiring any changes in any construction, 
modification, operation, development or main-
tenance for which the approval was sought, 

(b) requiring the keeping in force of a rehabili-
tation bond in such manner and amount and 
subject to such conditions as the Minister ap-
proves, 

(c) requiring the applicant to provide sewage 
works or modify existing sewage works, 

(d) requiring the regular reporting of the 
names and addresses of all persons in charge of 
operating  

a) l'apport de changements a la construction, a 
la modification, a ('exploitation, au developpe-
ment ou a l'entretien a l'origine de la demande 
d'agrement, 

to) le maintien d'un cautionnement de garantie 
ou de remise en &at de la maniere, au moment et 
aux conditions que le Ministre approuve; 

c) ('obligation pour le requerant de fournir les 
ouvrages d'evacuation des eaux usees ou de mo-
difier les ouvrages existants; 

d) la communication periodique des noms et 
adresses de toutes les personnel chargees de l'ex-
ploitation 

8.1 	 June 1986 
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/a/ 
- 

r_equiring any changes in any consrruction,
modification, operation, development or main-
tenance for which rhe approval was soughr,

(b) requiring rhe keeping in force of a rehabili-
tadon bond in such manner and amount and
subjecr ro such conditions as the Minisrer ap-
proves,

/c/ 
. 
requiring 

-the 
applicanr to provide sewage

works or modify exisring sewage works,

@ requiring the regular reporring of the
names and addresses of all persons in-charge of
operating

!) I'appon de changements i la consrrucrion. A
la modificarion, i I'exploirarion, au diveloppe-
ment ou i l'enrrerien i I'origine de la demande
d'agr€ment,

b) le mainrien d'un cautionnement de garantie
ou de remise en itat de la maniire, au monranr er
aux conditions que le Minisrre approuve;

c) I'obligation pour le regu€ranr de fournir les
ouwages d'dvacuadon des eaux usies ou de mo-
difier les ouvrages exisranrs;

d) la communication periodique des noms er
a9tF!"s de toures les personnes ihargees de I'ex-
ploiraiion

,,\

;.."::+

8.1 June l9E6
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(i) the source, or any part thereof, 

(ii) the sewage works, or any part thereof, 

(iii) the waterworks, or any part thereof, 

(iv) the activity in a protected area, or any 
part thereof, or 

(v) the thing in a protected area, or any part 
thereof, 

lel requiring the regular submission of moni-
toring data to the Minister, and 

A 

09 limiting the operating rate or effluent quan-
tity and quality. 

8(3) An approval permitting the construction or 
modification of•a source, sewage works or water-
works shall be valid only for construction or 
modification completed within two years from the 
date of approval. 

8(4) An approval shall be valid for a period of 
time, not to exceed five years, specified in the ap-
proval. 

8(5) If no period of time is specified in an ap-
proval in accordance with subsection (4), the ap-
proval shall be valid for five years. 

8(6) After an application for an approval has 
been received by the Minister, whether before or 
after an approval has been issued, if the name or 
address of the person making the application 
changes, that person shall notify the Minister of the 
full particulars of such change within thirty days of 
such change. 
86-85 
9(1) An approval is only valid for the person to 
whom it was issued and persons acting under his 
control. 

(i) de Ia source ou d'une partie de celle-ci, 

(ii) de l' ouvrage d'evacuation des eaux 
usees ou d'une partie de celui-ci, 

(iii) de l'ouvrage d'adduction d'eau ou 
d'une partie de celui-ci, 

(iv) de Pactivite dans un perimetre de pro-
tection ou d'une partie de celle-ci, ou 

(v) de la chose dans un perimetre de protec-
tion ou d'une panic de celle-ci; 

el la presentation periodique des donnees de 
surveillance au Ministre; et 

f) Ia limitation du rythme d'exploitation ou du 
debit des effluents ou l'imposition de certaines 
reserves quanta leurs proprietes. 

8(3) Un agrement permettant la construction ou 
la modification d'une source, d'un ouvrage 
d'evacuation des eaux usees ou d'un ouvrage d'ad-
duction d'eau n'est valide que pour les travaux de 
construction ou de modification qui se terminent 
dans les deux ans suivant la date de l'agrement. 

8(4) L'agroment est valide pour la dureequi y est 
indiquie et qui ne peut exceder cinq ans. 

8(5) Si aucune duree n'est indiquie conforme-
ment au paragraphe (4), l'agrement est valide pour 
cinq ans. 

8(6) L'auteur d'une demande d'agrement revue 
par le Ministre doit lui notifier le detail de tout 
changement dans son nom ou son adresse dans les 
trente jours de l'evenement. 
86-85 

9(1) L'agrement ne vaut que pour son titulaire et 
pour les personnel qui agissent sous son contrale. 

9 	 June 1986 

c-6 Clean Environment Acr

(i)

(ii)

the source, or any pan thereof,

the Sewage works, or any pal thereof,

(i) de la source ou d'une panie de celle-ci,

(ii) de I'ouvra_qe d'dvacuarion des eaux
usies ou d'une panie de celui-ci.

(iii) de I'ouvrage d'adducrion d'eau ou
d'une panie de celui-ci,

(iv) de I'activir€ dans un pirimfure de pro-
tecrion ou d'une panie de citte-ci, ou

(v) de la chose dans un p€rimitre de prorec-
tion ou d'une panie de cilte-ci: 

-- - -- '
e) Ia presentation p6riodique des donnees de
sunreillance au Ministre; et

fi la limindon du rythme d,exploiration ou du
d6bit des effluenr ou I'imposition a. 

""n"in",nberves quant a hurs propri€r€s.

,8(3) U1,3er€menr permerunt la cons.rucdon outa 
- modificadon d,une 

- source, d,un ouyrage
d'€vacuation des eaux ur.., ou dtn ou"raic a,aa_sucuon d'eau n'esr valide que pour les rravaux deconsrucdon ou de modifi&tion qui se t.-rin*r
dans les deux ans suivant ra aare ie-itgrern.nr.

Itjl_ !'asrim.enr est valide pour Ia duree.qui y esr
rnorquee et gui ne peut excider cinq ans.

8(5) Si aircune dur€e n'est indiquee conformi-
_Ti,_l paragraphe (4), I'agr€menr esr valide pour
clnq ans.

t(6) Lauteur d'une demande d'agrdment regue
p-ar Ie Ministre doit lui notifier le ?eraii ae rout
changement dans son nom ou son adresse dans tes
trenre jours de I'iv€nement.
E6-85

9(l) I'agr€ment ne vaur que pour son rirulaire erpour les personnes qui agissenr'sous son conir6le.

82-126

(iii) the waterworks, or any pan thereof,

(iv) the acdvity in a prorecred area, or anypan thereof, or

(y) th^e rhing in a protected area, or any pan
rhereof,

/e/ - requiring the regutar submission of moni-
roring data to the Minister, and

q) fimiting-the operadng rate or effluerir q*n-
rity and quatiry.

8(3)..-An appro-val permitting the construcdon or
modttrcaUon of.a source, sewage works or warcr_worls- shall be vatid outy toi cost uaion ormodificarion complered wiiUin r*o v."r, irom rhe
dare ofapproval.

9,91 1l approvat shatt be valid for a period ofttme, not to exceed five years, specified in O. 
"p-provat.

E(5) If. no period of ti.me is specified in an ap_proval in accordance with suUsecrion 1Ci, U. 
"p-proval shall be valid for five years.

'3(6) 
Afrer an application for an approvat has

Deen recerved by the Minister, whether before orafter an approval has been issued, ii iir. n"rn. o,address of rhe person making ihe ;;;iicarion
cnanges, rhar person shall nodfy the Minisier of thefull paniculars of such change *i*,in iii"i a"y, of
such change.
8685
,(rl An approval is only valid for the penon rowhom 

-it was issued aoa 
-p"rsonJ;;rd; 

[ite, nisconrol.

June I986
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9(2) Upon the expiry of the time for which a cer-
tificate of approval is valid or for which a cer-
tificate of approval has been renewed, the 
Minister may renew the certificate of approval for 
a further period not exceeding five years. 

10(1) If a source, sewage works or waterworks is 
constructed, modified or operated without an ap-
proval contrary to or in violation of this Regula-
tion, notwithstanding any other remedy which 
may be available, the Minister may direct that the 
construction, modification or operation of the 
source, sewage works or waterworks be in-
vestigated and may order a person responsible for 
the source, sewage works or waterworks to ter-
minate the operation thereof, or to make such 
modifications thereto, or to the operation thereof, 
as the Minister considers necessary, which order 
shall be carried out by the person to whom the 
order was directed in such manner and within such 
period of time as the Minister may specify in the 
order. 

10(1.1) If an activity or thing is developed, con-
structed, operated or maintained in a protected 
area referred to in section 20 without an approval 
contrary to or in violation of this Regulation, not-
withstanding any other remedy which may be avail-
able, the Minister may direct that the development, 
construction, operation or maintenance of the ac-
tivity or thing be investigated and may order the 
person developing, constructing, operating or 
maintaining the activity or thing to terminate the 
development, construction, operation or mainte-
nance thereof, or to make such modifications 
thereto, or to the development, construction, oper-
ation or maintenance thereof, as the Minister con-
siders necessary, which order shall be carried out by 
the person to whoM the order was directed in such 
manner and within such period of time as the Min-
ister may specify in the order. 

10(2) If a source, sewage works or waterworks is 
constructed, modified or operated contrary to or in 
violation of the terms and conditions of an ap-
proval, notwithstanding any other remedy which 
may be available, the Minister may direct that the 
construction, modification or operation of the 

9(2) A l'expiration de la duree de Pagrement ou 
de son renouvellement, le Ministre peut renouveler 
le certificat d'agrement pour une periode 
supplementaire n'excadant pas cinq ans. 

10(1) Lorsqu'une source, un ouvrage d'evacua-
tion des eaux usies ou un ouvrage d'adduction 
d'eau est construit, modifie ou exploite sans agre-
ment, contrairement au present reglement ou en 
contravention de celui-ci, le Ministre peut, 
nonobstant tout autre recours possible, prescrire 
la tenue d'une enquete sur leur construction, 
modification ou exploitation et ordonner au 
responsable d'en cesser l'exploitation ou d'y ap-
porter les modifications qu'il juge nocessaires, cet 
arrete devant Etre execute par la personne a qui it 
est destine de la maniere et dans les deals que le 
Ministre peut y fixer. 

10(1.1) Lorsqu'une activity ou chose est dive-
loppee, construite, exploit& ou entretenue dans un 
perimetre de protection vise a l'article 20 sans agre-
ment, contrairement au present reglement ou en 
contravention de celui-ci, le Ministre peut, nonobs-
tant tout autre recours possible, prescrire la tenue 
d'une enquete sur leur developpement, construc-
tion, exploitation ou entretien et ordonner au res-
ponsable d'en cesser leur developpement, 
construction, exploitation ou entretien ou d'y ap-
porter les modifications qu'il juge necessaires, cet 
arrete devant Etre execute par la personne a qui it est 
destine de la maniere et dans les delais que le Minis-
tre peut y fixer. 

10(2) Lorsqu'une source, un ouvrage d'evacua-
tion des eaux usees ou un ouvrage d'adduction 
d'eau est construit, modifie ou exploite contraire-
ment aux conditions de l'agrement ou en contra-
vention de celles-ci, le Ministre peut, nonobstant 
tout autre recours possible, prescrire la tenue d'une 
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9(21 Upon the expiry of the time for which a cer-
tificate of approval is valid or for which a cer-
tificate of approval has been renewed, the
Minister may renew the cerrificate of approval for
a further period not exceeding five years.

l0(l) If a source, sewage works or waterworks is
construcred, modified or operared without an ap-
provat contraty to or in violation of this Regula-
tion, notwithsranding any other remedy which
may be available, the Minisrer may direcr thar the
coru*ruction, modification or operadon of the
source, servage works or waterworks be in-
vestigated and may order a person responsible for
the source, sewage works or waterworks to ter-
minarc the operarion thereof, or to make such
modifications thereto, or to the operation thereof,
as the Minisrer considers necessaryt which order
shall be carried our by the person to whom the
order was directed in such maDnet and within such
period of time as the Minisrer may specify in the
order.

l0(l.l) lf an activity or thing is developed, con-
structed, operated or maintained in a protectd
area referred to in section 20 without.an approval
contrary to or in violation of this Regulation, not-
withstanding any orher remedy which may be avail-
able, the Minisrer may direcr thar the developmenr,
construction, operation or maintenance of the ac-
tivity or thing be invesrigated and may order the
person developing, consrructing, operating or
maintaining the acrivity or thing ro rerminare the
development, construction, operation or mainre-
nance thereof. or to make such modifications
thereto, or to the development, construction, oper-
ation or maintenance thereof, as the Minister con-
siders necessary which order shall be carried our by
the person to whoin the order was directed in such
manner and within such period of rime as rhe Min-
ister may specify in the order.

l0(2) lf a source, sewage works or waterworks is
constructd, modified or operated contrary ro or in
violarion of the rerms and conditions of an ap-
proval, notwithstanding any other remedy which
may be available, the Minister may direct thar the
construction, modification or operation of the

juin 1986 l0
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9(2) A l'expiradon de la duree de I'agrimenr ou
de son reiouvellement, le Ministre peut renouveler
le cenificat d'agr€ment pour une piriodc
supplimenraire n'excddant pas cinq ans.

l0(l) Lorsqu'une source, un ouvrage diivacua-
rion des eaux usies ou un ouvrage d'adduction
d'eau est construit, modifi€ ou exploiti sans agrd-
ment, contrairement au prisent riglement ou en
contravention de celui-ci, le Ministre pcutr
nonobsant tout autre recours possible, prescrire
la tenue d'une enqu6te sur leur construction,
modification ou exploiradon et ordonncr au
responsable d'cn cesser I'exploitation ou d'y ap-
porter les modifications qu'il iuge n6cessaires, cet
arr€t6 devant 6tre exdcuti par la personne d qui il
est desdnd de la maniere et dans les d€lais que le
Miuisre peut y fixer.

f0(l.l) Lorsqu'une activir€ ou chose est d€ve-
lopp6e, construite, exploitee ou entretenue dans un
p€rimitre de protection vis€ i I'article 20 sans agri-
menti contrairement au pr€sent riglement ou en
contravention de celui-ci, le Ministre peut, nonobs-
tant tout autre recours possible, prescrire la tenue
d'une enqu€te sur leur d€veloppementt construc-
tion. exploitation ou entretien et ordonner au res-
ponsable d'en cesser leur d€veloppement,
construction, exploitation ou entretien ou d'y ap-
poner les modifications qu'il juge n€cessaires, cer
arr0t€ devant €tre exdcut€ par la personne i qui il est
destini de la manilre er dans les ddlais que le Minis-
tre peut y fixer.

l0(2) Lorsqu'une source, un ouvrage d'6vacua-
tion des eaux us€es ou un ouvrage d'adducrion
d'eau est consrruir, modifi€ ou exploiri contraire-
ment aux conditions de I'agr€ment ou en contra-
vention de celles-ci. le Ministre peut. nonobstant
tout autre recours possible, prescrire la tenue d'une
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source, sewage works or waterworks be investi-
gated and may order a person responsible for the 
source, sewage works or waterworks to make such 
modifications thereto, or to the operation thereof, 
as the Minister considers necessary to effect com-
pliance with the approval, which order shall be 
carried out by the person to whom the order was 
directed in such manner and within such period of 
time as the Minister may specify in the order. 

10(2.1) If an activity or thing is developed, con-
structed, operated or maintained in a protected 
area referred to in section 20 contrary to or in 
violation of the terms and conditions of an ap-
proval, notwithstanding any other remedy which 
may be available, the Minister may direethat the 
development, construction, operation or mainte-
nance of the activity or thing be investigated and 
may order the person developing, constructing, op-
erating or maintaining the activity or thing to make 
such modifications thereto, or to the development, 
construction, operation or maintenance thereof, as 
the Minister considers necessary to effect compli-
ance with the approval, which order shall be carried 
out by the person to whom the order was directed in 
such manner and within such period of time as the 
Minister may specify in the order. 

10(3) Notwithstanding the terms and conditions 
of any approval which may have been issued with 
respect to a source, sewage works or waterworks, 
the Minister may direct that the construction, mod-
ification or operation of the source, sewage works 
or waterworks be investigated and may order a 
person responsible for the source, sewage works or 
waterworks to make such modifications thereto, or 
to the operation thereof, as the Minister considers 
necessary, which order shall be carried out by the 
person to whom the order was directed in such 
manner and within such period of time as the Min-
ister may specify in the order. 

10(3.1) Notwithstanding the terms and condi-
tions of an approval which may have been issued 
with respect to an activity or thing in a protected 
area referred to in section 20, the Minister may 
direct that the development, construction, opera-
tion or maintenance of the activity or thing be 

enquete sur leur construction, modification ou ex-
ploitation et ordonner au responsable d'y apporter 
les modifications qu'il juge necessaires pour qu 'il  
soit satisfait aux conditions de l'agrement, cet ar-
rete devant etre execute par la personne a qui it est 
destine de la maniere et dans les delais que le Minis-
tre peut y fixer. 

10(2.1) Lorsqu'une activity ou chose est dive-
loppee, construite, exploitie ou entretenue dans un 
perimetre de protection vise a l'article 20 contraire-
ment aux conditions de l'agrement ou en contra-
vention de celles-ci, le Ministre peut, nonobstant 
tout autre recours possible, prescrire la tenue d'une 
enquete sur leur developpement, construction, ex-
ploitation ou entretien et ordonner au responsable 
d'y apporter les modifications qu'il juge necessai-
res pour qu'il soit satisfait aux conditions de l'agre-
ment, cet arrete devant etre execute par la personne 
A qui it est destine de la maniere et dans les delais 
que le Ministre peut y fixer. 

10(3) Nonobstant les Conditions de tout agrement 
actor& a regard d'une source, d'un ouvrage die-
vacuation des eaux usees ou d'un ouvrage d'adduc-
tion d'eau, le Ministre pent prescrire la tenue d'une 
enquete sur leur construction, modification ou ex-
ploitation et ordonner au responsable d'y apporter 
les modifications qu'il juge necessaires, cet arrete 
devant etre execute par la personne a qui it est 
destine de la maniere et dans les delais que le Minis-
tre pent y fixer. 

10(3.1) Nonobstant les conditions de tout agre-
ment accorde a l'egard d'une activity ou chose dans 
un perimetre de protection vise a l'article 20, le 
Ministre peut prescrire la tenue d'une enquete sur 
leur developpement, construction, exploitation ou 
entretien et ordonner au responsable d'y apporter 

10.1 	 June 1986 

c-5 Clean Environment Act

source, sewage works or waterryorks be investi-
gared and may order a person responsible for rhe
source, sewage works or waterworks to make such
modificarions thererot or [o the operarion thereof,
as the Minisrer considers necessary to effect com-
pliance with the approval, which order shall be
carried out by rhe person to whom the order was
directed in such manner and within such period of
.time 

as the Minister may specify in the order.

f0(2.1) If an activity or rhing is developed. con-
structed, operated or mainrained in a protected
area referred to in secdon 20 contrary to or in
violation.of the rcrms and conditions of an ap_
proval, norwirhsranding any other remedy whiih
Tay Ue available, the Minister may direcr"ihat the
development, construction, operation or mainte-
nance of thr activity or rhing be investigated and
may order the person developing, construcdng, op-
erating or mainraining the activiry or rhing to make
such modificadons thereto, or to the development,
construcdon, operadon or maintenance the;eof, as
the Miniser considers necessary to effecr compli_ .
ance with the approval, which order shafl be carried
out by the person ro whom the order was direcred in
such manner and within such period of rime as the
Minisrer may specify in the order.

f0€) Notwithsranding the rerms and condirions
of any approval which may have been issued with
respecl [o a source, sewage works or walerworks,
the Minisrer may direu rhar the consrucrion. mod-
ificarion or operadon of the source, sewage works
or warerworks be investigated and may order a
person responsible for the source, sewage works or
waterworks to make such modifications therero, or
to the operation thereof, as the Minister considers
necessary which order shall be carried our by the
person to whom the order was direcred in such
manner and within such period of rime as the Min.
ister may specify in the order.

f0G.l) Notwithstanding rhe rerms and condi-
tions of an approvat which may have been issued
with respect to an acdvity or thing in a pror'ected
area referred to in section 20, thi Minister may
direct that the developmentr construcdon, opera-
tron or matnrenance of the afliviry or thing be

fOe.l) Lorsqu'une aaiviti ou chose est d€ve-
loppee, corutruire, exptoitee ou entrerenue dans un
perimtre de proteuion vis€ i l,anicle 20 contraire-
ment aux conditions de l,agriment ou en contra-
vendon de celles-ci, le Ministre peut, nonobstanr
tout autre recours possible, prescrire la tenue d'une
eaqu€te sut leur developpement! construction, ex-
ploitation ou enheden et ordonner au responsable
d'y apponer les modifications qu'il juge n€cessai-
res pour qu'il soit satisfair aux conditions de t'agrd-
ment, cer arrEtd devant ftre execur€ par la personne
i qui il est destind de la maniEre er dans ies d€lais
que le Ministre peur y fixer.

enqu€te sur leur construction, modificarion ou e.x_
ploitation et ordonner au responsable d'y apponer
les. modificadons gu'il juge n€cessaires poui qu'it
soit sarisfait aux condidons de t'agremenrr cer ar-
r€G devanr Otre exicuri par la personne i qui il est
desdn€ de la maniire er dans les d€lais que li Minis-
tre peur y fixer.

l0(3) Nonobstant les condirions de rout 
"gr"-"niaccordd i I'dgard d'une source, d'un ouvrage d'i-

vacuadon des eaux usdes ou d'uir ouvrage d'idduc-
tion d'eau, le Ministre peur prescrire la ienue d'une
enqu€re sur leur consructioD, modificarion ou ex-
ploitation et ordonner au responsable d,y apponer
l9s modifications qu'il juge necessaires,-cei arrEtd
devam €tre execut€ par la personne ir qui il est
destin€ de la maniEre er dans les d€lais que ie Minis-
tre peut y fixer.

10(3.1) Nonobsnnr ls conditions de tout agri-
ment accordC i l'6gard d'une acrivit€ ou chose dans
un perimire de protecrion visi i l,anicle 20, le
Minisre peut prescrire la tenue d'une enqu€rc sur
leur diveloppsment! construction, exploitation ou
entreden et ordonner au responsable d'y apporter
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investigated and may order the person developing, 
constructing, operating or maintaining the activity 
or thing to make such modifications thereto, or to 
the development, construction, operation or main-
tenance thereof, as the Minister considers neces-
sary, which order shall be carried out by the person 
to whom the order was directed in such manner and 
within such period of time as the Minister may 
specify in the order. 

10(4) If any contaminant is emitted, discharged, 
deposited, left or thrown into or upon the environ-
ment in any location such that it may, directly or 
indirectly, result in water pollution or increased 
water pollution contrary to or in violation of this 
Regulation, notwithstanding any other remedy 
which may be available, the Minister may direct 
that the emission, discharging, depositing, leaving 
or throwing of the contaminant be investigated and 
may order the person who emits, discharges, de-
posits, leaves or throws such contaminant, or who 
has control of the source which emits, discharges, 
deposits, leaves or throws such contaminant, to 
take such action as the Minister considers necessary 
to minimize the water pollution, which order shall 
be carried out by the person to whom the order was 
directed in such manner and within such period of 
time as the Minister may specify in the order. 
86-85 

11(1) Where any term or condition of an ap-
proval is knowingly violated for any reason, the 
person to whom the approval was issued or any 
individual designated by him in writing as being in 
charge of the source, sewage works or waterworks 
which is subject to the approval, shall take ade-
quate action to minimize the environmental effect 
of the violation and shall report such violation to 
the Minister immediately, which report shall con-
tain 

(a) a description of the source, sewage works 
or waterworks including the name of all persons 
responsible for the source, sewage works or wa-
terworks, 

(b) the nature of the violation, including its 
extent, duration and environmental impact, 

les modifications qu'il juge nicessaires, cet arrete 
devant etre execute par la personne a qui it est 
destine de la maniere et dans les delais que le Minis-
tre peut y fixer. 

10(4) Lorsqu'un polluant est imis, diverse, de-
pose, abandonne ou jete dans ou sur I'environne-
ment en un endroit oii it peut, directement ou 
indirectement, occasionner ou accroitre la pollu-
tion de l'eau contrairement au present reglement ou 
en contravention de celui-ci, le Ministre pew, no-
nobstant tout autre recours possible, prescrire la 
tenue d'une enquete a cet egard et ordonner a la 
personne qui imet, diverse, depose, abandonne ou 
jette ce polluant ou a celle qui a la direction de la 
source qui en est la cause de prendre les mesures 
necessaires pour minimiser, la pollution de l'eau, cet 
arrete devant 'etre execute par la personne.i qui it est 
destine de in maniere et dans les deals que le Minis-
tre peut y fixer. 
86-85 

11(1) Lorsq u'est enfreinte sciemment une condi-
tion quelconque d'un agrement pour quelque rai-
son que ce soit, le titulaire de l'agriment ou la 
personne qu'il designe par ecrit comme etant 
char* de la source, de l'ouvrage d'evacuation des 
eaux usies ou de l'ouvrage d'adduction d'eau vise 
par Pagrement doit prendre des mesures suffisantes 
pour minimiser les repercussions ecologiques de 
l'infraction qu'il doit signaler. au  Ministre sur-le-
champ et fournir les renseignements suivants: 

a) une description de Ia source, de l'ouvrage 
d'evacuation des eaux usees ou de l'ouvrage 
d'adduction d'eau et le nom de tous leurs res-
ponsables, 

b) Ia nature de l'infraction, y compris sa gra-
vite, sa duree et son impact ecologique, 
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investigarcd and may order the person developing,
consrrucdng, operadng or mainraining rhe aciiuiiy
or thing to make such modificadons thereto, or ro
the development, construcdon, operation or main-
tenance thereof, as the Minisrer considers neces,
sary which order shall be carried our by the person
to whom the order was directed in such manner and
within such period of time as the Minisrer may
specify in rhe order.

lO(+l If any contaminant is emirted, discharged,
deposited, left or thrown inro or uponthe enviion-
mertr in any locadon such thar ir may, direcrly or
indirectly, result in warer pollurion or increased
warer pollurion conrrary ro or in violation of this
Regulation, norwirhsranding any orher remedy
which may be available, the Minister may direcr
that the emission, discharging, deposidnf, leaving
or throwing of the conmminant be inve*igared and
may order the person who emir, dischirges, de-
posits, leaves or throws such contaminau,ir who
has conrrol of the source which emirs, discharges,
deposits, leaves or throws such conuminanr, lo
rake such acdon as the Minister considers necessary
to minimize rhe warer pollurion, which order strail .

be carried our by the person to whom the order was
directed in such manner and within such period of
lime as rhe Minister may specify in the order.
86-85

l1(l) . Where any terrn or condirion of an ap-
proval is knowingly violared for any reason, rhe
person ro whom the approval was issued or any
individual designared by him in wriring as being in
charge of the sourcer sewage works or warer*oiks
which is subjecr ro rhe approvat, shalt take ade_
quate action ro minimize the environmenrat effecr
of the violation and shalt repon such violation ro
rhe Minister immediarely, which report shall con_
tain

(a) a description of the source, sewage works
or warerworks including the name of all persons
responsible for rhe source, sewage worki or wa-
terworks,

b) rhe narure of the violarion. including ir
exrentt duration and environrin,"ilrp".i.

les modificadons qu'il juge necessaires, cer arr€ri
q.uTl €rre ex€cuti par la personne i qui il esr
oesttne oe ta mani€re er dans les d€lais que le Minis_
tre peut y fixer.

l0(4) Lorsqu'un polluanr esr imis, d6versi, d6-
pos€, abandonni ou jeti dans ou sur I'environne-
ment en un endroit oir il 'peut, direcrement ou
indirectement, occasionner ou accroitre la pollu-
tion del'eau contrairement au prisent rdglement ou
en contravention de celui-ci, le Ministre peu[! no-
nobstant tout aure recours possible, prescrire la
teuue d'une enqu€te i cer €gard et ordonner i la
personne qui imet, d€verse, d6pose, abandonne ou
Jene ce polluanr ou i celle qui a la direction de la
source gui en est la cause de prendre les mesures
ndcessaires pour minimiser la pollution de I'eau, cer
arrEtd devanr €tre exCcut€ par la personneA qui il est
desrind de la maaiEre et dans tes 

-a€Uis 
que li Minis-

tre peut y fixer.
8G85

lf(l) Lorsqu'esrLfreinre sciemmenr une condi-
tion quelcongue d'un agr€menr pour quelque rai-
son que ce soir, le rirulaire de I'agrimeni ou la
p€rsonne qu'il disigne par icrir comme dranr
chargie de lia source, de I'ouvrage d'€vacuadon des
eaux us€es ou de l'ouvrage d'adducrion d'eau vis€
par I'agrdment doit prendre des mesures suffisanres
pour minimiser les ripercussions ecologiques de
I'infracrion qu'il doit signaler. au Minist-re sur-le-
champ et fournir les renseignements suivants:

a/ - une descripdon de la source, de t'ouwage
d'6vacuation des eaux us6es ou de I'ouvrage
d'adduction d'eau el le nom de rous leurs res-
ponsables,

b) la nature de I'infraction, y compris sa gra-
vir€. sa durie er son impau dcologique.

E2-116
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(c) the cause of the violation, and 

(d) any remedial action taken or to be taken to 
minimize the environmental effect of the viola-
tion and to prevent a recurrence of the violation. 

11(1.1) Where any term or condition of an ap-
proval issued with respect to an activity or thing in a 
protected area referred to in section 20 is knowingly 
violated for any reason, the person to whom the 
approval was issued, or any individual designated 
by him in writing as being in charge of the activity 
or thing which is subject to the approval, shall take 
adequate action to minimize the environmental ef-
fect of the violation and shall report such violation 
to the Minister immediately, which report shall 
contain 

(a) a description of the protected area, 

(b) a description of the activity or thing and the 
name of the person to whom the approval was 
issued and of any individual designated by him 
in writing as being in charge of the activity or 
thing, 

(c) the nature of the violation, including its 
extent, duration and environmental impact, 

(d) the cause of the violation, and 

(e) any remedial action taken or to be taken to 
minimize the environmental effect of the viola-
tion and to prevent a recurrence of the violation. 

11(2) Where any contaminant is emitted, dis-
charged, deposited, left or thrown in any place such 
that it may, directly or indirectly, result in water 
pollution or increased water pollution in any waters 
of the Province, the person who emits, discharges, 
deposits, leaves or throws such contaminant, or 
who has control of the source which emits, dis-
charges, deposits, leaves or throws such contami-
nant, shall take adequate action to minimize the 
water pollution and shall report such emission, 
discharging, depositing, leaving or throwing to the 
Minister immediately, which report shall contain 

O la cause de l'infraction, et 

d) les mesures correctrices qui sont ou seront 
prises pour minimiser les repercussions icologi-
ques de l'infraction et pour prevenir toute  reci- 
dive. 

11(1.1) Lorsqu 'est en freinte sciemment, pour 
quelque raison que ce soit, une condition quelcon-
que d'un agriment imis par rapport a une activity 
ou chose dans un pirimitre de protection vise a 
Particle 20, le titulaire de ragrement, ou la per-
sonne qu'il design par ecrit comme itant chargie 
de ractiviti ou de la chose visie par ragrement, 
doit prendre les mesures suffisantes pour minimiser 
les repercussions icologiques de ]'infraction qu'il 
doit signaler an Ministre sur-le-champ et fournir les 
renseignements suivants: 

• une description du perimitre de protection, 

b) une description de ractivite ou chose et le 
nom du titulaire de ragriment et de la personae 
qu'il disigne par icrit commune itant chargee de 
ractiviti ou de la chose, 

la nature de l'infraction, y compris sa gra-
viti, sa duree et son impact icologique, 

d) la cause de l'infraction, et 

e) les mesures correctrices qui sont ou seront 
prises pour minimiser les repercussions icologi-
ques de l'infraction et pour privenir toute rici-
dive. 

11(2) Lorsqu'un polluant est irnis, diverse, di-
pose, abandonne ou jete en un endroit ou it peut, 
directement ou indirectement, polluer I'eau ou ac-
croitre la pollution de toute eau de la province, la 
personae qui inlet, diverse, depose, abandonne ou 
jette le polluant ou qui a la direction de la source 
qui en est a I'origine doit prendre des mesures suffi-
santes pour minimiser la pollution de I'eau, signa-
ler remission, le diversement, le depot, ]'abandon 
ou le rejet au Ministre sur-le-champ et fournir les 
renseignements suivants: 
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(c) the cause of the violarion, and

(d) any remedid action taken or to be taken to
minimize the environmental effect of the viola-
don and ro prevent a recurrence of the violation.

U(l.I) Where any rerm or condition of an ap_
proval issued with respecr ro an acrivity or thing in a
protected area refened to in secdon 20is knowingly
violated for any re"!on, the person to *trom tt e
approval was issued, or any individual designated
by llm in wriring as being in charge of the ioivity
or thing which is subject ro the approval, shal takl
adequate acrion ro minimize the environmental ef-
fea of the violation and shail report such violation
to the Minister immediately, which report shall
contain

(a) a description of the protected area,

(b) a dcscription of the aedvity or thing and the
name of the person to whom the aporoval was

5sue{ and of any individuat dsignarcd by him
in.writing as being in charge of itre aaivity or
thing,

(c) rhe nature of the violation, including its
extent, duration and environmental impacr,

H) the cause of the violation, and

(e) any remedial action nken or to be taken to
minimize the environmental effect of the viola-
tion and to prevent a recurrence of the violation.

11(2) Where any conulminant is emitted, dis-
charged, deposited, left or thrown in any place such'
that it may, directly or indirectly, resuli in warer
pollution or increased water pollution in any waters
of the.Province, rhe person who emi6, disiharges.
deposits, Ieaves or throws such contaminanl, or
who has conrrol of the source which emits, dis-
charges, deposits, leaves or throws such conmmi-
nanr, shall take adequate action to minimize the
water poUution and shall repon such emission,
discharging, depositing, leaving or tfrowing to the
Minisrer immediately, which reporr shall coitain

c) la cause de I'infraction, et

d) les mesures correttrices qui sont ou seront
prises pour minimiser les r€percussions €cologi-
ques de I'infracrion et pour privenir roure r€ii-
dive.

If(l.l) Lorsqu'est enfreinre sciemment, pour
quelque raison que ce soit, une condidon quelcon-
que d'un agriment €mis par rappon i uneaaiviri
ou close dans un pdrimitre de protection vis6 A
I'anicle 20, le titulaire de I'agriment, ou la per-
s-oryre qglil dCsigrre par 6crit comme &ant chaig€e
de I'activit€ ou de la chose vis6e par I'agr€menr,
doit prendre les mesures suffisantespour minimisei
les r€percussions dcologiques de I'infraction qu'il
doit signalerau Ministresur-le-champ et fournii tes
renseignements suivants :

a) une description du ffim€tre de protection,

b) une description de I'activiti ou chose et te
nom du titulaire de l'agr€ment et de la personne
qu'il deigrre par €ctit comme €tant chargCe de
l'aaivitd ou de la chose,

c) la nature de I'infraction, y compris sa gra-
viti, sa duree et son impacr dcologique,

d) la cause de I'infraction, er

e) les mesures correctrices qui sont ou seronr
prises pour minimiser les r6percussions €cologi-
ques de I'infraction er pour pr€venir route r€ci-
dive.

ffe) Lorsqu'un polluanr en 6mis, dwers€, d€-
posi, abandonnd ou jet€ en un endroir oir il peur,
directement ou indirectement, poluer I'eau ou ac-
croitre la pollution de toure eau de la province, la
personne qui 6met, d€verse, d6pose, abandonne ou
jerte le polluant ou qui a la direction de la source
quien est i I'origine doir prendre des mesures suffi-
santes pour minimiser la pollution de I'eau, signa-
ler l'6mission, le d€versemenl, le d€p6t, I'abandon
ou le rejet au Ministre sur-le-champ er fournir les
renseignements suivants:

juin 1986 t2
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(a) a description of the contaminant, includ-
ing its volume and the location of the place 
where it is emitted, discharged, deposited, left 
or thrown, 

(b) a description of the water pollution which 
may result, including a description of the wa-
ters affected, 

(c) the cause of the contamination, and 

(d) any remedial action taken or to be taken 
to minimize the resulting water pollution and 
to prevent a recurrence. 

11(3) In addition to the action required by sub-
section (1), (1.1) or (2), if the event described 
therein results or may result in a substantial in-
crease in water pollution in any waters of the 
Province, the person required to report shall give 
immediate notice of the event to the Provincial 
Mobile Communications Centre by telephone at 
1-506-453-7171. 

11(4) If in his opinion the action taken pursuant 
to subsection (1), (1.1) or (2) to minimize the en-
vironmental effect of the event described therein 
is not adequate, the Minister may in writing order 
the taking of such remedial action as he deems 
necessary. 

86-85; 95-59 

12 Any person responsible for a sewage works 
shall ensure that the sewage works is maintained 
in a good state of repair and is under the control 
of a competent individual. 

13(1) If the Minister is notified by the Minister 
of Health that, in the interest of the public health 
in a municipality, it is necessary that a water-
works should be constructed or modified, or that 
its operation should be commenced or modified, 
he may order the municipality to undertake such 

a) une description du polluant, y compris son 
volume et I'endroit oil it a ere emis, &verse, 
depose, abandonne ou jete, 

b) une description de la pollution de l'eau qui 
peut en resulter, y compris une description des 
eaux affectees, 

c) la raison de l'abandon, du rejet ou du di-
p& du polluant, et 

d) les mesures correctrices qui sont ou seront 
prises pour minimiser la pollution de l'eau cau-
see par l'incident et pour prevenir toute reel-
dive. 

11(3) Dans le cas ou l'incident decrit occasionne 
ou risque d'occasionner un accroissement impor-
tant de la pollution de toute eau de la province, la 
personne qui est tenue de le signaler doit, outre les 
mesures prescrites par le paragraphe (1), (1.1) ou 
(2), notifier l'incident sur-le-champ au Centre mo-
bile de communication de la province au 1-506-
453-7171. 

11(4) S'il estime que les mesures prises confor-
mement an paragraphe (1), (1.1) ou (2) pour mi-
nimiser les repercussions ecologiques des incidents 
decrits ne suffisent pas, le Ministre peut ordonner 
par ecrit que soient prises les mesures correctrices 
qu'il juge nicessaires. 

86-85; 95-59 

12 Le responsable d'un ouvrage d'evacuation 
des eaux usees doit veiller a ce que l'ouvrage soit 
maintenu en bon etat de reparation et sous la di-
rection d'une personne competente. 

13(1) Le Ministre peut, sur notification par le 
ministre de la Sante indiquant la necessite de 
construire ou de modifier un ouvrage d'adduction 
d'eau ou encore d'en commencer ou d'en modi-
fier l'exploitation dans l'interet de l'hygiene pu-
blique, ordonner a la municipalite d'entreprendre 

13 	 1995-06 
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(a) .a descriprion of the conraminant, includ-
ing irc volume and rhe location of dre place
where it is emirred, discharged, deposited, lefi
or thrown,

(b) a description of the water pollution which
may resulr, including a description of the wa-
ters affected,

(c) the cause of the contamination, and

(d) any remedial acrion taken or to be uken
to minimize the resulting water pollution and
to Prevent a recurrence. I

l1(3) In addition ro rhe lcrion required by sub-seqion (l),-(l.l) or (2), if the ev'eni described
therein resutts or may iesult in 

" ,uUst"rrti"t in-
:r".s: in warer pollution in any rvaters of the
Il."llg.: rhe person required to repon shalt give
tmmeclrarc notice of the event to the proviniial
Mobile Communicadons Cenre by telephone ar
l-50G453-717I.

1f(4). If in his opinion the acrion raken pursuant
to subsection (t), (l.t) or (2) to -ioiroirlih..n-vrronmental effect of the evenr described therein
is not adequare, rhe Minister may in Gting oraer
the taking of such remedial action 

", fri'a".-,
necessary.

8G85; 95-59

12 ..nny person responsible for a sewage works
snarl ensure that the sewage works is maintained
in a good state of repair arra is unaei itre controt
ot a competent individual.

llq) If the Minister is notified by the Ministerof Health that, in the inrcresr of thJ puUti-.-nofrn
in a municipaliry, it is neccssary tfr"i 

" warer_
works should be constructed o,,ioAFrra, or thatits operation should be commenced or moOiR"J,
he may order the municipalfuy to *J.n"[. ,u"f,

a,l . une descripdon du polluant, y compris son
volume er I'endroir of il a 616 imis, diversi,
d6pos6, abandonnd ou jet6,

b) une descriprion de la pollution dc I'eau qui
peut en-_r6sulter, y compris une desciiprion des
eaux affect€es,

c) la raison de I'abandon, du rejet ou du di_
p6t du polluanr, et

d) les mesures correclrices qui sont ou seront
prises pour minimiser la pollution de t'eau cau-
t-T p"t I'incidenr et pour prdvenir toure r6ci-
dive.

ff(3) Dans le cas ori I'incidenr d6crir occasionne
ou risgue d'occasionner un accroissement impor-
tant de la pollution de toute eau de la provinci,la
personne qui est teaue de le signaler doit, outre les
mesures prescrites par le paragraphe (l), (l.l) ou
(zr, noturer I'incident sur-le-champ au Centre mo-
bilg de communicarion de Ia prodnce au l-506
453:7t7t.

tlJ4) S'il esdme que les mesurqs prises confor-
memenr.au paragraphe (l), (t.l) ou (2) pour mi-
rumlser les repercussions ecologiques des incidenr
d€crfus ne suffisenr pas, le Minisie p.ui oidonn.,
par.€crit que soianr prises les mesurls correctrices
qu'il Juge necessaires,

8G85; 95-59

Y Le responsable d,un ouvrage d'€vacuarion
des-eaux usees doir veiller i ce qrie t'ouwage soir
maintenu en bon €tat de r€paration et sous-la di_
recdon d'une personne compdtente.

13Jl) Le.Ministre peur, sur nodfication par le
minisue de la Sant6 indiquant la n6cessit6 de
construire ou de modifier un ouvrage d'adduction
d'eau ou encore d'en comrnencer ou d'en modi-
fi.er I'exploitation dans I'interEt de I'hygiine pu-
blique, ordonner A la municipalite d,eniiefiendre
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construction or modification or commence or 
modify such operation in accordance with any di- 
rections that the Minister may set out in the order. 

13(2) When the Minister makes an order in ac-
cordance with subsection (I), the municipality 
shall immediately begin to comply with the Min-
ister's directions and shall completely comply 
with them as soon as possible. 

14 No person may cease to operate a sewage 
works or waterworks or any portion thereof with-
out the written consent of the Minister. 

15(1) No person shall erect or place any struc-
ture upon the ice of any body of water unless the 
name and address of the owner is clearly written 
upon the exterior of the structure in letters at least 
three inches high. 

15(2) Any structure referred to in subsection (I) 
shall be mounted on runners or skids. 

15(3) The Minister may remove and destroy or 
otherwise dispose of any structure located upon 
the ice of any body of water if there has not been 
compliance with the requirements of subsections 
(1) and (2). 

15(4) The Minister may, by letter sent prepaid 
registered post to the name and address marked 
upon the structure pursuant to subsection (1), or-
der that any structure placed upon the ice of any 
body of water be removed, either temporarily or 
permanently. 

15(5) If a structure is not removed in accordance 
with directions given by the Minister pursuant to 
subsection (4) within ten days of the mailing of 
the letter prescribed by subsection (4), the Minis-
ter may remove and destroy or otherwise dispose 
of the structure, 

ces operations conformement aux directives con-
tenues dans son arrete. 

13(2) La municipality dolt commencer sur-le-
champ a se conformer a l'arrete pris par le Minis-
tre sous le regime du paragraphe (1) et y satisfaire 
pleinement le plus tot possible. 

14 Nul ne peut cesser l'exploitation d'un 
ouvrage d'evacuation des eaux usees ou d'un 
ouvrage d'adduction d'eau ou d'une panic de 
ceux-ci sans l'autorisation ecrite du Ministre. 

15(1) Nul ne peut eriger ou placer une construc-
tion sur la surface glacee d'une eau receptrice 
moins que le nom et l'adresse du proprietaire ne 
soient inscrits lisiblement sur l'exterieur de la 
construction en caracteres de trois pouces de hau-
teur au moins. 

15(2) Les constructions visees au paragraphe (1) 
doivent etre monties sur des patins ou sur une 
plate-forme. 

15(3) Le Ministre peut enlever et supprimer 
toute construction amenagee sur la surface glacee 
d'une eau receptrice ou en disposer autrement s'il 
n'a pas ete satisfait aux prescriptions des paragra-
phes (1) et (2). 

15(4) Le Ministre peut, par lettre affranchie et 
recommandee expediee au nom et a l'adresse ins-
crits sur la construction conformement au para-
graphe (1), en ordonner Penlevement provisoire 
ou definitif. 

15(5) S'il n'est pas satisfait aux prescriptions du 
paragraphe (4) dans les dix jours de la mise a la 
poste de la lettre que prevoit ce meme paragraphe, 
le Ministre peut enlever et supprimer la construc-
tion ou en disposer autrement. 
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construction or modification or commence or
modify such operation in accordance with any di-
recdons rhar the Minister may set out in the order.

13(2) When rhe Minisrer makes an order in ac-
cordance wirh subsection (l), rhe municipality
shall immediately begin to comply with the Min-
ister's direcdons and shall completely comply
with them as soon as possible.

14 No person may cease to operate a sewage
works or waterworks or any ponion thereof with-
our the written consenr of the Minister.

15(l) No person shall erecr or place any sriuc-
ture upon the ice of any body of warer unless the
name and address of rhe owner is clearly written
upon the exterior of the structure in letters at least
three inches high.

15(2) Any strucrure referred to in subsection (I)
shall be mounted on runners or skids.

f5€) The Minister may remove and de*roy or
otherwise dispose of any structure located upon
the ice of any body of water if there has nor been
compliance with the requirements of subsections
(l) and (2).

15(4) The Minisrer may, by letter sent prepaid
regisrered posr to the name and addrcss marked
upon the structure pursuant to subsedion (l), or-
der that any srructure placed upon the ice of any
body of water be removed, either temporarily or
permanently.

f5(5) If a structure is not removed in accordance
with directions given by the Minister pursuant ro
subsection (4) wirhin ren days of the mailing of
the letter prescribed by subseaion (4), the Minis-
ter may remove and desrroy or otherwise dispose
of the structure..

ces op6rations conformdment aux direcdves con-
tenues dans son arr€t6.

13(2) La municipalir6 doit commencer jurle-
champ A se conformer A I'arr€t6 pris par le Minis-
tre sous le r€gime du paragraphe (l) et y satisfaire
pleinement le plus rdt possible.

14 Nul ne peur cesser I'exploitarion d'un
ouvrage d'6vacuadon des eaux us6es ou d'un
ouvrage d'adduction d'eau ou d,une panie de
ceux-ci sans I'autorisation 6crire du Minisrre.

15(t) Nul ne peur 6riger ou placer une consrruc-
tion sur la surface glacde d'une eau r6ceprrice i
moins que le nom et I'adresse du propri€taire ne
soient inscrits lisiblemenr sur l'ext€rieur de la
construction en caracteres de trois pouces de hau-
teur au moins.

15(2) Les constructions visees au paragraphe (l)
doivent €tre montees sur des patins ou sur une
plate-forme.

15(3) Le Ministre peur enlever er supprimer
toute construction amenag6e sur la surface glac6e
d'une eau receptrice ou en disposer autrement s'il
n'a pas 6t6 satisfait aux prescriptions des paragra-
phes (l) et (2).

I5(4) Le Minisrre peurt par lettre affranchie et
recommand6e expediee au nom et A I'adresse ins-
crits sur la construction conformiment au para-
graphe (l), en ordonner t'enl€vement provisoire
ou d6finirif.

15(5) S'il n'est pas satisfait aux prescriptions du
paragraphe (4) dans les dix jours de la misc i la
poste de la lettre que pr6voit ce m€me paragraphe,
le Minisre peut enlever er supprimer la construc-
tion ou en disposer autrement.
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15(6) No person shall leave any structure upon 
the ice of any body of water at a time when melt-
ing of the ice may cause the structure to be depos-
ited into or upon the water. 

15(7) When, in the opinion of the Minister, the 
melting of ice may cause structures erected or 
placed upon the ice of any body of water to be de-
posited into or upon the water, the Minister may, 
by notice published once in such newspaper or 
newspapers as the Minister may require, order 
that all such structures erected or placed upon the 
ice of such body of water be removed, either tem-
porarily or permanently, by a date specified in the 
notice. 

15(8) If a structure placed upon the ice of any 
body of water referred to in a notice published 
pursuant to subsection (7) is not removed by the 
date specified in such notice, the Minister may re-
move and destroy or otherwise dispose of the 
structure. 

16(1) The Minister may inspect 

(a) a source, 

(b) a sewage works, 

(c) a waterworks, 

(d) an activity being developed, constructed, 
operated or maintained in a protected area, or 

15(6) Il est interdit de laisser une construction 
sur la surface gelee d'une eau receptrice au mo- 
ment du degel afin d'eviter qu'elle ne s'y enfonce. 

15(7) Lorsqu'il estime que le &gel peut entrai-
ner l'enfoncement des constructions erigees ou 
placees sur la surface gel& d'une eau receptrice, 
le Ministre peut, au moyen d'un avis publie une 
fois dans le journal ou les journaux qu'il peut 
prescrire, ordonner l'enlevement provisoire ou de-
fmitif des constructions au plus tard a la date 
fixee dans l'avis. 

15(8) Si les constructions placees sur la surface 
gel& d'une eau receptrice et visees par l'avis pu-
bile en vertu du paragraphe (7) ne sont pas enle-
vees avant la date y fixee, le Ministre peut les en-
lever et les supprimer ou en disposer autrement. 

16(1) Le Ministre peut inspecter 

a) une source, 

b) un ouvrage d'evacuation des eaux usees, 

un ouvrage d'adduction d'eau, 

d) une activity en train d'être developpee, 
construite, exploit& ou entretenue dans un pe-
rimetre de protection, ou 

14.1 	 1995-06 
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1.5(q N-o person shall leave any srrucrure upon
the ice of any body of warer ar a rime rvhen meh-
l"g-gf rhe ice may cause the suucrure ro be depos-
ited into or upon the water.

l5(7) When. in the opinion of the Minister, rhe
melting of ice may cause strucures erecred or
placed upon the ice of any body of water ro be de_
posited. inro or upon the warer, the Minisrer may,
by notice published once in such newspaper or
newspapers as the Minisrer may require, ordsr
that all such srrucrures erecred oiptacia uDon the
ice of-such body of water be removed, eitdir rem-
porarily or pennanendy, by a date specified in rhenotice. r

15(8) If a strucrure placed upon rhe ice of any
body of rvarer referred to in a notice puUlirt.d
pursuanr to subsection (7) is nor remould by the
date specified in such norice, the Ministerun"y,._
move and desrroy or otherwise dispose of the
structure.

16(l) The Minister may inspect

(a) a source,

(b) a setvage works,

(c) a warerworks,

(d) an acrivity being developed, consrructed,
operated or maintained in a frorccted area, or

15(6) Il esr interdir de laisser une construcrion
sur la surface gel6e d'une eau rdceptrice au mo-
ment du d€gel afin d'€virer qu,elle ne s'y enfonce.

15(7) Lorsqu'il estime que le d€gel peur entrai-
ner I'enfoncement des consrructions 6rig6es ou
placees sur la surface gel€e d'une eau r6ciprrice,
le tlinisue peur, au moyen d'un avis publi6 une
fois .lgns le journal ou les journaux qu'il peut
prescrire, ordonner l,enlEvement provisoire ou aC-
finitif des con$rucdons au plui tard i ta dare
fix€e dans I'avis.

82-t26
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fs$) Si les constructions placees sur la surface
gel6e d'une eau r6cepuice er visees par l,avis pu-
bli6 en venu du paragraphe (7) ne ionr pas enle-
vees avant la date y fix6e, le Minisre peut les en-
lever et les supprimer ou en disposer autrement.

f6(t) Le Minisrre peur inspecrer

a) une source,

b) uD ouvrage d,dvacuation des eaux us€es,

c) un ouvrage d'adduction d'eau,

d) une activire en rain d'€tre divetoppee,
consrruite, exploit€e ou entretenue dans un p6-
rimdtre de protection, ou '. !
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(e) a thing being developed, constructed, op-
erated or maintained in a protected area, 

and during the inspection he may make such tests 
and measurements and take such samples as he 
may require. 

16(2) An inspector who presents an identifica-
tion card purporting to be signed by the Minister, 
bearing the photograph of the inspector, his name 
and a statement that he has been designated as an 
inspector pursuant to section 23 of the Act, shall 
be immediately admitted to any area or building 
not used primarily as a private dwelling in order 
to act on behalf of the Minister. 

86-85 

17(1) The Minister may require a person respon-
sible for a source, sewage works or waterworks to 
monitor and maintain records of pzrameters of 
operation of the source, sewage works or water-
works and discharge therefrom. 

17(2) The Minister may designate or approve the 
methods to be used in determining the parameters 
referred to in subsection (1), including, without 
limiting the generality of the foregoing, requiring 
the installation of recording devices approved by 
the Minister and the taking of such steps to ensure 
accuracy as may be required by the Minister. 

17(3) The person responsible for a source, sew-
age works or waterworks who is required by the 
Minister pursuant to subsection (1) to monitor 
and maintain records of parameters of operation 
of the source, sewage works or waterworks or dis-
charge therefrom shall, within such period of time 
as the Minister may specify, comply fully with 
such requirements and the methods designated or 
approved by the Minister pursuant to subsection 
(2). 

e) une chose en train d'être developpee. cons-
truite, exploit& ou entretenue dans un perime-
tre de protection, 

et, en meme temps, proceder aux controles et me-
sures et aux prelevements d'echantillons dont it 
peut avoir besoin. 

16(2) L'inspecteur qui presente une piece d'iden-
the reputee etre revetue de la signature du Minis-
tre et sur laquelle se trouvent sa photographie, son 
nom et une declaration attestant qu'il a ete desi-
gni I ce titre en vertu de Particle 23 de la loi doit 
etre admis, sur-le-champ, dans tout lieu ou tout 
batiment qui ne sert pas principalement d'habita-
tion privee, pour agir au nom du Ministre. 

86-85 

17(1) Le Ministre peut enjoindre le responsable 
d'assurer la surveillance de la source, de l'ouvrage 
d'evacuation des eaux usees ou de l'ouvrage d'ad-
duction d'eau et de leurs debits et de dresser les 
releves des parametres d'explQitation. 

17(2) Le Ministre peut arreter ou approuver les 
methodes de determination des parametres vises 
au paragraphe (1) et, sans limiter la port& gene-
rale de ce qui precede, prescrire 'Installation 
d'appareils enregistreurs qu'il agree et la prise des 
mesures qu'il determine pour assurer la precision. 

17(3) Lorsque le Ministre, en vertu du paragra-
phe (1), enjoint le responsable d'une source, d'un 
ouvrage d'evacuation des eaux usees ou d'un 
ouvrage d'adduction d'eau de se conformer aux 
dispositions de ce paragraphe, celui-ci doit saris-
faire a toutes ces prescriptions et se conformer 
aux methodes arretees ou approuvees en vertu du 
paragraphe (2) dans les delais que le Ministre peut 
fixer. 

15 	 1992-06 
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(e) a thing being dweloped, consrrucred, op-
erated or mainrained in a protecred area,

and during the inspection he may make such resm
and measuremen$ and ake such samples.as he
may require

19(d) An inspecor who presenr an identifica_
rion card. purponing ro be signed by the Minister,
bearing the photograph of thi inspicror, his name
and a starcment that he has been designated as an
inspecor puxsuant to section 23 of tf,e Act, shall
be immediarely admitred to any area or-building
not used grimarily as a private dwellingfin order
to act on behalf of the Minisrer.

8G85

17(l) The Minister may reguire a pe$on respon-
sible-for a source, sewage works or watemrorks to
monitor and maintain records of parameters of
operadon of the source, se$,iage works or water-
works and discharge therefrom-.

77(21 The Minisrer may designate or approve the
methods to be used in determining rhe iirameren
referred to in subsecdon (l), inJludinl, without
Iimiring the.generaliry of the foregoingl requiring
rne lnsra[atron of recording devices approved by
the Minister and the raking of such stepj to ensure
accuracy as may be required by the Minister.

17(3) The person responsible for a source, scw_
age works or waterworks who is required by the
Minister pursuant to subsecdon (lj ro monitor
and maintain records of parameters-of operation
of the source, sqryage rrorks or waterworki or dis-
charge therefrom shall, within such period of time
as rhe Minister may specify, comity fully with
such requiremenb and the merhods dlsignated or
approved by the Minister pursuant to subsection
(2).

e) une chose en train d'€tre d€veloppde. cons-
truite, exploit6e ou entretenue dans un p6rim€_
tre de protection,

et, en mEme temps, proceder aux contr6les er me_
sures et aux prdl€vements d'6chantillons donr il
peut avoir besoin.

16(2) L'inspecteur gui pr6sente une piice d'iden_
tite repur€e €tre rev€tue de la signatuie du Minis-
re et sur laquelle se trouvent sa phorographie, son
nom et une dEclaration auesrant qu'il a €t€ d€si-
gn€ A ce dre en vstu de l,article j3 ae h loi doit
€tre admis, sur-le-champ, dans rout lieu ou Lout
bdtiment qui ne sen pas principalement d'habiu-
tion privde, pour agir au Dom du Mininre,
8685

1.?(l) Le- Minisre peut enjoindre le responsable
d'assurer la surveill,ance de la sourcer de louvrage
d'€vacuation des eaux us€es ou de I'ouwage d'al-
duetion d'eau et de leurs d€bits et de driser les
relev€s des paramdtres d'explgitation.

77(2, I-e Minisue peut arr€rer ou approuver les
m€thodes de d6termination des pararmores vises
au paragraphe (l) et, sans limiter la ponee gen6-
rale de ce qui prec€de, prescrire i'insulition
o'appareils enregisrreurs qu'il agr6e er la prise des
mesures qu'il d6termine pour assurer la precision.

17(3)-- Lorsque le Ministre, en venu du paragra-
phe (l), enjoint le responsable d,une source, d-,un
ouwage d'€vacuation des eaux us6es ou d'un
ouwage d'adduction d'eau de se conformer aux
dispositions de ce paragraphe, celui-ci doit satis-
faire i routes ces prescriptions et se conformer
aux m€thodes arr€tees ou approuvees en vertu du
paragraphe (2) dans les d€lais q.ue le Minisrre peut
fixer.

82-126
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17(4) Records maintained pursuant to subsection 
(1) shall be retained for such time as may be pre-
scribed by the Minister and shall be made availa-
ble to the Minister at his request. 

18 Any person responsible for a waterworks 
shall ensure that the waterworks is maintained in 
a clean and sanitary condition, in a good state of 
repair and under the control of a competent per-
son. 

19(1) The Minister may by notice to a person re-
sponsible for a source, sewage works or water-
works prescribe a training program or programs.  
for any person in control of or who is to be in con-
trol of the source, sewage works or waterworks, or 
any part thereof. 

19(2) Notwithstanding sections 12 and 18, no 
person responsible for a source, sewage works or 
waterworks shall permit a person to be in control 
of a source, sewage works or waterworks, or any 
part thereof, who 

(a) fails or refuses to take any training pro-
gram prescribed by the Minister pursuant to 
subsection (1), or 

(b) in taking any training program prescribed 
by the Minister pursuant to subsection (1), fails 
to successfully complete to the satisfaction of 
the Minister such training program and all tests 
and examinations which may be given in con-
junction therewith. 

20 Repealed: 92-77 
86-85; 92-77 

17(4) Les releves dresses conformement au para-
graphe (1) sont conserves durant la periode que 
peut prescrire le Ministre et mis a sa disposition 
sur demande. 

18 Le responsable d'un ouvrage d'adduction 
d'eau doit veiller a la proprete et a la salubrite de 
l'ouvrage ainsi qu'a son maintien en bon etat de 
reparation et sous la direction d'une personne 
competente. 

19(1) Le Ministre peut, par voie d'avis adresse 
au responsable, prescrire un ou plusieurs pro-
grammes de formation a l'intention des personnes 
qui ont ou auront la direction de la source, de 
l'ouvrage d'evacuation des eaux usees ou de l'ou-
vrage d'adduction d'eau ou d'une partie de ceux-
ci. 

19(2) Nonobstant les articles 12 et 18, nul res-
ponsable ne peut confier la direction d'une 
source, d'un ouvrage d'evacuation des eaux usees 
ou d'un ouvrage d'adduction d'eau ou d'une par-
tie de ceux-ci a une personne qui 

a) omet ou refuse de suivre le programme de 
formation que prescrit le Ministre en vertu du 
paragraphe (1), ou 

b) ne termine pas avec succes, d'une facon 
que le Ministre estime satisfaisante, le pro-
gramme de formation prescrit en vertu du pa-
ragraphe (1) et les epreuves et examen con-
nexes, le cas echeant. 

20 Abroge: 92-77 

86-85; 92-77 
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17(41 Les releves dress6s conform€ment au para-
graphe (l) sont conserv€s durant la piriode que
peut prescrire le Minisrre er mis i sa disposirion
sur demande.

It Le resporsable d'un ouwage d'adducrion
d'eau doit veiller i la propretd er i la salubrit6 de
I'ouwage ainsi qu'i son mainden en bon €tar de
r€paradon et sous la direction d'une personne
comp6tente.

f9(l) Le Ministre peut! par voie d'avis adress€
au responsable, prescrire un ou plusieurs pro-
grammes de formation i I'intention des personnes
qui oot ou auroDt la direcdon de la source, de
I'ouwage d'6vacuation des eaux us6es ou de I'ou-
wage d'adduction d'eau ou d'une partie de ceux-
ci.

t9(2) Nonobstant les anicles 12 et 18, nul res-
ponsable ne peut confier la direction d'une
sourcer d'un ouwage d'dvacuation des eaux us€es
ou d'un ouwage d'adduction d'eau ou d'une par-
tie de ceux-ci i une personne qui

a) omet ou refuse de suivre le programme de
formation que prcscrit le Ministre en vertu du
paragpaphe (l), ou

b) ne termine pas avec succ0s, d'une fagon
que le Ministre estime sarisfaisanrg Ie pro-
gramme de formation prescrit en venu du pa-
ragraphe (l) et les 6preuves et er€mens con-
nexes, le cas 6ch€ant.

20 Abrog|:92-77

8G85;92-77

l7(4) Records mainrained pursuanr to subsecdon
(l) shall be retained for such rirne at may be pre-
scribed by the Minisrer and shall be made availa-
ble to the Minisrer at his request.

lt Any person responsible for a warerworks
shdl ensure that rhe warenvorks is maintained in
a clean and sanitary condition, in a good sate of
repair and under the control of a comperent per-
son.

19(l) The Minister may by norice to a person re-
sponsible for a source, se$'age worts or warcr-
works prescribe a training progam or pro$ams
for any persoD in conuol of or who is to be in con-"
trol of the source, se$rage works or walenvorks, or
any pan thereof.

l9(2) Notwithstanding sections 12 and lg, no
person responsible for a sourcc, seuage works or
waterworks shall permit a person to be in control
of a sourcc, se\r,age works or waterworks, or any
pan thereof, who

(a) fails or refuses ro take any trainiug pro-
gram prescribed by the Minister pursuant to
subsection (l), or

(b) in taking any Eaining progam prescribed
by the Minister pursuanr to subsection (l), fails
to successfully complete to the satisfaaion of
the Minister such training program and all tests
and examinations which may be given in con-
junction therewith.

20 Repealed: 92-77

8G85;92-77
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21 Unless the Minister consents otherwise in writ-
ing, no person shall add a chemical substance to a 
public water supply except at a water treatment 
unit. 

22(1) If the person, to whom an order which was 
made by the Minister pursuant to subsection 10(1), 
10(1.1), 10(2), 10(2.1), 10(3), 10(3.1), 10(4), 11(4) 
or 13(1) of this Regulation is directed, fails or 
refuses to comply with the order, the Minister or 
such agent as he may in writing appoint, together 
with such other persons, materials and equipment 
as he deems necessary, may enter upon any land or 
premises, using such force as may be necessary, and 
may do everything he considers necessary to effect 
compliance with the order. 

F 

22(2) If a person ceases to operate a waterworks 
or sewage works contrary to section 14, the Minis-
ter or such agent as he may in writing appoint, 
together with such other persons, materials and 
equipment as he deems necessary, may enter upon 
any land or premises, using such force as may be 
necessary, and may do everything uecessary to re-• 
sume or continue the operation of the sewage 
works or waterworks. 

22(3) The costs incurred by the Minister or his 
agent acting pursuant to subsections (1) or (2) or 
subsections 15(5) or 15(8) or in carrying out an 
investigation pursuant to subsection 10(1), 10(1.1), 
10(2), 10(2.1), 10(3), 10(3.1) or 10(4), including the 
cost of all persons, materials and equipment em-
ployed and of repairing any damage done, shall be 
the responsibility of and paid by 

21 A moins d'autorisation &rite du Ministre, nul 
ne peut ajouter une substance chimique a une 
source d'approvisionnement public en eau, sauf 
une installation de traitement de l' eau. 

22(1) Lorsque la personne visee par un arrete pris 
en vertu du paragraphe 10(1), 10(1.1), 10(2), 
10(2.1), 10(3), 10(3.1), 10(4), 11(4) ou 13(1) refuse 
ou omet d'y obtemperer, le Ministre ou le represen-
tant qu'il peut designer par ecrit peut *litre; en 
utilisant la force dans la mesure et si nicessaire, sur 
tout bien-fonds ou dans tout lieu avec les autres 
personnes, les materiaux et le materiel qu'il estime 
necessaires et y faire les interventions qu'il juge 
necessaires pour qu'il soit satisfait a Parrete. 

22(2) En cas de cessation de l'exploitation d'un 
ouvrage d'adduction d'eau ou d'un ouvrage d'eva-
cuation des eaux usees contrairement a Panicle 14, 
le Ministre ou le representant qu'il design par ecrit 
peut penetrer, en utilisant la force dans la mesure et 
si necessaire, sur tout bien-fonds ou dans tout lieu 
avec les autres personnes, les materiaux et le mate-
riel qu'il estime necesaires et y faire les interven-
tions qu'il juge necessaires pour que reprenne ou 
continue l'exploitation de l'ouvrage en question. 

22(3) Si demande en est faire par le Ministre, les 
frais engages par ce dernier ou par son representant 
pour les interventions faites sous le regime des pa-
ragraphes (I) ou (2) ou 15(5) ou 15(8) ou encore 
pour toute enquete effectuie en vertu du paragra-
phe 10(1), 10(1.1), 10(2), 10(2.1), 10(3), 10(3.1) ou 
10(4), y compris les frais pour les personnes, les 
materiaux et le materiel et pour la reparation des 
dommages causes, sont mis a la charge, selon le cas, 

(a) any person who failed to comply with sec-
tion 14, 

(b) any person who failed to comply with the 
order made pursuant to subsection 10(1), 
10(1.1), 10(2), 10(2.1), 10(3), 10(3.1), 10(4), 
11(4), 13(1), 15(4) or 15(7), 

a) de la personne qui ne se conforme pas a 
]'article 14, 

b) de la personne qui omet d'obtemperer a un 
arrete pris en vertu du paragraphe 10(1), 10(1.1), 
10(2), 10(2.1), 10(3), 10(3.1), 10(4), 11(4), 13(1), 
15(4) ou 15(7), 
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2l Unless the Minisrer consen$ orherwise in wrir-
ing, no person shall add a chemical subsrance ro a
public water supply except at a water treatment
unit.

2A(ll If rhe person, ro whom an order which was
made by the Minisrer pursuanr ro subsecion l0{l ),r0(l.t), t0(2), l0(2.1), t0(3), t0(3.t), lo(4), tr(4)
or- 13(l) of rhis Regularion is direcred,- iaits oi
refuses rc comply with the order, the Minisrer or
such agenr as he may in writing appoint, rogether
with such orher persons, mareriali ino ibuiiminr
as hedeems necessary, may enter upon any land or
premises, using such force as may bL necesiary and
may 99 everything he considers necessary ro effecr
compliance with the order.

n

22(2, If a person ceases to operate a watenvorks
or sewage works conrrary to secdon 14, the Minis-
ter or such agenr as he may in writing appoint,
togerher with such orher persons, mai.riiti and
equipmenr as he deems ngcessary, may enrer upon
any land or premises, using sucir forie as mai Ue
necessary, and may do everything :recessary to re-.
sume or continue the operarion of the ,"*"ge
works or waterworks.

22(3', The costs incurred by rhe Minisrer or his
agent acdng pursuant ro subsecrions (t) or (2) or
subsections l5(5) or l5(g) or in carryinJ our an
invesrigation pursuanr_ro subsecrion r 0(iil r6t I . r l,l0(2), l0(2.1). t0(3), t0(3.t)or t0(4), incfudingrn.
cost of all persons, marerials and equipmenr em-
ployed and.of repairing any damage ioie. iiiarr Ue
tne responsibility of and paid by

(! any person who failed ro comply wirh sec-
tion 14.

(b). any person who failed to comply wirh the
-og-el-made_ 

pursuant ro subseciion tO(t),
l9!l:t)' 10(2), l0(2.t), lo(3), rotl.ri, ioici,
ll(4), l3(l), t5(4)or t5(7).

27 A moins d'autorisation icrite du Minisrre. nulne peut ajouter une subsnnce chimique i une
source d'approvisionnement public en eiu. sauf i
une installation de trairemenr de I'eau.

22( I ) Lorsque la personne visie par un arr€ri pris
:1._":1u-^{g RTagraphe r0(l), l0(t.t), l0l2),
I0(2.1), t.0(3), t0(3.1), l0(4), ttil) ou t3(i) refuse
ou ornet dry obtemp€rer, le Ministre ou le iepr€sen_talt qu'il peur ddsigner par 6crit peur p€n&rer, en
uuusanl la force dans la mesure et si ndcessaire. surtout bien-fonds ou dans rour lieu avec iii 

"urr.,personnesr les maririaux et le matdriel qu'it esrime

T::::1lr.t er y faire tes intervenrionJcu;il jre.
necessaires pour qu'il soit satisfait i l,arrdt€-

22(2) En cas de cessadon de I'exploitadon d,un
ouvrage d'adduction d'eau ou d'un ouvrage d,€va-
9u31lon des eaux us6es conrrairemenr A I'a-nide lA,
le Minisre ou le represantanr qu'il designe par Ccrit
peut pdnCrer, en udlisaat ta foice dansiarn.rur. 

"rsi ndcessaire. sur rout bien-fonds ou-a"*iour U"u
a.v9c lel.3utrg personnes, les madriaux it te naG-
ner gu'tl es$me ndcesaires et y faire les interven_
tions qu'il juge ndcessair.s pol, qu. iipi*n" ou
continue I'exploitation de I' ouvragi .n q-u.riion.

22(3) Si demande en esr faire par le Minisrre. les
frais engagCs par ce dernier ou pi,,on,"pio"nranr
pour les intervenrions faires sous le r€gime des pa-
ragraphes (l) ou (2) ou ti(S) ou t5(El ou encore
pour toure enqufte effeau€e en venu du paragra_
phe-I0(r). l0(t.r), to(2), t0(2.t), l0(3), rd(i.rlou
l0(4),-y compris les frais pour-i", peisonnes, tes
mat€riaux er le mat€riet et pour la i€pararion des
dommages caus€s, sonr mis j h ct arge. s.tonl. .*,

?! de la personne qui ne se conforme pas i
I'anicle 14,

b) _d.e la personne qui omet d'obremp€rer i un
arr€rd pris en venu du paragraphe l0(f), l0(l.l),
t0(2), t0(2.t), t0(3), t0(3.i), iotal, irii), t:tri,
l5(4) ou l5(7),
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(c) any person responsible for a source, sewage 
works or waterworks investigated pursuant to 
subsections 10(1), 10(2) or 10(3), or 

(d) any person who emitted, discharged, de-
posited, left or threw any contaminant into or 
upon the environment, or who had control of 
the source which emitted, discharged, depos-
ited, left or threw any contaminant into or upon 
the environment, which was investigated pursu-
ant to subsection 10(4), 

as the case may be, upon demand being made by the 
Minister. 

22(4) The Minister may issue a certificate or cer-
tificates under his hand setting out the costs recov-
erable pursuant to subsection (3) and such a 
certificate may be filed with the clerk of The Court 
of Queen's Bench of New Brunswick for the judi-
cial district where the source, sewage works or wa-
terworks, or any part thereof, is situate or where 
the activity or thing, or any part thereof, is being 
developed, constructed, operated or maintained in 
a protected area and when so filed and sealed with 
the seal of the Court shall become an order of that 
Court upon which judgment may be entered 
against the person upon whom demand was made 
pursuant to subsection (3) for the amount men-
tioned in the certificate, together with the fees of 
the clerk allowable in the case of default judgment 
and such judgment may be enforced as any other 
judgment of the Court. 

22(5) The Minister shall be liable for any unneces-
sary damage caused by any entry upon land or 
premises and action taken thereon pursuant to this 
section or sections 10, 15 or 16. 
86-85 

23 In this Regulation any time limited for the 
taking of any action or for the completion of any 
matter or thing by a person other than the 
Minister may be extended by the written consent 
of the Minister. 

c) du responsable de la source, de l'ouvrage 
d'ivacuation des eaux usees ou de l'ouvrage 
d'adduction d'eau qui a fait l'objet d'une en-
quete en vertu du paragraphe 10(1), 10(2) ou 
10(3), ou 

d) de la personne qui a emis, diverse, depose, 
abandonni ou jete le polluant sur ou dans l'envi-
ronnement ou de celle qui avait Ia direction de la 
source qui en a ete a l'origine, cet incident ayant 
donne lieu a une enquete en vertu du paragraphe 
10(4). 

22(4) Le Ministre peut dilivrer sous son seing un 
certificat itablissant les cot ts recouvrables en vertu 
du paragraphe (3), lequel certificat peut titre depose 
aupris du greffier de la Cour du Banc de la Reine du 
Nouveau-Brunswick dans la circonscription judi-
ciaire oil se trouve la source, l'ouvrage d'ivama-
don des eaux usies ou l'ouvrage d'adduction d'eau 
ou bien on se trouve l'activite ou la chose, ou une 
pantie de celle-ci qui est en train d'être diveloppie, 
construite, exploitee ou entretenue dans un pirime-
tre de protection et, lorsqu'ainsi depose et revetu 
du sceau de la Cour, constitue une ordonnance de 
cette Cour sur laquelle un jugement peut etre rendu 
contre la personne visie par la demande faite en 
vertu du paragraphe (3) pour le montant indiqui 
dans le cenificat, majori des emoluments du gref-
fier pour les cas de jugement par defaut, !edit juge-
ment pouvant titre execute comme tout autre 
jugement de la Cour. 

22(5) Le Ministre est tenu de tout dommage inu-
tile cause par Pentree sur un bien-fonds ou dans un 
lieu et par les interventions qui y sont faites en vertu 
du present article ou des articles 10, 15 ou 16. 
86-85 

23 Dans le present reglement, tout deal imparti 
pour Ia prise de quelque mesure que ce soit, la 
resolution finale de toute question ou l'achive-
ment de toute chose par une personne autre que le 
Ministre peut titre proroge avec l'autorisation 
ecrite de ce dernier. 
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c) du responsable de la source, de I'ouvrage
d'€vacuadon des eaux us€es ou de I'ouvrage
d'adduction d'eau qui a fair I'objer d'une en-
qu€te en venu du paragraphe l0(l), I0(2) ou
l0(3), ou

d) de la personne qui a imis, d€versi, ddposi,
abandonn€ ou jetd te polluanr sur ou dans I'envi-
ronnement ou de celle qui avait la direoion de la
source qui en a eti a l'origine, cer incidenr ayant
donnd lieu i une enqu€te en venu du paragraphe
l0(4).

?2,Q, , Le Ministre peut ddlivrer sous son seing un
certificat etabfissant les co0ts recouwables en veflu
du paragraphe (3), lequel certificar peut &re ddposd
auprts du greffier de la Courdu Banc de la Reine du
Nouveau-Brunswick dans la circonscription judi-
ciaire ori se trouve la source, I'ouwage d'€vacua-
tion des eaux usies ou I'ouvrage d'adduction d'eau
ou bien of se trouve I'acdvit€ ou la chose, ou une
partie de celle-ci qui esr en tnain d'€rre d€veloppee,
construite, exploiree ou entrerenue dans un perimt-
tre de protection et, lorsqu'ainsi d€pos€ et rev€tu
du sceau de la Cour, constitue une ordonnance de
cette Cour sur laquelle un jugement peur €tre rendu
contre la personne visee par la demande faite en
venu du paragraphe (3) pour le monrant indiqu€
dans le cenificar, major€ des €moluments du gref-
fier pour les cas de jugement par d€faur, ledir juge-
ment pouvant ftre exdcutd comme tout autre
jugemem dela Cour.

22(5) Le Minisrre esr rcnu de rour dommage inu-
tile caus€ par I'entrie sur un bien-fonds ou dans un
lieu et par les interventions qui y sont faites en venu
du prisent anicle ou des anicles 10, l5 ou 16.
86-85

23 Dans le pr€sent rdglemenr, tour d€lai imparti
pour la prise de quelque mesure gue ce soit, la
rdsolution finale de toute question ou I'ach6ve-
m_ent de toute chose par une personne autre que Ie
Minisrre peut etre prorogd avec t'aurorisation
icrite de ce dernier.

(c) any person responsible for a source, sewage
works or waterworks investigated pursuant to
subsections l0(l), l0(2) or t0(3), or

(d) any person who emitred, discharged, de-
posited, left or threw any conuminanr inro or
upon the environrnent, or who had control of
the source which emirred, discharged, depos-
ired, left or threw any contaminant into or upon
the environment, which was investigated pursu-
ant to subsection l0(4),

as the case may be, upon demand being made by the
Minister.

22(4) The Minister may issue a cenificare or cer-
tificates under his hand setting out the cosrs recov-
erable pursuant to subsecrion (3) and such a
cenificate may be filed wirh the clerk of The Court
of Queen's Bench of New Brunswick for the judi-
cial district where the source, sewage works or wa-
terworks, or any pan thereof, is situate or where
the aaivity.or thing, or any part thereof, ts being
developed, constnrcted, operated or mainnined in
a protected area and when so filed and sealed with
the seal of the Court shall become an order of that
Court upon which judgment may be enrered
against the person upon whom demand was made
pursuant to subsecrion (3) for the amounr men-
tioned in the cenificare, togerher wirh the fees of
the clerk allowable in the case of default judgment
and such judgment may be enforced as any other
judgment of the Coun.

22(5) The Minisrer shall be liable for any unneces-
sary damage caused by any entry upon land or
premises and acdon taken thereon pursuant to this
section or secrions 10, l5 or 16.
8G85

23 In this Regulation any dme limited for rhe
taking of any action or for the complerion of any
matter or thing by a person other than the
Minister may be exrended by the written consenr
of the Minister.
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24(1) Any notice or other document which is to 
be given to, filed with or served upon the Minister 
shall be sufficiently given, filed or served if it is 
delivered personally or mailed prepaid registered 
post to The Director, Pollution Control Branch, 
New Brunswick Department of the Environment, 
P. 0. Box 6000, Fredericton, New Brunswick, 
E3B 5 HI . 

24(2) Any notice or other document which is to 
be given to or served upon the owner of a source, 
sewage works or waterworks shall be sufficiently 
given or served if it is deposited upon or near the 
source, sewage works or waterworks. 

25(1) The issuance of every approval under this 
Regulation is conditional upon 

(a) the full disclosure of all material facts in 
the application for the approval, and 

(b) the truth and accuracy of the facts, repre-
sentations and other information contained in 
the application for the approval. 

25(2) No person shall give false or misleading in-
formation in any report or statement made to the 
Minister pursuant to this Regulation. 

26 Repealed: 95-60 

95-60 

27(1) An application for an approval and an ap-
proval shall be in the form prescribed by the Min-
ister and one such form shall be completed for 
every application for an approval filed with the 
Minister and for each approval granted. 

27(2) The Minister shall maintain one or more 
registers consisting of the forms referred to in 
subsection (1). 

27(3) All forms in the registers maintained pur-
suant to subsection (2) shall be indexed under the 
name of the applicant for the approval. 

24(1) Pour notifier ou signifier un avis ou autre 
document au Ministre ou pour le deposer supra 
de lui, it suffit de le lui remettre personnellement 
ou de l'expedier par courrier affranchi et recom-
mande au directeur de la Direction de controle de 
la pollution, ministere de l'Environnement, case 
postale 6 000, Fredericton, Nouveau-Brunswick, 
E3B 5H1. 

24(2) Pour notifier ou signifier un avis ou autre 
document au proprietaire d'une source, d'un 
ouvrage d'evacuation des eaux usees ou d'un 
ouvrage d'adduction d'eau, it suffit de le deposer 
sur I'installation en question ou a proximite. 

25(1) La delivrance d'un agrement en vertu du 
present reglement est soumise aux conditions sui-
vantes: 

a) la divulgation entiere de tous les faits per-
tinents dans la demande d'agrement, et 

b) la veracite et ]'exactitude des faits, indica-
tions et autres renseignements figurant dans la 
demande d'agrement. 

25(2) Les rapports ou declarations presentes au 
Ministre conformement au present reglement ne 
doivent comporter aucun renseignement faux ou 
trompeur. 

26 Abroge: 95-60 

95-60 

27(1) Le Ministre arrete le modele du formulaire 
de demande d'agrement et de l'agrement propre-
ment dit et chaque demande d'agrement et chaque 
agrement est etabli au moyen de ces formulaires. 

27(2) Le Ministre consigne dans un ou plusieurs 
registres les formulaires vises au paragraphe (1). 

27(3) Les formulaires sont repertories sous le 
nom du requerant dans les registres prescrits par 
le paragraphe (1). 

19 	 1995-06 ° 
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?AAl Any norice or other documenr which is ro
b-e glven ro, filed with or served upon the Minisrer
shall be sufficiently given, fibd 6r served if it is
delivered personally or mailed prepaid regisrered
post to The Direcror, pollurion Conrol Eranch,
New Brunswick Depanment of the Environmenr,
!,_O, Box 6000, Fredericron, New Brunswick,
E3B 5HI.

24(2' Any norice or other documenr which is ro
be given to or served upon the owner of a source,
sewage works or warerworks shall be sufficienrly
given or served if ir is deposired upon or near the
source, sewage works or warcrworks.

25(l) The issuance of every approval orJa., *ri,
Regulation is conditional upon- 

-

(a) the full disclosure of all marerial facrs in
the applicarion for the approvat, and

(b) the trurh and accuracy of the facts, repre_
senalions and other informadon contained in
rhe application for the approval.

?StZl No person shall give false or misleading in-
formation in any repon or sutement made to the
Mtn$rer pursuant ro this Regulation.

26 Repealed:95-60

95-@

27(1, . An-applicarion- for an approval and an ap-
proval shall be in the form preiciibed by the Min-
ister and one such form shail be completed for
every application for an approval filed wirh the
Minisrer and for each apprwal granred.

27(2') The Minister shall mainain one or more
registers consisting of the forms referred to in
subseaion (l).

27(3) All forms in the registers maintained pur_
suant to-subsection (2) shatt be indexed undei the
name of the applicant for the approval.

U(l) Pour nodfier ou signifier un avis ou aurre
document au Ministre ou lour le d6poser aupris
de lui, il suffir de le lui remerrre perionneilement
ou de I'exp6dier par courrier affranchi er recom-
mand€ au directeur de la Direcrion de contrOle de
la pollution, minisrdre de I'Environnemenr, case
qglalg 6 000, Fredericron, Nouveau-Brunswick,
E3B 5HI.

U(2) Pour notifier ou signifier un avis ou aurre
documenr au propri&airi d'une ,oui.i, d'un
ouwage d'dvacuation des eaux us6es ou d'un
ouvrage d'adduction d,eau, il suffit de le d€poser
sur I'installarion en question ou i proximitd.

25(l) La d€livrance d,un agr€menr en venu du
prisent riglement est soumisi aux condirions sui-
vantes:

a/ la divulgadon entidre de tous les fairs per-
tinents dans la demande d'agr6ment, et

b) la v6racit6 et l,oqcrirude des faits, indica-
tions et autres renseignements figurani dans la
demande d'agr6ment.

?SJZ) Les rappons ou d6clararions pr€senr€s au
Ministre conform€ment au prEsent r-e4emenr ne
doivent componer aucun renseigneme-nt faux ou
rompeur.

26 Abrog€: 95-60

95-@

27(l) Le Ministre arr€te le modCle du formulaire
de demande-d'agr6ment et de I'agr€ment propre-
ment dit er chaque demande d'agrEment erihaque
agr€ment est itabli au moyen di ces formulairis.

27(2) Le Mininre consigne dans un ou plusieurs
regisres les formulaires vis6s au paragraphe (l).

27(3) Les formulaires sonr r€penori€s sous le
nom du requ€rant dans les regisres prescrirs par
le paragraphe (l).

82-t26
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27(4) The register or registers shall be available 
for inspection at the offices of the Department of 
the Environment, Fredericton, during normal of-
fice hours upon payment of a fee of one dollar. 

86-85 

28 No person obtaining an approval under this 
Regulation shall be thereby exempted from ob-
taining any approval required by other authori-
ties. 

29 Regulation 76-154 under the Clean Environ-
ment Act is repealed. 

N.B. This Regulation is consolidated to June 30, 
1995. 

27(4) Le ou les registres peuvent Etre examines 
aux bureaux du ministere de l'Environnement 
Fredericton, Nouveau-Brunswick, durant les 
heures normales de bureau, moyennant paiement 
d'un droit d'un dollar. 

86-85 

28 Nul n'est exempte de l'obtention de toute ap-
probation prescrite par d'autres autorites du seul 
fait de l'obtention d'un agrement sous le regime 
du present reglement. 

29 Est abroge le reglement 76-154 itabli en vertu 
de la Loi sur l'assainfrsement de renvironnement. 

N.B. Le present reglement est refondu au 30 juin 
1995. 

QUEEN'S PRINTER FOR NEW BRUNSWICK 6  IMPRIMEUR DE LA REINE POUR LE NOUVEAU-BRUNSWICK 
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Z7(4) The regisrer or regisrers shall be availabte
for inspection ar the offices of rhe Depanment of
the Environment, Fredericton, during normal of-
fice hours upon payment of a fee of one dollar.
8685

2t No person obtaining an approval under this
Regularion shall be thereby exempred from ob-
taining any approval required by other authori-
ties.

29 Regulatlon 7&154 under the Clean Environ-
ment Act is repealed.

N.B. This Regulation is consolidared to June 30,
r995.

27(4, Le ou les regisres peuvenr ftre examinis
aux bureaux du minisr€re de I'Environnement i
Fredericton, Nouveau-Brunswick, duranr les
heures normales de bureau, moyennant paiemenr
d'un droit d'un dollar.

E685

2t Nul n'esr exempt€ de t'obtendon de route ap-
probadon prescrite par d'autres aurorit€s du seul
fait de l'obtendon d'un agrimem sous le rdgime
du pr6sent riglemenr.

29 Est abrogl le riglement.T6-Ii4 htabli en vertu
de Ia Loi sur I'assainissement de l'environnement.

N.!. Le prdsent riglemenr esr refondu au 30 juin
1995.

QUEEN:S PRINTEN FOR NEW BruNSWICK ' IITTPilITEUN DE LA REINE FOUR LE NOUVEAI,,.BRUT.IWTCX
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CHAPTER E - 13.1 

AN ACT RESPECTING THE PROTECTION 
OF, THE ENVIRONMENT 

Section: 

(Assented to December 21, 7995) 

Analysis 

Section: 

1. Short tide 11. Approval of commercial 
2. Definitions use 
3. Property in safer 12. Stopping orders 
4, Water conservation 13. Appeal 

studies 14. Regulations 
S. Minister's power in 15. Powers of inspectors 

water 16. Access to records 
6. Approval of waterworks 17. Entry on land 
7. Maintenance of waterworks 18. Prohibition 
8. Approval of selvage worla 19. Offences 
9. Pollution prohibited 20. Consent to prosecution 

10. Public water supplies 21. Action to te=liver costs 

Be It enacted by the Lieutenant-Governor and House of Assembly 
in Legislative Session convened, as follows: 

Short title 	 1. This Act may be cited as the Environment Act. 

Definitions 
	2. In this Act 

(a) 'beneficial  use' means a use of water, including the method 
of diversion, storage, transportation and application, that 
is reasonable and consistent with the public interest in the 
proper utilization of water resources, including but not 
limited to domestic, agricultural, industrial, power, 
municipal, navigational, fish and wild life and recreational 
uses; 
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Be it enaaed Ev fie Lieuanan-Governor and House of Assembty
in Legislative Sesson @nvenad, as foltor{a..

Short rfute

Dcfiolttoas

t . This Act Eay be cired as the Enironment Acr.

2. Ia rbis Acr

(a) "bcocficial 1ss' 6ganq a usc of u6ter, ircl1diry rhe Ererhod
of diversioa stor.agg Eslsponadoa aad appicad;,h^,
is reasooable and consinent rytt the pubE; iarerest h rhe
P:opcr utilizatios o-f uatsr resource's, includiag t111 ;iliuited ro donesdc, agriculural, industrij, po-.i,
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(b) "body of ware means a surface or subterranean source of 
fresh or salt water within the jurisdiction of the province, 
whether that source usually contains water or not, and 
includes water above the bed of the sea that is within the 
jurisdiction of the province, a river, stream, brook, creek, 
watercourse, lake, pond, spring, lagoon, ravine, gully, rzAnfil  
and other flowing or standing water and the land usually 
or at a time•occupied by that body of water; 

(C) land" means all land within the province and includes land 
c.overcd by water; 

(d) licence" means a licence issued under this Act: 

(e) 'minister° means the minister responsible for the ad-
ministration of this Act; 

(f) *municipal authority" includes 

(i) the City of St. John's, 

(ii) the City of Corner Brook, 

(iii) the City of Mount Pearl, and 

(iv) a local service district committee or the council of a 
community, to or region constituted or continued 
under the Municipalities Am 

(g) "person' includes a body of persons whether incorporated 
. 	or not; 

(h) 'pollution" means an alteration of the physical, chemical, 
biological or aesthetic properties of air, soil or waters of 
the province, including a change of temperature, taste or 
odour, or the addition of a liquid, solid, radio-active, 
gascous or other substance to the air, soil or waters, or the 
removal of those substances from the air, soil or waters, 
which will render or is likely to render the air, soil or waters 
of the province harmful to the public health, safety or 
welfare, or harmful or less useful for domestic, agricul-
tural, industrial, power, municipal, navigational, recrea- 

t995 EnvimwaentAd ClzqrcrE- 13-l

(b) tody of qrarer- Eeeis a sudace or s:brerraacaa source of
fresh or saft qarcr qi&in rbe jurisdiaioa of the prodnce,
qrhether that sourcc usudlc coarains sarcr gr uor, and
includes urater above rhe bed of &e sca rhat is wirhin the
jurisdiaion of rbe province, a river, !r!€an, broo\ creek,
$alerc:urs9t la^ke, pond spnng lagoou, rariae, gully, ce-el
aad orher flo*tng or standing uzrer and rhe land usually
or ar a dme.occupi:d b.r rhat bod;- of water;

(c) 'lanf Eeats all land wirhir rhe province aad includ.es land
rcorErcd by uater;

(d) licence' rnelr< a licence issued under rhis Act:

(e)'ninister' mea.us rhe -iaister responsible for rhe ad.
minis1131i9E of this Acr:

(f)'anaicipal aurtoriry includes

(i) rhe CE of Sr Johr's,

(ii) the Ctry of Coraer Brook

(iii) rhe Ciry of *oT, pearl, aad

(iv) a locd servicc disuicr coronirlee or tbe council of a
to*:n or regoa coostitiued or coutinued. uu&r rheMnicpdtiaAa;

G) 'prtson- indudes a body of persoas wherber incorporated
. of 8(lt:

(h)'polluriou- Ecans an aheradot of rle phfsical, chenical
biological or ae*beric properdes of air, soil or ozr.o oi
lhe prorince, iacludilg a chalge of tenpcrau:re, laste or
odour, or the addirioo of a liquid, solid" radio-acrirt,
gaseoF or-other sub,sraace ro rhc air, soil or waters, or the
renoval of those substascgr frorn the air, soil or uraterq
whicb will rcrdcr or is likely to reader rhe air, soil o, oareri
of rhe province harEIuI ro rhe public heslq safety or
welfarc, or harrufol or less rscful for douresdc, agricul-
ttual indrurial, pocrer, nuaicipa\ aavigrioaa[ ,io"a.

.-I
I

:.1
.'l''t

.,: 

l
I
I
I
I

i

I



.,.

'.",:.

'i*r'{.
.j, ,'r,J a

ta1



1995 	 Environment Act 	 Chapter E - 13.1 
7 

source of 
province, 
not, and 

within the 
ok, creek, 

rang (  

ad usually 

Ludes land 

u. the ad- 

tional or other lawful uses, or for animals, birds, or aquatic 
life;  

3 

	

(i) "sewage' includes residential, municipalf  commercial or 	 i 

	

industrial waterborne or solid wastes, which would, if left 	 .:i. 

	

untreated, cause pollution. but does not include drainage 	 `i 
and storm water collected from natural run•off:  

a) -sewage works" means works for or incidental to the collec-
tion, transmission, treatment and disposal of sewage, or a 
part of those sewage works; 

(k)°"water resources" means all bodies of water in the province: 

(I) "waterworks" means a public, commercial or industrial 
. works for the collection, production, treatment. storage, 
supply and distribution of water, or a part of those water-
works; and 

ouneil of a 
continued 

corporated 

, chemical, 
r waters of 
re, taste or 
tclio-active, 
tters, or the 

Or waters, 
Al or waters 
t, safety or 
tic. agricul- 

recrea- 

Properr• in 
water 

(m) "works" includes all property, buildings, erections, plant, 
machinery, installations, materials, dams, canals, devices, 
fittings, apparatus, appliances and equipment. 

3. (1) The property in and the right to the use and flow of all 
water at a time in a body of water in the province are: for all purposes 
vested in the Crown, and no right to divert or use water or a body of 
water may be acquired by prescription. 

 

 

(2) Notwithstanding subsection (1), the property in and the 
right to the use and flow of all water vested in the Crown by virtue of 
subsection (1) shall be subject to rights of property, use and flow 
conferred on a municipal authority or person by or under an Act of 
the province or a valid grant, lease, licence or other instrument. 

(3) Nothing in this section or an Act of the province or a valid 
grant, lease, licence or other instrument shall confer or be construed 
to confer the right or privilege of water pollution to the degree 
beyond that which is prescribed by the regulations as constituting a 
polluted or unwholesome condition, or tending to that condition or 
a right or privilege which would have the effect of excluding or 
limiting the right of control conferred by this Act or the regulations 
on the minister in respect of the pollution of water, and those rights 
or privileges held immediately before December 18, 1989 whether 

1l
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rional or orher laE{ul qses, or for animals, birds. or aquatic
Iife:

(i)'seuzgc' i.cludes residenrial, municipa! conrmercial or
irdtstrial claterborDe or solid rl€stes, $hich $ould. if left
uutreated. carse pollutioa but does aot iaclude drainag
aud storo uater collccted from narural run.off:

O "ser.'age n'orks'tleaus work for or incidennl to ihe collec.
tion, uansrnissioE. ueatneal and disposal of se$age, or a
part of those s€tage uorls;

(k)"'warer resourccs'Eeeos all bodies of ,rzter in the prorince:

() "wuenorks' neaas a public comacrcial or industrial
. ctorls for tbc colhctios" producrioa, rrsauted(. sroragg

supply and disrribution of urater, or a pafl of thosc uater-
workg and

(m) 'rorls' includes ell propenv, buildi"gs, erectious. plaut,
Eachinery, isst"lladons, ualerials, dans, catals, devices,

Erdngs, app8r3ns, ap'plialces aud equipnenr.

3. (1) The ptopertv iu aacl the right to thc usc'arrd florl' of all
uater at a dr-e in a body of rrater iu the proviace are.for all purposes
vested in the CroutD, and no rigbt to diven or use $rater or a body of
warer rnrybe acquired fu presaiptioa

(2) Nwdthstasdirg subsestioa (1). the p'ropefiy ia aad the
right io rhe use asd f,o$t of all sater vested ia rhe Crowu by rirtue of
subrsecdoa (1) shall be mbject to righrs of property, use aad flow
conferrgd on a rouaicipd auhoriry or person by or uader an .{ct of
tbe proviace ff l talid gpenr, lease, liccace or other instrurscst.

(3) Nothing iq this seedoa ot aa Act of the proriacc or a vdid
grarL lease,liceuce oc other irsruoF-ar sball confer or be construed
to confer the rigbt or pririlcge of trrarer polhrtioa to the degree
beyoud that which is prescibcd by rhe regulatioDs as consdrudlg a
pollutcd or unwbolesomc cccditios, or tending to rbat conditiou or
a rigbt or privilege ufrich would have the effect of ercludbg or
liniting the rigfu of couuol coufened by this Act or the regulations
on the ni:riqg1 in respea of lbe poltution of rrater, aad rhose rigbts
or pririleges held bomediareS before Deceuber 18, 1989 rvhaber
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those rights or privileges are held by an Act or by a valid grant, lease 
or licence or by the operation of law or otherwise are forever extin-
guished and barred. 

4. (1) The minister may order studies to be made of bodies of 
water within the province for the purpose of assembling the fullest 
possible information on the quantity, quality, character, location and 
use or possible use of those bodies of water, and respecting matters 
which the minister considers advisable in the interests of the present 
or future conservation, development, control, improvement or 
proper utilization of those bodies of water or in the interests of the 
compilation of information of value to the province in or for that 
conservation, development, control, improvement or proper utiliza-
tion. 

(2) The minister shall make a written report to the Lieutenant-
Governor in Council on .the results of studies carried out under 
subsection (1), and copies of the report shall be laid before the House 
of Assembly at the next session after the report is made to the 
Lieutenant-Governor in Council. 

(3) The minister shall, in the report referred to in subsection 
(2), make recommendations for carrying out the purpose and intent 
of this Act, including recommendations respecting reforestation or 
other ancillary water conservation, dcyclopment or improvement 
measures. 

5. Subject to the Municipal Affairs Aa, the minister shall have 
control of 

(a) the use of all surface, zround and shore waters; 

(b) the allocation of the use of waters; 

(c) pollution of air, soil and water originating within the juris-
diction of the province; and 

(d) alteration of the natural features of a body of water and the 
• natural movement of water in a body of water. 

6. (1) Where a municipal authority or person contemplates the 
establishment of waterworks, or the extension of or change in existing 
waterworks, the plans, specifications and an engineer's report of the 

Water 
conservation 
studies 

Minister's 
power re water 

Approval of 
waterworks 
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those righa or privileges are held by aa Act or by a r.aiid granq lease
o! lrceace or by ihe operation of law or othergrise are forever enia-
guished and barred

4- (1) The ni"isrer uay order srudies to be oade of bodies of
ua(el :$i! the province for rhe purpose of assenbling rhe fullest
possible inforaation on the quanritv, qualry; character,llcation and
u1q 9r possible use of rhose brxlies of wuer. and respecring maners
which tbe miniser corsiders adrisable io rhe iateress of rb! present
or future coaservadon, dertlopmerq coatrol, improvcrntut or
proper udlizadon of those bodies of quer or ia rhe inreresrs of rhe
coopilariou of isforaarion of rzlue ro rhc proviace ia or for &at
couserrarion, developmeag conrrol iaproueieur or propc,r utiliza.
tron.

_ (2) The -'i"isrer s[all nakc a *riucl repott to the UeuremDt.
Govcruor iu co.ncil on'the resuls of snrdies caffied out uader
subsection (1), aad copies of tbe repon qhall tre laicl beforc rhe House
of Assenbly ar rhe nart sesion after the report is nade ro rhe
tigqgrnenl-gwsnor ia Courrsit-

(3) Tbe ninisrcr sha[ in rhc riport referled to h nrbsection
(2). make reconneudatioas for carrying out the purpole aad isreat
of. this Acr,. includrirg recsuseaduiooL.rp"*,g i"foo*aioo o,
orbgl a.Berllarl water conscnatiou, dcrcIopucat or imprO'cncut
oea,sutes.

5. Subjea w the Mnicipal Afairs4c, rhe urinisrer shall hare
coDtrol of

(a) rhe rse ofall surface, grouud and shorerarerq

(b) rhe allosarioa of tlc rse of wdsrs;

(c) pollutiou of air, soil aad qarcr origilati'g eirhi' rhe juris-
dicricur ofthe province; and

(d) akcruioa of rhe larural feamres of a body of warer aad rhe' Darual Eoeeaeor of qater ia a body of ,rratsr.

6. (1) Where a nuaicipal arrrhorir). or per.tso! couteaplates rbe
establisb!rcil of cJater*orks, or rhe exension of or chanse L E*nanrraterrorb, the plans, spccificacio,s a.d an eagiaeer's Lp* oi rfi .
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water supply and the works to be undertaken, together with other 
information that the minister may require, shall be submitted to the 
minister, and no work shall be undertaken or proceeded with until 
the source of water supply and the proposed works have been ap-
proved, in writing by the minister. 

(2) Where a municipal authority or person undertakes or 
proceeds with the establishment of waterworks or the extension of or 
change in an existing waterworks, without first obtaining the ap-
proval referred to in subsection (1), the minister may order an 
investigation of the works and the source of water supply and may 
order those changes to be made in the works or in the source of water 
supply, that the minister considers necessary, and the investigation 
and changes shall be made at the expense of the municipal authority 
or person. 

Our under 
e the House 
lade to the 

(3) Where, in the opinion of the minister, it is in the public 
interest to do so, the minister may refuse to grant his or her approval 
or may grant his or her approval on those terms and conditions that 
the minister considers necessary. 

(4) Where, in the opinion of the minister, the quality or 
property of water in an Misting waterworks is in a polluted or 
unwholesome condition or an existing waterworks requires altera-
tion, the minister may order the alteration or additions, that may be 
considered necessary, to be made by and at the expense of the 
municipal authority or person operating the waterworks and in a 
manner and within a time that the minister directs. 

7. Waterworks referred to in section 6 shall at all times be 
xnaintained, kept in repair and operated in a manner and with those 
facilities that the minister directs. 

8. (1) A person or municipal authority shall, before 

(a) the construction of sewage works or the extension of or 
change in sewage works; or 

(b) the construction of an industrial or processing works which 
will, when established and in operation, emit smoke, 
vapour or gas into the open air, or the extension or change 
in an oisting industrial or processing works which will, 
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warer supply aad tf,e 'rork ro be rudenakea, rogether wfth other
ioforoation rhat the rdaisrer oay require, <harr gfsubmincd to rhe
minister, and no rvork rhall be rmdenakea or procceded udrh ulril
the source of uraret supply-aad rhc proposed work hate beeu ap-
proved" in wiriag by rhe -i"is13r.

f) Wterc a mrrnicipal aurhoriry or person undernkes or
p-roceeds with tfie esablishsrea( of ,ratenvorks or the e$ension of ,rr
,.haqge in an cxisring uateruorks, rrithour fugg 6bta:ni,g rhc ao-
prorzl referred to irr srrbsectioo (r), the aiaister roa-" 

-orde, 
an

investigadon of rle work and the source of ruarer suppiy ard -.1.
order tlose cbanges ro be oade in rhe worts or h rhe sd,iri. of $31sr
supply. that the rni.is1g1 considers tecessary., and the hrcsrigarion*4 charges shalt be raa& ar rhe erpense ofihe rrunicipal aurioriry
or Persou.

(3) \ilberg is rhe- opioioa of rhe ninisrer, ir is in the public
iarerest to do so, gs nini$sr raayrefirse to grarrt his or her apprord
or Eay grad his or her appnoual os those tJrms aad coadirioos rhar
t!,g'ninislgs considcrs lecessaty.

(4) Ftere. io the opinioa of rhe iinis3ss, rhe qualiry or
propcrtt of *2igi ia a.o e.tisring qatenvorks is in a pollut i o,
trnqftoleso'Ee coadiriou 9r aa exisriug rrarerrsorks ,equires alrera.
rioq rhe r'|ini$e! uay order rhe alrendon or additions, rbar may be."q*t+ D:,ceTaq; to be nade by aad ar rhe erpense.of'rhe
nuaicipal auhoriry or persoD operuing the warersoik and in a
nmner aad sirhia a dDe &at &e aiuister direcrs.

7. Wareruorks rderred ro in scsrioq 6 shall st all tines ben-int-ire{ kept in repair aod operated b a salacr aad u,ft1f, jho",
facilities rhar the rrinisrer diieqs.

8. (1) A perso! or oudcipal auhoriry sball, before

(a) rhe eorstructio! of serrn6gs worts or rhe enersioa of or
change ia serrage rrorkq or

(b) tle consrnrction of u iudusnial or processiag works u&ich
rvill, whea e$ablished aad ia operdioo,lqit snokc,
Spoul o-r gas i!- to the opeu air, or the exreasioq sJ ehangs
in ar erisriug irduuial or proccssiag rrorks wbich rrI\
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when the extension or change is completed and in opera- 
tion, emit smoke, vapour or gas into the open air, 

tl 
submit to the minister the plans, specifications and an engineer's 

	

report of the works to be undertaken and the location of the discharge 	 Pollutioh 

	

of the effluent or emission, together with other information that the 	
prohibited 

 
minister may require, and the works shall not be undertaken or 
proceeded with until the proposed works have been approved in 
writing by the minister. 

Public water  

(2) Where a person or municipal authority undertakes or 	
supplies . 

proceeds with the construction, extension or change of the works 
referred to in subsection (1), without first obtaining the approval 
referred to in that subsection, the minister may order an investigation 
of the works and the location of the discharge of effluent or emission 
and may order changes to be made in the works or in the location of 
the discharge of effluent or emission that the minister considers 
necessary, the investigation and changes to be made at the expense 
of the person or•municipal authority. 

(3) The minister may, after considering the plans, specifica-
tions, report and oilier information that may be required by .the 
minister under subsection (1), and after considering also the regula-
tions relating to qualities, properties and treatment of sewage or 
standards of emission for gaseous or particulate substances, grant 
approval to the construction of the proposed works, which approval 
may be given subject to those terms and conditions that may be 
warranted by the preceding considerations. 

(4) Where, upon receiving information that 

(a) sewage tequires.sewage works; 

(b) existing sewage works require alteration; or 

(c) smoke, vapour or gas that is emitted from industrial or 
processing works is likely to pollute the air. 

the minister may order alterations or additions, that may be neces-
sary, to be made by and at, the expense of the municipal authority or 
person operating the facility and in a manner and within a time that 
the minister directs. 

Appioual of 
commercial use 
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whea rhe emensiou or ctange is corapleted and iro opera-
tiou" emit smoke, raponr or gas iato tlc open air,

submit to $e';rrinislgl the plaaq specificatious and ar eogiaber's
rcpon of the works to be unden'ken aadthe location of the discbarge
of rhe e$lueat or enissioq togerher with otber iaformatioa that thc
srinister may require, and the n'orks shall not bE rmdenaken or
proceeded with until rhe proposed rcorks hare been approred ia
udtiag by tbc mini<tgr.

(2) $rhere a person or mrraicipal aurhority uaderrakes or
proceeds with tbe cosstructiqa, emegsio or clange of the worls
referred ro ia subsection (1), uiAout lirst obaiuilg the apprord
referred to in ihat subsecrioa, rbe miaister may or&r an in rcstigation
of the sorla aad rhe locadoa of rhe discharge of efilucur or eoi.sioa
aad may order clanges to be uade in thc c'ods or h rhe.location of
rhe dischargc of e!f,ueat si sr#q,riop that tbc oinistir coasiders.
lesessarl', rhe iarstiguion usd ehangEs ro be ruade at the erpcEse
of the person or.nunicipal auf,oriry'.

(3) The niriqre! uay,'after cousidcdsg the plaas" specifica-
tioag raport and orher iafonnation tbat oay be required by.the
rnirie,tg3 uader subsecriou (1), and aftEr coasi&riag als6 rbc rcgula-
tions reluing to qualideg prop,rries aod ucatmeat of se.rzgp or
standar& of cn'ission for gaseors or paniodate subsnncest grast
approval ro rhe coastructioo of rhe proposcd norlis, r*'hich approral
Eay be giraa subjea ro those teras aad condirioas rhat nay be
waraarcd by the preceding cor$idcradoas.

(4) tllhere, upo! recsiviry inforoarisa thar

(a) senags Tcquir$,seriage works;

(b) exisdag seszge eorLs require dreruioa; or

(c) snoke, vapout or gas tbat is cnined &on i.adtsuial or
proccssiag crork is likely to polltrte tbe air.

thc sirister cay ordcr akerations or addhi,onso thar aay be aeccs-
saty, to be Eade by aad at the ryense of the nunicipal aurboriry or
Pe$oa operating the fadliry ard iD a EaEuer aadrithia a tiae rbar
the adoisrer directs.
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(5) The works referred to in subsection (1) shall at all times 
be maintained, kept in repair and operated in a manner and .virh 
those facilities that may be directed by the minister. 

Polludon 
	

9. Subject to the regulations, a municipal authority or person 
prohibited 	shall not discharge or deposit material of any kind into a body of water 

or on a shore or bank of a body of water or in a place that may cause 
pollution or impair the quality of water for a beneficial use. 

supplies . 	ing a source of public water supply, and the municipal authority or 
Public water 	10. (1) The minister may define and prescribe an area surround- 

person operating a waterworks and using water from that source shall 

(a) give notice of the area so defined and prescribed by publi-
cation or otherwise; and 

(b) protect that source of public water supply. 

(2) In a defined and prescribed area, a person shill not 

(a) place, deposit, discharge or allow to remain in the 
prescribed area material of a kind that might impair the 
quality of the water; or 

(b) fish, bathe, swim or wash in or otherwise impair the quality 
of the water. 

(3) Notwithstanding subsection (2), where the minister is 
satisfied upon the advice of his or her officials that the nature and 
size of a public water supply area is sufficiently large to preclude 
pollution by a person, the minister may define and prescribe a section 
of the public water supply area to be used by persons for fishing, 
boating, swimming, washing or other activity prescribed by the 
regulations. 

Approval of 
commercial use hydro-electric power project, a control dam, a river diversion, a 

11. (1) Where a municipal authority or person contemplates a 

drainage diversion or an alteration of a body of water or of water flow 
in it, the plans and other information that the minister may require 
shall be submitted to the minister, and no proposed work shall be 
undertaken or proceeded with until approved in writing by the 
minister. 
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- JD fE work referred to in subsecrioa (1) shall aj sll rimgg
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person operadng awatertorks ead nsirg u4trqs3 from that source iha[

(a) gvg norice of the area so deEned aad prescribed fu.publi.
cation or othern'ise; and

(b) prorca rhat source of public uater suppfv.
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Stopping orders 

(2) Subsection 8(3) shall apply to an approval by the minister 
under this section in so far as it affects a body of water to which 
subsection 3(2) applies. 

12. (1) The minister may, on receiving a report from his or her 
officials or from the commission or a local advisory commission that 
a condition exists which is causing or is likely to cause pollution of 
the air, soil or a body of water, make an order to protect the environ-
ment from that condition and to prevent, restrict or prohibit an 
activity which in the minister's opinion is giving rise to or is likely to 
give rise to that condition and may make an order stopping works or 
operations, in this and the next succeeding section referred to as a 
"stopping order", either' permanently or for a period that is specified 
in the order. 

(2) The'minister shall serve on the owner or person in charge 
of the works or the operations affected by the stopping order a copy 
of the order and a statement showing the reasons for the making of 
the order, and upon receipt of that copy and statement, the owner or 
person in charge of the works or operations shall ensure that the 
works or operations are stopped. • 

Appeal 	 13. (1) The owner or other person aggrieved by a stopping order 
may 

(a) in the case of a stopping order directing a permanent 
stoppage, within 60 days from the date of the order: or 

(b) in the case of a stopping order directing stoppage for a 
period that is not permanent, at a time during that period, 

appeal against the order to a judge of the Trial Division by filing a 
notice of the appeal in the office of the Registrar of the Supreme 
Court and by serving a copy of the notice of appeal on the minister 
or deputy minister. 

(2) Notwithstanding a rule or practice to the contrary, the 
notice of appeal shall 

(a) set out in detail the allegations of the appellant and the 
grounds upon which the order is appealed against; and 

(b) be signed by the appellant or the appellant's Solicitor. 

Regula:ions 
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(2) Subsecdoa 8(3) shsll apply to aa approval by the "'i"icter
under this section ia so far as it affeqs a bodv of sater to ,r,hich
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12. (l) The aiaisrer Eay, on receiving a repon froa his or her
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a coadirion exbu crbich is causing or is likely to cause polludon of
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mem frora tha coudition aad ao prel'eil. resrid or prohibit aa
acrivir,v rrli6b in the rniniste/s opinion is gting rise to or is likely to
grte rise to that coudition aad uay make an ordcr srop'piog s'orks or
operadons, is tiis ad rhe le:a succeeding section referrcd to as a
'stoppulg ordei, eitber'pernaacarly or for a period rha is specified
in the ordsr.

(2) The rnini<rs3 $all serw ou &c ourBer oi persol in chaqge
of the qorks or rhe operarions affecred byrhe *oppiug order a copy
of the order ""d a $ateaglt sbouing tbe reasons for &e 't'aking of
tie order, and upoa receipt of tbar copy and stareoeD!, rbc owacr or
perso! il charge of rhe work or opcradoos sball ensue rhat rhe
work or operadoas are stopped-'

1 3. (1) The ouarer or other person aggrieved by a sroppiug order
may

(a) in the case of a sroppiag order direaiag a perEanena
stoppager q,ithb @ &W frorq rhe date oi.rhe order: or

(b) in the case of a sroppiry orda direaiag stoprpagc for a
pedod rhar is aor psrlaeil, at a due druingrhat pedo4

appeal against the order to a judgc of rhe Trial Dhisioa 6y 6ling I
aotice of the appeal ia rle office of rbc Regi*rar of the Sriprcme
Court aad by seniug a copy of thc norice of appeal ou rhc uinisrer
or deputy Ei!futer.
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(a) scr our in detail rhe allegarioas oi rf. appellaar and rhe
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(3) The appellant shall, within 14 days after service of the 
notice of appeal under this ser.tion, apply to the judge for the appoint. 
mew of a day for the hearing of the appeal and shall, not less than 14 
days before the hearing, serve upon the deputy minister a written 
notice uf the day appointed for the hearing. 

(4) like minister shall produce before the judge heating the 
appeal all papers and documents in his or her poccpssion affecting 
the matter of the appeal. 

(5) The judge shall hear the appeal and the evidence brought 
forward by the appellant and the Crown in a summary manner and 
shall decide the motto uf the appeal by 

(a) upholding, amendmg or revoking the stopping order after 
considering, upon all matters submitted to him or her. 
whether the vmrks or operations did constitute a conditiou 
which did pollute or was likely to pollute the air, soil or a 
body of water, or 

(b) making another decision which the judge considers to be 
proper in the circumstances, 

and with power .also to make orders as to costs for or against the 
appellant or die Crown and to fix the amount of the costs. 

(6) An appeal may he taken from the decision of the judge of 
the Trial Division to the Court of Appeal upon a point of law raised 
upon the hearing of the appeal, and the rules governing appeals to 
that court from a derision of a judge of the Trial Mid= shall apply 
to appeals under this subsection. 

(7) The filing of a notice of appeal under this section, or the 
appeal itself. shall nor affect the stopping order, which shall :attain 
in force pending the outcome of the appeal. 

Regulations 	14. (1) The Lieutenant-Cyovernor in Council may make regula- 
tions 

(a) providing for the inspection and testing of air, soil or 
bodies of water, 
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(b) prohibiting, restricting and regulating the use of water 
from a specified body of water generally for household, 
industrial, commercial or irrigation purposes; 

(c) prescribing what qualities and properties of air, soil or 
water shall constitute a polluted condition or an un-
wholesome condition; 

(d) preventing or restricting the pollution, discolouration or 
rendering unwholesome of bodies of water; 

(e) prescribing standards of quality of water supplies intended 
for household, industrial or irrigation purposes, with 
power to adopt, with or without modification, published 
codes, rules or standards reLvl,f, to water quality; 

(f) subject to the terms and conditions of a permit issued 
under the regulations made under paragraph (h), regulat-
ing the qualities and properties of and prohibiting or 
restricting the discharge of sewage and waste effluents that 
may be discharged into sewage works, public sewage sys-
tems, bodies of water, sea waters from a source within the 
province, or on or into the soil; 

(g) prescribing methods of treatment of sewage and waste 
effluents that may be discharged into sewage works, public 
sewage systems, bodies of water, sea wafers from a source 
within the province, or on or into the.soil; 

(h) providing for the issuance of permits on terms and condi-
tions that may be described in the permit to persons or 
groups of persons for the discharge of sewage and waste 
effluents, and in a permit provision may be made exempt-
ing those persons or groups from compliance in whole or 
in part with regulations madi under paragraph (f); 

(I) providing for the investigation of complaints of 

(1) the pollution or rendering unwholesome of bodies of 
water, 

(ii) acts tending to pollution or unwholesomeness, and 

EnvtmnnewAct Qupta E - 13.1
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(b) prohibirbg resuiaing aad regulariag rhe rse of *21sy

fro-n a.specified body of uarci g"o"r1[y for household,
iadrstrial commer.i.l or inigarioa puposcs;

(c) prescribing n'bar qualiries aad propenies of air, soil or
water shdl congtitulc a poltuted condidon or aD utr-
urholessme eondirios;

(d) preventing e1 1g5Ji-ri,g rhe pollurion, discolourariou or
rcndering unwholesorue of bodies of rrater;

(e) presaibing srandards of qualiry of uatcr supplies iurended
for househol4 iadusrrial or irrigadou iurposes. *irh
Poster ro- adopg n'ith or s,ithout modificatioa, publishcd
codeq ruJes or staadards relatiqg to 'lr'arel q*Iiil
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(iii) acts detrimental to the conservation, development, 
control, improvement or proper utilization of the 
water resources of the province; 

(j) regulating the use for pleasure or recreation of bodies of 
water; 

(k) requiring a person who has caused a body of water. or part 
of a body of water, or soil on an area of land to become 
polluted or unwholesome to cleanse, disinfect or purify it 
at his or her own cost and expense, and prescribing how 
and when that cleansing, disinfection or purification is to 
be carried out 

(I) regulating the use for pleasure or recreation of public 
water supplies under section 10; 

(m) prescribing the type and manner Of protection of water 
supplies under subsection 10(1); 

(n) prescribing the types of activities for the purpose of sub-
section 10(3); 

(0) regulating the method of the carrying on of businesses, 
trades or industries which in the opinion of the minister, if 
not so regulated, would or might cause pollution or the 
rendering unwholesome of a body of water or would or 
might be detrimental to the proper conservation, develop-
ment, control, improvement or utilization of the water 
resources of the province; 

(p) preventing or restricting the pollution of the air; 

(q) providing for the investigation of complaints of air pollu-
tion; 

(r) prescribing standards of emission for gaseous or partici:. 
late substances emitted to the air from a public, industrial 
or commercial works; 

(s) preventing or restricting pollution of the soil; 
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(t) providing for the licensing of persons with respect to the 
use of water from a specified body of water or bodies of 
water generally for a specified household, industrial, com-
mercial or irrigation purpose and fixing the licence fees 
payable by those persons at different amounts; 

(u) providing for the form of licences and the terms and con-
ditions upon which licences may be issued, refused, 
renewed, suspended or revoked; 

(v) prohibiting persons from using water from a specified 
body of water or bodies of water generally for specified 
household, industrial, commercial or irrigation purpose. 
except under authority of a licence; 

(w) requiring and prescribing returns, accounts, records and 
statements to be made by persons holding licences and 
other persons, the information to be given in those returns, 
accounts, records and statements, and by whom and in 

• what manner and at what time they shall be made; 

(x) providing for the holding of inquiries into a complaint 
referred to in paragraph (i) or into the operation of this 
Act or into a charge or complaint that a person has con-
travened this Act or the regulations. or has made a false 
statement in a form, return, account or statement required 
to be made under this Act or the regulations, or into 
another matter arising in the administration of this Act, 
and providing that the person holding the inquiry shall 
have all of the powers that are or may be conferred upon a 
commissioner by or under the Public Inquiries Act, includ-
ing the power to take evidence under oath or affirmation; 

(y) providing for the issuance by the minister of orders 
designed to prevent or remedy the pollution or rendering 
unwholesome of the air, soil or a body of water; 

(z) providing for the appointment of inspectors and other 
officers to carry out and enforce this Act and the regula-
tions and prescribing their powers, duties and functions; 

(aa) adopting by reference in whole or in part with or without 
modification and a supplement or amendment 
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desiged to prevent or reucdy rhe pollurioa or renderiag
uarptolesoae of thc air, soil or a bo{.of ur4o.

(z) proddiag for rhe appoinureu of iupeaors aad otber
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1995 	 Environment Act 	 Chapter E 13.1 

(i) regulations of the Government of Canada, and 

(ii) a code, rule or standard adopted by a recognized en-
gineering association in Canada, Great Britain or the 
United States of America, 

relating or capable of application to matters set out in this 
section; 

(bb) exempting from the regulations or a portion of the regula-
tions a person or class of persons: and 

(cc) generally, to give effect to the purpose of this Act. 

(2) Regulations may be made under subsection (1) to apply to 
the whole of the province or may be restricted in their application to 
specified areas of the province and may be limited as to time or 
otherwise. 

(3) A copy of regulationi, codes, rules or standards and 
amendments or supplements made to them, as adopted by reference 
under paragraph (1)(aa) signed by the minister, shall be kept on 
record in the department and shall be available for inspection by 
members of the general public. 	 • 

(4) The copy of regulations, codes, rules or standards referred 
to in subsection (3) as signed by the minister is the copy of the 
regulations, codes, rules or standards adopted or varied by the 
Lieutenant-Governor in Council under subsection (1), notwithstand-
ing that a revised set of regulations, codes, rules or standards has been 
made. 

(5) An alleged infringement of the regulations. made under 
paragraph (1)(aa) is to be governed by the copy of the regulations, 
codes, rules or standards signed under subsection (3). 

(6) A certificate of the minister that a document is a copy of 
regulations, codes, rules or standards or a supplement or amendment 
to them, or an extract of them, is, in the absence of evidence to the 
contrary, proof that the document is a true copy of the original. 

(7) Every person who contravenes the regulations made under 
subsection (1) or an order made under the regulations is guilty of an 
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Powers of 
inspectors 

Access to 
records 

offence and is liable on summary conviction to the penalty prescribed 
under subsection (8). 

(8) The minister may, in regulations made under subsection 
(1), prescribe penalties for offences under subsection (7). 

(9) The conviction of a person for contravening the renula-
tions or an order made under the regulations shall not operate as a 
bar to further prosecution for the continued contravention of the 
reaulation or order. 

15. An inspector or other officer appointed under this Act or the 
regulations may at all reasonable times, so long as it is reasonably 
necessary to determine compliance with this Act, enter on to land or 
a body of water for the purpose of carrying out his or her duties, 
powers and functions, including inspecting and testing air. soil or a 
body of water. 

16. The minister, or a person appointed by the minister for the 
purpose, shall have authority to inspect the works, books, accounts, 
papers and records of a person licensed to use water under the 
regulations made under paragraph 14(1)(t) as may be relevant to that 
use. 

Entry on land 	17. (1) The minister, after giving 

(a) to the owner of land, where the owner is known and avail-
able and can easily be contacted; or 

(b) to the occupier of occupied land, whether or not the oc-
cupier is the owner of the land, where the owner lives on a 
part of the land or is known and available and can easily be 
contacted, 

reasonable notice, may authorize an engineer, agent, servant or 
worker employed by the minister to enter into and upon the land and 
survey the land and make those borings or sink those trial-pits and 
cut those trees that the minister considers necessary relative to the 
work under his or her control and where agreement cannot be 
reached between the minister and the party having ownership of the 
land as to compensation to be paid, the amount of compensation shall 
be ascertained in the manner provided by law for assessing the 
compensation payable where land is expropriated. 

-14 
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offence aad is liable ss sr"'-ar]'cogvistion to rhe peualryprescribed
uader subscctioa (E).
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purpose! s,hall tSvg auhoriqv to inspect the r.orks, books, accouD6,
papers aad.records of a person licensed to ose qzter under the
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(2) The minister shall, by his or her engineers, agents, servants. 
and workers, 

(a) in doing anything authorized by subsection (1), exercise 
reasonable precautions to prevent fires: and 

(b) fill in, as soon as practicable. the borings and trial-pits 
referred to in subsection (J), as nearly as reasonably pos-
sible to the condition existing before the borings were 
made and the trial-pits were sunk. 

Prohibition 	18. A person shall not 

(a) obstruct or interfere with an engineer, agent, servant or 
worker of the minister engaged in exercising, on behalf of 
the minister. a power under this Act; or 

(b) interfere with an erection placed upon or work done on 
land under this Act. 

1 

Offences 19. (1) A municipal, authority or person who contravenes this Act 
or the regulations or an order made under this Act or the regulations, 
or makes a false statement in an application. form, return. account, 
record, statement, or other document completed or made under this 
Act or the regulations, is guilty of an offence and is, where no penalty 
is specifically provided in this Act or the regulations, liable on 
summary conviction, 

(a) in the case of a corporation, including a municipal 
authority, to a fine of not more than 525,000; and 

(b) in. the case of a person not being a municipal authority or 
corporation to a fine of not more than 51,000 and, in 
default of payment to imprisonment for a term not exceed-
ing 6 months, or CO both a fine and imprisonment. 

(2) Every continuance for a day or a part of a day of the 
contravention referred to in subsection (1) constitutes a separate 
offence. 

20. A prosecution under this Act or the regulations shall not be 
taken except with the written consent of the minister. 

Consent to 
prosecution 

Is 

I t Lul LL
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Action to 
recover costs 

21. Where pollution occurs and the person or municipal authority 
that the minister considers responsible for the occurrence of the 
pollution fails to do the things that the minister considers are ap-
propriate to prevent, control, eliminate or ameliorate the pollution, 
the minister may take appropriate action to prevent, control, 
eliminate or ameliorate the pollution and the costs incurred by the 
ninister in taking that action are a debt due the Crown and are 
recoverable from the person or municipal authority that the minister 
considers responsible for. the occurrence of the pollution. 

Earl G. Tucker, Queen's Printer 
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The Environmental Control (Water And Sewage) Regulations. 1980 

1. These regulations may be cited as The Environmental Control Water And 
Sewage) Regulations. 1980. 

2. In these regulations. 

(a) "Act" means The Department Of Conswner Affairs And Erwironment Act. 
1973: 

(b) "Composite sample" means a quantity of mdililted effluent collected con-
tinually at an equal rate or at a rate proportionate to flow over a designated 
sainpling period; and 

(c) "Grab sample" means a quantity of undiluted effluent collected at any given 
time. 

3. Every person discharging sewage and other materials into a body of water or a 
public sewer or sewer leading to a public sewer shall comply with the standards. 
conditions and provisions prescribed in these regulations for the constituents. 
contents or description of the sewage or other materials so discharged. 

4. Subject to Section 7, no person shall discharge sewage or other effluent into a 
public sewer or a sewer leading to a public sewer containing materials which 
would obstruct or impede the flow of sewage within the public sewer or any 
sewage works pertaining thereto. which materials include without prejudice to 
the generality of the foregoing oil or by-products of oil. flammable, explosive. 
toxic. poisonous or corrosive liquids, solids or gases, fats. congealing materials 
and other substances in quantity which interfere with the free flow within the 
public sewer. 

5. Subject to Section 7 and 9. no person shall discharge into a public sewer, 
sewage or effluent 

(a) contwintrig a constituent specified in Column 1 of Schedule B having a 
content in milligrams per litre (parts per million) in excess of the maximum 
specified in Column 2 of that Schedule, 

(b) having a temperatuie is excess of 65C, or. 

(c) having a pH value less than 5.5 or greater than 9.0. 
6. Subject to sections 7 and 9. no person shall discharge into a body of water any 

sewage or effluent 

(a) containing a constituent specified in Column I of Schedule A having a 
content in milligrams per litre in excess of the maximum specified in 
Column 2 of that Schedule. 

(b) having a temperature in excess of 32C. 

(c) having a pH less than 5.5 or greater than 9.0. or. 

(d) any radio-active substance having a gross beta activity before dicebarge  of 
more than 37 Bq per litre with the exception of 

(i) radium 226 which shall not in any event exceed 0.37 Bq per litre, and 

(ii) strontium 90 which shall not in any event exceed 0.37 Bq per litre. 
7. Nothing in these regulations shall be construed to permit the discharge of a 

pollutant into a body of water: 
8. All analytical work in relation to effluent samples and receiving water samples 

is to be carried out using analytical procedures acceptable to the Assistant 
Deputy Minister of Environmental Management and Control Division of the 
Department of Consumer Affairs and Environment of the Government of 
Newfol  midland 

. Newfoundland & Labrador 	 Appendix A -1 

7.

8.
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The Environmental Control (Water And Sewage) Regulations. 1980 

Column I 
	

Column 2 
CONSTITUENTS 
	

MAXIMUM CONTENT 
(milligrams per litre 

unless noted) 

9efarL*••■•••••••rftwww■e••■••••••*•*•■••••••■••••••■■•Me•••••••■••••••••••••••ma0.•••••■•••••••■••*•.1000120 

Cofifonn - faecal 	 1000/100 rat 
Cofflomi - total 	 .5000/100 mi. 
Sofids, &solved 	 ___.._..i000 

Oils (Ether extract) 	 15 
Floating debris, offs and grease 	 None to be visible 
Arsenlc..._____. 
Barium 	 _5.0 
Boon 
Cadmium 
Chforine ••■.,..•••••■••■ 	em.14.■*1.0 

Chromium (heravalent) 
0.••• ■■•..*••••■••■• 

Chromium (thralenit) 

cyanide --__0.025 
iron (tra) 

2 ••••••■•••••■•■••■■••■■•■■••••■••••••••••■■••■••••••••...0 

Mercury .......0.005 
Nickd._.a.___..  

•••■•■••••••••••■•••1 

Nitrates 10 
Nibogen (ammonia20 ____.2.0 
Phenol _0.1 
Phosphates (fatal aS P205) 
Phosphorous (elemental) 

—1.0 
—....-0.0005 

Selenium_ 0.01 
Sulfides 
Slyer 

.5 

Zinc_ aveINIllea..1.••••■••■•■••••■•■••••■••■■•••■••••• _.0.5 
• • ^ 

Schedule A 

9. 
(1) A person taking effluent samples =receiving water samples shall take them 

as composite samples or as grab samples. 
(2) In the case of composite sampling. all levels axe required to be within the 

appropriate values as established in Sections 5 and 6 and Schedules A and 
B. 

(3) In the case of grab sampling, 90% of all levels taken in one month shall be 
within the appropriate values as established in Sections 5 and 6 and 
Schedules A and B. 

10. The Minister may for specific purposes and time periods. as he may by order 
prescribe, require that a water user or discharger of sewage monitor its effluent 
for any or all of the constituents in Sections 4 and 5 and Schedules A and B 

r-7:1 	 report the effluent quality. 	 • • 11. The Erwtrorunenlal Control (Water and Sewage) Regulations, 1974, are hereby 
revoked_ 
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The Environmental Control (Water And Sewage) Regulations. 1980 

Column 1 	 Column 2 
CONSTITUENTS 	 MAXIMUM CONTENT 

(milligrams per litre 
unless noted) 

B.O.D. 
Chlorine Demand 	 30 
Fats, Oils and Grease (Ether extract)  	 .100 
Solids, suspended 	 ..._.350 
BO= 	 .5.0 
Cadmium ••••••••••■••••••••••••••••••••••■•••••1• •••••••••••••••••••.■••• •••■•••••■•••••*•••• 0•05 

Chromium (hexavalent) 	 _0.05 
Chromium (*tent) 	 1.0 
Copper__ 
Cyanide - 	 _2.0 
iron (total) ••••••••••••.4miONOV•40• ••• ■•• •••■■•••■••■■*000■0 ___.15.0  

Lead -__02 •••■••■••••■■■••••••••■•• 	 0.11101.••■••••••■••••••• 

Mercury .0.005 

Phenols.--••■••••••■•MINDO•••••••••■ •■••10.1.••••■■•■• _--__.0.5 
Phosphates (total as P205) - 10.0 
Phosphorous (elemental) 0.0005 OVI•••••=••••••••••••••••••••••••••••••••••••••■•• 

Zmc __.0..5 
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CHAPTER 1 OF THE ACTS OF 1994-95 

An Act to Reform the Environmental 
Laws of the Province and to Encourage 

and Promote the Protection, Enhancement 
and Prudent Use of the Environment 

Short title 
1 	This Act may be cited as the Environment Act. 

1994-95, c. 1, s. 1. 

PART I 

INTRODUCTION 

Purpose 
2 	The purpose of this Act is to support and promote 

the protection, enhancement and prudent use of the environ-
ment while recognizing the following goals: 

(a) maintaining environmental protection as 
essential to the integrity of ecosystems, human health 
and the. socio-economic well-being of society; 

(b) maintaining the principles of sustainable 
development, including 

(i) the principle of ecological value, 
ensuring the maintenance and restoration of 
essential ecological processes and the preserva-
tion and prevention of loss of biological diversity, 

(ii) the precautionary principle will be 
used in decision-making so that where there are 
threats of serious or irreversible damage, the lack 
of full scientific certainty shall not be used as a 

• reason for postponing measures to prevent envi-
ronmental degradation, 
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and Promote the Protection, Enhancem"ent
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1 This Act may be cited as the Enuironment Act.

199495, c. 1, s. l.

PART I
INTRODUCTION

Purpose
r, 2 . . Ih. purpose of this A_ct is to support and promote
the prote-ction, enhancement and prudent ir-se of the environ-
ment while recognizing the following goals:

(a) maintaining en_vironmental protection as
essential to the integrlty of ecosystems, hiuman health
and the. socio-econoriic well-bein-g of soCiety;

- _(b) maintaining the principles of sustainable
development, includin[

(i) the principle of ecological value,
ensuring the mainteLance and re-storation of
essential ecological processes and the preserva-
tion and prevenlion of loss of biological diversity,

_ (ii) the precautionary principle will be. used in decisiori-making so ihal wheie there are
threats of serious or irre-versible dnmaee. the lack
of full scientific certainty shall not bE rised ai a' reason for postponing miasures to prevent envi-
ronmentat degradation,

?. ' !

JANUARY 9.l90tt



2 	 environment 	 1994-95, c. 1 

(iii) the principle of pollution prevention 
and waste reduction as the foundation for long-
term environmental protection, including 

(A) the conservation and efficient 
use of resources, 

(B) the promotion of the develop-
ment and use of sustainable, scientific and 
technological innovations and management 
systems, and 

(C) the importance of reducing, reus-
ing, recycling and recovering the products of 
our society, 

(iv) the principle of shared responsibility 
of all Nova Scotians to sustain the environment 
and the economy, both locally and globally, 
through individual and government*actions, 

(v) the stewardship principle, which 
recognizes the responsibility of a producer for a 
product from the point of manufacturing to the 
point of final disposal, 

(vi) the linkage between economic and 
environmental issues, recognizing that long-term 
economic prosperity depends 'upon sound environ-
mental management and that effective environ-
mental protection depends on a strong economy, 
and 

(vii) the comprehensive integration of sus-
tainable development principles in public policy 
making in the Province; 

(c) the polluter-pay principle confirming the 
responsibility of anyone who creates an adverse effect 
on the environment to take remedial action and pay for 
the costs of that action; 

(d) taking remedial action and providing for 
rehabilitation to restore an adversely affected area to a 
beneficial use; 

JANUARY 9.1995 
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1994-95, c. 1 	 environment 	 3 

(e) Government having a catalyst role in the 
areas of environmental education, environmental 
emergencies, environmental research and the develop-
ment of policies, standards, objectives and guidelines 
and other measures to protect the environment; 

(f) encouraging the development and use of 
environmental technologies, innovations and indus-
tries; 

(g) the Province being responsible for working 
co-operathrely and building partnerships with other 
provinces, the Government of Canada, other govern-
ments and other persons respecting transboundary 
matters and the co-ordination of legislative and regu-
latory initiatives; 

(h) providing access to information and facilita-
ting effective public participation in the formulation of 
decisions affecting the environment, including oppor-
tunities to participate in the review of legislation, 
regulations and policies and the provision of access to 
information affecting the environment; 

(i) providing a responsive, effective, fair, 
timely and efficient administrative and regulatory 
system, recognizing that wherever practical, it is 
essential to promote the purpose of this Act primarily 
through *non-regulatory means such as co-operation, 
communication, education, incentives and partner-
ships, instead of punitive measures. 1994-95, c. 1, s. 2. 

Interpretation 
3 	In this Act, 

(a) "activity" means an activity or part of an 
activity prescribed by the regulations; 

(b) "administrator" means a person appointed 
by the Minister for the purpose of this Act, and includes 
an acting administrator; 

(c) "adverse effect" means an effect that 
impairs or damages the environment, including an 
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by thg.Minister tor the purpose of thishct, andif,cl"del
an acung administrator;

- -(c) "adverse effect" means an effect that
impairs or damages the environment, incluai"g: a"

,l.l\'=;"?
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adverse effect respecting the health of humans or the 
reasonable enjoyment of life or property; 

(d) "air" means open air not enclosed in a build-
ing, structure, machine, chimney, stack, flue, tank or 
pipe; 

(e) "analyst" means a person appointed as an 
analyst by the Minister pursuant to this Act; 

(f) "approval" means an approval issued pursu-
ant to thiS Act with respect to an activity, and includes 
the renewal of an approval; 

(g) "Board" means the Nova Scotia Environ-
mental Assessment Board established by Part IV; 

(h) "certificate of qualification" means a certifi-
cate of qualification issued pursuant to this Act and 
includes the renewal of a certificate of qualification; 

(i) "certificate of variance" means a certificate 
of variance issued pursuant to this Act; 

(j) "class environmental assessment" means a 
planning process used for types of undertakings that 
occur frequently and have a generally predictable 
range of environmental effects; 

(k) "contaminant" means, unless otherwise 
defined in the regulations, a substance that causes or 
may cause an adverse effect; 

(1) "contaminated site" means a site designated 
as a contaminated site by the Minister pursuant to this 
Act; 

(m) "Corps" means the Nova Scotia Youth Con-
servation Corps; 

(n) "dangerous goods" means a substance desig-
nated as such in the regulations or conforming with cri-
teria set out in the regulations; 
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(o) "Department" means the Department of the 
Environment; 

(p) "designated material" includes a material 
prescribed as such in the regulations or conforming 
with criteria set out in the regulations; 

(q) "document" includes a book, sound record-
ing, videotape, film, photograph, chart, graph, map, 
plan, survey, book of account, electronic device or any 
other device that stores or contains information; 

(r) "environment" means the components of the 
earth and includes 

(i) air, land and water, 

(ii) the layers of the atmosphere, 

(iii) organic and inorganic matter and liv-
ing organisms, 

(iv) the interacting natural systems that 
include components referred to in subclauses (i) to 
(iii), and 

(v) for the purpose of Part IV, the socio-
economic, environmental health, cultural and 
other items referred to in the definition of envi-
ronmental effect; 

(s) "environmental assessment" means a pro-
cess by which the environmental effects of an under-
taking are predicted and evaluated and a subsequent 
decision is made on the acceptability of the under-
taking; 

(t) "environmental-assessment report" means 
a report that presents the results of an environmental 
assessment; 

(u) "environmental audit" means a process of 
independently obtaining and evaluating evidence 
about an environmental matter to determine the rela- 
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tionship between the environmental matter and the 
established standards and criteria; 

(v) "environmental effect" means, in respect of 
an undertaking, 

(i) any change, whether negative or posi-
tive, that the undertaking may cause in the envi-
ronment, including any effect on socio-economic 
conditions, on environmental health, • physical 
and cultural heritage or on any structure, site or 
thing including those of historical, archaeologi-
cal, paleontological or architectural significance, 
and 

(ii) any change to the undertaking that 
may be caused by the environment, 

whether the change occurs inside or outside the 
Province; 

(w) "environmental-site assessment" means the 
process by which an assessor seeks to determine 
whether a particular property is or may be subject to 
contamination; 

(x) "focus report" means a report that presents 
the results of an environmental assessment of a limited 
range of adverse effects that may be caused by the 
undertaking; 

(y) "Fund" means the Resource Recovery Fund; 

(z) "Government" means Her Majesty in right 
of the Province; 

(aa) "Government agency" means 

(i) a person who is an agent of the Gov-
ernment, or 

(ii) an agency, commission, board or other 
body, some or all of whose members are appointed 
by an Act of the Legislature, the Governor in 
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Council or a member of the Executive Council, or 
any combination thereof; 

(ab) "groundwater" means all water naturally 
occurring under the surface of the Province; 

(ac) "handle" includes use, store, distribute, 
treat, Manufacture, transport, generate, process, pack-
age, re-process, recycle, sell, offer for sale, dispose of 
and import into the Province; 

(ad) "inspector" means any person who is 
appointed as an inspector by the Minister, and includes 
any municipal or town police officer and any member of 
the Royal Canadian Mounted Police; 

(ae) "land' means surface land, land covered by 
water, subsoil, matter beneath the subsoil or any 
combination or part thereof; 

(af) "loss or damage" includes personal injury, 
loss of life, loss of use or enjoyment of property and 
pecuniary loss, including loss of income; 

(ag) "Minister" means the Minister of the Envi-
ronment; • 

(ah) "municipality" means a city, an incorpor-
ated town, a municipality of a county or district or vil-
lage commissioners; 

(ai) "peace officer" means a peace officer within 
the meaning of the Criminal Code (Canada); 

(aj) "person" includes an individual and a part-
nership and, for greater certainty, a corporation, muni-
cipality and any other entity, and, without restricting 
the generality of the foregoing, the Government, a 
Government agency, and Her Majesty in right of 
Canada and a person acting on behalf of Her Majesty; 

(ak) "person responsible" means 

(i) the owner of the substance or thing, 
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(ii) the owner or occupier of land on which 
an adverse effect has occurred or may occur, 

(iii) a previous owner of the substance or 
thing, 

(iv) a person who has or has had care, 
management or control, including care, manage-
ment and control during the generation, manu-
facture, treatment, sale, handling, distribution, 
use, storage, disposal, transportation, display or 
method of application of the substance or thing, 

(v) a successor, assignee, executor, admin-
istrator, receiver, receiver manager or trustee of a 
person referred to in subclauses (i) to (iv), or 

(vi) a person who acts as the principal or 
agent of a person referred to in subclauses (i) to 
(v); 

(al) "person responsible for the contaminated 
site" means 

(i) a person responsible for a substance 
that is over, in, on or under the contaminated site, 

(ii) any other person whom the Minister 
considers to be responsible for causing or contri-
buting to the release of a substance into the 
environment, 

(iii) the owner or occupier of, or an operator 
on, the contaminated site, 

(iv) any previous owner, occupier or opera-
tor of the contaminated site who was the owner, 
occupier or operator at any time when the sub-
stance was released over, in, on or under the con-
taminated site, 

(v) a successor, assignee, executor, admin-
istrator, receiver, receiver manager or trustee of a 
person referred to in subclauses (i) to (iv), or 
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(vi) a person who acts as the principal or 
agent of a person referred to in subclauses (i) to 
(v); 

(am) "pesticide" or "pest control product" means 

(i) any substance that is intended, sold or 
represented for use in preventing, destroying, 
repelling or mitigating, directly or indirectly, any 
pest, 

.(ii) any substance that is a pest control 
product within the meaning of the Pest Control 
Products Act (Canada) or is intended for use as a 
pest control product, 

(iii) any substance that is a plant growth 
regulator, a defoliant or a plant desiccant, 

(iv) a fertilizer within the meaning of the 
Fertilizers Act (Canada) that contains a substance 
referred to in subclause (i), (ii) or (iii), or 

(v) any other substance designated as a 
pesticide in the regulations, 

but does not include a substance that is intended, sold 
or represented for use in potable water to prevent or 
destroy bacteria, parasites or viruses if the substance is 
not a pest control product within the meaning of the 

. Pest Control Products Act (Canada); 

(an) "place" includes any land, building, struc-
ture, machine, aircraft, vehicle or vessel; 

(ao) "proponent" means a person who 

(i) carries out or proposes to carry out an 
undertaking or activity, or 

(ii) is the owner or person having care, 
management or control of an undertaking or 
activity; 
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(ap) "registered owner" with respect to real 
property, means an owner of real property whose 
interest is defined and whose name is specified in an 
instrument recorded in a registry of deeds office, and 
includes a person shown as tenant of real property on 
the last revised assessment roll; 

(aq) "rehabilitation" includes 

(i) the removal of equipment or a building 
or other structure or appurtenance, 

(ii) the conducting of an investigation to 
determine the presence of a substance, 

(iii) the removal of a contaminant from 
land or water, 

(iv) the stabilization, contouring, mainten-
ance, conditioning or reconstruction of the surface 
of land, 

(v) any other procedure, operation or 
requirement in accordance with this Act; 

(ar) "release" means to spill, discharge, dispose 
of, spray, inject, inoculate, abandon, deposit, leak, seep, 
pour, emit, empty, throw, dump, place, drain, pump or 
exhaust; 

(as) "Round Table" means the Nova Scotia 
Round Table on Environment and Economy; 

(at) "storage" means the holding of a substance 
for a temporary period at the end of which it is intended 
to be processed, used, transported, treated or disposed 
of; 

(au) "substance" means 

(i) matter that is capable of becoming 
dispersed in the environment, 
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(ii) matter that is capable of becoming 
transformed in the environment into matter 
referred to in subclause (i), 

(iii) sound, vibration, heat, radiation or 
another form of energy, or 

(iv) any combination of things referred to 
in subclauses (i) to (iii); 

(av) "Supreme Court" means the Supreme Court 
of Nova Sciitia; 

(aw) "sustainable development" means develop-
ment that meets the needs of the present generation 
without compromising the ability of future generations 
to meet their own needs; 

(ax) "treat" means • to apply any method, tech-
nique or process, including neutralization and stabil-
ization that is designed to change the physical, chem-
ical or biological concentration, character or composi-
tion of a substance; 

• (ay) "Trust" means the Nova Scotia Environ-
mental Trust; 

(az) "undertaking" means an enterprise, activ-
ity, project, structure, work or proposal and may 
include, in the opinion of the Minister, a policy, plan or 
program that has an adverse effect or an environ-
mental effect and may include, in the opinion of the 
Minister, a modification, extension, abandonment, 
demolition or rehabilitation, as the case may be, of an 
undertaking; 

(ba) "waste" means a substance that would 
cause or tend to cause an adverse effect if added to the 
environment, and includes rubbish, slimes, tailings, 
fumes, smoke from mines or factories, other air emis-
sions, or other industrial wastes, effluent, sludge, 
sewage, garbage, refuse, scrap, litter or other waste 
products of any kind; 
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2.i

t{l

rsf

i.-r

.TANUAnY 9. t99t



12 	 environment 	 1994-95, c. 1 

(bb) "waste dangerous goods" means a substance 
designated as such in the regulations or conforming 
with criteria set out in the regulations; 

(bc) "water resource" means all fresh and mar-
ine waters comprising all surface water, groundwater 
and coastal water; 

(bd) "water works" means any public, commer-
cial or industrial works for the collection, production, 
treatment, storage, supply or distribution of water; 

(be) "watercourse" means 

(i) the bed and shore of every river, 
stream, lake, creek, pond, spring, lagoon or other 
natural body of water, and the water therein, 
within the jurisdiction of the Province, whether it 
contains water or not, and 

(ii) all ground water; 

(bf) "watershed" means the area drained by, or 
contributing to a stream, lake or other body of water. 
1994-95, c. 1, s. 3. 

Act binds Provincial Crown 
4 	(1) This Act binds Her Majesty in right of the 

Province, Her Majesty's corporations, agents, administra-
tors, servants and employees and Government agencies. 

Act binds federal Crown 
(2) This Act binds Her Majesty in right of 

Canada and Her Majesty's corporations, boards, commis-
sions, agents, administrators, servants and employees. 

Prosecution 
(3) For greater certainty, the persons referred 

to in subsections (1) and (2) are subject to prosecution, a 
ministerial order and other remedies under this Act. 1994-95, 
c. 1, s. 4. 
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Approvals authorized under other Acts 
5 	A licence, permit, approval or other authorization 

issued pursuant to any other enactment does not constitute 
an approval under this Act, unless otherwise stated in the 
regulations. 1994-95, c. 1, s. 5. 

Conflict 
6 	(1) Where there is a conflict between this Act 

and any other enactment, this Act prevails. 

Greater restriction in other enactment 
(2) A provision of any other enactment is not in 

conflict with this Act by reason only that it imposes a 
restriction or requires a condition for the protection of the 
environment in excess of those required by this Act. 

By-laws not affected 
(3) Subject to subsections (4) and (5), nothing in 

this Act affects or impairs the validity of a by-law of a 
municipality relating to matters dealt with in this Act 
except in so far as the by-law is in conflict or inconsistent 
with this Act. 

By-law suspended 
-• (4) A by-law or regulation of a municipality, or 

an authorization issued by a municipality is, to the extent 
that it is in conflict or inconsistent with this Act, suspended 
and of no effect. 

Greater restriction in by-law or regulation 
(5) A by-law, regulation or authorization of a 

municipality is not in conflict or inconsistent with this Act 
by reason only that it imposes a restriction or requires a 
condition for the protection of the environment in excess of 
those required by this Act. 1994-95, c. 1, s. 6. 

PART II 

ADMINISTRATION 

Appointment of personnel 
7 • Such administrators and employees as are 

necessary for the administration of this Act shall be 
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Approvals authorized under other Acts5 A licence, permit, approval or other authorization
issued pursuant to any other inactment does not constitute
an approval under this Act, unless otherwise stated in the
regulations. 1994-95, c. l, s. b.
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conflict with this-Act by reasoir gnly- that it imposes a
restriction or requires a iondition for the protectiori of the
environr'''ent in excess of those required by this Act.

By-laws not affectei(3) Subject to subsections (4) arid (E), nothins in
this Act affects or lmpairs the validitv of a bv-law o"f a
municip-ality relating to matters deal[ with ii this Act
except in so far as the by-law is in conflict or inconsistent
with'this Act.

By-Iaw suspended
-@ - A.by-la_w or regulation of a munieipality, or

art authorization- isiued by a municipality is, to tlie extent
that it is in conflict or incdnsistent with tfris Act, s"spl"aua
and ofno effect.

Greaterrestrictio-n in by-law or regulation(5) A by-law, regulation- or authorization of a
r-nunicipality is not in conflicl or inconsistent with this Act
by reason^only that it imposes- a restriction or requires a
e_ondition for the protectiori of the environment in elcess of
those required bythis Act. 1994-95, c. l, s.6.

PARTII

ADMINISTRATION

Appojntm_ent of perso nne I. 7 ' Such arlministrators and employees as are
necessary for the administration of thii Act shall be
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appointed in accordance with the Civil Service Act. 1994-95, 
c. 1, s. 7. 

Supervision of Act 
8 	(1) The Minister is responsible for the general 

supervision and management of this Act. 

Duties of Minister 
(2) The Minister, for the purposes of the admin-

istration and enforcement of this Act, and after engaging in 
such public review as the Minister considers appropriate, 
shall 

(a) promote sustainable development, 
including pollution prevention; 

(b) establish and administer policies, pro-
grams, standards, guidelines, objectives, codes of 
practice, directives and approval processes per-
taining to the protection and stewardship of the 
environment; 

(c) consult with and co-ordinate activities 
with other departments, Government agencies, 
municipalities, governments and other persons; 

(d) develop policies and plans for the man-
agement of wastes; 

(e) control the handling, of substances 
that may have an adverse effect; 

(f) promote the rehabilitation and restor-
ation of degraded areas of the environment; 

(g) establish and assist demonstration 
programs that are consistent with the intent of 
this Act; 

(h) conduct economic analyses to deter-
mine the costs and benefits of proposed altera-
tions of the environment and assess methods of 
offsetting the environmental costs associated 
with those alterations; 
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(i) establish criteria to be applied by an 
administrator or a person to whom responsibility 
is delegated pursuant to this Act in making any 
decision under this Act; 

(j) implement policies and programs 
respecting environmental technologies, innova-
tions and industries; 

(k) establish fees for the provision, regis-
tration or filing of any information, documents, 
returns and reports, any application for, process-
ing and issuance of an approval or a certificate, 
any inspection or investigation and any services 
or material provided in the course of the 
administration of this Act; 

(1) prescribe forms for the purpose of this 
Act. 1994-95, c. 1, s. 8. 

Advisory committees and experts 
9 The Minister may 

(a) establish advisory and ad hoc committees 
and retain experts to 

(i) report to the Minister with respect to 

(A) the content and administration 
of this Act, 

(B) any policies, programs, stan-
dards, guidelines, objectives, codes of prac-
tice, directives, approval processes or other 
matters under the administration of the 
Minister, 

(ii) review any refusals to issue, suspen-
sions or cancellations of approvals or certificates 
of qualification under Part V; 

(b) specify the functions that the committees 
and experts are to perform, including the seeking of 
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input from the public and the manner and time period 
in which those functions are to be performed; 

(c) provide for the remuneration of and pay-
ment of expenses to experts, witnesses and members of 
committees; 

(d) provide for the issue of summonses 
requiring the attendance of witnesses, the production 
of documents and things and the payment of fees to 
witnesses. 1994-95, c. 1, s. 9. 

Environmental registry 
10 (1) The Minister shall establish an environ-

mental registry containing 
A 

(a) approvals; 

(b) certificates of qualification; 

(c) certificates of variance; 

(d) orders, appeals, decisions and hear-
ings made under this Act; 

(e) notices of designation given pursuant 
to this Act; 

(f) notices of a charge or lien given pursu-
ant to Section 132; 

(g) policies, programs, standards, codes of 
practice, guidelines, objectives, directives and 
approval processes established under this Act; 

(h) convictions, penalties and other 
enforcement actions brought under this Act; 

(i) information or documents required by 
the regulations to be included in the registry; 

(j) annual reports; and 
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(k) any other information or document 
considered appropriate by the Minister. 

Access to information 
(2) All information under the control of the 

Department is accessible to the public, subject only to the 
Freedom of Information and Protection of Privacy Act and, in 
particular, Section 21 of that Act. 

Duty of Minister 
(3) The Minister shall ensure public access to 

the information and documents contained in the environ-
mental registry during business hours of the Department. 

Written reasons for decision 
(4) Where the Minister, administrator or dele-

gated agent makes a decision under Section 34, 35, 40, 52, 54 
or 56, any person who asks for a reason for the decision shall, 
within thirty days, and subject to the Freedom of Informa-
tion and Protection of Privacy Act, be furnished with a writ-
ten statement of the decision, setting out the findings of fact 
upon which it is based and the reasons for the decision. 
1994-95, c. 1, s. 10. 

Round Table on Environment and Economy 
11 (1) There is hereby established the Nova Scotia 

Round Table on Environment and Economy consisting of two 
Co-chairs and other members as are appointed in accordance 
with the regulations. 

Co-chairs of Round Table 
(2) The Co-chairs of the Round Table are the 

President of the Executive Council and the Minister. 

Agent of Government 
(3) The Round Table is an agent of the Govern- 

ment. 1994-95, c. 1, s. 11. 

Functions of Round Table 
12 The Round Table shall identify, explain, promote 

and encourage, in all sectors of society and in all regions of 
the Province, principles and practices of sustainable develop-
ment by 
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(a) undertaking research and conducting anal-
yses on issues of sustainable development; 

(b) advising and reporting to governments, 
including the Government, on ways of incorporating 
environmental and economic considerations into their 
decision-making processes and on local, regional and 
global issues of sustainable development; 

(c) advising on ways of incorporating principles 
and practices of sustainable development into activi-
ties and undertakings; 

(d) increasing public awareness of the cultural, 
social, economic and policy changes required to attain 
sustainable development; 

(e) communicating with other provincial and 
national round tables and the public; 

(f) facilitating and assisting efforts in the 
Province and with other governments to overcome 
barriers to the attainment of sustainable development. 
1994-95, c. 1, s. 12. 

Duties of Round Table 
13 (1) The Round Table shall 

(a) support and recommend initiatives to 
incorporate principles and practices of . sustain-
able development into all aspects of Government 
and society throughout the Province; 

(b) expend any money provided by the 
Legislature or any other sources or received by 
the Round Table through the conduct of its opera-
tions for the activities of the Round Table, subject 
to any terms on which it is provided or received; 

(c) administer the Trust in accordance 
with the regulations. 

Powers of Round Table 
(2) The Round Table may 
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(a) initiate, sponsor and support semin-
ars, workshops, conferences and other meetings; 

(b) undertake and support studies and 
inquiries; 

(c) publish and disseminate studies, 
reports and other materials; 

(d) appoint, organize and assist commit-
tees and other groups; 

(e) acquire any money, securities or other 
property by gift, bequest or otherwise and hold, 
expend, invest, administer or dispose of that 
property, subject to any terms on which it is 
received, given or otherwise made available to 
the Round Table; and 

(f) do other things that are conducive to 
the fulfilment of its purpose. 1994-95, c. 1, s. 13. 

Alternate dispute resolution 
14 (1) For the purpose of resolving a dispute, the 

Minister may refer a matter to a form of alternate dispute 
resolution, including but not limited to, conciliation, 
negotiation, mediation or arbitration. 

Form.of dispute resolution 
(2) Where the Minister decides to use a form of 

alternate dispute resolution to resolve a dispute, the Minis-
ter, in consultation with the affected parties and using cri-
teria prescribed or adopted by the Department, shall 
determine which form of dispute resolution is most appropri-
ate to use to resolve the dispute. 

Consensus 
(3) Any form of alternate dispute resolution 

used shall strive to achieve consensus to resolve procedural 
and substantive issues throughout the process. 

(4) Where a form of alternate dispute resolution 
is being used to resolve a dispute, and where an independent 

Report 
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party or neutral third party has been chosen to facilitate, 
mediate or arbitrate, at the conclusion of the process that 
person shall file a report with the Minister and with the 
parties whether or not the dispute was resolved. 

Uses of alternate dispute resolution 
(5) Without limiting the generality of subsec-

tions (1) to (4), a form of alternate dispute resolution may be 
used 

(a) in case of a dispute over a certificate of 
qualification or a certificate of variance; 

(b) in case of a dispute over an approval; 

(c) in case of a dispute under Part VIII 
respecting 'responsibility for rehabilitation of a 
contaminated site; or 

(d) generally, for conflict resolution. 
1994-95, c. 1, s. 14. 

Economic instruments 
15 The Minister may, in accordance with the regula-

tions, establish programs for the research, development and 
use of economic instruments and market-based approaches 
for the management of the environment and for the purpose 
of achieving environmental quality objectives in a cost-
effective manner, including, without limiting the generality 
of the foregoing, 

(a) tradable emission and effluent permits; 

(b) offsetting environmental costs and benefits; 

(c) user charges; 

(d) resource pricing and physical resource 
accounts; 

(e) deposit refund systems; 

(f) emission, effluent and waste-disposal fees; 
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(g) product charges; 

(h) charges on inputs or materials; 

(i) tax incentives and tax differentiation; 

(j) subsidies, loans and grants. 1994-95, c. 1, s. 15. 

Reporting on state of the environment 
16 The _Minister shall report periodically to the 

people of the Province on the state of the environment in the 
Province. 1994-95, c. 1, s. 16. 

Delegation 
17 (1) The Minister may, in writing, delegate to 

(a) any employee of the Government or a 
Government agency; 

(b) any employee of the Government of 
Canada or an agericy of that government; 

(c) any.employee of a municipality; or 

(d) any person, 

who has the qualifications and experience, any power or 
duty conferred or imposed on the Minister pursuant to this 
Act. 

Consultation 
(2) Before making a delegation to a person 

pursuant to subsection (1), the Minister shall consult with 
and obtain the consent of the person or, where applicable, 
the employer of the person. 

Subsection (1) does not apply 
(3) Subsection (1) does not apply to the power or 

duty of the Minister under clause 8(2)(b) or Section 40. 

Revocation 
(4) The Minister may revoke a delegation made 

pursuant to this Section. 1994-95, c. 1, s. 17. 
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Transfer of administration and control 
18 (1) The Minister may, with the approval of the 

Governor in Council, transfer the administration and control 
of a provision of this Act, after appropriate consultation, to 

(a) another minister of the Government or 
a Government agency; 

(b) a municipality; or 

.(c) any other person, 

and may specify the terms and conditions under which and 
subject to which the transfer is made. 

Revocation 
(2) The.Minister may, with the approval of the 

Governor in Council, revoke a transfer of administration and 
control made pursuant to this Section. 1994-95, c. 1, s. 18. 

Agreements 
19 (1) Subject to subsection (2), the Minister may 

enter into agreements with any person relating to any 
matter pertaining to the environment. 

Agreements with Government of Canada 
(2) The Minister, with the approval of the 

Governor in Council, may enter into agreements with the 
Government of Canada with respect to the administration of 
this Act, the Canadian Environmental Assessment Act, the 
Canadian Environmental Protection Act, the Fisheries Act 
(Canada) or any other federal enactment for the purpose of 
protection of the environment. 1994-95, c. 1, s. 19. 

Purchase and disposition of real property 
20 The Minister may, with the approval of the 

Governor in Council, purchase and dispose of any estate or 
interest in real property for the purpose of this Act. 1994-95, 
c. 1, s. 20. 
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Appointment of administrator 
21 (1) The Minister may appoint as an adminis-

trator a person who has the qualifications and experience to 
be an administrator for the purpose of all or part of this Act. 

Appointment of inspector 
(2) The Minister may appoint as an inspector a 

person who has the qualifications and experience to be so 
appointed. 

Consultation 
(3) Where a person appointed pursuant to sub-

section (2) is not an employee of the Department, the Minis-
ter, before making the appointment, shall consult with and 
obtain the consent of the person or, where applicable, the 
employer of the person. 

fi 
Appointment subject to conditions 

(4) An appointment under subsection (2) may 
direct that the authority of the inspector be exercised subject 
to any terms and conditions that the Minister prescribes.in  
the appointment, including limitations on the scope of the 
appointment. 1994-95, c. 1, s. 21. 

Identification card 
22 On entering any place, an inspector shall, on 

request, produce an identification card provided by the 
Department and provide reasons for the entry. 1994-95, c. 1, 
s. 22. 

Proof of certification of laboratory 
23 (1) Before accepting results from any labora-

tory, . the Minister may require proof of acceptable certifica-
tion of the laboratory. 

Methods of sampling 
(2) The Minister may prescribe methods and 

procedures for sampling and analysis of the environment 
and any substance, discharge or emission into the environ- 
ment. 1994-95, c. 1, s. 23. 
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Service of documents 
24 (1) Where any notice, request, order, direction 

or other document is required to be given in writing or 
served pursuant to this Act, it is deemed to be sufficiently 
given or served 

(a) upon a copy being personally given to 
or served on the person to whom it is directed; 

(b) upon a copy being sent by facsimile or 
by other electronic means to the person to whom 
it is directed and an acknowledgement of receipt 
being received; 

(c) five days after a copy is sent by mail 
addressed to the person to whom it is directed at 
the last known address for that person; or 

(d) in the case of a registered owner of real 
property, five days after a copy is sent by mail to 
the address for the registered owner shown on the 
last revised assessment roll. 

Service on corporation 
(2) Where the person to be served is a corpora-

tion, service on a director, officer or recognized agent of the 
corporation in accordance with subsection (1), or service in 
accordance with the Corporations Registration Act, is 
deemed to be service on the corporation for the purpose of 
this Act. 

Substituted service 
(3) Where it is impractical for any reason to 

serve a document in the manner prescribed in subsection (1), 
an ex parte application may be made to a judge of the 
Supreme Court who may make an order for substituted 
service providing for such steps to be taken to bring the 
matter to the attention of the person to be served. 1994-95, c. 1, 
s. 24. 

Regulations 
25 (1) The Governor in Council may make regula- 

tions 
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(a) respecting information or documenta-
tion to be filed in the environmental registry 
established pursuant to this Part; 

(b) respecting the manner in which 
reports of advisory or ad hoc committees and 
experts are made public; 

(c) regarding research, development and 
use of economic instruments and market-based 
approaches; 

(d) respecting 	alternate 	dispute- 
resolution mechanisms; 

(e) respecting the management, adminis-
tration and'membership of the Round Table, and 
any other matter related to its functioning; 

(f) respecting state of environment 
reporting; 

(g) defining terms not otherwise defined 
in this Act, or further clarifying defined terms; 

(h) for the effective administration and 
enforcement of this Act, and, without restricting 
the generality of the foregoing, exempting a per-
son or a class of persons, activities, matters or 
things from this Act; 

(i) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Act. 

Regulations Act 
• (2) The exercise by the Governor in Council of 

the authority contained in subsection(1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 25. 

Public review of regulations 
26 Any new regulations or any substantive amend-

ment to the regulations becomes law only after the regula-
tions or amendments, as the case may be, have been sub- 
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jected to such public review as the Minister considers appro- 
priate. 1994-95, c. 1, s. 26. 

PART It( 

ENVIRONMENTAL EDUCATION 
AND RESEARCH 

Education 
27 (1) For the purpose of fostering an understand-

ing of, and respo•  nsibility for, the environment, the Minister 
may 

(a) compile information and undertake 
research related to the environment, environ-
mental education and sustainable development; 

(b) subject to the. Freedom of Information 
and Protection of Privacy Act, provide any person 
with access to environmental information in the 
control of the Department; 

(c) convene conferences and conduct sem-
inars and educational and training programs 
relating to the environment and sustainable 
development; . 

(d) maintain a library consisting of publi-
cations and other information relating to environ-
mental matters; 

(e) develop, publish and distribute educa-
tional material with respect to the environment 
and sustainable development; 

(f) assist and support other ministers of 
the Government or other persons in designing, 
producing and delivering throughout the Prov-
ince educational programs pertaining to sustain-
able development and other information. 
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Research 
(2) The Minister may contribute to, sponsor or 

undertake research that the Minister considers necessary to 
achieve the purpose of this Act. 1994-95, c. 1, s. 27. 

Nova Scotia Environmental Trust 
28 (1) There is hereby established the Nova Scotia 

Environmental Trust for the purpose of funding programs 
for environmental research and management and conserva-
tion of the environment. 

Acquisition of property 
(2) The Minister may acquire, on behalf of the 

Trust, by agreement, gift, donation, bequest or devise or 
through any Governmental or private program any real or 
personal property for the purpose of the Trust. 

Disposition of real property 
(3) With the approval of the Governor in 

Council, the Minister, on the recommendation of the Round 
Table, may dispose of real property acquired by the Trust. 

Administration of Trust 
(4) The Round Table shall administer the 

Trust. 

Composition 
(5) The Trust consists of 

(a) property acquired putsuant to subsec-
tion (2) or money from the disposition of such 
property; and 

(b) income accruing to the Trust. 1994-95, 
c. 1, s. 28. 

Nova Scotia Youth Conservation Corps 
29 (1) There is hereby established, in accordance 

with the regulations, the Nova Scotia Youth Conservation 
Corps. 

Purpose of Corps 
(2) The purpose of the Corps is to 
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(a) promote youth involvement in and 
commitment to the preservation and enhance-
ment of the environment; 

(b) assist in carrying out Government 
policies for environmental management by pro-
viding a corps of young persons to undertake 
projects for environmental enhancement and 
clean-up, thereby providing participants with 
leadership skills and training and providing com-
munities with environmental enhancement and 
clean-up services; 

(c) provide summer and longer term 
employment, including relevant training and 
education, for youth; and 

(d) facilitate and encourage movement of 
participants in the Corps program to private 
sector employment by linking the program with 
the private se'ctor through co-operative work 
programs. 1994-95, c. 1, s. 29. 

Regulations 
30 (1) The Governor in Council may make regula- 

tions 

(a) respecting any matter necessary or 
advisable for the administration of the Trust; 

(b) respecting any matter necessary or 
advisable for the administration of the Corps. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 30. 
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PART IV 

ENVIRONMENTAL-ASSESSMENT PROCESS 

Application of Part 
31 The environmental-assessment process under 

this Part applies with respect to an undertaking as deter-
mined by the Minister or as prescribed in the regulations. 
1994-95, c. 1, s. 31. 

No work without approval 
32 (1) Until the Minister has notified the propon-

ent in writing that an undertaking is approved, no person 
shall commence work on the undertaking. 

Approval subject to conditions 
(2) The Minister may impose conditions upon 

the approval of an undertaking and the proponent shall 
comply with the conditions if the undertaking proceeds. 

. 1994-95, c. 1, s. 32. 

Registration of undertaking 
33 Every proponent of an undertaking shall 

(a) register the undertaking with the Minister 
in the time and manner prescribed by the regulations; 
and 

. • 	(b) publish a notice of the undertaking contain- 
ing the information prescribed by the regulations. 
1994-95, c. 1, s. 33. 

Examination of information 
34 (1) After an undertaking is registered pursuant 

to Section 33, the Minister shall examine or cause to be 
examined the information that is provided respecting an 
undertaking and shall determine that 

(a) additional information is required; 

(b) a focus report is required; 
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(c) an environmental-assessment report 
is required; 

(d) all or part of the undertaking may be 
referred to alternate dispute resolution; 

(e) a focus report or an environmental-
assessment report is not required, and the under-
taking may proceed; or 

.(f) the undertaking is rejected because of 
the likelihood that it will cause adverse effects or 
environmental effects that cannot be mitigated. 

Notice of decision 
. (2) • The Minister shall notify the proponent, in 

writing, of the decision pursuant to subsection (1), together 
with reasons for the decision, within the time period 
prescribed by the regulations. 

Deemed withdrawal 
(3) In case of a determination pursuant to 

clause (1)(a), (b), (c), (d) or (e), the registration of an under-
taking is deemed to have been withdrawn if 

(a) the Minister is not aware of any action 
taken by the proponent on the environmental 
assessment of the undertaking within the time 
period prescribed in the regulations; 

(b) the Minister has notified the 
proponent when no action has been taken within 
the time period prescribed by the regulations; and 

(c) the proponent has not given any 
reasonable explanation for the delay within the 
time period prescribed by the regulations.. 1994-95, 
c. 1, s. 34. 

Focui report 
35 (1) Where the Minister decides that a focus 

report is necessary pursuant to Section 34, an administrator 
shall provide the proponent with terms of reference for the 
preparation of the focus report. 
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Report submitted to Minister 
(2) The proponent shall undertake the neces-

sary study for the preparation of the focus report and submit 
the report to the Minister. 

Examination of report 
(3) Upon receiving the focus report, the Minis-

ter shz:11 examine the report or cause it to be examined and 
shall determine that 

(a) an environmental-assessment report 
is required; 

(b) all or part of the undertaking may be 
referred to alternate dispute resolution; 

(c) an environmental-assessment report 
is not required and the undertaking may proceed; 
or 

(d) the undertaking is rejected because of 
the likelihood that it will cause adverse effects or 
environmental effects that cannot be mitigated. 

Notification of decision 
(4) The Minister shall notify the proponent, in 

writing, of the decision pursuant to subsection (3), together 
with reasons for the decision, within the time period pre-
scribed by the regulations. 1994-95, c. 1, s. 35. 

Terms of reference 
36 Where the Minister decides that an 

environmental-assessment report is required, an adminis-
trator shall 

(a) prepare proposed terms of reference for the 
environmental assessment; 

(b) give the public and the proponent an oppor-
tunity to comment on the proposed terms of reference 
in the prescribed manner; 

(c) modify the terms of reference as the admin-
istrator considers appropriate; and 
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scribed by the regulations. 1994-95, c. t, s.35.
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(d) provide the proponent with the terms of ref-
erence. 1994-95, c. 1, s. 36. 

Examination of report 
37 (1) Upon receiving the environmental-assess-

ment report, an administrator shall examine it or cause it to 
be examined to determine whether it adheres to the terms of 
reference. 

Deficient report 
(2) Where the environmental-assessment 

report is deficient in any respect, an administrator shall 
notify the proponent, in writing, and may require the 
proponent to conduct such further work or provide such 
further information as may be necessary to complete the 
report. 

Notification of decision 
(3) Where the environmental-assessment 

report is acceptable, an administrator shall so notify the 
proponent, in writing. 1994-95, c. 1, s. 37. 

Duties and powers of Minister 
38 (1) Upon receiving an environmental-

assessment report, and before approving or rejecting an 
undertaking pursuant to Section 40, the Minister 

(a) shall release the environmental-
assessment report to interested persons and the 
public generally; 

(b) shall refer the environmental-
assessment report to the Board on Class II 
undertakings as defined in the regulations; 

(c) may refer the environmental-
assessment report to the Board on Class I 
undertakings as defined in the regulations; 

(d) may refer all or part of an undertaking 
to alternate dispute resolution; 
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(d) provide the proponent'with the terms of ref-
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(a) shall release the environmental-
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public generally;

(b) shall refer the environmental-
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(e) may give directions regarding the 
scope of a review to be conducted by the Board or 
by alternate dispute resolution. 

Powers of Minister 
(2) On Class I undertakings not referred to the 

Board or to alternate dispute resolution, the Minister may 
approve the undertaking, reject the undertaking or approve 
the undertaking with conditions. 

Notification of decision 
(3) The Minister shall notify the proponent, in 

writing, of the decision pursuant to subsection (2), together 
with reasons for the decision, within the time period pre-
scribed by the regulations. 1994-95, c. 1, s. 38. 

Hearing and recommendation by Board 
39 (1) Upon receiving a referral from the Minister 

pursuant to Section 38, the Board shall conduct a public 
hearing or review and submit a report and make a recom-
mendation to the Minister to approve the undertaking, reject 
the undertaking or approve the undertaking with condi-
tions. 

Powers of Minister 
(2) Upon receiving a recommendation from the 

Board, the Minister shall approve the undertaking, reject 
the undertaking or approve the undertaking with condi-
tions. 

Notification of decision 
(3) The Minister shall notify the proponent, in 

writing, of the decision pursuant to subsection (2); together 
with reasons for the decision, within the time period pre-
scribed by the regulations. 1994-95, c. 1, s. 39. 

Powers of Minister 
40 (1) Upon receiving information under Section 

34, a focus report under Section 35, an environmental-
assessment report under Section 38, a recommendation from 
the Board under Section 39 or from a referral to alternate 
dispute resolution, the Minister may 
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(e) may give directions regarding the
scope ofa review to be conducted by the Board or
by alternate dispute resolution.

Powers of Minister(2) On Class I undertakines not referred to the
Board or to alternate dispute resolutidir, the \[inister may
|pprove the.underl1t i"gi*ject the undertaking or approve
the undertaking with conditions.

Notification of d.ecision
_(q) The Minister shall notify the proponent, in

writing, of the-decisio! pursuant to subsLction (2)-, together
with reasons for the decision, within the time perio-d pre-
scribed by the regulations. 1994-95, c. 1, s. 38.

'r
Hearing and recommendation by Board

39 (l) Upon receivins a referral from the Minister
pursuant to Secti6n 38, the Board shall conduct a public
hearing or review and submit a report and make a recom-
mendation to the Minister to approv-e the undertaking, reject
the undertaking or approve the undertaking with- coridi-
aons.

Powers of Minister(2) Upon receiving a recommendation from the
?oard, the Minister shall appiove the undertaking, reject
the undertaking or approve the undertaking witf, condi-
trons.

Notification of decision(3) The Minister shall notify the proponent, in
w1i.ting, of the-decisio! pgrsuant to subs-ection (Zi; together
with reasons for the de-cision, within the time perio-d pre-
scribed by the regulations. 1994-95, c. [, s.39.

Powers of Minister
40 (1) Upon receivins information under Section

34, a focus report under Sec-tion 35, an environmental-
assessment report under Section 38, a recommendation from
the Board unier Section 39 or from a referral to alternate
dispute resolution, the Minister may
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(a) approve the undertaking; 

(b) approve the undertaking, subject to 
any conditions the Minister deems appropriate; or 

(c) reject the undertaking. 

Notification of decision 
(2) The Minister shall notify the proponent, in 

writing, of the decision pursuant to subsection (1), together 
with reasons for the decision, within the time period pre-
scribed by the regulations. 1994-95, c. 1, s. 40. 

Requirements after approval 
41 Where approval for an undertaking has been 

given to a proponent pursuant to this Part, the Minister 
shall require the .proponent to 

(a) carry out environmental monitoring and 
rehabilitation studies and programs in order to deter-
mine the effect of mitigation measures; 

(b) remediate the affected environment to a 
level acceptable to the Minister. 1994-95, c. 1, s. 41. 

Environmental Assessment Board 
42 (1) There is hereby established the Nova Scotia 

Environmental Assessment Board. 

Duties of Board 
(2) The Board shall conduct public hearings or 

reviews and carry out the other functions assigned to the 
Board by this Act or as may be prescribed by the regulations. 

Composition 
(3) The Board consists of a Chair and such other 

members, not exceeding five, as are appointed by the 
Governor in Council in accordance-with the regulations. 

Non-Board members on panel 
(4) Upon the recommendation of the Chair, the 

Minister may appoint persons who are not members of the 
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(a) approve the undertaking;

(b) approve the undertaking, subject to
any conditioh-s the Minister deems appropriate; or

(c) reject the undertaking.

Notifi cation of decision
. (2) ' The Minister shall notify tlre ploponent, in

writine. of ihe decision pursuant to subs-ection (1), tog-ether
*ittr .Eisons for the deiision, within the time period pre-
scribed by the regulations. 1994-95, c. 1, s.40.

Req uirements after aPProval- - -^ 4l Where apprb'ial for an uldertaking has been
given to a proponeii pursuant to this Part, the Minister
shall require the.proponent to

(a) carry out environmental monitoring- and
rehabilitation itudies and programs in order to deter-
mine the effectof mitigation measures;

G) remediate the affected environment to a
level acceptable to the Minister. 1994-95, c. l, s.41.

Environmental Assessment Board
42 (1) There is hereby established the Nova Scotia

Environmental Assessment Board.

Duties of Board
(2) The Board shall conduct public hearings-or

reviews and'carry out the other functions assigned to the
Board by this Actbr as may be prescribed by the regulations.

Composition' (3) The Board consists of a Chair and such other
members, not exceeding five, as are - appointe4 by the
Governorin Council in accordance'with the regulations.

Non-Board members on Panel(4) Upon the iecommendation of the Chair, the
Minister r"!y appbint persons who are not members of the
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Board to sit on a panel to conduct a public hearing or review 
pursuant to this Part. 

Board members on panel 
(5) Any public hearing or review conducted 

pursuant to this Part shall be conducted by a panel at least 
one member of which shall be a member of the Board who 
shall act as the panel chair or co-chair. 1994-95, c. 1, s. 42. 

Duties of Board 
43 The Board shall 

(a) review an environmental-assessment report 
with respect to an undertaking referred to the Board by 
the Minister in accordance with the directions of the 
Minister; 

(b) consult with the public in accordance with 
this Act; 

(c) recommend to the Minister the approval or 
rejection of an undertaking, or conditions that ought to 
be imposed upon an undertaking if it proceeds; and 

(d) perform such other functions and exercise 
such powers as may be assigned to or conferred upon 
the Board by the Governor in Council or the Minister. 
1994-95, c. 1, s. 43. • 

Public consultation 
44 (1) In reviewing an environmental-assessment 

report pursuant to Section .43, the Board shall consult with 
the public by inviting written submissions from the public; 
by conducting a public hearing or review or in such other 
manner as determined by the Board. 

Hearing conducted in accordance with regulations 
(2) A public hearing or review conducted pursu-

ant to subsection (1) shall be conducted in accordance with 
the regulations. 
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Board to sit on a panel to conduct a public hearing or review
pursuant to this Part.

Board members on panel
(5) Any public hearing or review conducted

pursuant_to this Part shall be conducted by a panel at least
one membbr of which shall be a member of tlie Board who
shall act as the panel chair or co-chair. 1994-95, c. l, s.42.

Duties of Board
43 The Board shall

(a) reviewan environmental-assessrnentreport
with respect to an undertaking referred to the Board by
the Minister in accordance viith the directions of thiMinister; r

G) consult with the public in accordance with
thisAct;

(c) reconrmend to the Minister the approval or
5ejection of an underta\ing, or conditions thif ought to
be imposed upon an undertaking if it proceeds; an-d

(il perform such other functions and exercise
s-ucllpow_els ag may be assigned to or conferred upon
the Board by the Governor in Council or the Minister.
1994.95, c. 1, s.43.

Public consultation
44 (1) In reviewing an environmental-assessment

report pursuant to Section.43, the Board shall consult vrith
the public by inviting written submissions from the public,
by conducting a public hearing or review or in'such other
manner as determined by the Board.

Hearing conducted in accordance with regulations(2) A public hearing or review conducted pursu-
ant to subsection (i) stratt be co-nducted in accordanci with
the regulations.

!i'-:'*
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Powers of Board 
(3) For the purpose of any public hearing or 

review conducted pursuant to subsection (1), the Board may 

(a) administer oaths to witnesses and 
require the witnesses to give evidence under oath; 

(b) issue summonses requiring the atten-
dance of witnesses and the production of docu-
ments and things; 

(c) pay witnesses summonsed to give evi-
dence before the Board. 1994-95, c. 1, s. 44. 

Municipal approvals 
45 The Minister may require a proponent to obtain 

any municipal approval, permit or other authorization 
required at the time of registration pursuant to this Part 
before the Minister approves or rejects the undertaking. 
1994-95, c. 1, s. 45. 

Other enactments 
46 This Part does not exempt the proponent of any 

undertaking, whether or not the proponent has submitted an 
environmental-assessment report, from the requirements of 
any other enactment or other provision of this Act. 1994-95, 
c. 1, s. 46. 

Joint assessments 
47 (1) Where an undertaking is also subject to the 

environmental assessment or other review requirements of a 
municipality, Her Majesty in right of Canada, another 
province of Canada or another review process of the Govern-
ment, the Minister may enter into an agreement with the 
other government, Government agency or municipality in 
order to 

(a) determine what aspects of the under-
taking are governed by the laws of the respective 
governments; 

(b) provide for the carrying out of 
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Powers of Board(3) For the purpose of any public-hearing or
review conducted pursuant to subsection (1), the Board may

(a) administer oaths to witnesses and
require the witnesses to give evidence under oath;

(b) issue summonses requiring the atten-
dance of witnesses and the production of docu-
ments and things;

(c) pay witnesses summonsed to give evi-
dence before the Board. 1994-95, c. l, s. 44.

Municipal approvals
45' Tlie'Minister may require a proPonenq b obtain

anv municipal approval. iermit or other authorization
reduired at 'the tiirie of registration pursuant to -this Part
before the Minister approies or rejects the undertaking.
1994-95, c. 1, s. 45.

Other enactments
46 This Part does not exempt the proponent of any

undertaking, whether or not the propOnenthas submitted an
environmeoi;al-assessment repoft, fiom the requirements of
any other enactment or othef provision of this Act. 1994'95,

c. 1, s.46. .

Joint asiessments
47 (1) - Where an undertaking is also subject to the

environmental assessment or other review requirements of a
municipality, Her Majesty in right of Canada, another
provinci of einada or another review process of the Govern-
inent, the Minister may enter into an agreement. with the
other government, Govirnment agency or municipality in
order to

(a) determine what aspects of the under-
taking are governed by the laws of the respective
governments;

(b) provide for the carrYing out of

JANUARY 9, 1995



1994-95, c. 1 	 environment 	 37 

(i) the environmental assessment in 
whole or in part for the purpose of this Part,_ 
or 

(ii) the review of the undertaking 
under any enactment; 

(c) adopt for the purposes of the review 

(i) all or part of the procedures for 
environmental assessment or other review, 

(ii) reports and similar documents 
prepared by or under the authority of any 
enactment as part of the environmental 
assessment or other review; 

(d) determine what issues shall be 
addressed in the assessment or review; and 

(e) delegate the Minister's administrative 
responsibilities under this Part to the other gov-
ernment, Government agency or municipality, or 
accept the delegation of these responsibilities. 

Variation of requirements 
(2) Subject to subsection (3), the Minister, when 

negotiating an agreement pursuant to subsection (1), may 
vary the environmental-assessment administrative require-
ments of this Part. 

Time limitations 
(3) An agreement entered into pursuant to this 

Section shall stipulate time limitations for various stages of 
the assessment consistent with any regulations under this 
Act. 1994-95, c. 1, s. 47. 

Single hearing process 
48 Notwithstanding any other enactment, where an 

undertaking is subject to a municipal hearing, or a hearing 
under another review process of the Government, the Minis-
ter may enter into an agreement with the other party to 
provide for a single hearing process for the undertaking and 
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(i) the environmental assessment in
whole or in part for the purpose of this Part,
or'

(ii) the review of the undertaking
under any enactment;

(c) adopt for the purposes of the review

(i) all or part of the procedures for
.environmental assessment or bther review,

(ii) reports and similar doeuments
prepared by or under the authority of any
enacbnent ds part of the environmental
assesesment or other reviewl

(d) determine what issues shall be
addressed in the assessment or review; and

(e) delegate the Minister's arlministrative
responsibilities under this Part to the other gov-' ernment, Government agency or municipaliti, or
acceptthe delegation of these responsibilitiesl '

Variation of requirements(2) Subject to subsection (3), the Minister, when
nego{,ati'g an agreem-ent pursuant to iubsection (li, may
vary the_ e-n-vironmental- assessme nt ad "' i ni strative re { ui rd-
ments of this Part.

Time limitations
(3) An agreement entered into pursuant to this

section shall stipulate time limitations for various staees of
the assessment consistent with any regulations undei this
Act. tgga-9s, c. l, s. 4?.

Single hearing process
. 48 Notwithstanding any other enactment, where an

undertaking is subject to a-muiigip4 hearing, oia t "ari"lunder another review process of the Government, the Minis--
ter may-enter- into -an agreement with the other party to
provide for a single heariig process for the undertariing and

'. . :.. .t,
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the issues to be addressed at the single hearing. 1994-95, c. 1, 
s. 48. 

Regulations 
49 (1) The Governor in Council may make regula- 

tions 

(a) designating an undertaking or any 
class of undertakings to which this Part applies; 

(b) prescribing when an undertaking 
shall be registered and the information to be pro-
vided in a registration document; 

(c) prescribing terms of reference to be 
contained in a notice respecting an undertaking; 

(d) prescribing terms of reference for the 
preparation of a focus report or an environmen-
tal-assessment report; 

(e) respecting public consultation during 
a public hearing or review; 

(f) respecting the format of any report; 

(g) establishing criteria for the examina-
tion of proposed undertakings in order to deter-
mine whether an environmental-assessment 
report is required; 

(h) respecting the reference of any matter 
related to an environmental assessment of an 
undertaking or aspects of an undertaking to 
alternate dispute resolution; 

(i) respecting procedures for alternate 
dispute resolution; 

(j) prescribing periods of time within 
which the Minister or.other persons must perform 
certain duties pursuant to this Part; 
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the issues to be addressed at the single hearing. 1994-95, c. l,
s.48.

Regulations" 49 (l) The Governor in Council may make regula-
tions

(a) designating al qn{e$$ing or. any
class of undertikings [o which this Par! applies;

(b) prescribing when an undertaking
shall be reiistered and the information to be pro-
vided in a r-egistration document;

(c) prescribing terms of reference to be
contained i'n a noti'ce iespecting an undertaking;

(d) prescribing terms of reference for the
preparatiori of a focus report or an environmen-
tal-assessment rePort;

(e) respecting public consultation during
a public hearing or review;

(0 respecting the format of any report;

(g) establishing criteria for the examina-
tion ofproposed undeitakings in orier to deter-
mine whether an environmental-assessment
report is required;

(h) respecting the refe-rence of any matter
related to an- environmental assessment of an
undertaking or aspects of an undertaking to
alternate dispute resolution;

(i) respecting procedures for alternate
dispute reso'lution;

0) prescribing periods of time within
which the Minister or.other persons must perform' certain duties pursuant to this Part;
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(k) prescribing duties and procedures to 
be followed by the Board; 

(1) respecting public hearings and 
reviews by the Board; 

(m) respecting remuneration for members 
of the Board and experts retained by the Board; 

(n) exempting any person, class of per-
sons, undertaking or class of undertakings from 
this Part; 

(o) respecting a time period during which 
a proponent can act upon the approval of an 
undertaking; 

(p) respecting the requirements, design 
and implementation of environmental monitor-
ing and rehabilitation programs; 

(q) respecting class environmental assess-
ments; 

(r) respecting assessments under other 
enactments carried out jointly with an environ-
mental assessment under this Act; 

(s) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 49. 
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(k) prescribing duties and procedures to
be followed by the Board;

(l) respecting public hearings and
reviews by the Board;

(m) respecting remuneration for members
of the Board and experts retained by the Board;

(n) exempting any person, class of per-
s-ons, undertaking'or class of undertakings from
this Part;

(o) respecting a time period during which
a proponent can act upon the approval of an
undertaking;

(p) - respecting t-he requirements, design
and implementation of environmental monitor-
ing and rehabilitation programs;

(q) respecting class environmental assess-
ments;

(r) respecting assessments under other
enactments carried out jointly with an environ-
mental assessment under this Act;

(s) generally, respecting any matter
necessary or advisable to effectively carry out the
igtent and purpose of this Part.

Regulations Act(2) The exercise by the Governor in Council of
th.e- authority contained in subsection (1) is regulations
within the meaning of the Regulations Act.l994-9s,;. l, s.49.

: .?.
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PART V 

APPROVALS AND CERTIFICATES 

Approvals 

Prohibition 
50 (1) No person shall knowingly commence or 

continue any activity designated by the regulations as 
requiring an approval unless that person holds. the appro-
priate approval. 

Prohibition 
(2) No person shall commence or continue any 

. activity designated by the regulations as requiring an 
approval, unless that person holds the appropriate approval. 
1994-95, c. 1, s. 50. 

Exception 
51 Nothing in Section 50 prohibits the commence-

ment of work that, in the opinion of the Minister or 
according to the regulations, is work that is permitted to 
enable a proponent to comply with Part IV. 1994-95, c. 1, s. 51. 

Decision not to approve proposed activity 
52 (1) Where the Minister is of the opinion that a 

proposed activity should not proceed because it is not in the 
public interest having regard to the purpose of this Act, the 
Minister may, at any time, decide that no approval be issued 
in respect of the proposed activity if notice is given to the 
proponent, together with reasons. 

Factors to be considered 
(2) When deciding, pursuant to subsection (1), 

whether a proposed activity should proceed, the Minister 
shall take into consideration such matters as whether the 
proposed activity contravenes a policy of the Government or 
the Department, whether the location of the proposed 
activity is unacceptable or whether adverse effects from the 
proposed activity are unacceptable. 1994-95, c. 1, s. 52. 
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PART V

APPROVAI,S AND CERTIFICATE S

Approvals

Prohibition
50 (1) No person shall knowingly conrmence or

conti.nge any activity designated by the. rggulations as
requiring an approval unless that person holds. the appro-
priate approval.

Prohibition(2) No person shall conmence or continue any
. activity designated by the regulations as requiring an
approval, unless that person holds the appropriate approval.
1994-95, c. 1, s. 50.

Exception
51 Nothing in Section 50 prohibits the cornmence-

ment of work thlt, in the opinion of the Minister or
according to the regulations, is work that is permitted to
enable a proponent to comply with PartfV. 1994-95, c. l, s. 51.

Decision not to approve proposed activity
52 (1) Where theMinister is of the opinion that a

proposed activity should not proceed because it is not in the
public interest having regard to the purpose of this Act, the
Minister ray, a! any time, decide that no approval be issued
in respect of the proposed activity if notice is given to the
proponent, together with reasons.

Factors to be considered(2) When deciding, pursuant to subsection (1),
whether a proposed activity should proceed, the Minister
shall take into consideration such matters as whether the
proposed activity contravenes a policy of the Government or
the Department, whether the location of the proposed
activity is unacceptable or whether adverse effects from the
proposed activity are unacceptable. 1994-95, c. 1, s.52.

I
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Application for approval 
53 (1) An application for an approval shall be 

made in a form prescribed by the Minister and accompanied 
by the information stipulated by the Minister. 

Additional information 
(2) The Minister may require an applicant for 

an approval to submit any additional information the 
Minister considers necessary. 

Incomplete application 
(3) Where the Minister considers an application 

to be incomplete, the application shall not be processed until 
the information required is submitted. 

Municipal approval 
(4) The 'Minister may require, as part of an 

application for an approval, that an applicant obtain any 
municipal approval, permit or other authorization that is 
required at the time of the application made pursuant to this 
Part. 1994-95, c. 1, s. 53. 

Receipt of application acknowledged 
54 (1) On receipt of a completed application, the 

Minister shall acknowledge receipt of the application. 

Deadline for decision 
(2) A decision on the application shall be made 

within sixty days of the receipt of the completed application 
unless the Minister notifies the applicant otherwise in writ-
ing within ten days of receipt of the completed application. 
1994-95, c. 1, s. 54. 

Change of activity 
55 (1) No person shall, in any manner, change an 

activity that is the subject of an approval in a manner that 
will result, or may result, in an adverse effect unless an 
approval or an amendment to an approval authorizing the 
change is issued'by the Minister. 

Application to Minister 
(2) A person who wishes to changean activity 

under subsection (1) shall apply to the Minister. 
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Application for approval
_ 53 (1) An application for an approval shall be

5n"g. ip 1 form prescriSed by the Minister'and accompanied
by the information stipulated by the Minister.

Additional informatio n(2) The Minister may reguire an applicant for
plt 3pproval 

-to submit any ad:ditional infoririation the
iurnlster considers necessary.

Incomplete application
. (3) Where the Minister considers an application

t-o b-. incomplete, the application shall not be proceised until
the rnlbrmation required. is submitted.

Municipal approval
^ (4) The nMinister may require, as part of an

applicatio-n for an -approval, that-an appJiiant 6Utain any
municip_al approval,-iermit' or other airihorization that ii
lequired at the time of the application made pursuant to this
Part. 1994-95, c. 1, s.58.

Receipt of application acknowledged
.54 -(1) On receipt of a comlleted application, the

Minister shall acknowled-ge receipt ofthe appfi^cation.

Deadline for decision(2) A decision on the application shall be made
within .qixty-$a.vs of the. receipt of t[e completed appticatio"
lrnless the Minister notihes the applicant btherwi3d in writ-
ing within ten days of receipt of ihe completCd afplcaiion.
1994-95, c. l, s. 54.

Change of activity
.55 - (1) No pe.rson sllall, in any manner, change an

activity that is the Subject of an approial in a manner-that
wru result, or may result, in an adverse effect unless an
approval gr an.amendmeni to an approval auttiorizing the
change is issued'by the Minister.

Application to Minister(2) 4_p.Fol who wishbs_tg changean activity
under subsection (1) shall apply to theMinisb;:--_

,:. 4
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Subsection (1) does not apply 
(3) Subsection (1) does not apply to adjust-

ments, repairs, replacements or maintenance made • in the 
normal course of operations. 1994-95, c. 1, s. 55. 

Approval 
56 (1) The Minister may issue or refuse to issue an 

approval. 

Approval subject to conditions 
(2) The Minister may issue an approval subject 

to any terms and conditions the Minister considers appro-
priate to prevent an adverse effect. 

Additional requirements 
(3) Without restricting the generality of sub-

section (2), the Minister may require rehabilitation plans, 
implementation schedules and security from the approval 
holder. 

Environmentally sensitive areas 
(4) In environmentally sensitive areas, the 

terms and conditions of an approval may be more stringent, 
but may not be less stringent, than applicable terms and 
conditions provided in the regulations, policies, guidelines or 
standards prescribed or adopted by the Department. 1994-95, 
c. 1, s. 56. 

Security 
57 (1) Any person who seeks an approval, a certifi-

cate of qualification or certificate of variance under this Act 
to carry out any activity or undertaking shall provide finan-
cial or other security in respect of the activity or under-
taking as required by the Minister or by the regulations. 

Forfeiture or return of security 
(2) The Minister may determine the manner in 

which, and the conditions under which, any security that is 
deposited by an approval holder, the holder of a certificate of 
qualification or a certificate of variance may be forfeited or 
returned, in whole or in part. 1994-95, c. 1, s. 57. 
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Subsection (l) does not apply
(3) Subsection 11) does not apply to adjust-

ments, repairs, replacements or maintenance made in the
normal course of operations. 1994-95, c. 1, s.55.

Approval
56 (1) The Minister may issue or refuse to issue an

approval.

Approval subject to conditions
(2) The Minister may issue an approval subject

to any terms and conditions the Minister considers aPpro-
priate to prevent an adverse effect.

Additional require ments
(3) -Without restricting the geqerality of sub-

section (2), the Minister may require rehabilitation plans,
implementation schedules and security from the approval
holder.

Environmentallv sensitive areas(4) Ii environmentally sensitive areas, the
terms and conditions of an approval may be more stringent,
but may not be less stringent, than applicable terms and
conditions provided in the r-egulations, policies, guidelines or
standards prescribed or adopted by the Department. 1994-95,
c. 1, s.56.

Security
57 (1) Any person who seeks an approval, a certifi-

cate of qualification or certificate of variance under this Act
to carry out any activity or undertaking shall provide finan-
cial or other security in respect of the activity or under-
taking as required by the Minister or by the regulations.

Forfeiture or return of security(2) The Minister may determine the manner in
which, and the conditions under which, any security that is
deposited bv an approval holder. the holder of a certificate of
qualificatio-n or a iertificate of variance may be forfeited or
returned, in whole or in part. 1994-95, c. 1, s. 5?.
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Amendment of approval 
58 (1) On application by an approval holder, the 

Minister may amend a term or condition of, add a term or 
condition to, or delete a term or condition from an approval, 
if the Minister considers it appropriate to do so. 

Powers of Minister 
(2) The Minister may 

(a) amend a term or condition of, add a 
term or condition to, or delete a term or condition 
from an approval 

(i) if in the opinion of the Minister 
an adverse effect that was not reasonably 
foreseeable at the time the approval was 
issued`has occurred or may occur, 

(ii) if the term or condition relates to 
a monitoring or reporting requirement, or 

(iii) if the purpose of the amendment, 
addition or deletion is to address matters 
related to a temporary suspension of the 
activity by the approval holder; 

(b) cancel or suspend an approval for 
breach or default of the approval, or if new or 
corrected information respecting an adverse 
effect has been brought to the attention of the 
Minister; or 

(c) correct a typographical error in an 
approval. 

Notice to approval holder 
(3) The Minister shall give notice in writing, 

together with reasons,.to the approval holder at least thirty 
days in advance of making an amendment, addition or 
deletion pursuant to clause (2)(a). 

Notice to approval holder 
(4) The Minister shall forthwith on cancellation 

or suspension of an approval pursuant to clause (2)(b) give 
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Amendment of approval
. 58 (1) On application by an approval holder, the

Minjster may amend-d term or cirnditio"- ol add a term or
991di!i9.n to, or delete a term or condition from an approval,
if the Minister considers it appropriate to do so.

Powers of Minister(2) The Minister may

(a) amend a term or condition of, add a
term or condition to, or delete a term or condition
from hn approval

(i) if in the opinion of the Minister
an adverse effect thdt was not reasonably
foreseeable at the time the approval wai'. issuedhas occurred or may occui,

(ii) if the term or condition relates to
a monitoring or reporting requirement, or

- (iii) if the purpose of the amendment,
addition or delelion is to address matters
related to a temporary suspension of the
activity by the apiroval hold6r;

(b) cancel or suspend an approval for
breach or default of the 

-approval, 
or if new or

corrected information respecting an adverse' effect has been brought to-the altention of the. 'Minister;or

(c), correct a typographical error in an
approval.

Notice to approvat holder(q) The Minister shall give notice in writing,
tg8ether with reasols,.to_the approvil holder at least tliFtl
{"-ys . 

in advance of making -air 
amendment, addition o-r

deletion pursuant to clause (5xal.

Notice to approval holder(4) The Minister shall forthwith on cancellation
or suspension of an approval pursuant to clause (2Xb) give

\
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notice, in writing, together with reasons, of the cancellation 
or suspension to the approval holder. 1994-95, c. 1, s. 58. 

Transfer of approval 
59 (1) No person shall transfer, sell, lease, assign 

or otherwise dispose of an approval without the written con-
sent of the Minister. 

Deadline for consent 
(2) A consent pursuant to subsection (1) shall 

be given within sixty days of the receipt of an application or 
request, unless the Minister notifies the applicant otherwise, 
in writing, within ten days of receipt of the application or 
request. 

Amendment of approval 
(3) The Minister may, after consultation with 

the applicant, amend a term or condition of, add a term or 
condition to, or delete a term or condition from an approval. 
1994-95, c. 1, s. 59. 

New information 
60 An approval holder shall forthwith submit to the 

Minister any new and relevant information respecting any 
adverse effect that actually results or may potentially result 
from the activity to which the approval relates that comes to 
the attention of the approval holder after the issuance of the 
approval. 1994-95, c. 1, s. 60. 

Application for certificate of variance 
61 (1), An approval holder and any person acting 

on behalf of the approval holder may apply to the Minister 
for a certificate of variance to vary a term or condition of the 
approval or a requirement of the regulations. 

Issuance of certificate 
(2) The Minister may issue a certificate of vari-

ance if the Minister considers that the proposed variance is 
not likely to cause a significant adverse effect and shall 
advise the approval holder of the decision. 
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notice, in writing, together with reasons, of the cancellation
or suspension to the approval holder. 1994-95, c. 1, s. 58.

Transfer of approval
59 (l) No person shall transfer, sell, lease, assign

or otherwise dispose of an approval without the written con-
sent of the Minister.

Deadline for consent
(2) A consent pursuant to subsection (1) shall

be given within'sixty days of the receipt of an application or
request, unless the Minister notilies the applicantotherwise,
in writing, within ten days of receipt of the application or
request.

Amendment of approval
(3) The Minister may, after consultation with

the applicant, amend a term or condition of, add a term or
condition to, or delete a term or condition from an approval.
1994-95, c. 1, s. 59.

New information
60 An approval holder shall forthwith submit to the

Minister any new and relevant information respecting any
adverse effect that actually results or may potentially result
from the activity to which the approval relates that comes to
the attention of the approval hoider after the issuance of the
approval. l9g4-9s, c. 1, s.60.

Application for certificate of variance
6l (1) An approval holder and any person acting

on behalf of the approval holder may apply to the Minister
for a certificate of v?rriance to vary a term oi condition of the
approval or a requirement of the regulations.

Issuance of certificate' (2) The Minister may issue a certificate of vari-
ance if the Minister considers that the proposed variance is
not likely to cause a significant adverse effect and shall
advise the approval holder of the decision.
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Powers of Minister 
(3) The Minister may 

(a) impose any term or condition that the 
Minister considers appropriate with respect to 
any certificate of variance; 

(b) specify requirements as to the manner 
in which the activity to which the certificate of 
variance relates is to be carried out or operated; • 
or 

(c) amend a term or condition of, add a 
term or condition to, or delete a term or condition 
from a certificate of variance. 

Certificate in effect during prescribed period 
(4) A certificate of variance is in effect only 

during the period prescribed and, notwithstanding anything 
contained in .this Act, during that period the terms and 
conditions of the approval or the requirements of the regula-
tions that are not varied by the certificate apply to the 
activity to which the certificate relates.. 1994-95, c. 1, s. 61. 

Certificate of Qualification 

Certificate of qualification 
62 No person shall commence or continue any 

activity or the use of any thing that is designated by the 
regulations as an activity or thing in respect of which a 
certificate of qualification is required unless that person 
holds the appropriate certificate of qualification. 1994-95, c. 1, 
s. 62. 

Application for certificate 
63 (1) Application for a certificate of qualification 

shall be made to the Minister in accordance with the regula-
tions. 

Additional information 
(2) The Minister may require an applicant for a 

certificate of qualification to submit any additional informa-
tion the Minister considers necessary. 1994-95, c. 1, s. 63. 
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(3) TheMinistermay

- (a) impose any term or condition that the
Minister,considers appropriate with respect to
any certificate of variance;

&) specify requirements as to the manner
in which the activiti to which the certifrcate of
variance relates is t6 be carried out or operated;
or

(c) a:nend a term or condition of, add a
term or condition to, or delete a term or condition
from a certificate of variance.

Certificate in effect duriig prescribed period(4) A certificate of variancs is in effect only
during the period prescribed and, notwithstanding anythin!
contained in.this Act. durins that period the terms and
conditions of the approval or t[e requirements of the regula-
tions that are not-varied by the tertifrcate apply to the
activity to which the certificale relates.. 1994-95,.. i,.. er.

Certifrcate of Qu alifi cation

Certifi cate of qualifi cation
, 62 No person shall conrmence or continue any

activity. or the use of any thing that is designated by thl
regulations as an activity or thing in respeit of which a
gelt!fic-ate of qualifrcation is required unllss that person
holds the appro-priate certificate oiqualification. 1994-98, c. r,
s.62.

Application for certifi cate63 (1) Application for a certificate of qualification
shall be made to th; Minister in accordance witti the regula-
tions.

Additional information(2) The Minister may require an applicant for a
certificateof qualification to subirit airy additiririal informa-
tion the Minisler considers necessary. tgg+-g5, c. l, s. 63.

i::r
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Issuance of certificate 
64 (1) The Minister may issue or refuse to issue a 

certificate of qualification in accordance with the regula-
tions. 

Certificate may be subject to conditions 
(2) The Minister may issue a certificate of qual-

ification subject to any terms and conditions considered 
appropriate. 

Validity 
(3) A certificate of qualification is valid for the 

term prescribed in the regulations. 1994-95, c, 1, s. 64. 

Amendment and cancellation of certificate 
65 (1) The Minister may 

(a) amend a term or condition of, add a 
term or condition to, or delete a term or condition 
from a certificate of qualification if the Minister 
considers it appropriate to do so; 

(b) cancel or suspend a certificate of qual-
ification if the Minister considers that it is appro-
priate to do so; 

(c) correct a typographical error in a certi-
ficate of qualification; or 

. (d) cancel a certificate of qualification on 
application by the holder of the certificate of qual-
ification. 

Advance notice 
(2) The Minister shall give notice in writing, 

together with reasons, to the holder of a certificate of qualifi-
cation at least thirty days in advance of making an amend-
ment, addition or deletion pursuant to clause (1)(a). 

Notification of decision 
(3) The Minister shall forthwith on cancellation 

or suspension of a certificate of qualification pursuant to 
clause (1)(b) give notice, in writing, together with reasons, of 
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Issuance of certificate
64 (1) The Minister nay issue or refuse to.issue a

certificate of qualification in accordance with the regula-
tions.

Certificate may be subject to conditions(2) The Minister may issue a certifieate of qual-
ilication subject to any terms and conditions considered
appropriate.

Validity
(3) A certificate of qualification is valid for the

term prescribed in the regulationi. rgg+-gs, c. l, s. 64.

Amendment and cancellation of certificate
65 (1) The Ministermay

(a) amend a term or condition of, add a
term or condition to, or delete a term or condition
from a certificate of qualification if the Minister
considers it appropriate to do so;

(b) cancel or suspend a certificate of qual-
ification if the Minister considers that it is appro-
priate to do so;

' (c) correct a typographical errorin a certi-
ficate of qualification; or

. (d) . cancel a certificate of qualification on
application by the holder of the certificate of qual-
ification.

Advance notice
(2) The Minister shall give notice in writing,

together with reasons, to the holder of a certificate of qualifi-
cation at least thirty days in advance of making an amend-
ment, addition or deletion pursuant to clause (1)(a).

Notification of decisio n(3) The Minister shall forthwith on cancellation
or suspension of a certificate of qualification pursuant to
clauseilXb) give nctice, in writing, together with reasons, of
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the cancellation or suspension to the holder of the certificate 
of qualification. 1994-95, c. 1, s. 65. 

Regulations 
66 (1) The Governor in Council may make regula- 

tions 

(a) designating activities or any class of 
activities for which an approval or certificate of 
qualification is required, and specifying the kind 
of approval or certification of qualification 
required; 

(b) prescribing the length of time for 
which apprgvals and certificates of qualification 
may be issued and permitting an approval or 
certificate of qualification to be issued for a 
shorter period of time than prescribed in the regu-
lations; 

(c) governing and prohibiting any activ-
ity or the use of any thing for the purpose of the 
protection of the environment, including regula-
tions governing the design, construction, main-
tenance or use of the activity or thing; 

(d) governing and prohibiting the manu-
facture, sale or use of any equipment, device or 
service designed or provided for any purpose 
related to the protection of the environment; 

(e) respecting security under Section 57; 

(f) generally, respecting any matter nec-
essary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 66. 
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Regulations
66 (1) The Governor in Council may make regula-

tions

(e) designating activities or any class of
activities for which a-n approval or ceriilicate of
qualificatio! is required, and specifying the kind
of apnloval or iertification- of -quilification
required;

(b) prescribins the lensth of time for
whi ch appfopals' andlertifrcatei of qu alifi cation
may be issued and permitting an approval or
ceriificate of qualifiiation to-be issuid for a
shorter period o?time than prescribed in the regu-
lations;

. (.) governing and prohibiting any activ-
ity or tle usg of any thingfor the pulposi of the
protection of the environment, including regula-
tions governing the design, constructioi, dain-
tenance or use of the activity or thing;

- (d) _governing and prohibiting the manu-
facture, sale or use of any equipmeit. device or
service designed or provided for any purpose

. related to the protection of the environrirerit; '

(e) respecting security under Section 57;

(D generally, respecting any matter nec,
essary or advisable to effectiv-elv iarrv out the
intent and purpose of this Part.

Regulations Act
(2) The exercise by the Governor in Council of

the authority contained in sirbsection (1) is rezulations
witlrin the meaning of the Regulations Act. 1994-95,;. l, s. 66.

a
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PART VI 

RELEASE OF SUBSTANCES 

Prohibition 
67 (1) No person shall knowingly release or permit 

the release into the environment of a substance in an 
amount, concentration or level or at a rate of release that 
causes or may cause a significant adverse effect, unless 
authorized by an approval or the regulations. 

Prohibition 
(2) No person shall release or permit the 

release into the environment of a substance in an amount, 
concentration or level or at a rate of release that causes or 
may cause a significant adverse effect, unless authorized by 
an approval or the regulations. 1994-95, c. 1, s. 67. 

Prohibition 
68 (1) No person shall knowingly release or permit 

the release of a substance into the environment in an 
amount, concentration or level or at a rate of release that is 
in excess of that expressly authorized by an approval or the 
regulations. 

Prohibition 
(2) No person shall release or permit the 

release of a substance into the environment in an amount, 
concentration or level or at a rate of release that is in excess 
of that expressly authorized by an approval or the regula- 
tions. 1994-95, c. 1, s. 68. 

Duty to report release 
69 (1) Any person responsible for the release of a 

substance into the environment that has caused, is causing 
or may cause an adverse effect, shall forthwith, as soon as 
that person knows or ought to know of the release, report it 
to 

(a) the Department at its emergency tele-
phone number; 
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Prohibition
67 (1) No person shall knowilgly release or Permit

the release into the environment of a substance in an
amount, concentration or level or at a rate of release that
caus€s or may cause a significant adverse effect, unless
authorized by an approval or the regulations.

Prohibition
(2) No per€on shall release or permit the

release into the environment of a substance in an amount,
concentration or level or at a rate of release that causes or
may cause a significant adverse effect, unless authorized by
an approval or the re'gulations. 1994-95, c. 1, s. 6?.

Prohibition
68 (1) No person shall knowingly release or permit

the release of a substance into the environment in an
amount, concentration or level or at a rate of release that is
in excess of that expressly authorized by an approval or the
regulations.

Prohibition
(2) No person shall release or permit the

release of a substance into the environment in an amount,
concentration or level or at a rate of release that is in excess
of that expressly authorized by an approval or the regula-
tions. 1994-95, c. 1, s.68.

Duty to report release
69 (1) Any person responsible for the release of a

substance into the environment that has caused, is causing
or may cause an adverse effect, shall forthwith, as soon as
that person knows or ought to know of the release, report it
to

(a) the Department at its emergency tele-
phone number;
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(b) the owner of the substance, where 
applicable, if the person reporting knows or is 
readily able to ascertain the identity of the owner; 

(c) the person having care, management 
or control of the substance, where applicable, if 
the person reporting knows or is readily able to 
ascertain the identity of that person; and 

(d) any other person who the person 
reporting knows or ought to know may be directly 
affected by the release. 

Duty to report release 
(2) Any person responsible for the release of a 

substance into the environment that is in excess of an 
amount, concentration, level or rate of release expressly 
authorized by an approval or regulations, shall forthwith, as 
soon as that person knows or ought to know of the release, 
report it in the manner prescribed in the approval or the 
regulations, as the case may be, to the persons identified in 
clauses (1)(a) to (d). 1994-95, c. 1, s. 69. 

Voluntary submission of information 
70 (1) Any person responsible who voluntarily 

provides the Department with detailed information obtained 
through an environmental audit or environmental-site 
assessment about non-compliance with the requirements of 
this Act by that person, shall not be prosecuted for the non-
compliance, if the person complies with 

(a) the terms of any agreement negotiated 
by the Minister and the person; or 

(b) any order issued under Part XIII to 
address the non-compliance by the person. 

Subsection (1) does not apply 
(2) Subsection (1) does not apply if the Depart-

ment is independently aware of the non-compliance prior to 
receiving the information from the person. 1994-95, c. 1, s. 70. 
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G) the owner of the substance, where
applicable, if the person reporting knows or is
readily able to ascertain the identity of the owner;

(c) the person having care. manasement
or control of the substance, -rrhere applic-able, if
the person reporting knows or is readlly able to
ascertain the identity of that person; and

(d) any other person who the person
reporti!g knows or ought to know may be directly
affected by the release.

Duty to report release(2) Any person responsible for the release of a
substance into the environment that is in excess of an
amount, coacentrati6n, Ievel or rate of release expressly
authorized by an approval or regulations, shall forthwith, a-s
soon as that person knows or ought to know of the release,
report it in the manner prescribed in the approval or the
relrrlations, as the case niay be, to the persorii identified in
clauses (1Xa) to (d). 1994-95, c. l, s.69.

Voluntary submission of information
70 (1) Any person responsible who voluntarily

provides the Departmdnt with detailed information obtainef,
through an environmental audit or environmental-site
assessment about non-compliance with the requirements of
this Act by that person, shall not be prosecuteii for the non-
compliance, if the person complies wifh

(a) the terms of any agreement negotiated
by the Minister and the person; or

G) any order issued under Part XItr to
address the non-compliance by the person.

Subsection (1) does not apply
tZ) Subsection (l}does not apply if the Depart-

men-t is indepen^dently_ aware of the non-Ccimpliance pribr to
receiving the information from the person. lgg4-95, c. t, s. ?0.
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Duty to take remedial measures 
71 Any person responsible for the release of a sub-

stance under this Part shall, at that person's own cost, and as 
soon as that person knows or ought to have known of the 
release of a substance into the environment that has caused, 
is causing or may cause an adverse effect, 

(a) take all reasonable measures to 

(1) prevent, reduce and remedy the 
adverse effects of the substance, and 

(ii) remove or otherwise dispose of the sub-
stance in such a manner as to minimize adverse 
effects; 

(b) take any other measures. required by an 
inspector or an administrator; and 

(c) rehabilitate the environment to a standard 
prescribed or adopted by the Department. 1994-95, c. 1, 
s. 71. 

Emergency measures 
72 (1) Where an inspector or an administrator is of 

the opinion that 

(a) a release of a substance into the envi-
ronment may occur, is occurring or has occurred; 
and 

(b) the release may cause, is causing or 
has caused an environmental emergency, 

the inspector or administrator may take such emergency 
measures prescribed in the regulations that the inspector or 
administrator considers necessary to prevent, reduce and 
remedy the adverse effects. 

Application of subsection (1) 
(2) Subsection (1) applies whether or not the 

release of the substance into the environment is or was 
expressly authorized by, and is or was in compliance with, an 
approval or the regulations. 1994-95, c. 1, s. 72. 
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Duty to take remedial measures' 7l Any person responsible for the release of a sub-
stance under thii Part shafl, at that person's own cost, and as
soon as that person knows'or ought to have kn-own of the
release of a substance into the env'ironment that has caused,
is causing or may cause an adverse effect,

(a) take all reasonable measures to

(i) prevent, reduce and remedy the
adverse eff6cts ofthe substance, and

(ii) remove or otherwise dispose of the sub-
stance in such a manner as to minimize adverse

' effects;

(b) take'any other measures'required by an
inspector or an administrator; and

(c) rehabilitate the environment to a standard
prescribed or adopted by the Department. 199495, c. l,
s. ?1.

Emergency measures
72 (i) Where an inspector or an administrator is of

the opinion that

(a) a release of a substance into the envi-
ionment may occur, is occurring or has occurred;
and

(b) the release may cause, is causing or
has caused an environmental emergency,

the inspector or administrator may take such emergency
measures prescribed in the regulations that the ins-pector or
administrator considers nece-sary to prevent, reduce and
remedy the adverse effects.

Application of subsection (l)
(2) Subsection (1) applies whether or not the

release of the substance into the environment is or was
expressly authorized by, and is or was in compliance with, an
approval or the regulations. 1994-95, c. l, s. ?2.
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Powers of Minister 
73 The Minister may 

(a) classify releases for the purpose of this Part 
and exempt any release or any class of release from the 
application . of this Part and -attach terms and con-
ditions to any such exemption; 

(b) prescribe the concentration, amount, level 
and rate, including the maximum-  concentration, 
amount, level and rate of a substance that may be 
released into the environment; 

(c) determine the manner in which a report of a 
release of a substance is to be made and the contents of 
the report. 1994-95, c. 1, s. 73. 

Regulations 
74 (1) The Governor in Council may make regula- 

tions 

(a) respecting spill reporting under Sec-
tion 69; 

(b) respecting environmental-site assess-
ments and environmental audits provided pur-
suant to Section 70; 

(c) respecting remediation measures 
under Section 71; 

(d) respecting emergency measures taken 
under Section 72, including the levels of training 
for responding to environmental emergencies; 

(e) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 74. 
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Powers of Minister
73 The Ministermay

_ (a) classify releases for the purpose of this Part
and_gxempt any release or any clasi ofielease from the
application.of this Part and .attach terms'and con-
ditions to any such exemption;

(b) prescribe the concentration, amount, level
and rate, including the maximum' conpentration,
arlount, level and rate of a substance that may be

. released into the environment;

(c) determine the manner in which a report of a
release of a substance is to be made and the coritents of
the report. 1994-95, c. l, s. ?8.

Regulations
. 74 (1) The Governor in Council may make regula-

tions

(a) respecting spill reporting under Sec-
tion 69;

G) respecting environmental-site assess-
ments and environmental audits provided pur-
suantto Section 70;

(c) respecting remediation measures. under Section?t;

(d) respecting emersencv measures taken
under Section-?2, inEludinf the levels of training
for responding to environmEntal emergencies;

(e) . generally, respecting any matter
necessary or advisable to effectively cany out the
intent and purpose of this Part.

Regulations Act(2) The exercise by the Governor in Council of
the authority contained in subsection (1) is rezulations
within the meaning of the Regulotions Act. 1994-9s,;. l, s. ?4.
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PART VII 

DANGEROUS GOODS AND PESTICIDES 

Storing and handling 
75 Unless authorized under this Part or regulations 

made pursuant to this Part, a person who handles dangerous 
goods, waste dangerous goods or pesticides shall do so in a 
manner that ensures that the dangerous goods, waste 
dangerous goods or pesticides do not cause an adverse effect 
to the environment. 1994-95, c. 1, s. 75. 

Prohibition 
76 Subject to the regulations, no person shall sell or 

distribute any crop, food, feed, animal, plant, water, produce, 
product or other matter that 

(a) contains dangerous goods, waste dangerous 
goods or a pesticide in excess of the permissible concen-
trations as established by this Act, the Food and Drug 
Act (Canada) or the Pest Control Products Act 
(Canada); or 

(b) the person knows or ought reasonably to 
know has been contaminated by dangerous goods, 
waste dangerous goods or pesticides in excess of 
permissible concentrations as established by this Act, 
the Food and Drug Act (Canada) or the Pest Control 
Products Act (Canada). 1994-95, c. 1, s. 76. 

Research 
77 The Minister shall undertake research and adopt 

policies, programs and strategies to find alternatives to the 
use of dangerous goods and pesticides and to reduce the 
production of waste dangerous goods and pesticides. 1994-95, 
c. 1, s. 77. 

Dangerous Goods and Waste Dangerous Goods 

Powers of Minister 
78 (1) The Minister may 
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PART\rII

DANGEROUS GOODS AND PESTICIDES

Storing and handling
75 Unless aut[orized under this Part or regulations

made pursuant to this Part, a person who handles dangerous
goods, waste dangerous goodi or pesticides shall do so in a
manner that eniures t-hat the dangerous goods, waste
dangerous goods or pesticides do not cause an adyerse effect
to the environment. 1994-95, c. 1, s. ?5.

Prohibition
76 Subject to the regulations, no person shall sell or

distribute any crop, food, feed, animal, plant, water, produce,
product or other matter that

(a) contains dangerous goods, waste dangerous
goods or a pesticide in excess of the permissible concen-
Irations as established by this Act,ihe Food and Drug
Act (Canada) or the Pest Control Products Act
(Canada); or

(b) the person knows or ought reasonably -toknow has been contaminated by dangerous goods,
waste dangerous goods or pesticides in excess of
permissible- concent-rati ons as'establi shed by this Act,
ihe Fciod and Drug Act (Canada) or the Pest Control
Products Act (Canada). tgga-gs, c. 1, s. ?6.

Research
77 The Minister shall undertake research and adopt

policies, programs and strategies to find alternatives to the
use of dangerous goods and pesticides and to reduce the
production of waste dangerous goods and pesticides. 1994-95,
c. 1, s. ?7.
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(a) stipulate the quantity or concentra-
tion of dangerous goods or waste dangerous goods 
that may be released into the environment, either 
alone or in combination with any other substance 
from any source; 

(b) stipulate the manner and conditions 
under which dangerous goods or waste dangerous 
goods may be released into the environment, 
either alone or in combination with. any other 
substance; 

(c) establish procedures respecting the 
conducting of sampling, analyses, tests, measure-
ments or monitoring of dangerous goods or waste 
dangerous goods and the submission of the results 
to the Miniiter; 

(d) establish procedures requiring and 
respecting the submission of samples of danger-
ous goods or waste dangerous goods to the Minis-
ter. 

Powers of Minister 
(2) The Minister may direct a person respon-

sible for dangerous goods or waste dangerous goods to 

(a) take specified precautions regarding 
the handling of dangerous goods or waste danger-
ous goods; 

(b) handle dangerous goods or waste dan-
gerous goods in accordance with specified terms 
and conditions; 

(c) remove dangerous goods or waste dan-
gerous goods from a specified location; 

(d) take dangerous goods or waste danger-
ous goods to a specified location; 

(e) take specified precautions with respect 
to the treatment or decontamination of a place 
affected by dangerous goods or waste dangerous 
goods; 
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(a) stipulate the quantity or concentra-
tion of dangerous go-ods or waste dangerous goods
that may be released into the environment, e-ither
alone or in combination with any other substance
from any source;

G) stipulate the manner and conditions
under which dangerous goods or waste dangerous
gggds may be released into the enviroiiment,
either alone or in combination with. any other
substance;

(c) establish procedures respecting the
conducting of sampling, analyses, tesls, measure-
ments or monitoring of dangerous goods or waste
dangerous goods anil the su5mission of the results
to the Minister;

(d) establish procedures requiring and
respecting the submiision of samplei of dinger-. ous goods or waste dangerous goods to the Minis-
ter.

Powers of Minister
- _ (2) The Minister may direct a person respon-

sible for dangerous goods or waste-dangerous loods to

- (a) take specified precautions regarding
the handling of ddngerous goods or waste dangerl
ous goocts;

ft) bandle dangerous goods or waste dan-
gerous g.99.ds in accordance wtith specifred terms
and conctruons;

(c) remove dangerous goods or waste dan-
gerous goods from a specified l6cation;

(dl take dan_gerous goods or waste danger- .

ous goods to a specified location;

(e) take specified precautions with respect
to the treatmenf or decontamination of a piace
affected by dangerous goods or waste dangirous
gooqs;

.'ANUARY 9. 1993



54 	 environment 	 1994-95; c. 1 

(f) take specified precautions with respect 
to the future use of a place affected by dangerous 
goods or waste dangerous goods; 

(g) undertake, in respect of dangerous 
goods or waste dangerous goods, investigations, 
tests, surveys or other action and report the 
results to the Minister; 

(h) prepare-  and submit to the Minister a 
written contingency plan respecting the handling 
of dangerous goods or waste dangerous goods. 
1994-95, c. 1, s. 78. 

Pesticides 

Prohibition 
79 (1) Subject to subsection (2), no person shall 

(a) sell, distribute, use, apply, handle, 
store or transport a pesticide; 

(b) operate or clean any machinery, equip-
ment, vehicle, aircraft or vessel used in connec-
tion with the sale, distribution, use, application, 
handling, storage or transportation of a pesticide; 
or 

(c) use or clean a pesticide container, 

except in accordance with the regulations and the label filed 
with the certificate of registration for that pesticide. 

Conflict 
(2) Where there is a conflict between any appli-

cable provision of a regulation and the provision on the label 
referred to in subsection (1), the most stringent provision 
prevails. 

Prohibition 
(3) No person shall dispose of a pesticide, a 

mixture containing a pesticide, a thing that is treated or 
contaminated with a pesticide or a container that has been 
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(0 take specified precautions with respect
to the future use-of a place affected by dangerous
goods or waste dangerous goods;

(g) undertake, in respect of dangerous
goods or waste dangerous goods, investiga_tio.1ts'" tests, surveys or other action and report the
results to the Minister;

(h) prepare'and submit to the Minister a
written continlency plan respecting the handlilg
of dangerous goods-or waste dangerous goods.
1994-95, c. 1, s. 78.

Pesticides

Prohibition
79 (1) Subject to subsection (2), no person shall

(a) sell, distribute, use, apply, handle,
store or transport a pesticide;

(b) operate or clean anymachinery, equip-
ment, vehicle, aircraft or vessel used in connec-
tion with the sale, distribution, use, application,
handling, storage or transportation of a pesticide;
or

(c) use or clean a pesticide container,

except in accordance with the regulations and the label filed
witlr,the certificate of registration for that pesticide.

Conflict
(2) Where there is a conflict between any appli-

cable provision of a regulation and the provision on the label
referrld to in subsect-ion (1), the mosi stringent provision
prevails.

Prohibition
(3) No person shall dispose of a pesticide, a

mixture containins a pesticide. a thine that is treated or
contaminated witlia pisticide or a contliner that has been
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used to hold a pesticide in a manner other than the manner 
prescribed in the regulations. 1994-95, c. 1, s. 79. 

"Federal Regulatory Authority" defined 
80 (1) In this Section, Federal Regulatory Author-

ity includes, but is not limited to, the Minister of Agriculture 
for Canada, and includes Acts and regulations within the 
jurisdiction of that Minister. 

Destruction of crops 
(2) Crops used for pesticide research shall be 

destroyed or otherwise prevented from direct or indirect 
entry into food-marketing channels, unless otherwise 
approved by Health Canada. 

Pesticide research " 
(3) Pesticide research is subject to all require-

ments of the Federal Regulatory Authority. 

Notification before conducting research 
(4) A person conducting pesticide research in 

the Province shall notify the Department before commenc-
ing the pesticide research and shall provide the Department 
with such information as the Minister considers necessary. 

Minister may give directions 
(5) The Minister may give additional directions 

to a person to whom a pesticide research permit is issued by 
the Federal Regulatory Authority. 1994-95, c. 1, s. 80. 

Powers and duties of Minister 
81 The Minister 

(a) shall develop, co-ordinate and enforce poli-
cies, planning and programs respecting integrated pest 
management and alternatives to the use of pesticides; 

(b) may make grants and loans for research 
related to pesticides and integrated pest management 
and the control of pests in such amounts and on such 
terms and conditions as the regulations prescribe. 
1994-95, c. 1, s. 81. 
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used to hold a pesticide in a manner other than the manner
prescribed in the regulations. 1994-9b,c. l,s.?9.

"Federal Regulatory Authority" defined
80 (1) In this Section, Federal Rezulatory Author-

ity includes, but is not limited to, the Ministlr of Airiculture
for-C-anada, qqd includes Acts and regulations #ithin the
jurisdiction of that Minister.

Destruction of crops
(2') Crois used for pesticide research shall be

{estroyed or otherwise prevent-ed from direct or indirect
entry ilto food-marketing channels, unless otherwise
approved by Health Canada.

Pesticide research'
_ (3I _Pesticide research is subject to all require-

ments of the Federal Regulatory Authority.

Notification before conducting research(4) 4 p"tsqn conduiting pesticide research in
the Province shall notify the Deparfmint before cou]menc-
ing the pesticide research and shill provide the Department
with such infonnation as the Minister considers necissary.

Minister may give directions(5) ilhe Minister may give additional directions
to ajerson- p whgm a pesticide research permit is issued by
the Federal Regulatory Authority. 1994-95, c. 1, s. g0.

Powers and duties of Minister
81 The Minister

(a) shall develop, co-ordinate and enforce poli-
cies, planning and programs respecting integrated pest
management and alternatives to the use of pesticides;

ft) may make grants and loans for research
related to pesticides an-d integrated pest management
and the eontrol of pests in suih amounts and dn such
terms and conditions as the regulations prescribe.
1994-95, c. 1, s. 81.
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Petroleum Products 

"motive fuel" defined 
82 In Sections 83 and 84, "motive fuel" means any 

petroleum product used to power a vehicle, aircraft or vessel 
and includes gasoline and diesel oil but does not include 
kerosene or fuel oil. 1994-95, c. 1, s. 82. 

Prohibition 
83 (1) No person shall store or sell as a retailer, 

wholesaler or wholesaler-retailer any motive fuel or fuel oil 
from 

(a) a terminal, bulk plant, bulk station or 
other facility operated in the Province by a whole-
saler of motive fuel or fuel oil; 

(b) a motive fuel or fuel oil outlet operated 
by that person; or 

(c) any other facility, 

unless that person holds a valid approval. 

Prohibition 
(2) No retailer shall sell or store motive fuel or 

fuel oil unless 

(a) the motive fuel or fuel oil is purchased 
from a wholesaler who holds a valid approval; or 

(b) that person is a wholesaler-retailer 
who holds a valid approval. 1994-95, c. 1, s. 83. 

Regulations 
84 (1) The Governor in Council may make regula- 

tions 

(a) designating . dangerous goods and 
waste dangerous goods, and classifying danger-
ous goods and waste dangerous goods; 
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"motive fuel" defined
82 In Sections 83 and 84, "motive fuel" means any

petroleunr product used to power'a vehicle, aircraft or vessel
and includes gasoline and diesel oil but does not include
kerosene or fuel oil. rgga-gs, c. 1, s.82.

Prohibition
83 (1) No person shall store or sell as a retailer,

wholesaler or wholesaler-retailer any motive fuel or fuel oil
from

(a) a terminal, bulk plant, bulk station or
other facility operated in the Province by a whole-
saler of motive fuel or fuel oil;

&) a motive fuel'or fuel oil outlet operated
by thatperson; or

(c) ' any other facilitY,

unless that person holds a valid approval.

Prohibition
(2) No retailer shall sell or store motive fuel or

fuel oil unless

(a) the motive fuel or fuel oil is purchased
. from a wholesaler who holds a valid approval; or

(b) that person is a wholesaler-retailer
who holds a valid approval. 1994-9s, c. t, s. 88.

Regulations
84 (1) The Governor in Council may make regula-

tions

(a) designating dangerous goods and
waste dangerous goods, and classifying danger-
ous goods and waste dangerous goods;
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(b) respecting the places where dangerous 
goods, waste dangerous goods or pesticides may 
be released into the environment; 

(c) respecting the quantity or concentra-
tion of dangerous goods, waste dangerous goods or 
pesticides that may be handled; 

(d) respecting the purposes for which dan-
gerous goods, waste dangerous goods or pesticides 
or a product containing dangerous goods, waste 
dangerous goods or pesticides may be handled; 

(e) regulating or prohibiting the handling 
of dangerous goods, waste dangerous goods or 
pesticides, and containers holding dangerous 
goods, wade dangerous goods or pesticides; 

(f) respecting the sale' or distribution of 
items referred to in Section 76; 

(g) requiring and respecting the submis-
sion of information including manifests relating 
to dangerous goods, waste dangerous goods or 
pesticides to the Minister; 

(h) requiring manufacturers, distributors 
or sellers to recall products or materials contain-
ing dangerous goods, waste dangerous goods or 
pesticides; 

(i) governing signs, markings or other 
identification to be used for public notification; 

(j) respecting the use, operation and 
cleaning of vehicles, aircraft, vessels, machinery, 
equipment and containers used in connection 
with the handling of dangerous goods, waste dan-
gerous goods or pesticides; 

(k) determining, in the case of any fluid or 
substance, whether or not that fluid or substance 
is motive fuel or fuel oil; 
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, G) respecting the places where dangerous
goods, waste dangeroul goods or pesticides may
be released into the environment;

Fl respecting-the quan_tity or concentra-
Eronot dangerous go-ods, wa_ste-dangerous goods or
pesticides that may be handled;

(d) respecting the purposes for which dan-
gerous BQods, waste rtange_rous goods or pesticides
or a product containing dangeious goofs, waste
clangerous goods or pesticides may be handled;

^ , 
(.) regulating or prohibiting the handling

or ctangerous goods, waste dangerous goods or
pesticides,. and. containers holding dangerous
goods, waste dangerous goods or pesticides;-

(f) respecting the sale'or distribution of
items referred to in Section76;

(g) requiring and respectins the submis-
siol of information including manifests relating
to d,l+serous- goods, waste Eangerous goods oi
pesticides to tha Minister;

-(h) requiring manufacturers, distributors
or sellers to recall products or materials contain-
i"g..d?Tgerous goois, waste dangerous goodJ o,
pesncrdes;

(l loverning sJgns, Inirkings or other
identificati6n to be u-sed lor lublic notTncaiiorr; 

---

. 0) .5eppec_ting the use, operation and
cleaning of vehicles, aircraft, vessels, machinery.
equipment and containerc used in connectidn
with the handling of {pgerous goods, waste dan-
gerous goods or pesticides-;

- (k) determining, in the case of any fluid or
substance, whether orliot that fluid or s-ubstarrce
is motive fuel or fuel oil;

..".\
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(1) prescribing the conditions under 
which an approval holder may purchase, receive, 
sell or deliver motive fuel or fuel oil; 

(m) prescribing the safety requirements 
which may apply to this.Part; 

(n) designating organizations to test 
equipment and train persons who handle motive 
fuel or fuel oil according to standards or specifica-
tions established or approved by the Minister; 

(o) approving equipment or any type of 
equipment used by an approval holder; 

(p) prescribing grades of motive fuel and 
associated products and providing for the identifi-
cation thereof; 

(q) specifying the books and records 
required to be maintained; 

(r) prohibiting or restricting giving away 
merchandise to promote the sale of motive fuel or 
fuel oil; 

(s) regarding the rights of approval 
holders to discharge security documents and leas-
ing arrangements for wholesale and retail motive 
fuel and fuel oil outlets; 

(t) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 84. 
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(r) prohibiting oi restrlctiqg grving_aryay
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(s) regarding the rights of approval
holders to discharge security documents and leas-
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Regulations Act
(Z) The exercise by the Governor in Council of

the authority contained in subsection (1) is regulations
within the meaning of the Regilations Act. 1994-95, c. l, s.84.
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PART VIII 

CONTAMINATED S1T.P.;S 

Application of Part 
85 This Part applies regardless of when a substance 

became 'present over, in, on or under a contaminated site. 
1994-95, c. 1, s. 85. 

Orphan contaminated sites 
86 The Minister may enter into agreements and 

establish programs and other measures the Minister con-
siders necessary to pay for the costs of restoring and securing 
contaminated sites and the environment affected by contam-
inated sites where a person responsible for the contaminated 
site cannot be identified or is unable to pay for the costs. 
1994-95, c. 1, s. 86. 

Designation of contaminated site 
87 (1) Where the Minister is of the opinion that a 

substance that may cause, is causing or has caused an 
adverse effect is present in an area of the environment, the 
Minister may designate that area of the environment as a 
contaminated site. 

Guidelines for designation 
(2) The Minister shall follow standards, criteria 

or guidelines established or adopted by the. Department 
before making a designation pursuant to subsection (1). • 

Application of subsection (1) 
(3) Subsection (1) applies notwithstanding that 

(a) an administrative or enforcement 
remedy has been pursued under this Act or under 
any other law in respect of the contaminated site; 

(b) the substance was released in accor-
dance with this Act or any other law; 

(c) the release of the substance was not 
prohibited under this Act; or 
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Application of Part
85 This Part applies regardless of when a substance

became'present over, rn, on or under a contaminatea iite.
1994-95, c. l, s. 85.

Orphan contaminated sites86 The Minister may enter into agreements and
establish programs and other measuies the" Minister con-
srders necessary to pay for the costs of restoring and securing
contaminated sites and the environment affectled by contam--
ir,'ated sites where a person responsible for the cont'aminated
site cannot be identified or ii unable to pay ror iue .oits.
1994-95, c. 1, s. 86.

Designation of contaminated site
_ 87 (l) Where the Minister is of the opinion that a

substance that may cause, is causine or has caused an
g{verse effect is present in in area of tlhe enviro"-u"t, ttte
Minister may deiignate that area of the environment as a
contet"inated site.

Guidelines for designatio n
^ _ _ (2) The Minister shall follow standards, criteria

or 
^Buidelines 

established or adopted by the. Department
befbre making a designation pursu-ant to iubsection (l).

Application of subsection (l)(3) Subsection (1) applies notwithstanding that
(a) an administrative or enforcement

remedy has been pursued under this Act or under
any other law in iespect of the contaminated sitet

(b) the substance was released in accor-. dance with this Act or any other law;

(c) the release of the substance was not
prohibited under this Act; or

c:: l|
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(d) the substance origina ed from a source 
other than the contaminated site 

Cancellation 
(4) The Minister may cancel t e designation of 

a contaminated site made pursuant to this Section. 1994-95, 
c. 1, s. 87. 

Notice of designation 
88 The Minister shall 

(a) give notice, in writing, o 
determination of a designation of an 
ronment, provide an opportunity for 
determination, make a final determin 
or not the site is contaminated and 
writing, together with reasons, of the 
ation to 

a preliminary 
rea of the envi-
omment on the 
tion on whether 
give notice, in 
final determin- 

(i) any person responsibl 
inated site that the Minister co 
ate, 

(ii) any registered owner 
directly affected by the designati 

for the contam-
siders appropri- 

of real property 
n, 

the contamin- (iii) a municipality wher 
ated site is located; 

(b) give notice to the person- referred to in 
clause (a) respecting the cancellation o a designation; 

(c) file the designation or ca cellation of the 
designation in the environmental regi try. 1994-95, c. 1, 
s. 88. 

Remedial action plans and agreements 
89 (1) A person responsible for a c 

may 

(a) prepare for the appro 
ter a remedial action plan in re 
taminated site; and 

ntaminated site 

al of the Minis- 
pect of the con- 
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(b) enter into a written agreement with 
the Minister or with other persons responsible for 
the contaminated site or with both the Minister 
and other persons responsible, providing for the 
remedial action to be taken in respect of the con-
taminated site and providing for the apportion-
ment of the costs of taking that action. 

Approval by Minister 
(2) An agreement pursuant to clause (1)(b) to 

which the Minister is not a party is not binding on the 
Minister unless it is approved by the Minister. 

Alternate dispute resolution 
(3) Where the persons responsible for a contam-

inated site cannot reach an agreement or where the Minister 
rejects an agreement entered into pursuant to clause (1)(b), 
the Minister may refer the matter to alternate dispute 
resolution under Part 

Ministerial order 
(4) Where alternate - dispute resolution is 

unsuccessful or considered inappropriate by the Minister, 
the Minister may make an order under Part XIII. 

Offence 
(5) A person responsible for the contaminated 

site who violates a term of an agreement reached under 
clause (1)(b) is guilty of an offence. 

Ministerial order 
(6) Where a person responsible for a contamin-

ated site does not, within a reasonable period of time, comply 
with subsection (1), the Minister may make an order under 
Part XIII. 1994-95, c. 1, s. 89. 

Powers of Minister 
90 The Minister may 

(a) determine the criteria respecting the desig-
nation and classification of a contaminated site; 
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&) enter into a written asreement with
the Minister or with other persons;esponsible for
the contaminated site or ririth bottr the Minister
and other persons responsible, providine for the
remedial action to be taken in r-espect of-the con_
taminated site an_d providing for-the apportion-
ment of the costs of taking thit action.

Approval by Minister(2) An agreement pursuant to clause (lxb) to
which the Minister ii not a pi{y_i_s not binding;" ih;
Minister unless it is approved by th6 Minister.

Alternate dispute resolution(3) Where- the persons responsible for a contam-
inated site cannot reach an agreementbr where the Miniiie"
lejec$.a1 agreemenf enteredinto pursuant to clause (lxb),
the Minister may. rylut the matter to alternate dispute
resolution under Part tr.

Ministerial order(q Where alternate- dispute resolution is
unsuccessful or considered inappro_priite by the Minister,
the Minister may make an order rindlrpart Xm. 

- -

Offence
(5) A person responsible for the contaminated

site who violates a term of an agreement reached ile;;
clause (lxb) is guilty of an offence. -

Ministerial order(6) Where a person responsible for a contamin-
atg$ sitg doe.s nof within i reasonabie period of time, compiv
yith _s_glsection (1), the Minister may make an orde, urrlu-,
Part XI[. 1994-95, c. 1, s. g9.

Powers of Minister
90 The Ministermay

- (a) -determine the criteria respecting the desig-
nation and classilication of a eontami'natediite;
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(b) determine the manner a d time frame in 
which the contaminated site must b rehabilitated or 
managed; 

(c) issue guidelines and certificates of compli-
ance respecting the establishment o standards or cri-
teria to be used in determining whet er rehabilitation 
or management have been complete• in a satisfactory 
manner; 

(d) subject to Section 165, e ter into written 
agreements pursuant to Section 8s respecting the 
liability of secured creditors, receiv .rs, receiver man-
agers, trustees in bankruptcy, exec tors, administra-
tors and other persons; 

(e) compile a list of persons or classes of persons 
who are not responsible for rehabili tion at a contam-
inated site; 

(f) • establish programs and nter into agree-
ments to rehabilitate or manage a co taminated site or 
prevent the creation of a contarninat d site. 1994-95, c. 1, 
s. 90. 

Regulations 
91 (1) The Governor in Council 

tions 
ay make regula- 

(a) respecting assessme 
tion criteria, including guideli 
to be used for the purpose of • 
taminated site, and for the clea 

(b) designating persons 
sons who are not responsible p 
inated sites; 

t and rehabilita-
tes and standards 
esignating a con-
up of such sites; 

or classes of per- 
rsons for contam- 

  

   

(c) respecting the duti s and rights of 
vendors, purchasers or other p rsons of property 
that may be contaminated; 
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(d) respecting procedures to cover the allo-
cation of liability or agreements negotiated under 
this Part; 

(e) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in. Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 91. 

PART IX 

WASTE-RESOURCE MANAGEMENT 

Solid-waste-resource strategy 
92 The Minister shall establish a solid-waste-

resource management strategy for the Province. 1994-95, c. 1, 
s. 92. 

Waste diversion goal 
93 (1) There is hereby adopted the Canadian tar-

get of a fifty per cent solid-waste diversion goal for the year 
2000. 

Specific waste reduction goals 
(2) The Minister shall, after public consulta-

tion, prescribe specific waste diversion goals applicable to a 
prescribed class of works, undertakings, substances or 
events. 

Waste-reduction agreement 
• (3) The Minister may enter into waste-

reduction agreements with any person having an interest in 
waste reduction or solid-waste-resource management. 

Goals may vary 
(4) A waste-reduction goal prescribed pursuant 

to subsection (2) may apply to all of the Province or part of 
the Province as specified by the Minister, and the goal may 
vary in different areas of the Province. 
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(d) respecting procedures to cover the allo-
cation of liability or igreements negotiated under
this Part;

(e) generally, reSpecting any matter
necessary or advisable to effectively carry out the
intent and purpose of this Part.

Regulations Act. (2) The exercise by the Governor in. Council of
the authority contained in subsection (1) is regulations
within the meariing of the Regulations Act. 1994-95, c. 1, s.91.

Solid-waste-resource strategy
92 The Minister shall establish a

resource management strategy for the Province.
s. 92.

solid-waste-
1994-95, c. l,

/\ Waste diversion goal
93 (1) There is hereby adopted the Canadian tar-

get of a fifty per cent solid-waste diversion goal for the year
2000.

Specific waste reduction goals
. (2) The MinisLer shall, after public consulta-

tion, prescribe specific waste diversion goals applicable to a
prescribed class of works, undertakings, substances or
events.

Waste-reduction a greement
(3) The Minister may enter into waste-

redtrction agreements with any person having an interest in
waste reducti on or solid-waste-resource management.

Goals may vary(4) A waste-reduction goal prescribed pursuant
to subsection (2) may applV to all of the Province or part of
the Province as specinda UV the Minister, and the goil may
vary in different ireas of the Province.
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Amendment of approvals to meet goals 
(5) In setting a waste-reduction goal pursuant 

to subsection (2), the Minister may specify how and when 
approvals held by persons affected by the target shall be 
amended in order to implement a waste-reduction goal. 
1994-95, c. 1, s. 93. 

Waste-resource management studies 
94 (1) The Minister shall conduct, support or 

promote research on waste-resource management including, 
but not limited to, 

(a) the composition and distribution of 
waste in the Province; 

(b) source reduction, reuse, composting 
and recycling; 

(c) the use of packaging; 

(d) litter prevention; 

(e) market information and business 
opportunities for specific waste-resource manage-
ment practices; 

(f) waste-disposal practices and facilities 
including composting, landfills and incineration; 

(g) the social and economic feasibility of 
household and other solid waste-separation 
schemes, including studies of the type and 
amount of recyclable materials in solid wastes 
from all sources in the Province. 

Financial assistance 
(2) The Minister may provide financial assist-

ance for waste-resource management studies undertaken 
pursuant to subsection (1). 1994-95, c. 1, s. 94. • 

Agreements 
95 The Minister may enter into agreements or co-

operate with a municipality or other persons to 
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to subsection (2), the Minister may specify how and when
approvals held by persons affected by the target shall be
amended in order to implement a waste-reduction goal.
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from all sources in the Province.

FinanciaI assistance
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Agreements
95 The Minister may enter into agreements or co-

operate with a municipality or other persons to
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(a) establish cost sharing arrangements or pro-
vide other financial incentives to encourage source 
reduction, reuse, recycling and composting; 

(b) implement policies to recycle waste mater-
ials, to promote energy conservation and to purchase 
products made from recyclable materials; 

(c) prepare model by-laws and promote the 
enactment of municipal legislation respecting waste-
resource management, including littering, recycling 
and composting; 

(d) undertake and encourage litter clean-up 
and composting programs, and encourage industry to 
support such programs; 

(e) encourage industry stewardship; 

(f) generally, promote integrated waste-
resource management. 1994-95, c. 1, s. 95. 

Recyclable materials 
96 The Minister may 

(a) establish restrictions and prohibitions on 
the storage and disposal of types of waste or recyclable 
materials in specified types of waste treatment, storage 
or disposal facilities; 

(b) develop codes and guidelines for the use and 
content of recyclable materials in the manufacture of 
new substances or products; 

• (c) prescribe minimum content requirements 
for recyclable materials in specific substances or 
products, or establish restrictions on the production or 
sale of products that cannot be reused or recycled. 
1994-95, c. 1, s. 96. 

Composting 
97 The Minister shall promote composting as an 

option for waste-resource management. 1994-95, c. 1, s. 97. 
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Resource Recovery Fund 
98 There is hereby established in accordance with 

the regulations the Resource Recovery Fund. 1994-95, c. 1, 
s. 98. 

Litter prevention 
99 (1) The Minister shall encourage litter preven-

tion or reduction by 

(a) regulating waste-disposal practices at 
construction sites, at commercial and service out-
lets and at other places where litter is or may be 
accumulated; 

(b) requiring organizers of public and pri-
vate events to have available and maintain an 
adequate number of receptacles for recyclable 
materials and litter or waste disposal; 

(c) regulating or prohibiting activities 
that result or may result in the unlawful disposal 
of litter or waste including the placement of flyers 
on vehicles, utility poles, structures or other 
things; 

(d) regulating the disposal of waste or lit-
ter on real property or on, into or under water or 
ice; 

(e) generally, providing for any matter 
that will prevent or reduce litter. 

Prohibition 
(2) No person shall release or permit the 

release of litter into the environment, except as authorized 
by this Act or the regulations. 1994-95, c. 1, s. 99. 

Designated materials 
100 (1) The Minister may designate materials the 

use of which is to be banned, reduced, composted or recycled. 
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Surcharge 
(2) A person who manufactures or distributes a 

designated material for sale in the Province and a retailer of 
a designated material shall, in accordance with the regula-
tions, 

(a) collect the surcharge prescribed for the 
designated material in accordance with the regu-
lations; 

(b) where the regulations require, deposit 
the surcharge in the Resource Recovery Fund. 

Depots for collection of material 
(3) A person who manufactures or distributes a 

designated material for sale in the Province and a retailer 
shall, in accordance' with the regulations, provide in the 
Province depots and other methods for the collection and 
recovery of the designated material. 

Prohibition 
(4) No person shall sell or use, for a purpose 

beyond the purpose designated under subsection (1), a 
designated material the use of which has been banned, 
reduced or requires recycling under subsection (1). 1994-95, 
c. 1, s. 100. 

Packaging 
101 (1) The Minister may establish or adopt pro-

grams or policies respecting the use of packaging and 
labelling of materials including, but not limited to, 

(a) imposing requirements or standards 
with respect to the type, size, labelling, composi-
tion and disposal of packaging, including stand-
ards for material degradability and recyclability; 

(b) reducing or mitigating the adverse 
effects created by packaging; 

(c) establishing measures to encourage 
source reduction, reuse and recycling of packag-
ing; 
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Surcharge(2) A person who manufactures or distributes a
desigaated material for sale in the Province and a retailer of
a. designated material shall, in accordance with the regula-
tions,

(a) collect the surcharge prescribed for the
desjgaated material in accord-anie with the regu-
lations;

(b) where the regulations r.qrir., deposit
the surcharge in the Resource Recov6ry Firnd'.

Depots for collection of material(3) A person who manufactures or distributes a
designated materiil for sale in the Province and a retailer
shall, in accordance'"with the rezulations, provide in the
Province depots and other metho?s for the'collection and
recovery of the designated material.

Prohibition
(4) No person shall- sell or use, for a purpose

beyond the purpose designated under su6section (t), a
designated material the use of which has been banned,
reduced or requires recycling under subsection (1). 1994-95,
c. 1, s. 100.

Packagiag
101 (1) The Minister m-ay establish or adopt pro-

Fr.alg.q or _policies respeeting the use of packagirig ind
labblling ofmaterials iicludiig, but not limi€ed to,-

(a) imposing requirements or standards
with respect to the type, size, labelling, cornposi-
tion and disposal of packaeins. includ-ine stlnd-
ards for m atd ri a I de giad abi'i i ty' in d recyclibi I i ty ;

(b) reducing or mitigating the adverse
effects created by pEckaging;-

(c) establishing measures to encourage
source reduction, reusl and recycling of packa-g-
lng;
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(d) providing information on packaging to 
enable consumers to identify products or packag-
ing that have the least impact on the environ-
ment; 

. (e) requiring any person who produces or 
sells a product or substance to 

(i) accept the product or substance, 
or packaging associated with the product or 
substance, from any person, except for a 
person engaged in commercial waste man-
agement, including recycling, who no longer 
wants the product, substance or packaging, 
and 

CH) manage the product, substance 
or packaging in such a manner that there 
are no adverse effects upon the environ-
ment. 

Approval of packaging and labelling 
(2) The Minister may approve the packaging 

and labelling of materials. 

Prohibition 
(3) No person shall use, offer for sale or sell 

packaging, product containers or disposable products, or any 
material used in packaging, product containers or disposable 
products, contrary to this Act or the regulations. 1994-95, c. 1, 
s. 101. 

Regulations 
102 (1) The Governor in Council may make regula- 

tions 

(a) respecting 	designated 	materials 
including, but not limited to, 

(i) prescribing designated material 
for the purposes of this Part and creating 
different classes of designated material for 
different purposes, 
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wants the product, substance or packaging,
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(ii) manage the product, substance
or packaging in such a manner that there
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Approval of packaging and labelling
(2) The Minister may approve the packaging

and labelling of materials.

Prohibition
(3) No person shall use, offer for sale or sell

g, product containers or disposable products, or any
used in packaging, product containers or disposable
contrary to this Act or the regulations. 1994-95, c. 1,

packagi
material
products,
s. 101.

Regulations
L02 (1) The Governor in Council may make regula-

tions

(a) respecting desigaated materials
including, but not limited to,

(i) presciibing designatedmaterial
for the purposes of this Part and creating
different classes of designated material for
different purposes,
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(ii) prohibiting or restricting the 
manufacture, sale or distribution of desig-
nated material, 

(iii) requiring that designated mater-
ial or any other product be recycled, includ-
ing the prohibition of a material or product 
in landfills or other disposal areas, 

(iv) requiring the development and 
implementation of a waste minimization, 
recycling or recovery plan for designated 
material by manufacturers, distributors, 
retailers or any other person, specifying the 
manner in which designated material is to 
be handled and recycled, 

(v) respecting surcharges on desig-
nated material including, without restrict-
ing the generality of the foregoing, regula-
tions establishing or providing for the man-
ner of establishing the classes of designated 
material for which surcharges are payable, 
prescribing the amount of a surcharge or the 
method of determining it, providing for the 
manner in which and the times at which 
surcharges are to be collected and paid and 
respecting the advertising of surcharges, 

(vi) providing for the payment by 
manufacturers, distributors and retailers of 
designated material and any other persons 
of surcharges to fund litter control programs 
and respecting the collection and spending 
of these surcharges, 

(vii) respecting the establishment, 
classification, licensing and operation of 
depots, including the qualifications of per-
sons who may operate such depots, 

(viii) respecting the amount and kind 
of designated material a retailer is required 
to accept at depots, 
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(ii) prohibiting or restricting the
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manner in which desicnated material-is to
be ha:rdled and recycled,

_(v) r"Fpectilg -surcharges on desig-
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g tn" .Bgqg1a.li ty of thd fore gojn g,. re gu I a-
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(ix) specifying designated material 
or other material for which paynient must 
be made by a retailer or depot operator on 
its return, and specifying the amount of 
such payment and commissions or fees 
which the retailer or the depot operator may 
retain, 

(x) requiring manufacturers or dis-
tributors to pay depot operators and 
retailers in respect of the collection of desig-
nated material or other material and pre-
scribing the amount of the payments, the 
manner in which payments are to be calcu-
lated and commissions or fees which the 
manufacturer or distributor may retain, 

(xi) requiring the compilation, main-
tenance and provision of recycle dockets or 
records and information in respect of desig-
nated materials; 

(b) respecting the establishment and 
operation of the Resource Recovery Fund and 
respecting the manner and the purposes for which 
money in the Fund may be used; 

(c) establishing standards for waste-
separation programs, and waste-disposal pro-
grams, facilities and sites; 

(d) respecting recycling, including the 
recycling of dangerous goods and how recyclable 
dangerous goods are to be dealt with when they 
are no longer recyclable and must be treated as 
waste dangerous goods; 

(e) regarding the use and disposal of bev-
erage containers; 

(f) regarding the use of packaging and the 
labelling of materials; 

(g) regarding the use or disposal of litter; 
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(h) establishing guidelines or standards 
restricting or prohibiting the use or sale of com-
posting products; 

(i) generally, respecting any matter nec-
essary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in. Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 102. 

PART X 

WATER-RESOURCE MANAGEMENT 

Vesting of watercourses 
103 Notwithstanding any enactment, or any grant, 

deed or transfer made on or before May 16, 1919, whether by 
Her Majesty or otherwise, or any possession, occupation, use 
or obstruction of any watercourse, or any use of any water by 
any person for any time whatever, but subject to subsection 
3(2) of the Water Act, every watercourse and the sole and 
exclusive right to use, divert and appropriate any and all 
water at any time in any watercourse is vested forever in 
Her Majesty in right of the Province and is deemed conclu-
sively to have been so vested since May 16, 1919, and is fully 
freed, discharged and released of and from every fishery, 
right to take fish, easement, profit a prendre and of and from 
every estate, interest, claim, right and privilege, whether or 
not of the kind hereinbefore enumerated, and is deemed 
conclusively to have been so fully freed, discharged and 
released since May 16, 1919. 1994-95, c. 1, s. 103. 

Lead agency 
104 The Department is designated as the lead agency 

of Government to 

(a) ensure that water is managed appropriately 
and used efficiently; 
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(b) allocate water resources among competing 
users in a manner that will further sustainable devel-
opment; 

(c) take such measures as are reasonable to 
provide access to safe, adequate and reliable water sup-
plies for individual, municipal, industrial and agricul-
tural uses; 

(d) ensure the health and integrity of aquatic 
ecosystems, to protect habitats for animals and plants 
and to proifide for continued recreational benefits; 

(e) ensure informed decision making in water-
resource management through public education and 
participation. 1994-95, c. 1, s. 104. 

Minister has supervision of water resources 
105 (1) The Minister has supervision of the uses of 

all water resources and watercourses and the allocation of 
water in the Province. 

Water-resource management strategy 
(2) The Minister shall establish a water-

resource management strategy for the Province. 

Powers of Minister 
(3) To assist in the development of a water-

resource management strategy, the Minister may 

(a) authorize, restrict or prohibit the 
alteration of watercourses; 

(b) establish or adopt water-management 
goals; 

(c) establish or adopt water-quality 
guidelines, objectives and standards; 

(d) establish or adopt indicators of 
aquatic-ecosystem health and integrity; 

(e) develop sensitivity indices for the 
water resources of the Province; 
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(f) establish or adopt goals for effluent 
reduction; 

(g) establish total allowable wasteloads 
for water bodies; 

(h) provide funding for water related 
research, investigation and monitoring; 

(i) approve water works and sewage 
works and funding for water works and sewage 
works; 

0) approve watershed-protection strate- 
gies; 

(k) adopt strategies to protect watersheds 
for specific uses; 

(1) classify water resources according to 
their sensitivity or uses; 

(m) promote water-resource management 
with any person who may have an interest, and 
co-ordinate the activities of the Government or 
any Government agency with interests and man-
dates related to water-resource management; 

(n) co-operate with other agencies respect-
ing areas naturally prone to flooding; 

(o) operate a water utility for the Prov-
ince. 

Public participation and advice 
(4) The Minister may identify any qualified 

persons, including water or watershed advisory boards, com-
mittees or authorities, and request those persons to promote 
informed public participation, provide advice to the Minister 
respecting watershed management and undertake such 
aspects of watershed management as may be assigned to 
those persons by the Minister. 1994-95, c. 1, s. 105. 
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(0 establish or adopt goals for effluent
reduction;

(g) establish total allowable wasteloads
for water bodies;

(h) provide funding for water related
research, investigation and monitoring;

(i) approve water works and sewage
works and funding for water works and sewafe
worki;

.0)
$es;

(k)
for specific

,d. t

(l) classify water resources according to
their sensitivity or uses;

(m) promote water-resource management' with any person who may have an intereit, and
co-ordinate the activities of the Government or
any Government agency with interests and man-
dates related to waier-resource management;

. (n) co-ope-rate with other agencies respect-
rng areas natuially prone to floodiirg;

(o) ' operate a water utility for the Prov-
ince.

Public participation and advice(1) The Minister may identify any qualified
persons, including water or watershed advis-ory b-oaids, com-
mittees or authorities, and request those persdns to promote
informed public participation, provide adriice to the Minister
respecting watershed management and undertake such
a5pects of watershed _management as may be assigned to
those persons by the Ministei. 1994-9s, c. t, s. 105.
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Designation of protected water area 
106 (1) The Minister, when requested by an opera-

tor of a water works or proposed water works, may designate 
an area surrounding any source or future source of water 
supply for a water works as a protected water area. 

Notice of designation 
(2) The operator of a water works or proposed 

water works named in a designation made pursuant to 
subsection (1) shall 

(a) give notice of the designation of the 
area as a protected water area by publishing the 
notice in a newspaper having circulation in the 
county or counties in which the area is located 
and in the Royal Gazette; 

(b) have the notice of designation recorded 
at the registry of deeds in the county or counties 
in which the area is located; and 

(c) post signs in the area indicating that it 
has been designated a protected water area. 

Responsibility of operator 
(3) The operator of a water works or proposed 

water works is responsible for taking all measures to protect 
the area designated, and the enforcement of any regulations 
made pursuant to subsection (6). 

Cancellation 
(4) When requested by an operator of a water 

works or proposed water works, the Minister may cancel a 
designation made pursuant to this Section, in whole or in 
part. 

Designation continues 
(5) Any protected water area designated pursu-

ant to the Water Act, prior to the coming into force of this Act 
remains so designated. 

Regulations 
(6) At the request of the operator of the water 

works or proposed water works, the Minister may make 
regulations to prohibit, regulate or require the doing of any 
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Designation of protected water area
106 (l) The Minister, when requested by an opera-

tor of a water works or proposed water works, may designate
an area surrounding any-source or future source of water
supply for a water works as a protected water area.

Notice of designation
(2) The operator of a water works or proposed

water works named in a designation made pursuant to
subsection (1) shall

(a) give notice of the designation of tJre
area as a protected water area by publishing the
notice in a newspaper having circulation in the
county or counties in which the area is located
and in the Royal Gazette;

(b) have the notice of desigaation recorded
at the reg$try of deeds in the county or counties
in which the area is located; and

(c) post signs in the area indicating that it
has been designated a protected water area.

Responsibility of o perato r
(3) The operator of a water works or proposed

water works is responsible for taking all measures to protect
the area designated, and the enforcement of any regulations
made pursuant to subsection (6).

Cancellation
(4) When requested by an operator of a water

works or proposed water works, the Minister may cancel a
designation made pursuant to this Section, in whole or'in
part.

Designation continues
(5) Any protected water area designated pursu-

antto theWater Act, prior to the coming into force of this Act
remains so designated.

Regulations
(6) At the request of the operator of the water

works or proposed water works, the Minister may make
regulations to prohibit, regulate or require the doing of any
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act or acts in a protected water area that may impair or 
prevent the impairment, as the case may be, of the quality of 
the water in the protected water area. 

Public consultation 
(7) Before designating a protected water area, 

the Minister shall ensure that the operator of the water 
works or proposed water works has provided opportunities 
for public consultation. 

Claim for injurious affection prohibited 
(8) No claim for injurious affection lies against 

any person as the result of a designation of a protected water 
area. 

Regulations Act 
(9) The' exercise by the Minister of the 

authority contained in subsection (6) is regulations within 
the meaning of the Regulations Act. 1994-95, c. 1, s. 106. 

No grant of fishing rights 
. 107 Nothing in this Act authorizes the granting of 

any fishing right or privilege. 1994-95, c. 1, s. 107. 

No rights by prescription 
108 Possession, occupation, use or obstruction of any 

watercourse, or any use of any water resource by any person 
for any time whatever on or after May 17, 1919, shall not be 
deemed to give an estate, right, title or interest therein or 
thereto or in respect thereof to any person. 1994-95, c. 1, s. 108. 

Well drillers 
109 No person, who is not the holder of a certificate of 

qualification, shall 

(a) for gain or reward, contract to drill a well or 
dig a well for another person, or install a pump in a 
well; 

(b) hold himself out as a well contractor or 
pump installer; or 
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act or acts in a protected water area that may impair or
p,reven! the impairment, as the case may be, of t6e q"^"tity or
the water in the protected water area.

Public consultation(7) Before designating a protected water area,
the -Minister shall ensure I,hat tf,e op.."to" or ine wat#
I:l\_.,,..r proposed water works has pioviaea ofportunitiei
tor public consultation.

Claim for injurious affection prohibited(8) No claim for-injurious affection lies against
any person as the result of a designation of a protected"water
area.

Regulations Act
. (9) The' exercise by the Minister of thealthority. contained in subsecuori (6) is .eguta-ti;"s within

the meaning of the Regulations Act. 19949b;. l, s. 106.

No grant of fishing rights
. 107 Nothiug in -this Act authorizes the granting of

any fishing right oi privilege. 19949b, c. l, s. l0?.

No rights by prescription
f08 Possession, occupation, use or obstruction of any

watercogrse, or any use of any water resource by any person
ror any.trme.whatever on or after May lz, 1919;shail not be
cteemed to. give an estate, right, title or intereit therein or
thereto or in respect thereofto any person. rgg4-gg, c. r, s. l0g.

Well drillers
_ !09 No person, who is not.the holder of a certificate ofqualification, Shall

(a) for gain or reward, contract to drill a well or
dig,a well for another person, or instail a pur"p-in a
well;

(b) hold himself out as a well contractor or' pump installer; or
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(c) carry on the business of well drilling, well 
digging or pump installing. 1994-95, c. 1, s. 109. 

Regulations 
110 (1) The Governor in Council may make regula- 

tions 

(a) respecting the uses to which specified 
watercourses may be put; 

• (b) defining contaminants for the purpose 
of this Part and prescribing permissible limits for 
such contaminants present in or being discharged 
into water or a watercourse; 

(c) respecting the construction, operation, 
classification and maintenance of water-
treatment facilities and sewage-treatment facili-
ties and the operators of such facilities; 

(d) respecting the infilling or alteration of 
wetlands, swamps, marshes, ravines or gulches; 

(e) respecting the qualifications for well 
contractors and well pump installers; 

(f) providing for the issuing of tags, 
decals, plates, devices, documents or other things 
to a holder of a certificate of qualification to serve 
as evidence that a drilling machine is being 
operated under a certificate; 

(g) requiring and governing the taking of 
samples, tests, analyses, surveys and logs and 
other well data and the submission of them to the 
Minister; 

(h) governing the reclamation of wells and 
the methods and requirements to be observed in 
reclamation operations; 

4, 
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(c) carry on the business of well drilling, well
digging or pump installing. 1994-95, c. 1, s. 109.

Regulations
110 (1) The Governor in Council may make regula-

tions

(a) respecting the uses to which specified
watercours'es may be put;

(b) defining contaminants for the purpose
of this Part and prescribing permissible limits for
such contaminants presenfin or being discharged
into water or a watercourse;

(c) r"especting the construction, operation,
classification and maintenance of water-
treatment facilities and sewage-treatment facili-
ties and the operators of such facilities;

(d) respecting the infrlling or alteration of
wetlands, swamps, marshes, ravines or gulches;

(e) respecting tJre qualifications for well
contractors and well pump installers;

(f) providing for the issuing of tags,
decals, plates, devices, documents or other things
to a holder of a certificate of qualification to serve
as evidence that a drilling machine is being
operated under a certificate;

(g) requiring and governing the taking of
samples, tests, analyses, surveys and logs and
other well data and the submission of them to the
Minister;

(h) governing the reclamation of wells and
the methods and requirements to be observed in
reclamation operations;
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(i) respecting remedial action to be taken 
with respect to problem wells; 

(j) respecting the control of flowing wells; 

(k) respecting the methods of drilling and 
digging wells, and of determining sources of 
ground water; 

(1) respecting the precautions. and meas-
ures to be taken prior to and during the drilling, 
digging and development of a well; 

(m) respecting the casing, anchorage, 
equipment, materials and installations to be used 
in the drilling, completion, operation, recondi-
tioning and production of wells; 

(n) respecting the maintenance of inactive 
wells; 

(o) respecting the ongoing maintenance 
and operation of active wells; 

(p) respecting the drilling and reclama-
tion of wells; 

(q) respecting well log books; 

(r) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 110. 

PART XI 

MR-QUALITY MANAGEMENT 

Duties of Minister 
111 (1) The Minister shall 
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. Regulations Act
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PART XI

AIR. QUALITY I\{ANA GEMENT

Duties of Minister
111 (l) The Minister shall
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(a) establish Provincial ambient air-
quality standards or objectives necessary for the 
protection of the environment; 

(b) establish performances specifications 
and standards for air-quality testing and moni-
toring; and 

(c) maintain inventories and establish 
reporting requirements for emissions of air con-
taminants. 

Powers of Minister 
(2) The Minister may 

(a) establish air-emission standards to 
toxic, common and nuisance air contaminants 
and odour; 

(b) adopt overall Provincial emission caps 
and production goals and product manufacturing, 
sale and use restrictions to address air-quality 
issues of regional or global significance; 

(c) conduct or require air-quality and 
meteorological 	studies 	and 	compliance- 
monitoring programs; 

(d) establish 	regional 	air-quality- 
management programs to address the combined 
effects of multiple sources of air contaminants; 

(e) enter into agreements respecting air-
management issues; 

(f) prepare model by-laws and otherwise 
co-operate with municipalities to promote 
improved air quality; 

(g) establish requirements respecting the 
operation or maintenance of any equipment, 
device or service that may emit contaminants 
into the air. 1994-95, c. 1, s. 111. 
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(a) establish Provincial ambient air-
quality standards or objectives necessary for the
protection of the environment;

(b) establish performances specifications
and standards for air-quality testing and moni-
toring; and

. (c) maintain inventories and establish
reporting requirements for emissions.of air con-
taminants.

Powers of Minister
(2) The Ministermay

(a) establish air-emission standards to
. toxic, cornmon and nuisance air contaminants
and odo.ur;

(b) adopt overall Provincial emission caps
and production goals and product manufacturing,
sale-and use rCstrictions to address air-quality
issues of regional or global significarice;

(c) conduct or require air-quality and
meteorologrcal studies and compliance-
monitoring programs;

(d) establish regional 'hir-quality-

management programs to address the combined
. effects of multiple sources of air contaminants;

(e) enter into agreements respecting air-
management issues;

(f) prepare model by-laws and otherwise
co-operate with municipalities to promote
improved air quality;

(g) establish requirements respecting the
operation or maintenance of any equipment,
device or service that, may emit contaminants
into the air. 1994-95, c. l, s. I 11.
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Regulations 
112 (1) The Governor in Council may make regula- 

tions 

(a) restricting the manufacture, sale or 
use of a substance having the potential to release 
environmentally damaging substances into the 
atmosphere; 

(b) limiting the concentration or quantity 
of emissions into the atmosphere, either alone or 
in combination with any other substance; 

(c) requiring the submission of informa-
tion related to the release of substances into the 
atmosphere; 

(d) establishing standards or objectives 
for ambient air quality; 

- 	(e) governing 'or prohibiting practices or 
activities that may emit contaminants into the 
atmosphere; 

(f) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Ace" . 
(2) The exercise by the Governor in Council of 

the . authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s.112. 

PART X.11 

INSPECTIONS AND INVESTIGATIONS 

Inspector deemed peace officer 
113 An inspector, in carrying out duties pursuant to 

this Act, has and may exercise in any part of the Province all 
the powers, authorities and immunities of a peace officer as 
defined in the Criminal Code (Canada). 1994-95, c. 1, s. 113. 
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Regulations
. L12 (1) The Governor in Council may make regula-

tions

(a) iestricting the manufacture, sale or
use of a substance having the potential to release
environmentally .damaging substances into the
atmosphere;

(b) Iimiting the concentration or quantity
of emissions into dhe atmosphere, either ilone oi
in combination with any other substance;

uoo*'Lt"i"s"itTg"i};J:?Tir,ltr":l'*Jffi;
. atmosphere;

(+). establishing standards or objectives
for ambient air quality;

(q) governing'or prohibiting practices or' 
activities that may-emit contamin-arits into the
atrnosphere;

(0 generally, respecting any matter
necessary_or advisable to effectively carry out the. intent and purpose of this Part.

Regulations Act'" .

(2) The exercise by the Governor in Council of
th.9. ?"tltority contained in sirbsection (1) is regulations
within the meaning of the Regulations Act. 1994-9s,;. l, s. l12.

PART XII

INSPECTIONS AND IN\TESTIGATIONS

Inspeetor deemed peace officer
113 An inspector, in carrying out duties pursuant to

this Act, has and iray eiercise in an-y part of the irrovince ali
the powers, atithorities and immuniti-es of a peace officer as
defrned in the Criminal Code (Canada). rg'ga-ds, c. I, s. ll3.
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Programs to promote reporting 
114 The Minister shall establish programs to promote 

the reporting of 

(a) acts or omissions that cause adverse effects; 
and 

(b) acts or omissions that may constitute 
offences under this Act. 1994-95, c. 1, s. 114. 

Application for investigation 
115 (1) Any person who is of the opinion that an 

offence has been committed under this Act may apply to the 
Department to have an investigation of the alleged offence 
conducted. 

Solemn declaration 
(2) An application pursuant to subsection (1), if 

the Department so requests, shall be accompanied by a 
solemn declaration 

(a) stating the name and address of the 
applicants; 

(b) stating the nature of the alleged 
offence and the name of each person alleged to be 
involved in its commission; and • 

(c) containing a concise statement of the 
evidence supporting the allegations of the appli-
cants. 

Offence 
(3) Any person who wilfully or intentionally 

provides false information in an application pursuant to 
subsection (1) is guilty of an offence. 1994-95, c. 1, s. 115. 

Investigation 
116 (1) On receipt of an application pursuant to 

Section 115, an administrator shall acknowledge receipt of 
the application and shall investigate all matters that the 
administrator considers necessary for a determination of the 
facts about the alleged offence. 
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Programs to promote reporting
LL4 The Minister shall establish prograns to promote

the reporting of

(a) acts or omissions that cause adverse effects;
and

(b) acts or omissions that may constitute
offences under this Act. 1994-95, c. l, s. 114.

A pplication fo r investigation
115 (1) Any person who is of the opinion that an

offence has been committed under this Act may apply to the
Department to have an investigation of the alleged offence
conducted

Solemn'declaration
(2) An application pursuant to subsection (1), if

the Department so requests, shall be accompanied by a
solemn declaration

(a) stating the name and address of the
applicants;

ft) stating the nature of the alleged
offence and the name of each person alleged to be
involved in its commission; and

(c) containing a concise statement of the
. evidence supporting the allegations of the appli-

cants.

Offence
(3) Any person who wilfully or intentionally

provides false information in an application pursuant to
subsection (1) is guilty of an offence. 1994-95, c. 1, s. 115.

Investigation
116 (1) On receipt of an application pursuant to

Section 115, an administiator shall acknowledge receipt of
the application and shall investigate all matters that the
administrator considers necessary for a determination of the
facts about the alleged offence.
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Report to applicant 
(2) Within ninety days after receiving the 

application, the administrator shall report to the applicant 
on the progress of the investigation and the action, if any, 
proposed to be taken in respect of the alleged offence, but 
information shall not be disclosed to the applicant, if such 
disclosure would be contrary to the Freedom of Information 
and Protection of Privacy Act. 

Investigation may be discontinued 
(3) An administrator may discontinue an inves-

tigation if the administrator is of the opinion that the 
alleged offence does not require further investigation. 

Report to applicant 
(4) Where an investigation is discontinued, the 

administrator shall ' 

(a) prepare a statement in writing stating 
the reasons for its discontinuance; and 

(b) send a copy of the statement to the 
applicant and to any person whose conduct was 
investigated. 1994-95, c. 1, s. 116. 

Inspections must be permitted 
117 It is a condition of every approval, certificate of 

qualification or certificate of variance that the holder must 
forthwith on request permit inspectors to carry out inspec-
tions authorized pursuant to this Part of any place, other 
than a dwelling place, to which the approval, certificate of 
qualification or certificate of variance relates. 1994-95, c. 1, 
s. 117. 

Assistance to inspectors 
118 The owner or occupier of any place in respect of 

which an inspector is exercising powers or carrying out 
duties pursuant to this Part shall 

(a) give the inspector all reasonable assistance 
to enable the inspector to exercise those powers and 
carry out those duties; and 
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(b) furnish all information relative to the exer-
cising of those powers and the carrying out of those 
duties that the inspector may reasonably require. 
1994-95, c. 1, s. 118. 

Right of entry and inspection 
119 (1) For the purpose of the administration of this 

Act, an inspector, subject to Sections 22 and 120, may, at any 
reasonable time, 

(a) enter and inspect any place to which 
an approval issued pursuant to this Act relates to 
determine 

(i) the extent, if any, to which a 
substance may cause, is causing or has 
caused an adverse effect, 

(ii) the cause of any adverse effect 
that may occur, is occurring or has occurred, 

(iii) how an adverse effect may be 
prevented, eliminated, reduced or amelio-
rated and how the environment may be 
rehabilitated; 

(b) enter and inspect any place if the 
inspector has reasonable grounds to believe waste 
can be found in that place; 

(c) enter and inspect any place in or from 
which the inspector has reasonable grounds to 
believe a substance is being, has been or may be 
released into the environment; 

(d) enter and inspect any place that the 
inspector has reasonable grounds to believe is 
likely to contain documents related to 

(i) 	an activity or thing that is or is 
required to be the subject of an approval, 
certificate of qualification, certificate of var-
iance or order, or 
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(b) furnish all information relative to the exer-
cising of those powers and the carrying out, of those
dutiei that thd i4spector may reasonably require-
1994-95, c. 1, s. 118.

Right of entry and inspection
119 (1)' For theburpose of the administration of this

Act, an inspector, subject to Sections 22 and 120, may, at any
reasonable time,

(a) enter and inspect any place to which
.an approval issued pursuant to this Act relates to
determine

. (i) the extent, if anY, to which a
substance may cause, is causing or has
caused an adverse effect,

(ii) the cause of anY adverse effect
thatmay occur, is occurringor has occurred,

(iii) how an adverse. effect maY be
prevented, eliminated, reduced or amelio-

' rated and how the environment may be
rehabilitated;

(b) enter and inspect any place if the
inspector has reasonable grounds to believe waste
can be found in that place;

(c) enter and inspect any place in or from
which the inspector hai reasonable grounds to
bblieve a substlance is being, has been or may be
released into the environment;

(d) enter and'inspect any place that the
inspector has reasonable grounds to believe is
likety to contain documentslelated to

(i) an activity or thing that is or is
required to be the subject of-an approval,
ceriificate of qualification, certificate of var-
iance or order, or
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(ii) the release of a substance into 
the environment; 

(e) enter and inspect any place that the 
inspector has reasonable grounds to believe is, or 
is required to be, the subject of or referred to in an 
approval, certificate of qualification, certificate of 
variance or order; 

(0 stop and inspect any vehicle, aircraft 
or vessel to ascertain whether it or the manner in 
which it is being operated complies with this Act; 

(g) where the inspector has reasonable 
grounds to believe that any thing may release, is 
releasing or has released into the environment a 
substance that may cause, is causing or has 
caused an adverse effect, 

(i) require the person having care, 
management or control of the thing to 
detain the thing at the place where it is 
found, or 

(ii) remove the thing or cause it to be 
removed from the place where it is found 
and give a receipt for it; 

(h) require the production of any docu-
ments that are required to be kept pursuant to 
this Act or any other documents that are related 
to the purpose for which the inspector is exercis-
ing any power under clauses (a) to (g). 

Restriction on detention or removal 
(2) An inspector may not detain or remove a 

thing pursuant to clause (1)(g) for more than five days, 
excluding holidays, without the consent of the person having 
care, management or control of it or the owner of it, except 
pursuant to an order issued pursuant to subsection (3). 

Exception 
(3) Where a justice is satisfied on evidence 

under oath by an inspector that there is reasonable ground 
to believe that a thing detained or removed pursuant to 
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(ii) the release of a substance into
the environment;

' (e) enter and inspect any place that the
inspector has reasonable. grouSdi tb- believe is, or
is required to be, the subject ofor referred to in an

. app.roval, certificate of qualifrcation, certificate of
variance or order;
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which it is being operated complies with this Act;

(g) where the inspector has reasonable
gr_ounds to believe that any thing may release, is
releasing or has released into the environrnent a
substa,ncerttrat may cause, is causing or has
caused an adverse effect,

(i) require the person having care,
r.nansgelnent or control of the thing to
detain the thing at the place where it is
found, or

(ii) remove the thine or cause it to be
removed from the place w:here it is found
and give a receipt for it;

(h) require the production of any docu-
ments that are required to be kept pursuant to. this Act or any othbr documents that are related
to the purpose for which the inspector is exercis-
ing any power under clauses (a) to (g).

Restriction on detention or removal(2) An inspector may not detain or remove a
thing-purgu?Ir_t to clause (lXg) for more than five days,
excluding holidays, without the-consen-t of the person having
care, mqnagement or control of it or the owne-r of it, excepl
pursuant to an order issued pursuant to subsection (g).

Exception
(3) Where a justice is satisfied on evidence

under.oath by an inspectoi that tiere is reasonable ground
to believe that a thing detained or removed pursu-ant to
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clause (1)(g) should be detained or removed for longer than 
five days, excluding holidays, to protect or conserve the 
environment, the justice may issue or renew an order auth-
orizing an inspector to detain or remove the thing for the 
period of time set out in the order. 

Notice of application 
(4) • An inspector who applies for an order pursu-

ant to subsection (3) shall give reasonable notice of the 
application to the person having care, management or con-
trol of the thing to be detained or removed or to the owner of 
it. 

Return of documents 
(5) An inspector may remove documents that 

the inspector is entitled to examine or copy or otherwise 
reproduce but shall give a receipt to the person from whom 
they were taken and shall promptly return them on comple-
tion of the examination or reproduction. 1994-95, c. 1, s. 119. 

Private dwelling place 
120 Notwithstanding anything contained in this Act, 

an inspector may not enter a private dwelling place or any 
part of a place that is designed to be used and is being used 
as a permanent or temporary private dwelling place except 

(a) with the consent of the occupant of the 
place; or 

(b) pursuant to an order under Section 121 to 
enter and inspect, or under the authority of a search 
warrant. 1994-95, c. 1, s. 120. 

Order to enter and inspect 
121 (1) Notwithstanding anything contained in this 

Act, where a justice is satisfied on evidence under oath by an 
inspector that 

(a) there are reasonable grounds to 
believe that it is appropriate for the administra-
tion of this Act for the inspector to do anything set 
out in Section 119; and 
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clause (1Xg) should be detained or removed for longer thp
five days,lxcluding holidays, to protect or conserve the
environment, the ju-ticemay issue or renew an order auth-
orizing an inspec{or to detain or remove the thing for the
period of time set out in the order.

Notice of application
(4t .An inspector who applies for an order pursu-

ant to subsection (3) ittatt give re-asonable notice bf the
application to the person having care, management or con-
tiol of the thing to be detained oi removed or to the owner of
ir.

Return of documents
(5) An inspector may remove documents that

the inspector is entitled to examine or copy or otherwise
reproduce but shall give a receipt to the peiion from whom
they were taken and-shall promptly return them on comple-
tion of the examination or reproduction. 1994-95, c. l, s. l19.

Private dwelling place
LzO Notwilhitanding anything contained in this Act,

an inspector may not enter a private dwelling place or any
part of a place that is designeil to be used and is being used
as a permanent or temporary private dwelling place except

(a) with the consent of the occupant of the
place; or

. (b) pursuant to an order under Section 121 to
enter and inspect, or under the authority of a search
warrant. 1994-95, c. l, s. 120.

Order to enter and inspect
LzL (1) Notwithstandinganythingcontainedinthis

Act, where a justice is satisfied on evidence under oath by an
inspector that

(a) there are reasonable grounds to
believe that it is appropriate for the administra-
tion of this Act for the inspector to do anything set
out in Section 119; and
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(b) the inspector may not be able to carry 
out duties under this Act effectively without an 
order under this Section because 

(i) no person is present to grant 
access to a place that is locked or is other-
wise inaccessible, 

(ii) a person has denied the inspector 
access to a place or there is .reasonable 
ground for believing that a person may deny 
the inspector access to a place, 

(iii) a person has prevented the 
inspector from doing, anything set out in 
Section 119 or denied the inspector access to 
any thing as a result of which the inspector 
is unable to do anything set out in Section 
119, 

(iv) there is reasonable ground to 
believe that a person may prevent an 
inspector from doing anything set out in 
Section 119, or may deny the inspector 
access to any thing as a result of which the 
inspector may be unable to do anything set 
out in Section 119, 

(v) it is inpractical, because of the 
remoteness of the place to be inspected or 
because of any other reason, for the inspec-
tor to obtain an order under this Section 
without delay if access is denied, or 

(vi) there are reasonable grounds to 
believe that an attempt by the inspector to 
do anything set out in Section 119 without 
the order might defeat the purpose of that 
Section or cause an adverse effect, 

the justice may issue an order authorizing the inspector to do 
anything set out in Section 119 that is specified in the order 
for the period of time set out in the order. 

JANUARY 9.1995 

1994-95, c. I environment 85

,.}

(b) the_inspector may not be able to cariy
out duties under ihis Act eifectively without ai
order under this Section because

(i) no_ person is present to grant
access to a plaie that is l6cked or is jther-
wise inaccessible,

(ii) a person has denied the inspector
access to a place or there is .reasonable

ffi TIS':".ti *JJls':t$ fil:"'o " 
maY de nY

(iii) a person has prevented the
inspector froni doine anythins set out .in
Section 119 or denied"the inspedtor access to
any thing ds a result of which the inspector

;rSnable 
to do anything set out in Siction

(iv) 
- there is reasonable ground to

believe that a person mav prevent an
inspector from d6ine anvthine set out in
Section 119, gI ma-y ddny tEe inspector
access to any thing as a resglt of whiih the

. inspector lgay_be_ unable to do anything set
out in Section 119,

(v) it is inpractical, because of the
remoteness of the place to be inspected or
because-of any other reason, for tfe inspec_
tor to obtain an order under this Seciion
without delay if access is denied, or

(vi) there are reasonable gounds to
believe that an attempt by the iispector to
do anything set out iri Seition I1g'without
the order might defeat the purpose of that

. Section or cause an adverse e-ffeit,

the justice may issue an order authorizing the inspector to do
anything set-out in section 119 that is splcifred iir the order
lor the period of time set out in the order.

1.,:i 1
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Time period of order 
(2) The period of time referred to in subsection 

(1) may not extend beyond thirty days after the date on 
which the order is made, but the order may be renewed for 
any reason set out in subsection (1) for one or more periods 
each of which is not more than thirty days. 

Application 
(3) An application pursuant to subsection (2) 

may be made before or after the expiry of the period. 

No notice required 
(4) An order under this Section may be issued 

or renewed on application without notice. 1994-95, c. 1, s. 121. 

Seizure without order or search warrant 
122 (1) An inspector may, without a court order or a 

search warrant, seize any thing that is produced to the 
inspector, or that is in plain view during an inspection under 
Sections 119 and 121 if the inspector has reasonable grounds 
to believe that there has been an offence committed under 
this Act and that the thing will afford evidence as to the 
commission of the offence. 

Removal and detention 
(2) The inspector may remove the thing seized 

or may detain it in the place where it is seized. 

Notice 
(3) The inspector shall inform the person from 

whom the thing was seized of the reason for the seizure and 
shall give the person a receipt for it. 

Duty of inspector 
(4) An inspector who seizes any thing under 

this Section shall deal with it in the same way as if it were 
seized pursuant to the authority of a search warrant. 1994-95, 
c. 1, s. 122. 

Use of assistants 
123 An inspector or administrator, in carrying out 

any duties or exercising any powers under this Act, may be 
accompanied by one or more persons considered by the 
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Time period of order- (2) The period of time referred to in subsection
(1) may not extend beyond thirty days after the date on
which ihe order is mad6, but the order may be renewed for
any reason set out in subsection (1) for one or more periods
each of which is not more than thirty days.

Application
(3) An application pursuant to subsection (2)

may be made before oi ifter the eipiry of the period.

No notice required
(4) - An order under this Section may be issued

or renewed on application without notice. 1994-95, c. 1, s. 121.

Seizure without ord€r or search warrant
L22 (1) An inspector may, without a court order or a

search warrant, seize-any thing that is produced to the
inspector. or that is in plain view iluring an inspection under
Sections itg and r2r iithe inspector hal reasoriable groun-ds
to believe that there has been an offence committed under
this Act and that the thing will afford evidence as to the
commission of the offence.

Removal and detention
(2) The inspector may remove the thing seized

or may detain it in the place where it isseized.

Notice
(3) The inspector shall inform the person from

whom the thing was seiied of the reason for the seizure and
shall givdthe person a receipt for it.

Duty of inspector
(.1) An inspector who seizes any thing under

this Section shall deal with it in the same way as if it were
seized pursuant to the authority of a search warrant. 1994-95,
c. L, s.122.

Use of assistants
L23 An inspector or administrator, in carrying out

any duties or exerlising any powers under this Act, 1nay -be
acCompanied by one or more persons considered by the
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inspector or administrator to be necessary to enable the 
inspector or administrator to carry out those duties and 
exercise those powers. 1994-95, c. 1, s. 123. 

Employee protection 
124 (1) No employer shall 

(a) dismiss or threaten to dismiss an 
employee; 

(b) discipline or suspend an employee; 

(c) impose a penalty on an employee; or 

(d) intimidate or coerce an employee, 

because the employee has reported or proposes to report to 
any person an act or omission that contravenes or that the 
employee has reasonable grounds to believe may contravene 
this Act. 

Offence 
(2) Any person who wilfully or intentionally 

provides false or misleading information pursuant to sub-
section (1) is guilty of an offence. 1994-95, c. 1, s. 124. 

PART XIII 

ORDERS 

Ministerial control order 
125 (1) Where the Minister believes on reasonable 

and probable grounds that a person has contravened or will 
contravene this Act, the Minister may, whether or not the 
person has been charged or convicted in respect of the 
contravention, issue an order requiring a person, at that 
person's own expense, to 

(a) cease the specified activity; 

(b) • stop, limit, alter or control the release 
of any substance into the environment or part 
thereof in accordance with the directions set out 

JANUARY9.1995 

1994-95, c. I environment 87

'1

:'... ,r.
E

inspector or administrator to be necessary to enable the
rnspector_ or administrator to carry out t[ose duties and
exercise those powers. 1994-95, c. l, s. t28.

Employee proteetion
124 (l) No employer shall

(a) dismiss or threaten to dismiss an
employeet

ft) discipline or suspend an employee;

(c) impose a penalty on an employee; or

(d) 
,intimidate or coerce an employee,

because the employee has reported or proposes to report to
any persorl aa act or omission that contravenes or tliat the
employee has reasonable grounds to believe may contravene
this Act.

Offence
_(2) Any persgn yh-o wilfully or intentionally

provides false or misieadir-rg informatiori p"rs"""t to sub'-
section (1) is guilty of an offe-nce. 1994-9s, c. t, s. 124.

PART XItr

ORDERS

Ministerial control order
. 125 (1) Where the Minister believes on reasonable

and probable grounds that a person hal contr;;;;;d or witi
contravene this Act, the Minister Day, whether or not theperson has been charged .or convictii in respect of it-.contravention, issue an order requiring a persbn, at thal
person's own expense, to

(a) cease the specilied activity;

- b). _ stop, limit, alter or control the release
o! any substance into the environment or part
thereof in accordance with the directions set-oui
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in the order, either permanently or for a specified 
period; 

(c) alter the procedures to be followed in 
the control, reduction or elimination of the 
release of any substance into the environment or 
part thereof; .  

(d) install, replace or alter any equipment 
or thing designed to control, reduce or eliminate 
the release of any substance into the environment 
or pait thereof; 

(e) take interim measures to control, 
eliminate or manage the adverse effect, including 
the provision of potable water to affected parties; 

(f) undertake remedial action to control, 
reduce, eliminate or mitigate an adverse effect; 

(g) install, replace or alter a facility in 
order to control, reduce, eliminate or mitigate the 
release of any substance into or on the environ-
ment or part thereof; 

(h) carry out clean-up, site rehabilitation 
or management, site security and protection or 
other remedial actions in accordance with direc-
tions set out in the order; 

(i) comply with directions set out in the 
order respecting the withdrawal of water from a 
watercourse, including directions to stop the 
withdrawal; 

(j) refrain from altering a watercourse or 
comply with directions set out in the order 
respecting' altering a watercourse; 

(k) where a person has altered a water-
course, or has unlawfully released a contaminant 
into a watercourse, or where a contaminant may 
reach a watercourse, take immediate action to 
remedy the damage that person has caused; 

JANUARY 9, 1995 

88 environment 1994-95, c. I

in the order, either permanently or for a specified
period;

(c) alter the procedures to be followed in
the control, reduction or elimination of the
release of any substance into the environmerit or
part thereof;

(d) install, replace or alter any equipment
or thing designed to control, reduce or eliminate
the release of any substance into the environment
or pait thereof;

(e) take interim measures to control,
eliminate or manage the adverse effect, including
the provision of potable water to affected parties;

(0 undertake remedial action to control,
reduce, eliminate or mitigate an adverse effect;

(e) install, replace or alter a facility in
order to control, reduce, eliminate or mitigate the
release of any substance into. or on the environ-
ment or part thereof;

(h) carry out clean-up, site rehabilitation
or management, site security and protection or
other remedial actions in accordance with direc-
tions set out in the order;

(i) comply with directions set out in the
order respecting the withdrawal of water from a
watercourse, including directions to stop the
withdrawal;

0) refrain from altering a watercourse or
comply with directions set out in the order
respecting' alteririg a watercourse;

(k) where a person has altered a water-
course, or has unlawfully released a contaminant
into a watercourse, or where a contaminant may
reach a watercourse, take immediate action to
remedy the damage that person has caused;
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(1) where a person is handling, storing or 
transporting dangerous goods, waste dangerous 
goods or pest-control products, take such action as 
is deemed necessary to avoid contamination by 
the good or product; 

(m) cause a crop, feed, food, animal, plant, 
water, produce, product or other matter contam-
inated by a pest-control product to be destroyed or 
rendered harmless; 

(n) restrict the sale, handling, use or 
distribution of a crop, feed, food, animal, plant, 
water, produce, product or other matter perma-
nently or for such period of time as deemed neces-
sary; 

fi 

(o) take specified precautions with respect 
to the treatment or decontamination of an area 
affected by dangerous goods, waste dangerous 
goods or a pest-control product; 

(p) take specified precautions with respect 
to the future use of an area affected by dangerous 
goods, waste dangerous goods or a pest-control 
product; 

(q) restrict or prohibit the use of a con-
taminated site, or the use of any product that 
comes from a' contaminated site; 

(r) provide security in an amount and 
form specified by the Department during a clean-
up and afterwards for monitoring or other pur-
poses; 

(s) do all things and take all steps neces-
sary to comply with this Act, or to repair any 
injury or damage, or to control, eliminate or man-
age an adverse effect. 

Extra requirements 
(2) In environmentally sensitive areas, an 

order under subsection (1) may impose terms and conditions 
in excess of requirements provided in regulations, policies, 
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(l) where a person is handling, -storing or
tran_sporting dangerous goods, waste dangerius
goods or pest-control products, take such action as
is deemed necessarf to avoid contarnination by
the good or product;

(m) cause a crop, feed, food, animal, plant,
water, produce, product or other matter cbitam-
inatgd by,a pest-control product to be destroyed or
renqereo narmless;

aist i[?ti J':ff ',,$: t S: inli:lltre,,Ti",,';
water, .produce, -product or other matter perma_
nently or for such period of time as deemed neces-sary; 

F

(o) take specified precaytiqls with respect
to the treatmenf or decontamination of an area
affected by dangerous goods, waste dangerous
goods or a pest-control product;

(p). take specified precgutio4g with respect
to the future usebf an area affected by dangerous
goods, waste dangerous goods or a 

-pest-c-ontrol

product;

(q) restrict or prohibit the use of a con-
taminated site, or the use of any product that
comes from a.contaminated site;

(r) -provide security in an amount and
form specified by the Depaitrnent durins a clean-
up and afterwards for monitoring or ither pur_
poses;

(s) do all things and take all steps neces-
9a5V to comply with this Ac-t, 9r to relair any
injury or damage, or to control, eliminat6 or man-
age an adverse effect.

Extra requirements
- (2) In environmentally sensitive areas, an

order under subsection (l) may imp6se terms and condiiio"i
in excess of requirements providel in regulations, difiid
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guidelines or standards prescribed or adopted by the Depart-
ment. 

Contents of order 
(3) In addition to any other requirements that 

may be included in an order issued pursuant to this Part, the 
order may contain provisions 

(a) requiring a person, at that person's 
own expense, to 

(i) maintain records on any relevant 
matter, and report periodically to the Minis-
ter or person appointed by the Minister, 

(ii) hire an expert to prepare a report 
for submission to the Minister or person 
appointed by the Minister, 

(iii) submit to the Minister or person 
appointed by the Minister any information, 
proposal or plan specified by the Minister 
setting out any action to be taken by the 
person with respect to the subject-matter of 
the order, 

(iv) prepare and submit a contin-
gency plan, 

(v) undertake tests, investigations, 
surveys and other action and report results 
to the Minister, 

(vi) take any other measure that the 
Minister considers necessary to facilitate 
compliance with the order or to protect or 
restore the environment; 

(b) fixing the manner or method of, or the 
procedures to be used in, carrying out the mea-
sures required by the order; 

(c) fixing the time within which any mea-
sure required by the order is to be commenced and 
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guidelines or standards prescribed or adopted by the Depart-
ment.

Contents of order(3) In addition to any other requirements that
may be included in an order issued pursuant to this Part, the
order may contain provisions

(a) requiring a person, at that person's
own expense, to

(i) maintain records on any relevant
matter, and report periodically to the Minis-
ter or person appointed by the Minister,

(ii) hire an expertto prepare a report
for Submission to the Minister or person
appointed by the Minister,

(iii) submit to the Minister or person
appointed bv the Minister anv information,
pi6posal or-plan specified by the Minister
Setfing out iny aition to bd taken by the_
person with respect to the subject-matter of
the order,

(iv) prepare and submit a contin-
gency plan,

(v) undertake tests, investigations,
surveys and other action and report results
to the Minister,

(vi) take any other measure that the
Minister considers necessary to facilitate
compliance with the order or to protect or
restore the environment;

(b) Iixing the manner or method of, or the
procedures to be used in, carrying out the mea-
sures required by the order;

(c) fixing the time within which any mea-
sure required by the order is to be conrmenced and
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the time within which the order or any portion of 
the order is to be complied with. 1994-95, c. 1, s. 125. 

Ministerial stop order 
126 Where the Minister believes on reasonable and 

probable grounds that there is a likelihood of an irreparable 
adverse effect, the Minister may make an order to shut down 
or stop an undertaking forthwith, either permanently or for 
a specified period of time. 1994-95, c. 1, s. 126. 

Litter control order 
127 The Minister, an administrator or an inspector 

may issue an order to clean up any litter that has been 
disposed of contrary to this Act. 1994-95, c. 1, s. 127. 

Emergency order 
128 (1) In an emergency situation, an adminis-

trator or other person appointed by the Minister may issue a 
written or oral order pursuant to Sections 125 or 126. 

Ratification and confirmation 
(2) Any order issued pursuant to subsection (1) 

shall be ratified and confirmed, in writing, by the Minister 
within seventy-two hours or the order is null and void. 
1994-95, c. 1, s. 128. 

Factors to be considered before making order 
129 (1) In deciding whether to issue an order 

pursuant to this Part, the Minister shall be guided by the 
following considerations, if such information is available or 
accessible to the Minister: 

(a) when the substance became present 
over, in, on or under the site; 

(b) in the case of an owner, occupier or 
operator, or previous owner, occupier or operator 
of the site 

(i) whether the substance was pres-
ent over, in, on or under the site at the time 
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the time within which the order or any portion of. the order is to be complied with. 1994-96,.. r, r. rz5.

Ministerial stop order
L26 Where the Minister believes on reasonable and

probable 4:oun{s that there is a likelihood of an irreparable
adverse effect, the Minister may make an order to shrit dorvn
or stop an undertaki{rg forthwilh, either permanently or for
a specified period of time. 1994-95, c. t, s. 126.

Litter control order
L27 The Minister, _an administrator or an inspector

?ay issue an order to clean up any litter that has been
disposed of contrary tp this Act. rgga-9}, c. t, s. rZ7.

Emergency order
128 (1) In an emergency situation, an adminis-

tra.lqrr or other person appoinfed !y the Minisfer may issue a
written or oral order pursuant to Sections 12b or 126.

Ratification and confirmatio n(2) Any order issued pursuant to subsection (1)
shall be ratified and _conlirmed, iri writing, bythe Minist"iwithin seventy-two hours or the order Ii riuil and void.
1994-95, c. l, s. 128.

Factors to be considered before making order
L29 (1) In deciding whether to- issue an order

pursuant to thi_s P"Tt, the_Minister shall be guided by the
followipg considerations, if such informatio" is a""iladle oi
accessible to the Minister:

(a) when the substance became present
over, in, on or under the site;

b) in the case of an owner, occupier or
operato-r, or previous owner, occupier or operator
of the site

(i) whether the substance was pres-
ent over, in, on or under the site at the time

..-_. :&
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that person became an owner, occupier or 
operator, 

(ii) whether the person knew or 
ought reasonably to have known that the 
substance was present over, in, on or under 
the site at the time that person became an 
owner, occupier or operator, 

(iii) whether the presence of the sub-
stance over, in, on or under the site ought to 
have been discovered by the owner, occupier 
or operator had the owner, occupier or oper-
ator exercised due diligence in ascertaining 
the presence of the substance before the 
owner, occupier or operator became an 
owner; occupier or operator, and whether 
the owner, occupier or operator exercised 
such due diligence, 

(iv) whether the presence of the sub-
stance over, in, on or under the site was 
caused solely by the act or omission of an 
independent third party, 

(v) the economic benefits the person 
may have received and the relationship 
between that price and the fair market 
value of the site had the substance not been 
present over, in, on or under it; 

(c) in the case of a previous owner, occu-
pier or operator whether that person disposed of 
the interest in the site without disclosing the 
presence of the substance over, in, on or under the 
site to the person who acquired the interest; 

(d) whether the person took all reasonable 
care to prevent the presence of the substance 
over, in, on or under the site; 

(e) whether a person dealing with the sub-
stance ignored industry standards and practices 
in effect at the time or complied with the require- 
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that person became an owner, occupier or
operator,

(ii) whether the Person knew or
ought reasonably to have known that the
su5stance was piesent over, in, on or under
the site at the iime that person became an
owner, occupier or oPerator, .

(iii) whether the presence pf the sub-
stance over, in, on or under the site ought to
have been discovered by the owner, gccupier
or operator had the owner, occupier or oqer-
ator exercised due diligence in ascertaining
the presence of the substance before the' owner, occupier or operator became an
o_wner, occupier o.r operator, and whether
the owner, occupier or operator exercised
such due diligence,

(iv) whether the presenee of the sub-
stance over, in, on or under the site was
caused solely by tJre act or omission of an
independent third party,

(v) the economic benefits the person
may have received and the relationship
between that price and the fair mark'et
value of the sitd had the substance not been
present over, in, on or under it;

(c) in the case of a previous owner, occu-
pier or operator whether that person disposed of
the inteiest in the site witJrout disclosing the
presence of the substance over, in, on or under the
site to tJre person who acquired the interest;

(d) whether the person took all reasonable
care to prevent the.piesence of the substance
over, in, on or under the site;

(e) whether a person dealing with the sub-
stance ignored industry standards and practices
in effect at the time or complied with the require-
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ments of applicable enactments in effect at the 
time; 

(f) whether the person contributed to fur-
ther accumulation or the continued release of the 
substance on becoming aware of the presence of 
the substance over, in, on or under the site; • 

(g) what steps the person took to deal with 
the site on becoming aware of the presence of the 
substance over, in, on or under the site; 

(h) any other criteria the Minister con-
siders to be relevant. 

Contents of order 
(2) An arder•made by the Minister pursuant to 

this Part may 

(a) require the person to whom the order 
is directed to take any measures that the Minister 
considers are necessary to restore or secure the 
contaminated site and the environment affected 
by the contaminated site; 

(b) provide for the apportionment of the 
cost of compliance with the order; 

(c) in accordance with the guidelines or 
regulations, regulate or prohibit the use of the 
contaminated site or the use of any product that 
comes from the contaminated site. 1994-95, c. 1, 
s. 129. 

Order may deal with several substances 
130 (1) An order made pursuant to this Part may 

deal with several substances and may be directed to one or 
more persons. 

Order in effect until revoked 
(2) An order pursuant to this Part remains in 

effect until it is revoked by the Minister. 
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ments of applicable enactments in effect at the
time;

(0 whether the person contributed to fur-
ther accumulation or the continued release of the
substance ori becoming aware of the presence of
the substance over, in, on or under the site;

(g) what steps the person took to deal with
the site on becoming awaie of the presence of the
substance over, in, oh or under the site;

(h) any other criteria the Minister con-
siders to be relevant.

Contents of order
(2) An otder.made by the Minister pursuant to

this Part may

(a) require the person to whom the order
is directed to fake any rireasures that the Minister
considers are necessary to restore or secure the
contaminated site and the environment affected
by the contaminated site;

G) provide for the apportionment of the
cost of compliance with the order;

(c) in accordance with the guidelines or
regulations, regulate or prohibit the use of the. contaminated site or .the use of any product that
comes from the contaminated site. 1994-95, c. 1,
s. 129.

Order may deal with several substances
139 (1) An order made pursuant to this Part'may

deal with several substances and may be directed to one sr
more persons.

Order in effect until revoked(2) An order pursuant to this Part remains in
effect until it is revoked bythe Minister.

F
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Order is binding on heirs and successors 
(3) An order issued pursuant to this Part is 

binding on the heirs, successors, executors, administrators, 
trustees, receiver, receiver manager and assigns of the per-
son to whom it is directed. 

Extent of order 
(4) An order pursuant to this Part may be 

issued against any person responsible regardless of whether 
the act or omission that resulted in issuance of. the order, 
occurred before or after the coming into force of this Act. 
1994-95, c. 1, s. 130. 

Amendment or revocation of order 
131 (1) The Minister may 

(a) amend a term or condition of add a 
term or condition to, or delete a term or condition 
from an order; 

(b) revoke an order; or 

(c) amend a typographical error in an 
order. 

Service of copy of order 
. (2) A copy of an order amended or revoked 

pursuant to subsection (1) shall be served as prescribed in 
this Act on the person to whom the original order was 
directed. 1994-95, c. 1, s. 131. 

Person to comply with order 
132 (1) When an order is served on a person to 

whom it is directed, that person shall comply with the order 
forthwith or, where a period for compliance is specified in the 
order, within the time period specified. 

Non-compliance 
(2) Where the person to whom an order is 

directed does not comply with the order or part thereof, the 
Minister may take whatever action the Minister considers 
necessary to carry out the terms of the order. 
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Order is binding on heirs and successors
(3) An order issued pursuant to this Part is

binding on the heirs, successors, executors, administrators,
trusteel, receiver, receiver manager and assigns of the per-
son to whom it is directed.

Extent oforder
(4) An order pursuant to this Part may be

issued asainst anv Derson resDonsible regardless of whether
the act 5r omissi6n that resdlted in issiance of. the order,
occurred before or after the coming into force of this Act.
1994-95, c. 1, s. 130.'

Amendment or revocation of order
131 (1) The.Ministermay

(a) amend a term or condition of, add a
term or condition to, or delete a term or condition
from an order;

(b) revoke an order; or

(c) amend a typographical error in an
order.

Service ofcopy oforder
(2) A copy of an order amended or revoked

pursuant to subsection (1) shall be served as prescri.bed in
this Act on the person to whom the original order was
directed. 1994-95,c. l, s. 131.

Person to comply with order
L32 (1) When an order is served on a person !o

whom it is directed, that person shall comply with the order
forthwith or, where a period for compliance is specified in the
order, within the time period specifred.

Non-compliance
(2) Where the person to whom an order is

directed does not comply with the order or part thereof, the
Minister may take whatever action the Minister considers
necessary to carry out the terms of the order.
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Reasonable costs recoverable 
(3) Reasonable costs, expenses or charges 

incurred by the Minister pursuant to this Part are recover-
able by order of the Minister 

(a) against the person to whom the order 
was directed; or 

(b) directing any person who has pur-
chased real property from the person to whom the 
order was directed to pay to the Minister from any 
money which is still owed to the vendor, a sum 
not to exceed the amount owing in respect of the 
costs, expenses or charges. 

Discharge 
(4) A purchaser who pays an amount to the 

Minister pursuant to clause (3)(b) is discharged from any 
obligation to pay that amount to the vendor. 

Reasonable costs 
(5) For the purpose of this Section, the costs 

referred to in subsection (3) include any costs incurred in 
investigating and responding to 

(a) any matter to which an order relates; 
or 

(b) the failure to comply with an order. 

Certificate is proof 
(6) In any claim or action under this Section, a 

certificate purporting to be signed by the Minister setting 
out the amount of the cost, expense or charge is admissible in 
evidence and is, in the absence of evidence to the contrary, 
proof 

(a) of the amount of the cost, expense or 
charge set out in the certificate; and 

(b) that the cost, expense or charge was 
made necessary or caused by the release of a 
substance, contaminant, waste or thing to which 
the claim or action relates. 
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Reasonable costs recoverable
. (3) Reasonable costs, expenses or charges
ilcurred by the Minister pursuant to this Part are recover-
able by ordir of the Minister

(a) against the person to whom the order
was directed; or

(b) directing any person who has pur-
chased real property from the person to whom the
order was directed to pay to the Minister from any
monely which is still owed to the vendor, a sum' not to exceed the amount owing in respect of the
costs, expenses or chaiges.

Discharge
(4) A p'urchaser who pays an amount to the

Milister pursuant-to clause (3Xb)-is-discharged from any
obligation to pay that amountto the vendor.

Reasonable costs(5) For the purpose of this Section, the costs
referred to in subsection (3) include any costs incurred in
investigating and responding to

(a) any matter to which an order relates;
or

(b) the failure to comply with an order.

CerJificate is proof
(6) In any claim or action under this Section, a

certificate purporting to be signed by the Minister setting
out the amount of the cost, expense or charse is admissible in
evidence and is, in the absence of evidencl to the contrary,
proof

(a) of the amount of the cost, expense or
charge set out in the certificate; and

G) that the cost, expense or charge was
made necessary or caused by the release of a
substance, contaminant, waste or thing to which
the claim or action relates.
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Filing and recording of order 
(7) Where an order to pay is issued by the 

Minister pursuant to subsection (3), the order may be filed 
with the prothonotary of the Supreme Court and recorded in 
the environmental registry and, when so filed and recorded, 

(a) the order is of the same force and effect 
as if it were a judgment against real property that 
the person named in the order may now or here-
after own; 

(b) a lien is established on the property 
referred to in clause (a) for the amount stated and 
it is deemed to be taxes in respect of the real 
property and may be collected in the same way 
and in the same priority as taxes under the 
Assessment Act; and 

(c) the order may be enforced as if it were 
a judgment of the Supreme Court in civil pro-
ceedings. 1994-95, c. 1, s. 132. 

Court may order compliance 
133 Where a person is guilty of an offence under sub-

section 132(1), a court may, in addition to any other penalty 
it may impose, order the person to comply with subsection 
132(1), the violation for which that person has been con-
victed. 1994-95, c. 1, s. 133. 

Joint and several liability 
134 (1) Where an order under this Part is directed 

to more than one person, all persons named in the order are 
jointly responsible for carrying out the terms of the order 
and are jointly and severally liable for payment of the costs 
of doing so, including any costs incurred by the Minister 
under Section 132. 

Subsection (1) does not apply 
(2) Subsection (1) does not apply to an order 

where the Minister and the persons responsible have agreed 
to an apportionment of costs. 
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Filing and recording of order
(7) Wherl an order to pay is issued by-lhg

Minister pursuant to subsection (3), fhe order may be filed
with the frothonotary of the Supreme Court and recorded in
the envirbnmental registry and, when so filed and recorded,

(a) the order is of the same force and effect
as if it were a judgment against real property that
the person named in thebrder may now or here-
after own;

(b) a lien is established on the property
referred to in clause (a) for the amount stated and
it is deemed to be taxes in respect of the real
property and may be collected in the same way
ind in- the same priority as taxes under the
Assessnzent Act; and

(c) the order may be enforced as if it were
a judgment of the Supleme Court'in civil pro-
ceedings. 1994-95, c. 1, s. 132.

Court may order compliance
133 

-'Where 
a perion is guilty of an offence under sub-

section 132(1), a court rdy, in addition to any other penaity
it may impose, order the person to comply wlth s-ubsection
132(1), the violation for which that person has been con-
victed. t9g4-95, c. l, s. 133.

Joint and several liability
134 (1) Where an brder under this Part is directed

to more than one Derson. all Dersons narned in the order are
jointly responsibt'e for carrying out the terms of the order-and 

are jointly and severally liable for payment of the costs
of doing so, including any costs incurred by the Minister
under Section 132.

Subsection (1) does not apply
(2) Subsection (1) does not apply to an order

where the Minister and the persons responiible have agreed
to an apportionment of costs.
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Limitation on liability 
(3) Notwithstanding subsection (1), where an 

order is directed to a person who is acting in the capacity of 
executor, administrator, receiver, receiver manager or trus-
tee in respect of a contaminated site, the liability of that 
person is limited to the value of the assets the person is 
administering, less the reasonable costs and fees of the 
administration. 

Subsection (3) does not apply 
(4) The limitation of liability under subsection 

(3) does not apply if the executor, administrator, receiver, 
receiver manager or trustee contributes to further accumu-
lation or the continued release of the substance on becoming 
aware of the presence of substance in, on or under the con-
taminated site. 

Contribution by person not at fault 
(5) Where a person named in an order did not 

cause or contribute to the loss, damage, cost or expense by 
fault or negligence, each of the persons liable to pay compen-
sation, whether or not they are named in the order, are liable 
to make contribution to and indemnify that person to such 
degree as is determined to be just and equitable in the 
circumstances. 

Principles of indemnification 
(6) Where two or more persons are liable to pay 

compensation under this Part, those persons are jointly and 
severally liable to the person suffering the loss, damage, cost 
or expense but, as between those persons, in the absence of a 
contract or agreement, each is liable. to make contribution to 
and indemnify each other in accordance with the following 
principles: 

(a) where two or more persons are liable 
to pay compensation under this Part and one or 
more of them caused or contributed to the loss 
damage, costs or expense by fault or negligence, 
such one or more of them shall make contribution 
to and indemnify, 

(i) where one person is found at fault 
or negligent, any other person liable to pay 
compensation under this Part, and 
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Limitation on lia bility(3) Notwithstanding subsection (1), where an
order is directed,to a.person who is acti.ng in the.capacity of
executor, administrator, receiver, recerver managei or tius-
tee in r-espgct of a contaminated site, the liabil-ity of that
person is limited to the value of the assets the person is
administeti?g, less the reasonable costs and fe6s of the
admrnrstratron.

Subsection (3) d.oes not applv
. . (4) 

. The limitatibf of liability under subsection
(3) does not apilly if the executor,- admilistrator, receiver,
receiver manager or trustee contributes to further accumu-
Iation or t-he continued release of the substance on becomins
aware of the presence of substance in, on or under the conl
taminated site. 

!
Contribution by person not at fault(5) Where a person named in an order did not
cause or contribute to !he- loss, damage, cost or expense by
faglt or negligence, each of the personJliable to pay'compen-
sation_, whether or not they are named in the ordiriare liible
to make contribution to and indemnify that person to such
d.egfee as is determined to be just ind equitable in the
circumstances.

Principles of indemnification
(6) Where two or more persons are liable to pay

compegsation-unde.r this Part, tlose- persons are jointly ini
severally liable to lhq person sufferin! the loss, ddmagd, cost
or expense but, as between those persons, in the abseic6 of a
contract or agreement, each is liable.to make contribution to
and indemnify each other in accordance with the following
principles:

(a) where two or more persons are liable
to pay compensation under thii Part and pne or
more of them caused or contributed to the loss
damage, costs or expense by fault or negligence.
such one or more of ihem shall make confriSution
to and indemnify,

(i) where one person is found at fault
or negligent, any other person liable to pay
compensation under thisPart, and

j -l
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(ii) where two or more persons are 
found at fault or negligent, each other and 
any other person liable to pay compensation 
under this Part in the degree in which each 
of such two or more persons caused or con-
tributed to the loss, damage, cost or expense 
by fault or negligence; 

(b) for the purpose of subclause (a)(ii), if it 
is not practicable to determine the. respective 
degrees in which the fault or negligence of two or 
more persons liable to pay compensation under 
this Part caused or contributed to the loss, dam-
age, cost or expense, such two or more persons 
shall be deemed to be equally at fault or negli-
gent. 

Enforcement 
(7) The right of contribution or indemnification 

under subsections (5) and (6) may be enforced by action in a 
court of competent jurisdiction. 1994-95, c. 1, s. 134. 

Payment by insurer 
135 (1) Where a person to whom an order issued 

pursuant to this Part is insured under an insurance policy 
that provides for coverage for any cost, expense, loss, damage 
or charge, the insurer shall, subject to the terms of the rele-
vant policy, pay to the Minister on demand in writing any 
cost, expense, loss, damage or charge incurred by the Minis-
ter while acting pursuant to Section 132. 

Sharing of insurance proceeds 
(2) The Minister may enter into an agreement 

to share the proceeds of an insurance policy to which the 
Minister is entitled under subsection (1) on a pro rata basis 
or such other basis as the Minister considers appropriate 
with other persons who have incurred any cost, expense, 
loss, damage or charge in the circumstances described in 
subsection (1) and the insurer shall pay the proceeds in 
accordance with the agreement. 
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(ii) where two or more Persons are
found at fault or negligent, each other and
anv other Derson liable to pav compensation
unler thiiPart in the degie6 in which each
of such two or more persons caused or con-
tributed to the loss, damage, cost or expense
by fault or negligence;

(b) for the purpose of subclause (aXii)' if it
is not practicable to determine' the. respective
degrees'in which the fault or negligence of two or
more persons liable to pay compensation under
this Pirt caused or contli6uted [o the loss, dam-
age, cost or expense, such two or more persons
shall be deemed to be equally at fault or negli-

.'gent.
Enforcement

(7) The right of contribution or indemnilication
under subsections (5) and (6) may be enforced by action in a
court of competentjurisdiction. 1994-95, c. l, s. 134.

Payment by insurer
135 (1) Where a person to whom an order issued

pursuant to this Part is insured under an insurance policy
that provides for coverage for any cost, expense, loss, damage
or charge, the insurer shall, subject to the terms of the rele-
vant policy, pay to the Minister on demand in writing any
cost, expense, loss, damage or charge incurred by the Minis-
ter while acting pursuanf to Section 132.

Sharing of insurance proceeds
(2) The Minister may enter into an agreement

to share the proceeds of an insurance policy to which the
Minister is ehtitled under subsection (1) on a pro rafa basis
or such other basis as the Minister considers appropriate
with other persons who have incurred any cost, expense,
loss, damage or charge in the circumstances described in
subsection (1) and the insurer shall pay the proceeds in
accordance with the agreement.
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Deemed payment 
(3) Where an insurer has made a payment 

pursuant to subsection (1) or (2), the payment is deemed to 
be a payment with respect to the cost, expense loss, damage 
or charge resulting from the event for which coverage was in 
effect. 

Limit on payments 
(4) Nothing in this Section requires an insurer 

to pay the Minister or any other person a sum or sums total-
ling in excess of the coverage limits of an insurance policy, or 
a sum or sums the insurer would otherwise not be obligated 
to pay under the policy. 

Enforcement 
(5) The Minister may, without restricting the 

rights of the Minister against the holder of the insurance 
policy, commence an action directly against the insurer for 
the purpose of enforcing the rights of the Minister under this 
Act. 1994-95, c. 1, s. 135. 

Regulations 
136 (1) The Governor in Council may make regula- 

tions 

(a) respecting the issuance of orders pur-
suant to this Part; 

(b) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1). is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 136. 
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Deemed payment
(3) Where an insurer has made a payment

pursuant to subsection (1) or (2), the payment is deemed to
be a payment with respect to the cost, eipense loss, damage
or charge resulting from the event for which coverage wasin
effect.

Limit on payments
14) Nothing in'this Section requires an.insurer

to pay the Minister or a-ny other person a sum or sums total-
ling in excess ofthe coverlge limits of an insurance policy, or
a sum or sums the insurer would otherwise not be obligated
to pay under the policy.

Enforcement
(5) The Minister hay, without restricting the

rigl,rts of the Minister against th;'holder of tJre insurance
policy, cornmence an action directly against the insurer for
the purpose of enforcing the rights df tne Minister under this
Act. 1994-95, c. t, s. 135.

Regulations
. f36 (1) The Governor in Council may make regula-

tions

(a) respecting the issuance of orders pur-
suant to this Part;

G) generally, respecting any matter. necessary or advisable to effectively carry out the
intent and purpose of this Part.

Regulations Act(2) The exercise by the Governor in Council of
the. authority contained in subsection (1). is regulations
within the meaning of the Regulations Act. 1994-95,;. t, s. 136.

6;,'.rf
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PART XIV 

APPEALS 

Appeal to Minister 
137 (1) A' person who is aggrieved by a decision or 

order of an administrator or person delegated authority 
pursuant to Section 17 may appeal by notice in writing, 
stating concisely the reasons for the appeal, to the Minister. 

Form of notice 
(2) The notice of appeal may be in a form_ pre-

scribed by the Minister. 

Notification of decision 
(3) The Minister shall notify the appellant, in 

writing, of the decision within thirty days of receipt of the 
notice of appeal. 

Poweri of Minister 
(4) The Minister may dismiss the appeal, allow 

the appeal or make any decision or order the administrator 
could have made. 

Implementation of decision 
(5) The administrator and the appellant shall 

take such action as is necessary to implement the decision of 
the Minister disposing of the appeal. 1994-95, c. 1, s. 137. 

appeal to Supreme Court 
138 (1) Subject to subsection (2), a person aggrieved 

by 

(a) a regulation; 

(b) a decision of the Minister pursuant to 
Section 137; 

(c) a decision of the Minister respecting 
the granting or refusal of a certificate or an 
approval; 
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PART XTV

APPEALS

Appeal to Minister
137 (1) A'person who is aggrieved by a_deeision or

order of an administrator or person delegated authority
pursuant to Section 1? may appeal by notice in writing,
stating concisely the reasons for the appeal, to the Minister.

Form of notice
(2) The notice of appeal may be in a form,pre-

scribed by the Minister.

Notification of decision(3) The Minister shall notify the appellant, in
writing, of the decisirin within thirty days of receipt of the
notice ofappeal.

Powers of Minister(4) The Minister may dismiss the appeal, allow
the appeal or make any decision or order the administrator
could have made.

Implementation of decisio n
(S) The administrator and the appellant shall

take such action as is necessary to implement the decision of
the Miuister disposing of the appeal. 1994-9F, c. t, s. 13?.

Appeal to Supreme Court
138 (l) - Subject to subsection (2), a person aggrieved

by

(a) a regulation;

(b) a decision of the Minister pursuant to
Section 137;

(c) a decision bf the Minister respecting
the granting or refusal of a certificate or an
approval;
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(d) a decision of the Minister respecting 
the terms or conditions of a certificate or an 
approval; 

(e) a decision of the Minister respecting 
the amendment, addition or deletion of terms and 
conditions of a certificate or an approval; 

(f) a decision of the Minister respecting 
the cancellaticin or suspension of a certificate or 
an approval; or 

(g) an order, 

may, within thirty days of the decision or order, appeal on a 
question of law or on a question of fact, or on a question of 
law and fact, to a judge of the Supreme Court, and the 
decision of that court is final and binding on the Minister 
and the appellant, and the Minister and the appellant shall 
take such action as may be necessary to implement the 
decision. 

Application of subsection (1) 
(2) For greater certainty, a decision of the 

Minister to approve or reject an undertaking registered 
under Part W may not be appealed pursuant to subsection 
(1). 

Judge may consider protection of the environment 
(3) The judge on the hearing of an appeal may 

consider and hear evidence as to whether or not the matter 
that aggrieves the appellant is necessary to provide for the 
preservation and protection of the environment. 

Time period for commencing appeal 
(4) An appeal . pursuant to this Part shall be 

commenced within thirty days of the date of the decision or 
the date of the order referred to in subsection (1). 

Compliance not suspended 
(5) The initiation of an appeal pursuant to this 

Part does not suspend the operation of any act or omission 
appealed from, including the requirement to comply with an 
order under Part Ion, pending the disposition of the appeal. 
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(d) a decision of the Minister respecting
t-he terms or conditions of a certificate- or ai
approval;

(e) a decision of the Minister respecting
the amendment, addition or deletion of terhs and
conditions of a certificate or an approval;

(0 a decision of the Minister respectins
the cancellaticjn or suspension of a certificate oi
an approval; or

(g) anorder,

D8I, y"thil- thirty days of the decisi-on or order, appeal on a
question oflaw or on a question offact, or on ir question of
law and fact, to a :=udeL of the Supreme Court. and the
decision of that couit is frnal and bihding on the Minister
and the Qppellant, and the Minister and tf,e appellant shall
take such action as may be necessary to iri-plement the
dec!sion.

Application of subsection (l)
^ (2) For greater certainty, a decision of the

Mi?ister to_approve or- reject a_n _uidertaking registered
under Part fv may not be appealed pursuant t6 su6section
(1).

Judge may consider protection of the environment(q) The judge on the hearing of an appeal may
consider and hear evidence as to whethei or not flie mattei
that aggrieves the appellant is necessary to provide foi ilie
presenration and protection of the enviroimerit.

Time period for commencing appeal(4) An appeal.pulsuant to this Part shall be
cotnmenced within thirty days of the date of the decision or
the date of the Order refeired-to in subsection (1.).

Compliance not suspended(5) The initiation of an appeal pursuant to tJris
Part does not susp-en-d the operation 6f any'act or omission
appealed from, iniluding the requirement do comply with an
order under Part XIII, pending the disposition of th6 appeal.
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Decision of court final 
(6) The decision of the court under subsection 

(1) is final and there is no further appeal to the Nova Scotia 
Court of Appeal. 1994-95, c. 1, s. 138. 

Technical irregularity 
139 An appeal in connection with any matter under 

this Act shall be dismissed by the Supreme Court if the sole 
ground for relief established on the appeal is a defect in form 
or a technical irregularity. 1994-95, c. 1, s. 139. 

Regulations 
140 (1) The Governor in Council may make regula-

tions respecting any matter necessary or advisable to effec-
tively carry out the intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 

PART XV 

CIVIL REMEDIES 

Other civil remedies unaffected 
141 .No civil remedy for an act or omission is sus-

pended or affected by reason only that the act or omission is 
an offence under this Act or gives rise to a civil remedy 
under this Act, and nothing in this Act shall be construed so 
as to repeal, remove or reduce any remedy available to any 
person under any enactment, at common law or under any 
Act of Parliament or of a provincial legislature. 1994-95, c. 1, 
s. 141. 

Civil cause of action 
. 142 Where a person is convicted of an offence under 

this Act, the conviction is prima facie evidence of negligence 
and any person who suffers loss or damage as a result of the 
conduct that constituted the offence may, in a court of com-
petent jurisdiction, sue for an amount equal to the reason- 

1994-95, c. 1, s. 140. 
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'Decision of court final(6) The decision of the court under subsection
(1) is final and there is no further appeal to the Nova Scotia
Court of Appeal. 1994-95, c. t, s. 138.

Technical irregularity
139 An appeal in connectio! with any matter under

this Act shall be dismissed by the Supreme Court if the sole
ground for relief established 6n the afpeal is a defect in form
or a technical irregularity. 1994-95, c. 1, s. 139.

Regulations.- f40 (1) The Governor in Council may make regula-
tions respecting any matter necessary or advisable to effec-
tively cairy oufthe intent and purpose of this Part.

Regulations Act(2) The exercise by the Governor in Council of
the authority contained in subsection (1) is regulations
within the meaning of the Regulations AcL 1994-95, c. 1, s. 140.

PART XV

CTWL REMEDIES

Other civil remedies unaffected
141 .No civil remedy for an act or omission is sus-

pended or affected by reason only that the act or omission is
ln offence under this Act or gives rise to a civil remedy
under this Act, and nothing in this Act shall be ionstrued so
as to repeal, remove or reduce any remedy available- to any
person under any enactment, at common law or under any
Act of Parliament or of a provincial legislature. 1994-95, c. l,
s. l4l.

Civil cause of action
. 142 Where a person is convicted of an offence under

this Act, the conviction is primo facie evidence of negligence
and any person who suffeis loss or damage as a result of the
conducl fhat constituted the offence may-, in a court of com-
petent jurisdiction, sue for an amount equal to the reason-
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ably foreseeable loss or damage proved to have been suffered 
as a result of the conduct that constituted the offence. 
1994-95, c. 1, s. 142. 

Protection from liability 
143 Notwithstanding anything contained in this Act, 

no action for damages may be commenced or maintained and 
no cause of action lies against 

(a) an employee, as defined in the Civil Service 
Act, who is 

• 	(i) under the direction of the Minister, 

(ii) acting under the direction of an 
employee referred to in subclause (i), or 

(iii) acting pursuant to a delegation pursu-
ant to Part II; 

(b) an agent of the Government, including an 
emergency responder; 

(c) an employee or agent of a Government 
agency, a municipality or the Government of Canada, 
any department or agency of that Government, or any 
person if there has been a delegation pursuant to Part 
II; 

(d) an employee or agent of a Government 
agency or a municipality, or any person if there has 
been a transfer of administration pursuant to Part II; 

(e) a municipality, or a board or commission if 
there has been a delegation or transfer of adminis-
tration pursuant to Part II; or 

(f) a person who has been retained or employed 
to serve on any board, advisory or ad hoc committee, or 
as a Corps leader under this Act, 

if the action arises out of any act or omission of that person 
that occurs while that person is carrying out duties or exer- 
cising powers pursuant to this Act in good faith and, without 
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ably foreseeable loss or damage proved to have been suffered
as a result of the conduct th-at constituted the offence.
1994-95, c. 1, s. 142.

Protection from liabilitv
f43 Notwithstandi-ng anything contained in this Act,

no action for dn-ages may be commeiced or maintained and
no cause of action lies against

(e) an employee,
Act, who is

(i) under the direction of the Minister,

(ii) acting under the direction of an
employee referred to in subclause (i), or

(!i) qgting pursuant to a delegation pursu-
ant to Part II;

(b) an agent of the Government, including an
emergency responder;

(c) an et-nployee or agent of a Government
agency, a municipality or the Government of Canada,
any department or agency of that Government, or any

. p.erson if there has been a delegation pursuanlto pait
II;

. (d) an employee or agent of a Government
Sgency or a municipality, or any person if there has
been a transfer of administration pursuant to part II;

- (g) a municipality, or a board or commission if
there has been a delegition or transfer of adminis-
tration pursuant to PartII; or

(0 a person who has been retained or employed
to serve on any boar{, advisory or ad hoc commitiee-, or
as a Corps leaiier under this ALt,

if the action arises.out of any act or omission of that person
that occurs while that persgn is carrying out duties or exer-
cising powers pursuant to this Act in go;d faith and, wittrout
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restricting the generality of the foregoing, no person referred 
to in this Section is liable for damage caused by a system of 
inspection or the manner in which inspections are to be per-
formed or the frequency, infrequency or absence of inspec- 
tions. 1994-95, c. 1, s. 143. 

Recovery of costs by Government 
144 The Government may recover in debt either in an 

action or as prescribed in this Act or the regulations against 
any person who is convicted of an offence under this Act the 
costs and expenses incurred by the Government 

(a) in responding to any matter related to the 
offence; and 

(b) in carrying out or causing to be carried out 
any preventive or remedial action made necessary by 
the act or omission that constituted the offence. 1994-95, 
c. 1, s. 144. 

PART XVI 

TRANSB OUNDARY POLLUTION 

Interpretation of Part 
145 In this Part, 

(a) "person" means an individual, corporation, 
business trust, estate, trust, partnership, association, 
joint venture, government in its private or public capa-
city, governmental subdivision or agency, or any other 
legal entity; 

(b) "reciprocating jurisdiction" means a state of 
the United States of America, the District of Columbia, 
the Commonwealth of Puerto Rico, a territory or pos-
session of the United States of America or a province of 
Canada that has enacted this Act or provides sub-
stantially equivalent access to its courts and adminis-
trative agencies. 1994-95, c. 1, s. 145. 
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restricting the generality of the foregoing, no person referred
to in this Section is liable for damage caused by a system of
inspection or the manner in which inspections are to be per-
formed or the frequency, infrequency or absence of inspec-
tions. 1994-95, c. l, s. 143.

Recovery of costs by Government
144 The Government may recover in debt either in an

action or as prescribed in this Act or the regulations against
any person who is convicted of an offence under this Act the
costs and expenSes incurred by the Government

(a) in responding to any matter related to the
ttt"l:;""1" 

.*oing out or causing to be carried our
any preventive or remedial action made necessary by
the act or omission that constituted the offence. 1994-98,

. c. 1, s. 144.

PARTXVI I
TRANSB OUNDARY POLLUTION

Interpretation of Part
145 In this Part,

_ - (a) "per€on" means an individual,-'torporation,
. business trust, estate, trust, partnership, association,

joint venture, government in its private or public capa-
city,_governmental subdivision or agency, or any other
legal entity;

(b) "reciprocating jurisdiction" means a state of
the United States of America, the District of Columbia,
the Comrnonwealth of Puerto Rico, a territory or pos-
session of the United States of America or a pr6vinie of
Canada that has enacted this Act or provides sub-
stantially equivalent access to its courts-and adminis-
trative agencies. 1994-95, c. l, s. 145.
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Access to Nova Scotia courts 
146 An action or other proceeding for injury or threat-

ened injury to property or person in a reciprocating jurisdic-
tion caused by pollution originating, or that may originate, 
in the Province may be brought in the Province. 1994-95, c. 1, 
s. 146. 

Pollution originating in Nova Scotia 
147 A person who suffers or is threatened with injury 

to the person or the person's property in a reciprocating 
jurisdiction caused by pollution originating, or that may 
originate, in the Province has the same rights to relief with 
respect to the injury or threatened injury, and may enforce 
those rights in the Province, as if the injury or threatened 
injury occurred in the Province. 1994-95, c. 1, s. 147. 

Applicable law 
148 The law to be applied in an action or proceeding 

brought pursuant to this Part, including what constitutes 
"pollution", is the law of the Province excluding choice of law 
rules. 1994-95, c. 1, s. 148. 

Rights not superior 
149 This Part does not accord a person injured or 

threatened with injury in a reciprocating jurisdiction any 
rights superior to those that the person would have if injured 
or threatened with injury in the Province. 1994-95, c. 1, s. 149. 

Preservation of existing rights 
150 The right provided in this Part is in addition to 

and not in derogation of any other rights. 1994-95, c. 1, s. 150. 

Act binds Crown 
151 This Part binds Her Majesty in right of the Prov-

ince only to the extent that Her Majesty would be bound if 
the person were injured or threatened with injury in the 
Province. 1994-95, c. 1, s. 151. 
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Access to Nova Scotia courts
L46 An action or other proceeding for injury or threat-

ened injury to property or person in a reciprocating jurisdic-
tion caused by pollution originating, or that may originate,
in the Province may be brought in the Province. 199495, c. l,
s. 146.

Pollution originating in Nova Scotia
147 A pirson wf,o suffers or is threatened with injury

to the person or the person's property in a reciprocating
jurisdiction caused by pollution originating, or that may
briginate, in the Province has the same rights to relief with
resbect to the injury or threatened injury, and may enforce
thobe rights in the Province, as if the injury or threatened
injury occurred in the Province. 1994-95, c. 1, s. 147.

Applicable law
f48 The law to be applied in an action or proceeding

brought pursuant to this Part, including what constitutes
"pollution", is the law of the Province excluding choice of law
rules.. 1994-95, c. 1, s. 148.

Riehts not superior
149 Thii Part does not accord a person injured or

threatened with injury in a reciprocating jurisdiction any
rights superior to tJrose that the person would have if injured
or threatened with injury in the Province. 1994-95, c. l, s. 149.

Preservation of existing rights
150 The rieht provided in this Part is in addition to

and not in derogalionbf any other rights. 1994-95, c. 1, s. 150.

Act binds Crown
151 This Part binds Her Majesty in right of the Prov-

ince only tp the extent that Her Majesty would be bound if
the person were injured or thrdatened with injury in the
Province. 1994-95, c. l; s. 151.
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Reciprocating jurisdiction 
152 Notwithstanding the definition of "reciprocating 

jurisdiction", the Governor in Council may, by regulation, 
declare a jurisdiction to be a reciprocating jurisdiction for 
the purpose of this Part. 1994-95, c. 1, s. 152. 

Uniformity of law 
153 This Part shall be applied and construed to carry 

out its general purpose to make uniform the law with respect 
to the subject of this Part among jurisdictions enacting it. 
1994-95, c. 1, s. 153. 

Agreements 
154 In addition to every power vested in the Minister, 

the Minister may, subject to the approval of the Governor in 
Council, enter into agreements with 

(a) the government of a reciprocating jurisdic- 

(b) any person, 

for the purpose of establishing committees or co-ordinating 
or implementing programs relating to transboundary pollu-
tion and may consult with and advise any such government 
or person with respect to policies and programs relating to 
transboundary pollution. 1994-95, c. 1, s. 154. 

Regulations 
155 (1) The Governor in Council may make regula-

tions respecting any matter necessary or advisable to carry 
out the intent and purpose of this Part. 

Regulations Act 
(2) The exercise by the Governor in Council of 

the authority contained in subsection (1) is regulations 
within the meaning of the Regulations Act. 1994-95, c. 1, s. 155. 

tion; 
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Recipro cating j urisdiction-152 
Notwithstanding the definition of "recipro-cating

jurisdiction", the Governoi in Council may, by regulation,
declare a jurisdiction to be a reciprocating jurisdiction for
the purpose of this Part. 1994-95, c. 1, s. 152.

Uniformity of law
153 This Part shall be applied and construed to carry

out its general purpose to makguniform the law with respect
to the iubject i,f tiris Part among jurisdictions enactin! it.
1994-95, c. 1, s. 153.

ABreements
154 In addition to every power vested in the Minister,

the Minister may, subject to the approval of the Governor in
Council, enter into agreements with

(a) the government of a reciprocating jurisdic-
tion;

(b) any person,

for the purpose of establishing committees or co-ordinating
or implementing programs reladng to transboundary pollu-
tion and may consult with and advise any such government
or person with respect to policies and programs relating to
transboundary pollutron. rgg+-95, c. 1, s. 154.

Regulations
155 (1) The Governor in Council may make regula-

tions respecting any matter necessary or advisable to carry
out the intent and purpose of this Part.

Regulations Act
(2) The exercise by the Governor in Council of

the authority contained in subsection (1) is regulations
within the meaning of the Regulations Act. 1994-95, c. l, s. 155.
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PART XVII - 
• 

ENVIRONMENTAL INDUSTRIES, 
INNOVATIONS AND TECHNOLOGIES 

Lead agency 
156 (1) The Department is designated the lead 

agency of Government to promote the development and use 
of sustainable environmental industries, innovations and 
technologies. 

Powers of Mifiister 
(2) To fulfil the mandate prescribed in sub-

section (1), the Minister may 

(a) establish a private-sector-driven man-
agement consortium that is committed to taking 
environmental industries, innovations and tech-
nologies from concept to commercialization; 

(b) provide assistance to the consortium 
in the development and implementation of 
environmental-industry strategies; 

(c) assist in the development and imple-
mentation of policies and programs to support the 
use and commercialization of sustainable envi-
ronmental innovations, technologies and ser-
vices; 

(d) assist in the collection and dissemina-
tion of information to improve access to local and 
global markets; 

(e) co-ordinate inter-departmental activi-
ties to achieve the mandate prescribed in subsec-
tion (1); 

(f) harmonize strategies, programs and 
policies with other governments; 

(g) enter into co-operative agreements; 

(h) promote and host forums, trade shows 
and marketing workshops; 
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Lead agency
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global markets;
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(i) assist in the delivery of government 
support to environmental industry in a direct, 
accessible, service-oriented and cost effective 
manner; 

(j) promote such other activities as may 
be necessary to develop environmental industries 
and technologies. 

Section.prevails over other enactments 	. 
(3) For greater certainty, this Section shall pre-' 

vail over every other enactment. 1994-95, c. 1, s. 156. 

PART XVIII 

PENALTJ.IS AND PROSECUTIONS 

Limitation period 
157 A prosecution for an offence under this Act may 

not be commenced more than two years after the later of 

(a) the date on which the offence was commit-
ted; or 

(b) the date on which evidence of the offence 
fir'st came to the attention of an inspector, an admin-
istrator or the Minister, whichever occurs first. 1994-95, 
c. 1, s.157. 

Offences 
158 A person who 

(a) knowingly provides false or misleading 
information pursuant to a requirement under this Act 
to provide information; 

(b) provides false or misleading information 
pursuant to a requirement under this Act to provide 
information; 

(c) does not provide information as required 
pursuant to this Act; 
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(i) assist in the delivery of government
support to environmental industry in a^direct,
accessible, service-oriented and cost effective
manner;

0) promote such other activities as may
be nec-essary to develop environmental industries
and technologies.

Section'prevails over other enactments _ 
'- (3) For greater certainty, this Section shall pre-'

vail over every other enactment. 1994-95, c. 1, s. 156.

PART X\Tttr

PENALTTES AND PROSECUTIONS

Limitation period
I57 A prosecution for an offenie under this Act may

not be commelced more than two years after the later of

. (a) the date on which the offence was commit-
ted; or

&) the date on which evidence of the offence
first ca.rne to the attention of an inspector, an admin-
istrator or the Minister, whichever occurs first. 1994-95,
c. 1, s. 15?.

Offences
158 A person who

(a) knowingly provides false or misleading
information pursuant to a requirement under this Act
to provide information;

(b) provides false or "dsleading information
pursuant to a requirement under this Act to provide
information;

(c) does not provide information as required
pursuant to this Act;
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(d) hinders or obstructs an inspector or admin-
istrator who is exercising powers or carrying out 
duties, or attempting to do so, pursuant to this Act; 

(e) knowingly contravenes a term or condition - 
of an approval, a certificate of variance or a certificate 
of qualification; 

(f) contravenes a term or condition of an 
approval, a certificate -of variance or a certificate of 
qualification; 

(g) knowingly contravenes an order; 

(h) contravenes an order; 

(i) contravenes Section 32, 50, 55, 59, 60, 62, 
67, 68, 69, 71, 75, 76, 79, 83, 89, 115, 124 or 132; or 

(i) otherwise contravenes this Act, 

is guilty of an offence. 1994-95, c. 1, s. 158. 

Penalty 
159 (1) A person who commits an offence referred to 

in subsections 50(1), 67(1) or 68(1) or clauses 158(a), (e) or (g) 
is liable to a fine of not less than one thousand dollars and 
not more than one million dollars or to imprisonment for a 
period of not more than two years, or to both a fine and 
imprisonment. 

Penalty 
(2) A person who commits an offence referred to 

in Section 32, subsection 50(2), Sections 55, 59, 60 or 62, 
subsection 67(2), subsection 68(2), Sections 69, 71, 75, 76, 79, 
83, 89, 115, 124 or 132 or clauses 158(b), (c), (d), (f) or (h) is 
liable to a fine of not more than one million dollars. 

Penalty 
(3) A person who commits an offence referred to 

in Section 99 is liable to a fine of not more than five thousand 
dollars. 
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r09

:'. I

JANUARY 9. t935



110 	 environment 	 1994-95, c. 1 

Penalty 
(4) A person who commits an offence referred to 

in any other provision of this Act is liable to a fine of not 
more than five hundred thousand dollars. 1994-95, c. 1, s. 159. 

Due diligence defence 
160 Unless otherwise provided in this Act, no person 

shall be convicted of an offence under this Act if the person 
establishes that the person 

(a) 'exercised all due diligence to prevent the 
commission of the offence; or 

(b) reasonably and honestly believed in the 
existence of facts that, if true, would render the conduct 
of that person inhocent. 1994-95, c. 1, s. 160. 

Additional fine 
161 Where a person is convicted of an offence under 

this Act and the court is satisfied that, as a result of the 
commission of the offence, monetary benefits accrued to the 
offender, the court may order the offender to pay, in addition 
to a fine under Section 159, a fine in an amount equal to the 
estimation of the court of the amount of those monetary 
benefits. 1994-95, c. 1, s. 161. 

Continuing offence 
. 162 Where an offence under this Act is committed or 

continued on more than one day, the person who committed 
the offence is liable to be convicted for a separate offence for 
each day on which the offence is committed. 1994-95, c. 1, 
s. 162. 

Offences by employees 
163 In any prosecution for an offence under this Act, 

it is sufficient proof of the offence to establish that it was 
committed by an employee or agent of the accused, whether 
or not the employee or agent is identified or has been prose-
cuted for the offence, unless the accused establishes that the 
offence was committed without the knowledge or consent of 
the accused. 1994-95, c. 1, s. 163. 
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Penalty
(4) A person who commits an offenee referred to

in any other provision of this Act is liable to a fine of not,
more than five hundred thousand dollars. 1994-9b, c. t, s. lf9.

Due diligence defence
160 Unless otherwise provided in this Act, no person

shall be convicted of an offence under this Act if'the person
establishes that the person

(a) 'exercised all due diligence to prevent the
commission of the offence;or

G) reasonab[ and honestly believed in the
existence of facts that, if true, would render the conduct
ofthat person inhocent. t9g4-9s, c. 1, s. 160.

Additional fine
161 Where a person is convicted of an offence under

this Act and the court is satisfied that, as a result of the
commission of the offence, monetary benefits accrued to the
offender, the court may order the offender to pay, in addition
to a fine under Section L59, a fine in an amount equal to the
estimation of the court of the amount of those monetary
benefits. 1994-95, c. 1, s. l6l.

Continuing offence
. 162 Where an offence under this Act is committed or

continued on more than one day, the person who committed
the offence is liable to be convicted foi a separate offence for
each day on which the offence is commiited. 1994-95, c. I,
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it is sufficient proof of the offence to establish that it was
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offence was courmitted without the knowledge or consent of
the accused. tgga-g5, c. l, s. 163.
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Liability of directors and officers 
164 Where a corporation commits an offence under 

this Act or the regulations, any officer, director or agent of 
the corporation who directed, authorized, assented to, 
acquiesced in or participated in the violation of this Act or 
the regulations is guilty of the offence and is liable to the 
punishment provided for the offence, whether or not the 
corporation has been prosecuted. 1994-95, c. 1, s. 164. 

Responsibility of lenders and trustees 
165 (1) Notwithstanding anything contained in this 

Act or any other enactment respecting the protection or 
rehabilitation of the environment, receivers, receiver man-
agers, trustees, executors or administrators of a person 
responsible, and their agents and employees, are not respon-
sible for the rehabilitation of a contaminated site under any 
such provision beyond the value of the assets the persons are 
administering less the reasonable costs and fees of the 
administration, in relation to their position as receiver, 
receiver manager, trustee, executor or administrator of the 
assets of a person responsible, in respect of any adverse effect 
that occurred 

(a) before the appointment of the receiver, 
receiver-manager, executor, administrator or 
trustee; or 

(b) after appointment, except where the 
adverse effect occurred as a result of the failure of 
the receiver, receiver manager, trustee, executor 
or administrator to exercise due diligence. 

Subsectioh (1) does not apply 
(2) Subsection (1) does not apply to a person 

who had care, management or control, in whole or in part, of 
the site at the time the adverse effect occurred or imposed 
requirements on any person regarding the manner of treat-
ment, disposal or handling of a substance and the control or 
requirements, in whole or in part, caused the site to become 
a contaminated site. 
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Liability of directors and officers
. L64 Where a corporation commits an offence under

this Act or the regulations, any officer, director or agent of
the corporation who directed, authorized, assented to,
acquiesced in or participated in the violation of this Act or
the regulations is guilty of the offence and is liable to the
punishment provided for the offence, whether or not the
corporation.has been prosecuted. tgga-g5, c. 1, s. 164.

Responsibility of lenders and trusteeg- 165 (1) Notwithstanding anythihg contained in this
Aqt gr- any other enactment respecting the protection or
rehabilitaiion of the environment-, recei-vers, rlceiver man-
agers, trustees, executors or administrators of a person
responsible, and their agents and employees, are not r-espon-
sible for the rehabilitation of a contaminated site under any
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who lad care, management or control, in whbll or in p'art, of
the site at the time-the adverse effect oecurred or imposed
require-ments_on any person regarding the manner of ireat-
ment, disposal or handling of alubstahce and the control or
requirements, in whole or in part, caused the site to become
a contaminated site.

J:_,i' -r
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Secured creditor responsible for rehabilitation 
(3) Notwithstanding anything contained in this 

Act or any other enactment, a secured creditor is responsible 
for rehabilitation at a contaminated site if 

(a) the secured creditor at any time exer-
cised care, management or control, in whole or in 
part, of the site or imposed requirements on any 
person regarding the manner of treatment, dis-
posal or handling of a substance and the care, 
management or control or requirements, in whole 
or in 'part, caused the site to become a contamin-
ated site; or 

(b) subject to subsection (4), the secured 
creditor becomes the registered owner of the real 
property at the contaminated site unless an 
agreement is entered into pursuant to Section 89, 

but a secured creditor is not responsible for rehabilitation 
where it acts primarily to protect its security interest, 
including, without restricting the generality of the fore-
going, where the secured creditor 

(c) participates only in purely financial 
matters related to the site; 

(d) has the capacity or ability to influence 
any operation at the contaminated site in a way 
that would have the effect of causing or increas-
ing contamination, but does not exercise that 
capacity or ability in such a way as to cause or 
increase contamination; 

(e) imposes requirements on any person if 
the requirements do not have a reasonable proba-
bility of causing or increasing contamination at 
the site; or 

(0 appoints a person to inspect or investi-
gate a contaminated site to determine future 
steps or actions that the secured creditor might 
take. 
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Secured credito r res ponsible for rehabilitation
(3) Notwithstandinganythingcontainedin this

Act or any otJ:er enactment, a secured creditor is responsible
for rehabilitation at a contaminated site if

(a) the secured creditor at any time exer-
cised care, management or-control, in whole or in
pilt, of the site or imposed requirements on agY
person regarding the-manner of treatrnent, dis-
iosal or Eandling of a substance and tfie c-ar-e,

maaagement or cdntrol.or requiremen'ts, in whole
' or in'fart, caused the site to become a contamin-

ated site; or

(b) subject to subsection (4), the- secured
creditor becomes the reqistered owner of the real
property at the contafninated site unless an
agteemlnt is entered into pursuantto Section 89,

but a secured creditor is not responsible for rehabilitation
where it acts primarily to protect its security interest,
including, withbut restiicting the generality oi the fore-
going, where the secured creditor

(c) participates only in purely financial
matters related to the site;

(d) has the capacity or ability to influence
any operation at the-contaminated site in a way
thit ti'ould have the effect of causing or increas-
ing contamination,' but does not exercise that
capacity or ability in such a way as to cause or
increase contamination ;

(e) imposes requirements on any person if
the requiremCnts do not have a reasonable proba-
bility of causing or increasing contamination at
the site; or

(0 appoints a person to inspect or inlesti-
gate a contaminated site to determine future
-teps or actions that the secured creditor might
take.
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Secured creditor not responsible 
(4) Notwithstanding clause 3(b), a secured 

creditor is not responsible for the rehabilitation of a contam-
inated site beyond the value of the assets the secured 
creditor is administering. 

No exemption from reporting or disclosure 
(5) Nothing in this Section exempts a secured 

creditor, receiver, receiver manager, trustee, executor or 
administrator from any duty to report or make. disclosure 
imposed by a provision of this Act. 1994-95, c. 1, s. 165. 

Court orders relating to penalty 
166 (1) Where a person is convicted of an offence 

under this Act, in addition to any other penalty that may be 
imposed pursuant to' this Act, the .court may, having regard 
to the nature of the offence and the circumstances surround-
ing its commission, make an order 

(a) prohibiting the offender from doing 
anything that may result in the continuation or 
repetition of the offence; 

(b) directing the offender to take any 
action the court considers appropriate to remedy 
or prevent any adverse effect that results or may 
result from the act or omission that constituted 
the offence; 

(c) directing the offender to publish, in 
the prescribed manner and at the cost of the 
offender, the facts relating to the conviction; 

(d) directing the offender to notify any 
person aggrieved or affected by the conduct of the 
offender, of the facts relating to the conviction, in 
the prescribed manner and at the cost of the 
offender; 

(e) directing the offender to post a bond or 
pay money into court in an amount that will 
ensure compliance with any order made pursuant 
to this Section; 
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Secured creditor not responsible(4) Notwithstinding clause B(b), a secured
creditor is not responsible for thJrehabilitation of a contam-
inated site beyond the value of the assets the secured
creditor i s administering.
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Court orders relating to penaltv
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ynder tlris Act, in addition to any other penalty that may be
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(f) on application to the court by the 
Minister within three years after the date of con-
viction, directing the offender to submit to the 
Minister any information with respect to the con-
duct of the offender that the court considers 
appropriate in the circumstances; 

(g) directing the offender to compensate 
the Minister, in whole or in part, for the cost of 
any remedial or preventive action that was car-
ried out or caused to be carried out by the Govern-
ment' and was made necessary by the act or omis-
sion that constituted the offence; 

(h) directing the offender to perform com-
munity service; 

(i) requiring the offender to comply with 
any other conditions the court considers appropri-
ate in the circumstances for securing the good 
conduct of the offender and for preventing the 
offender from repeating the offence or committing 
other offences. 

Publication of contravention 
(2) Where a person contravenes an order made 

pursuant to clause (1)(c), the Minister may publish the facts 
in compliance with the order. 

Costs are debt due the Government 
(3) Where the court makes an order pursuant to 

clause (1)(g) or the Minister incurs publication costs pursu-
ant to subsection (2), the costs constitute a debt due to the 
Government. 

Coming into foice of order 
(4) An order made pursuant to subsection (1) 

comes into force on the day on which. it is made or on any 
other day specified in the order and continues in force for the 
period specified in the order. 1994-95, c. 1, s. 166. 

Variation of court order 
167 (1) Where a court has made an order pursuant 

to Section 166, the court may, on application by the offender 
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(0 on application to the court by the
Minister within three years after the date of con-
viction, directing the offender to submit to the
Minister any information with respect to the con-
duct of the offender that the court considers
appropriate in the circumstances;

(g) directing the offender to compensate
the N{iirister, in w[ole or in part, for the cost of
any remedial or preventive action that was car-
rie-d out or causedto be carried out by the Govern-
ment'and was made necessary by the act or omis:
sion that constituted the offence;

(h) directing the offender to perform com-
munity semice;

(i) req_uiring the offender lq comply with
any other conditions the court considers appropri-
ate in the circumstances for securing the good
conduct of the offender and for preventing the
offender from repeating the offence or conrmitting
other offences.

Publication of contraventio n(2) Where a person contravenes an order made
pursuant to clause (lXc), the Minister may publish the facts
in compliance with the order.

Costs are debt due the Government
(3) Where the courtmakes an order pursuant to

clause (1Xe) or the Minister incurs publication costs pursu-
ant to subiection (2), the costs constitute a debt due to the
Governrnent.

Coming into force of order- (4) An orddr made pursuant to subsection (1)
comes into force on the day on which. it is made or on any
other day specified in the order and continues in force for the
period specified in the order. 1994-95, c. l, s. 166.

Variation of court order
167 (1) Where a court has made an order pursuant

to Section 166, the court Day, on application by the offender
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or the Crown, require the offender to appear before it and, 
after hearing the offender and the Crown, may make an 
order 

(a) changing the original order or the con-
ditions specified in it; 

(b) relieving the offender absolutely or 
partially from compliance with any or all of the 
order; 

•(c) reducing the period for which the 
original order is to remain in effect; 

(d) extending the period for which the 
original order is to remain in effect for an addi-
tional period not to exceed one year. 

Notice 
(2) Before making an order pursuant to subsec-

tion (1), the court may direct that notice be given to any 
persons the court considers to be interested and the court 
may hear any such persons. 

Leave of court 
(3) Where an application made pursuant to this 

Section in respect of an offender has been heard by a court, 
no other application pursuant to this Section may be made 
with respect to the offender except with leave of the court. 
1994-95, c. 1, s. 167. 

Compensation for loss or damage to property 
168 (1) Where a person is convicted of an offence 

under this Act, the court may, at the time sentence is 
imposed and on the application of a person aggrieved, order 
the offender to pay to the person an amount not to exceed 
five thousand .dollars or such other amount as is prescribed 
by the regulations by way of satisfaction or compensation for 
loss of or damage to property suffered by that person as a 
result of the commission of the offence. 

Filing and enforcement of order 
(2) A person in whose favour an order is made 

pursuant to subsection (1) may file the order with the 
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olthe. Crown, r-equi19 the offender to appear before it and,
aftgr hearing the offender and the Cro.fun, may make an
order

aitioo(3lpJi?111'ff,rln" 
original order or the con-

(b) relieving the offender absolutely or
partially from compliance with any or all oi the
order;

(c) reducing the period for which the
original order is to iemainln effect;

(d) extending the period for which the. original order is to iemain in effect for an addi-
tional period not to exceed one year.

Notiee
(2) Before ma-king an order pursuant to subsec-

tion (1), the court may direci that noti?:e be given to any
persons the court considers to be interested aira tne couri
may hear any such persons.

Leave ofcourt
(3) Where an application made pursuant to this

section in respect of an offe-nier has been hiard bi a court,
no other application pursuant to this section -ay be made
with respect to the offender except with leave ofthe court.
1994-95, c. 1, s. 167.

Compelsqlio"_tqf loss or damage to property
l6q (1) Where a person ii convictia oi an offence

ynder lhis Act, the couri may, at the time sentence is
tpposed qpd on tJre application of a person aggrieved, order
the otfender to pay to the person an amoun[ not to exceed
trve thousand.dollars or suih other amount as is prescribed
pl the regulations by way of satisfaction or.otopef,iation for
Ioss,ot or.damage.to-prop-erty s_uffered by thaf person as a
resultof the commission of the offence.

Filing and enforcement of order(2) A person in whose favour an order is made
pursuant to subsection (1) may file the order with the
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prothonotary or clerk of the court and, on filing, the order 
may be enforced as if it were a judgment of the court in civil 
proceedings. 1994-95, c. 1, s. 168. 

Recovery of costs for emergency measures 
169 The costs of carrying out emergency measures are 

recoverable by the Minister, either by an action in debt or by 
a method prescribed in this Act or in the regulations, against 
the person who is responsible for the need to' take the emer- 
gency measures. 1994-95, c. 1, s. 169. 

Court order regarding hindrance or obstruction 
170 Where a person hinders or obstructs an inspector 

or administrator contrary to clause 158(d), the Minister may 
apply to the Supreme' Court for an order prohibiting that 
person from so hindering or obstructing, and the court may 
make any order it considers appropriate. 1994-95, c. 1, s. 170. 

Regulations 
171 (1) The Governor in Council may make regula- 

tions 

(a) prescribing penalties in respect of 
offences created under this Act; 

(b) respecting any matter necessary or 
advisable for the administration of a system of 
administrative penalties; 

(c) respecting restitution orders under 
Section 168; 

(d) respecting the liability of persons 
referred to in Section 165; 

(e) generally, respecting any matter 
necessary or advisable to effectively carry out the 
intent and purpose of this Part. 

• 
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prothonotary or clerk of the court and, on_ lling, the order
inay be enfoiced as if it were a judgment of the court in civil
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169 The costs of carrying out emergency measures are
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a method preJcribed in this Act or in the regulations, against
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gency measures.. 1994-95, c. 1, s. 169. .

Court order regarding hindrance or obstruction
L70 Wher:e a perSon hinders or obstructs an inspector

or administrator conlrary to clause 158(d), the Minister may
apply to the Supreme'Court for an order prohibiting that
person from so hindering or obstructing, and the court may
make any order it considers appropriate. 199495, c. 1, s. 170.

Regulations- L7l (l) The Governor in Council may make regula-
tions

(a) prescribing penalties in respect of
offences created under this Act;

(b) respecting any matter necessary or
advisable for the administration of a system of
administrative penalties;

(c) respecting restitution orders under
Section 168;

(d) respecting the liability of persons
referred to in Section 165;

(e) generally, respecting any matter
necessary oi advisable to effectively carry out the'
intent and purpose of this Part.
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Regulations Act 
(2) The exercise 

the authority contained in 
within the meaning of the R e gulations Act. 1994-95, c. 1, s. 171. 

PART XIX 

DOCUMENTARY EVIDENCE 

Documentary evidence 
172 (1) In any proceeding under this Act, 

(a) a report or other document of an 
analyst with respect to the results of an analysis 
purporting to be signed by an analyst; 

(b) a document purporting to be signed by 
a person authorized to issue an approval, a certifi-
cate of qualification or a certificate of variance 
stating that on a specified day or during a speci-
fied period a person named in the document was 
or was not the holder of an approval, a certificate 
of qualification or a certificate of variance; 

(c) a document setting out with reason-
able particularity the conviction and sentence of a 
person for an offence under this Act purporting to 
be signed by 

(1) the person who made the convic-
tion, or 

(ii) the prothonotary or clerk of the 
court in which the conviction was made; 

and 

(d) a statement purporting to be signed by 
an administrator setting out the day on which the 
administrator became aware of the subject-
matter of any proceedings, 

shall be admitted in evidence as prima facie proof of the 
contents of the document, certificate, report or statement, 

by the Governor in Council of 
subsection (1) is regulations 
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Regulations Act
- (2) The exercise by the Governor in Council of

11.:, f"llority contained in sirbsection Ul ir r"god;il;
wrthin the meaning of the Regulations Act. 1994-95, c. r, s. t?t.

PARTXIX

DOCUMEIYTARY E\rIDENCE

Documentary evidence
172 (1) In any proceeding under this Act,

"o " 
ryli),uifh i:{l;li' ;":d*::, i,:'mJ L$rl*

purporting to be signed by an analyst;

G) a document.purporting to be_signed by
a person authorized to issue an approval, fcertiltr_
cate of qrralification or a .certificate of'varia"cu
stating that on a specified.d."V or dgring a speci-
fied period q perqoir named iri the document was
or was not the holder of-1n appr-oval, a certificate
of qualification or a certificate of variao.e;

(c) a document setting out with reason-
able particularity the convictidn and sentence of a
person for an offence under this Act purporting to
be signed by

(i) the person who made the convic_
tion, or

.o"", !ij)**l; rul|*?:fiH s.:tffh:r the

and

(d) 
- a statement purporting to be sipnred bv

an administrato-r settin'g orit the d-ay on *tii.ilUi
administrator beca-me- aware of the ilbl;.t:
matter of any proceedings,

shall be admitted in evidence as prima facie proof of thecontenti of the documenl certiircdte, report ii sLtement,
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without proof of the signature or official character of the 
person signing the certificate, report or statement. 

Admissibility 
(2) A notice, approval, order, certificate of vari-

ance, certificate of qualification or consent purporting to be 
signed by the person authorized to issue, make or give it is 
admissible in evidence without proof of the signature or 
official character of the person signing it. 1994-95, c. 1, s. 172. 

Appointment of analyst 
173 (1) The Minister may appoint as an analyst any 

person who, in the opinion of the Minister, has the qualifica-
tions and experience to be so appointed. 

Certificate of analyst as evidence 
(2) No document of an analyst may be received 

in evidence unless the party intending to produce it has 
given to the party against whom it is intended to be produced 
reasonable notice of that intention together with a copy of 
the certificate. 

Attendance of analyst 
(3) The party against whom a document of an 

analyst is produced may, with the leave of the court, require 
the attendance of the analyst for the purpose of cross-
examination.. 1994-95, c. 1, s. 173. 

— ' PART XX 

MISCELLANEOUS 

Review of Act and regulations 
174 The Minister shall appoint an advisory commit-

tee to initiate a comprehensive review of this Act and the 
regulations within five years of its coming into force and the 
committee shall submit to the Minister, within six months of 
initiating the review, a report that includes amendments, if 
any, recommended by the committee. 1994-95, c. 1, s. 174. 
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PART XX
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Review of Act and regulations
L74 The Minist# shall appoint an advisory commit-

tee to initiate a comprehensive-ieview of this Act and the
regulations within five years of_its-coming into force and the
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initiating tle review, a report that includes amendments, if
any, recommended by the committee. 1994'95, c. 1, s- 174-
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Transitional provisions 
175 (1) Every permit, requirement, licence, 

approval,. order, designation or certificate given, made or 
issued pursuant to one or more of the Acts listed in Section 
176 that is subsisting and in force on December 31, 1994, is 
deemed to have been given, made or issued pursuant to this 
Act and continues in force until varied, cancelled, suspended 
or appealed in accordance with this Act. 

Applicable appeal provisions 
(2) Where a right of appeal existed in one or 

more of the ActS listed in Section 176 and an appeal arises 
after January 1, 1995, the appeal provisions in this Act 
apply. 1994-95, c. 1, s. 175. 

Dangerous Goods.and Hazardous-wastes Act repealed 
176 (1) Chapter 118 of the Revised Statutes, 1989, 

the Dangerous Goods and Hazardous-wastes Management 
Act, is repealed. 

Derelict Vehicles Removal Act repealed 
(2) Chapter 128 of the Revised Statutes, 1989, 

the Derelict Vehicles Removal Act, is repealed. 

Environmental Assessment Act repealed 
(3) Chapter 149 of the Revised Statutes, 1989, 

the Environmental Assessment Act, is repealed. 

Environmental Protection Act repealed 
(4) Chapter 150 of the Revised Statutes, 1989, 

the Environmental Protection Act, is repealed. 	• 

Environmental Trust Act repealed 
(5) Chapter 9 .of the Acts of 1990, the 

Environmental Trust Act, is repealed. 

Gasoline and Fuel Oil Licensing Act repealed 
(6) Chapter 184 of the Revised Statutes, 1989, 

the Gasoline and Fuel Oil Licensing Act, is repealed. 

Litter Abatement Act repealed 
(7) Chapter 8 of the Acts of 1989, the Litter 

Abatement Act, is repealed. 
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Transitional provisions
L75 (1) Every permit, requirement, licence,

approval,. order, desigaation or certificate given, made or
issued pursuant to one or more of the Acts listed in Section
176 that is subsisting and in force on December 31, 1994, is
deemed to have been given, made or issued pursuant to this
Act and continues in force until varied, cancelled, suspended
or appealed in accordance with this Act.

Applicable appeal provisions(2) Where a right of appeal existed in one or
more of the Acts listed in Section 176 and an appeal arises
after January 1, 1995, the appeal provisions in this Act
apply. 1994-95, c. l, s. 1?5.

Dangerous Goods.dnd Hazardous-wastes Act repealed
L76 (1) Chapter 118 of the Revised Statutes, 1989,

the Dangerous Gootls and Hazardous-wastes Management
Act, is repealed.

Derelict Vehicles Removal Act repealed(2) Chapter 128 of the Revised Statutes, 1989,
the D er eI ict V e hicle s-R e mou al A ct, is repealed.

Environmental Assessment Act repealed(3) Chapter 149 of the Revised Statutes, 1989,
the E nu ir o n mental A ssess rze nt Act, is repealed.

Enviro nmental Protection Act repealed(4) Chapter 150 of tjre Revised Statutes, 1989,
the E nv ir o n mental P rotectio n A ct, is repealed.

Environmental Trust Act repealed(5) Chapter I .of the Acts of 1990, the
E nuironmental TruslAct, is repealed.

Gasoline and Fuel Oil Licensing Act repealed(6) Chapter 184 of the Revised Statutes, 1989,
the Gosol ine andFuil Oil LicensingAct, is repealed.

Litter Abatement Act repealed(7) Chapter 8 of the Acts of 1989, the Litter
Abatement Act, is repealed.
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Ozone Layer Protection Act repealed 
(8) Chapter 331 of the Revised Statutes, 1989, 

the Ozone Layer Protection Act, is repealed. 

Pest Control Products Act repealed 
(9) Chapter 341 of the Revised Statutes, 1989, 

the Pest Control Products (Nova Scotia) Act, is repealed. 

Recycling Act repealed 
(10) Chapter 12 of the Acts' of .1989, the 

• Recycling Act, is repealed. 

Salvage Yard Licensing Act repealed . 
(11) Chapter 410 of the Revised Statutes, 1989, 

the Salvage Yard Licensing Act, is repealed. 

Smelting and Refining Encouragement Act repealed 
(12) Chapter 431 of the Revised Statutes, 1989, 

the Smelting and Refining Encouragement Act, is repealed. 

Transboundary Pollution Act repealed 
(13) Chapter 15 of the Acts of 1993, the 

Transboundary Pollution Act, is repealed. 

Water Act amended 
(14) Section 2, subsection 3(1) and Sections 4 to 

23 of Chapter 500 of the Revised Statutes, 1989, the Water 
Act, are repealed. 

Well Drilling Act repealed 
(15) Chapter 502 of the Revised Statutes, 1989, 

the Well Drilling Act, is repealed. 

Youth Conservation Corps Act repealed 
(16) Chapter 510 of the Revised Statutes, 1989, 

the Youth Conservation Corps Act, is repealed. 1994-95, c. 1, 
s. 176. 

Effective date 
• 177.  This Act has effect on and after January 1, 1995. 

1994-95, c. 1, s. 177. 
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(13) 'Chapter 15 of the Acts of 1993, the

Transboundary P ollutionAcl, is repealed.

Water Act amended
(14) Section 2, subsection 3(1) and Sections 4 to

23 of Chapter 500 of the Revised Statutes, 1989, the Water
Act, are repealed.

Well Drilling Act repealed
. (15) Chapter 502 of the Revised Statutes, 1989,
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Youth Conservation Corps Act repealed
(16) Chapter SiO of the Revised Statutes, 1989,
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Effective date
1?7 This Act has effect on and after January 1, 1995.

1994-95, c. 1, s. 177.
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SEWAGE TREATMENT PLANT EFFLUENT DISCHARGE POLICY 

Legislative Authority 

Environmental Protection Act, Water Act, Health Act. 

Statement of Principles 

This policy describes the level of treatment which will 
be required at new or upgraded municipal and private sewage 
treatment plants discharging into surface waters. 

Application 

This policy applies to any facility treating sanitary 
sewage regardless of the source. 

(1) Departments' Requirement of Municipal and Private Sewage 
Treatment Systems  

The Departments of the Environment and Health require 
that all municipalities and private sewage collection systems, 
treatment plants and outfalls be designed, constructed, 
located, operated and maintained so as to minimize pollution 
of the receiving waters and interference with other water 
uses. 

(2) Type of Treatment 

The Departments recommend the following types of 
treatment based on the size of the facility. 

Size gallons/day Type of Treatment 

0-2000 on-site in ground systems 

2000-50,000 By order of preference 
1. in ground systems 
2. seasonal discharge 

(i.e. lagoon) 
3. STP* with land disposal 

(e.g. spray on forest) 
(*secondary 30/30 with 
no chlorination) 

4. small STP based on 
Table 1. 	Criteria 
other than that 
specified in Table 1 
may be accepted when 
based on a receiving 
water study 

>50,000 Treatment based on study 

SEnAGE TRE:ATI{EIIT PInlIr ErH,UEllT DfSCEaRGE POLfCY

Leglelative Authority

Environmental Protection Act, Water Act, Health Act.

Statoneat of Priaciples

This policy describes the level of treatment shich will
be required at new or upgrraded municipal and private sertage
treatnent plants discharging into surface waters.

applteatioa

This policy applies to any faciJ.ity treating sanitary
settage regardless of the source.

(1) Derrartneuts, Racruirenent of lunic:lnal andl Private Serage
Treatnent Svstens

The Departments of ttre Environment and Health require
that all municipalities and private sertage collection systems,
treatment plants and outfalls be designed, constructed,
located, operated and naintained so as to uinlnize pollution
of the receiving vaters and interference with other water
uses.

(21 Twe of Treatment

The Departments recommend the following tlpes of
treatment based oh the size of the facility.seq on Ene E'rze a

SLze qalloas/dav lIYDe of, Treatuent
o-2000 on-site in ground systeus

2OOO-50, OO0 By
1.
2.

3.

order of preference
in ground systems
seasonal discharge
(i.e. lagoon)
STP* with Land disposal
(e.9. spray on forest)
(*secondanll 3ol3o with
no chlorination)

snall STP based on
Table 1. Criteria
other than that
specified in Tab1e 1
uay be accepted when
based on a receiving
water study

4.

>50,000 Treatment based on study



(3) Standard Level of Treatment 

The normal level of treatment shall be determined on the 
basis of the type of receiving water as documented in Table I. 

(4) Receiving Water Assessments  

The Departments recommend that a receiving water 
assessment be undertaken for all sewage treatment systems. A 
receiving water assessment is mandatory where the proposed 
sewage treatment system is 50,000 US gal/day or greater or 
where in the opinion of the Regional Manager or the Manager of 
Municipal Wastes and Resource Recovery it is required on the 
basis of the sensitivity of the receiving water. 

A receiving water study shall follow the format 
prescribed in "Nova Scotia Standards and Guidelines Manual for 
the Collection, Treatment, and Disposal of Sanitary Sewage". 

(5) Deviations from the Standard Level of Treatment  

A relaxation of the standard level of treatment will only 
be allowed on a case-by-case basis and in accordance with the 
level of treatment indicated as necessary in the receiving 
water assessment. 

Under no circumstances will the level of treatment 
required be less than primary treatment for facilities 
discharging into a coastal environment and not less than 
secondary treatment when discharging to fresh water or inland 
water systems. 

5.2 Higher than Standard Treatment 

Higher than standard levels of treatment up to and 
including no discharge to surface waters may be imposed based 
on a site specific receiving water assessment. 

(6) Review of Treatment Plants  

The level of treatment required for individual sewage 
treatment systems shall be subject to periodic review as 
necessary (especially when expansions of sewage treatment 
systems are contemplated) . 

More stringent treatment requirements may be imposed as 
found necessary by a site specific receiving water assessment. 

(7) Effluent Monitoring and Compliance 

A monitoring program, including regular sampling of 
sewage treatment system effluent and recording of flows will 
be undertaken by the systems operating authority and/or owner. 

(3) Stan0ard LeveL of treataeat

The normal leve1 of treatment shall be deterrnined on the
basis of the tlpe of receiving water as documented in Tab1e I'

(4) Rece:lvl.aq Fatar Ageesanentg

The Departrnents recommend that a receiving water
assessuent be undertaken for all sesage treatment syst€ES. A
ieceiving vater assessment is rnandatogr 

- 
where the proposed

senage tieatment system is 5O'OO0 US gal/day or greater or
rtt"i6 in the opinion of the Regional ManageT or the. Manager of
iunicipal Was€es and Resource Recovery it is required on the
basis of tne sensitivity of the receiving sater'

A receiving vater study shall follow the format
orescribed in ,rNova Scotia Standards and euidelines Manual for
Lhe Collection, Treatment, and Disposal of Sanitary Sewagerr'

(5) D€viations flom the Standard Level of lrreatEent

A relaxation of the standard level of treatment will only
be allowed on a case-by-case basis and in accordance with the
IeveL of treatment in-dicated as necessary in the receiving
water assessuent.

Under no circumstances will the level of treatment
requirea be less than primary- treatment f or facilities
diicharging into a coastal environtlent and not less than
secondaiy €reatnent nhen discharging to fresh sater or inland
nater systeus.

5.2 Eiqber than Standard Treatnent

Higher than standard levels of treatnent uP to and
includiig no discharge to surface waters may be inposed based
on a site specific receiving water assessrnent.

(6) Revier of Treataent Plants

The Level of treatment required for indiVidual sewage
treatment systerns shall be subject to periodic revies as
necessary (especially when expansi.ons of sewage treatnent
systems are conteuplated) .

More stringent treatnent requirernents Day be imposed as
found necessary-by a site specific receiving water assessnent.

(7, Effluent ltoaitorintr aad Courl*aaca

A monitoring Program, j.ncluding ' regular sanpling .9f
sewage treatment -syiten effluent and recording of -f.lows wilL
be undertaken by the systems operating authority and/or owner.



This monitoring program should be carried out in 
compliance with the "Policy with Respect to Sampling and 
Analysis Requirements for Municipal and Private Sewage 
Treatment Works". 

(8) operator Certification  

To ensure the facilities are properly maintained and 
operated, all facilities shall be under the direct supervision 
of a certified operator. 

(9) Effluent Disinfection 

Effluent disinfection requirements will be established by 
the Nova Scotia Department of Health. 

(10) Deviation from Policies and Guidelines 

Any deviation or relaxation from the policies listed 
above must receive the approval of the Director of the 
Resource Management and Pollution Control Division and the 
Director of Public Health Engineering. 

Table I I 
Point of Discharge Fecal Coliform Required Effluent 	I 

Quality (A) 	(B) 
BODc/SS (mg/1) 

Fresh water lakes 
low flow streams (5- 
10 times dilution)* 

200/100 mis 5/5 

Rivers & estuaries 1000/100 mis 20/20 

Open coastline 5000/100 mis 30/30 

(A) Effluent quality may be stipulated as a result of a 
receiving water assessment. 	Under no circumstances 	, 
will less than secondary treatment be acceptable for 1 
a fresh water discharge or primary for a coastal 
discharge. 	(The receiving water study may indicate 
that no discharge is permissible). 

(B) Nutrient removal may also be specifically required. 

* 	<5 times dilution may require periods of no 
discharge. 

This monitoring program should be carried out in
compliance with the (Policy with Respect to Sanpling and
Analysis Requirements for Municipal and Private Sewage
Treatment l{orksrr.

(8) operator Certl.f:lcatioa

To ensure the facilities are properly naintained and
operated, all facilities shalL be under the direct supervision
of a certified operator.

(9) Effluent Disinfectiou

Effluent disinfection requirements will be established by
the Nova Scotia Department of Health.

(10) Deviatioa fron Policies and GuLdelines

Any deviation or rel,axation fron the policies listed
above must receive the approval of the Director of the
Resource Manageraent and PoLlution Control Division and, the
Dj.rector of Public Health Engineering.

I
Talrle I

Point of Discharge Fecal CoLifbrn Reguired Effluent
Quality (A) (B)
BOD./SS (nq/l)

Fresh water lakes
low flow streans (5-
10 times dilution)*

2O0I1OO rols 5ls

Rivers & estuaries 100O/10O nls 20120

Open coastline 50oO/1O0 mls 30/3 0

(A) EffJ-uent quality nay be stipuJ.ated as a result of a
receiving water assessment. Under no circumstances
will less than secondary treatment be acceptable for
a fresh water discharge or prirnary for a coastal
dlscharge. (Ttre receiving water study uay indicate
that no discharge is penuissible).

(B) Nutrient removal may also be specifically required.
* <5 tirnes dilution Day require periods of no

discharge.
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CHAPTER E-9 

ENVIRONMENTAL PROTECTION ACT 

INTERPRETATION 

1. In this Act 	 Definitions 

(a) "beach" means that portion of land between the ordinary or beach 

mean high water mark and the water's edge and includes a 
distance of three miles seaward of the mean high water mark, and 
may contain sand, grant, rock, clay or other. earthen material; 
(b) "contaminant" includes any solid, liquid, gas, waste, odour, contaminant 

sound or a combination of any of them that is foreign to or in 
excess of the natural constituents of the environment into which it 
is being introduced and 

(i) adversely affects the aesthetic, natural, physical, chemical 
or biological quality of the environment, 
(ii) is or may be injurious to the health or safety of persons, 
or injurious or damaging to property or to plant or animal life, 
Or 
(iii) interferes with or is likely to interfere with the comfort, 
well-being, livelihood or enjoyment of life by a person; 

(c) "Department" means the Department of Community and Depanment 

Cultural Affairs; 
(d) "discharge" includes any drainage, deposit, release, spill, discharge 

leak or emission; 
(e) "Division" means the Environmental Management Divi- Division 

sion; 
(f) "environment" includes 	 environment 

(i) air, land and water, 
(ii) plant and animal, including human, life, 

and any feature, part, component, resource or element thereof; 
(g) "environment officer" means a government employee so environment 

designated or appointed by the Minister; 	 officer 

(h) "environmental health" means those aspects of human environmental 

health that are or can be affected by contaminants or changes in health 

the environment; 

CHAPTER E.9

ENVIRONMEIYIAL PROTECTION ACT

t.

INTERPRETATION

In rhis Act
(a) "beach" means thar ponion of land berween rhe ordinary ormean high warer mark and rhe warer,s edge and in.luOJ,I
distance of three miles seaward of the rnean hiir **.r-r"*, 

"nJmay contain sand, gravelo rock, clay or otherleanh.n;;;;;;(b) "contaminant" inclurl-es any sotid, tiquid, gesr waste. odour,
sound or a combinarion of any of rtrem ihat-il rir"ign io oiln
excess of the narural consrituents of rhe environmenr inio *rri.t iiis being introduced and

(i) 
- . 

adversely affecrs rhe aesthedc, natural, physical, chemical
or. biological quality of the enviroamenr,
(ii). is or may be injurious ro the health or safety of persons,
or injurious or damaging ro propeny or to planr 

";;;;iif.:or
(iii) interferes with or is rikery to interfere wirh rhe comfon,
wellbeing, livelihood or enjoyment of life Uy 
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p"irorr; 
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G) "Depanment" means the Depanment of Community andCultural Affairs;

!d). "discharge" includes any drainage, deposit, release, spill,
leak or emission;
(e) "Division" meaur the Environmenral Management Divi-
sion;
(l) "environment" includes

(i) air, land and warer,(ii) planr and animal, including human, life,
and any feature, part, component, resource or element thereof;(g) "environment officer,'-mglJ a government employee sodesignated or appoiuted by the Minisrei;
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Cap. E-9 	 Environmental Protection Act 

e.,:a% anon pit 	 (i) "excavation pit" means any excavation in the ground 
opened for the.purpose of searching for or removing clay, gravel, 
sand, shale, subsoil, topsoil, rock or any other surface or subter-
ranean deposit, but does not include an excavation made within 
the boundaries of a highway; 

utter 	 U) "liner" as a verb, means to discard trash, garbage, rubbish 
or any other objects, and, as a noun, means trash, garbage or 
other objects so discarded; 

Nlintster 	 (k) "Minister" means the Minister of Community and Cultural 
Affairs; 

motor vehicle 	 (1) "motor vehicle" means a vehicle that is powered, drawn, 
propelled or driven by any means other than muscular power; 

municipality 	 (m) "municipality" has the same meaning as in the Municipali- 
ties Act R.S.P.E.I. 1988, Cap. M-13 but includes the City of 
Charlottetown and the Town of Summerside; 

person 	 (n) "persob" includes a firm, corporation, association and a 
municipality; 

sand dune 	 (o) "sand dune" means a wind or wave-deposited formation of 
vegetated or drifting wind-blown sand that lies generally parallel 
to and landward of the beach and between the upland limit of the 
beach and the foot of the most inland dune slope; 

undertaking 	 (p) "undertaking" includes any construction, industry, opera- 
tion or other project or any alteration or modification of any 
existing undertaking which will or may 

(i) cause the emission or discharge of any contaminant into 
the environment, 
(ii) have an effect on any unique, rare or endangered feature 
of the environment, 
(iii) have a significant effect on the environment or necessitate 
further development which is likely to have a significant effect 
on the environment, or 
(iv) cause public concern because of its real or perceived effect 
or potential effect on the environment, 

but excludes all undertakings mentioned in sections 10, 12 and 13; 
waste treatment 	 (q) "waste treatment system" means any plant or installation 
system 	 used, or intended to be used to treat a contaminant prior to 

disposal on land, or into air or water and includes a sewerage 
system; 

water 	 (r) "water" includes surface and ground water; 
watercourse 	 (s) "watercourse" means the full width and length, including 

the bed and shore of every stream, river, estuary, lake, pond, 
creek, spring, ravine and gulch or any part thereof, whether the 
same contains water or not; 

d\;airtron pir
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(i) "excavation pit" means any excavation in the ground
opened for rhe'purpose of searching for or removing clay, gravel,
sand, shale, subsoil, topsoil, rock or any other surface or subrer-
ranean deposit, but does not include an excavalion made rvirhin
the boundaries of a highway;

0) "litter" as a verb, means to discard trash, garbage, rubbish
or any other objects, and, as a noun, means trash, garbage or
other objects so discarded:
(k) "Minisrer" means the Minister of Community and Cultural
Affairs:
(l) "motor vehicle" means a vehicle that is powered, drawn,
propelled or driven by any means other than muscular power;
(m) "municipality" has the same meaning as in the Municipali-
tia;s Act R.S.P.E.I. 1988, Cap. M-13 but includes the City of
Charlonetown and the Town of Summerside;
(n) "persoh" includes a firm, corporation, associarion and a
municipality;
(o) "sand dune" means a wind or wave-deposited formation of
vegetated or drifting wind-blown sand that lies generally paraltel
to and landward of the beach and between the upland limit of the
beach and the foor of the most inland dune slope;
(p) "undenaking" includes any construction, industry, opera-
tion or other project or any alteration or modification of any
existing undenaking which will or may

(i) cause the emission or discharge of any contaminant inro
the environment,
(ii) have an effect on any unique, rare or endangered feature
of the environment,
(iii) have a significant effed on the environment or necessinte
further development which is likely to have a significanr effect
on the environment. or
(iv) cause public concern because of its real or perccived effect
or potential effect on the environment,

but exaludes all undertakings mentioned in sections 10. 12 and l3;
(d "waste treatment system" means any plant or insrallarion
used, or inrended to be used to treat a contaminant prior to
disposal on land, or into air or water and includes a sewerage
system;
(r) "wa!er" includes surface and ground water;
(s) "watercourse" means the full width and lenglh, including
the bed and shore of every stream, river, estuary lake, pond,
creek, spring, ravine and gulch or any parr thereof, whether the
same contains water or not:
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(t) "water supply system" means a water works for the collec- water supply 

tion, treatment, purification, storage, supply or distribution of Sy"' 
water to 

(i) five or more households, or 
(ii) any business, public building or place of assembly;.  

(u) "well" means an artificial opening in the ground 	well 
(i) from which water is obtained, or 
(ii) made for the purpose of exploring for or obtaining water; 

(v) "wetland" includes all freshwater and tidal areas that are or wetland  

may be submerged or periodically submerged under fresh or salt 
water, including all bodies of water or areas commonly referred 
to as marshes, salt marshes, swamps, sloughs, bogs, beaches and 
flats. 1988,c.19,s. 1 . 

PJJRPOSE 

2. The purpose of this Act is to manage, protect and enhance the envi- Purpose 

ronment. 1988,c.19,s.2. 

ADMINISTRATION 

3. (1) The Minister may take such action as he considers necessary in Powen of 

order to manage, protect or enhance the environment including 	Minister 
 

(a) investigating and inquiring into any activity or situation that 
causes, appears to be the cause of, or may cause, contamination 
of the environment; 
(b) coordinating the work and efforts of public departments, 
boards, commissions, agencies and interest groups in the prov-
ince respecting management of the environment; 
(c) preparing and publishing policies, strategies, objectives and 
standards; 
(d) planning, designing, constructing, operating and main-
taining works and undertakings; 
(e) exercising exclusive control over 

(i) the use or alteration of all surface, ground and shore 
waters and all beaches, sand dunes, and wetlands within the 
jurisdiction of the province, 
(ii) the allocation of the use of water, 
(iii) preservation of the environment within the jurisdiction of 
the province; 

(f) entering into agreements; 
(g) delegating any of his functions under this Act or the regula-
tions; 

En viron ment a I Pro 'rcl io n,4 ct Cap. E-9

(l) "waler supply system" means a water rvorks for the collec- $arc, iueply
lton, treatment, purificadon, srorage, supply or distriburion of t.vrrlm

water to
(i) five or more households, or(ii) any business, public building or place of assembly;.

(u) "well" means an anificial opening in the ground 
".cu(i) from which warer is obrained, or(ii) made for the purpose of exploring for or obtaining water;

(v) "wetland" includes all freshwater and tidar areas that are or $drand
may be submerged or periodically submerged under fresh or salt
water' including all bodies of water or areas commonly referred
to as marshes, salt marshes, swarnps! sloughs, bogs, beaches and
flats. 1988,c.19,s.1.

PIJRPOSE

?- The purpose of this Acr is to managei prorect and enhance rhe envi-
ronmenr. 1988,c. 19,s.2.

ADMINISTRATION

3. (l) The Minisrer may rake such aqtion as he considers necessary in
order to manage, prorcct or enhance the environment including '

(a) investigaring and inquiring into any activity or situarion rhat
causes, appears to be the cause of. or may cause! contaminadon
of the environment;

!b) coordinating the work and efforts of public depanmenrs,
boards, commissions, agencies and interest groups in rhe prov-
ince respecting management of the environmenr;
(c) preparing and publishing policies, srraregies, objectives and
srandards;
(d) 

. 
planning, designing, constructiug, operaring and main-

taining works and undertakings;
(e) exercising exclusive conrrol over

(i) the use or alteration of all surface, ground and shore
warers and all bcaches, sand dunes, and wetlands wirhin thejurisdiction of the province,
(ii) the allocation of the use of warer.
(iii) preservation of rhe.environmenr within the jurisdiction of
the province;

(f) enrering into agreements;

Q) delegatiug any of his funcrions under this Act or the regula-
rions;
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En%ironmental 
awareness 
program 

(h) performing such other functions as may be assigned to him 
by the Lieutenant Governor in Council. 

(2) For the purpose of increasing environmental awareness in the 
province, the Minister may support and encourage the development of 
educational programs respecting environmental management. 
1988,c.19,s.3. 

Council 	 4. (1) The Lieutenant Governor in Council shall appoint an Environ- 
mental Advisory Council. 

Functions 	 (2) The Council shall 
(a) serve as an advisory board to the Minister; 
(b) perform such functions as may be prescribed by regulations. 

Composition 	(3) The Council shall consist of not less than ten and not more 
than fifteen members appearing to the Minister to be representative of 
the public, including representation of the interests of agriculture, 
tourism, fisheries and industry and one member nominated by the 
Federation of Prince Edward Island Municipalities. 

Powers of 	 (4) The Lieutenant Governor in Council 
Cabinet (a) shall designate a chairman and vice-chairman of the Council 

from the membership thereof; 
(b) may authorize payment of a daily allowance and expenses to 
members of the Council; 
(c) may appoint local advisory boards for specified areas, or 
designate an existing board, commission, or other body as a local 
advisory board. 

Term of office 	(5) Members of the Council shall be appointed for a three year 
term and, subject to subsection (6), are eligible for reappointment. 

Reappointment 	(6) A person who has served two consecutive terms as a member 
of the Council is not, during the twelve months following the comple-
tion of his second term, eligible for reappointment to the Council. 

Vacancies 	 (7) Where a member dies, retires or is removed from office, the 
Lieutenant Governor in Council may appoint a person to serve the 
unexpired term of that member. 

Annual reports 	(8) The Council shall submit annual reports to the Minister on 
matters dealt with by the Council including 

(a) submissions received by the Council; 
(b) investigations conducted by the Council; 
(c) reports made by the Council; 
(d) recommendations of the Council. 

Poetf! of
Cabincr
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(h) performing such orher funcrions as ma:/ be assigned to him
by rhe Lieurenanr Governor in Council.

(2) For the purpose of increasing environmenral awareness in rhe
province, the Minisrer may suppon and encourage the developmenr of
educational progmms respecting environmental managemenr.
1988,c.19,s.3.

4. (t) tne Lieutenant Governor in Council shall appoinr an Environ-
mental Advisory Council.

(21 The Council shall
(a) serve as an advisory board to rhe Minisrer;
(b) perform such funcrions as may be prescribed by regularions.

(3) The Council shall consisr of nor less than ren and not more
than fifteen members appeadng ro the Minister ro be representarive of
the public, including represenradon of the interesrs of agriculrure,
tourism, fisheries and industry and one member nominared by the
Federation of Prince Edward Island Municipdities.

(4) The Lieutenanr Governor in Council
(a) shatl designate a chairman and vice<hairman of rhe Council
from the membership thereof;
(b) may authorize payment of a daily allowance and expenses to
members of the Councih
(c) may appoint local advisory boards for specified areas, or
designate an existing board, commission, or other body as a local
advisory board.

(5) Members of the Council shall be appoinred for a rhree year
term atrdt subjecr to subsection (6), are eligible for reappoinrmenr.

(6) A person.who has served two consecutive terms as a member
of the Council is not, during rhe twelve months following the comple-
rion of his second term, eligible for reappointment to the Council.

(7) Where a member dies, retires or is removed from office, rhe
Lieutenant Governor in Council may appoinr a person to serve the
unexpired term of rhat member.

(8) The Council shall submir annual reporrs ro the Minisrer on
matrcrs dedr with by rhe Council including

(a) submissions received by the Councih
(b) investigarions conducted by the Council;
(c) repons made by the Council;
(d) recomrnendations of the Council.
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(9) Upon receiving an annual report from the Council, the Tabling report 

Minister shall lay the report before the next ensuing session of the 
Legislature. 

(10) The Council may, with the approval of the Minister, engage the specialist se ices 

services of persons having special technical or other knowledge in 
connection with any public hearing, investigation or study under this 
Act. 1988,c.19,s.4. 

5. (1) The Lieutenant Governor in Council may establish an Environ-
mental Coordinating Committee to be made up of the Deputy 
Ministers of such departments as he may determine and such other 
persons as he considers appropriate. 

(2) The Deputy Minister of the Department shall be chairman of Chairman 

the Committee. 

(3) The Committee 
(a) may inquire into any matter pertaining to the environment 

(i) referred to it by the Minister, or 
(ii) on its own initiative; 

(b) may review any policies, programs or projects of govern- 
ment departments and agencies as they relate to the environment; 
(c) shall make recommendations to the Minister respecting its 
inquiries and reviews under clauses (a) and (b). 1988,c.19,s.5. 

6. (1) There is hereby established a division of the Department to be 
known as the Environmental Management Division. 

Powers 

Environmental 
Management 
Division 

(2) The functions of the Division are to manage, protect and Functions 

enhance the quality of the environment and protect environmental 
health and it is responsible for 

(a) the administration and enforcement of this Act and the 
regulations and orders made hereunder; 
(b) the development of policies and strategies; 
(c) the establishment and maintenance of means to ensure 
public involvement in environmental decision making; 
(d) research, monitoring, studies and investigations and the 
acquisition of knowledge it considers necessary to perform its 
functions; 
(e) the provision of technical and analytical services for the 
environment and environmental health; 
(f) the provision of information to the public with respect to the 
quality and use of the environment; 

Environmental 
Coordinating 
Committee 
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Application to 
judge for order 

Application 
without notice 

(g) such other matters relating to the environment as the Lieu-
tenant Governor in Council may direct. 

(3) The Minister may designate employees of the government as 
environment officers for the purposes of this Act. 1988,c.19,s.6. 

7. (1) Where the Minister has reason to believe that an act or omis-
sion of a person, is or may be a contravention of this Act or the 
regulations or otherwise be a threat to the environment or environ-
mental health, the Minister may, in writing and subject to such terms 
and conditions as may be specified in the order, order the person to 

(a) permit inspection of the premises in question at a designated 
time; 
(b) permit testing and sampling; 
(c) cease the activity specified in the order; 
(d) clean or repair, at that person's own cost, the area affected; 
(e) restore the environment to a condition satisfactory to the 
Minister within a period specified in the order; or 
(f) do any or all of those things specified in clauses (a) to (e). 

(2) Where a person fails to comply with an order made under 
subsection (1) or the terms and conditions thereof, the Minister may, 
upon notice to the person, apply to a judge of the Supreme Court for 
an order authorizing an environment officer to enter the affected area 
and take such steps as he thinks necessary. 

(3) Where the giving of notice pursuant to subsection (2) is not 
practicable, or where the Minister believes that any delay may result in 
irreparable or costly contamination to the environment, the Minister 
may make the application referred to in subsection (2) without notice 
to the person, in which case the judge therein may grant an order 
pursuant to subsection (2) subject to such terms and conditions as he 
thinks just. 

Ens ironment 
officers 

Orders 

Powers of entry (4) Notwithstanding clause (1)(a), an environment officer, or any 
person authorized by the Minister, may at any time, without notice, 
enter upon and examine any land, air or water in the province, 
excluding structures erected thereon, where he believes on reasonable 
and probable grounds that a contravention of the Act or regulations is 
occurring or may occur. 

(5) An environment officer acting pursuant to subsection (4), may 
be accompanied by any person authorized by the Minister. 

(6) Where the environment officer believes on reasonable and 
probable grounds that an offence against this Act or the regulations 

!dem 

Evidence 

Enrrronmcnt
ofticcrr
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(g) such other maners relating ro rhe environmenr as rhe Lieu-
tenant Governor in Council may direct.

(3) The Minister may designate employees of the governmenr as
environmenr officers for the purposes of rhis Act. 1988,c.19,s.6.

7. (l) Where the Minister has reason ro believe that an acr or omis-
sion of a person! is or may be a contravention of this Act or rhe
regulations or orherwise be a threat to the environmenr or environ-
mental health, the Minister may, in writing and subject to such rerms
and condirions as may be specified in the order, order the person to

(a) permit inspection of the premises in question at a designaied
time;
(b) permir testing and sampling;
(c) cease the activity specified in the order; -

(d) clean sr repair, at that person's own cost, the area affected;
(e) restore rhe environment to a condirion satisfadory ro the
Minister within a period specified in the order; or
(0 do any or all of those things specified in clauses (a) io (e).

(2) Where a person fails to comply with an order made under
subsection (l) or the terms and conditions thereof, the Mininer may,
upon notice to the person, apply to a judge of the Supreme Coun for
an order authorizing an environment officer to enter the affected area
and rake such steps as he thiuks necessary.

(3) Where the giving of notice pursuant to subsecrion (2) is nor
practicable, or where the Minister believes rhat any delay may result in
irreparable or costly contamination to the environmenr, the Minister
may make the application referred to in subsection (2) without notice
to the person, in which case the judge therein may grant an order
pursuant to subsection (2) subjea to such terms and condirions as he
thinks just.

(4) Notwithsranding clause (lXa), an environment officer, or any
person authorized by the Minister, may at any dme, withour norice,
enter upon and examine any land, air 0r water in the province,
excluding suuctures erecred thereon, where he believes on reasonable
and probable grounds that a contravention ofthe Act or reguladons is
occurring or may occur.

(5) An environment officer acting pursuant to subsecrion (4),may
be accompanied by any person authorized by the Minisrer.

(6) Where the environment officer believes on reasonable and
probable grounds that an offence against this Act or rhe regulations
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has been or is being committed he may, upon having gained entry to 
the premises pursuant to this section, take or secure such evidence as 
he considers relevant to the prosecution of the offence. 1988,c.19,s.7. 

8. (1) The Minister may, for purposes of this Act or the regulations, Analysis 
designate any person as an analyst, and the person so designated may, 
with respect to any sample analyzed by him, issue a certificate of anal-
ysis. 

(2) A certificate of an analyst stating that he has analyzed or Certificate 

examined a sample submitted by an environment officer or other 
person authorized by the Minister and stating the results of his anal-
ysis or examination, is admissible in evidence in any legal proceeding 
or prosecution under this Act or the regulations, without proof of the 
signature or official character of the person appearing to have signed 
the certificate of analysis and, in the absence of any evidence to the 
contrary, is proof of the statements contained in the certificate of 
analysis. 

(3) The party against whom a certificate of analysis is produced Attendance of 

under subsection (1) may, with leave of the court, require the atten- analyst in court 

dance of the analyst for purposes of cross-examination. 1988,c.I9,s.8. 

ENVIRONMENTAL IMPACT ASSESSMENT 

9. (1) No person shall initiate any undertaking unless that person first Undertakings 

files a written proposal with the Department and obtains from the 
Minister written approval to proceed with the proposed undertaking. 

(2) The Minister, in considering a proposal submitted pursuant to 
subsection (1), may 

(a) require the person submitting it to supply such additional 
information as the Minister considers necessary; 
(b) require that person to carry out an environmental impact 
assessment and submit an environmental impact statement; 
(c) notify the public of the proposal and provide opportunity 
for comment. 

(3) An environmental assessment and environmental impact state- Form and content 

ment shall be in such form and have such content as the Minister may 
direct. 

(4) The approval required by this section is in addition to any Saving 

other requirement imposed by the province or a municipality. 
1988,c.19,s.9. 

Environmental 
impact 
information 
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WATERCOURSES 

10. No person shall, without a permit from the Minister, alter a 
watercourse, or wetland, or any part thereof, or water flow therein, in 
any manner including 

(a) constructing a control dam, river diversion or drainage 
diversion; 
(b) draining, pumping, dredging, excavating, or removing soil, 
mud, sand, gravel, aggregate of any kind, or rubbish from any 
watercourse or wetland; 
(c) deliberately dumping, infilling, or depositing in any water-
course or on any wetland any soil, stones, sand, gravel, mud, 
rubbish, litter or material of any kind; 
(d) erecting or placement of structures, driving of piles or 
placing of obstructions in any watercourse or any wetland. 
1988,c.19,s.10. 

11. The Minister may appoint a watercourse alteration review 
committee to review applications for watercourse alteration permits 
and to advise the Minister on watercourse alteration and diversion 
projects. 1988,c.19,s.11. 

WELLS 

Wells 12. Except in accordance with the regulations, no person shall 
(a) engage in the business of drilling wells; 
(b) undertake the construction of a well; or 
(c) undertake any operation incidental to the reconstruction or 
abandonment of a well. 1988,c.19,s.12. 

WASTE TREATMENT AND WATER SUPPLY SYSTEMS 

Approval required 13. (1) No person shall undertake the establishment of a waste treat-
ment system or water supply system, or shall change any existing 
system, without first obtaining written approval from the Minister. 

Plans and detailed 
	(2) An application for approval pursuant to subsection (1) shall be 

Information 	supported by the plans and specifications of the waste treatment 
system or water supply system and the work to be undertaken, and 
such other information as the Minister may require. 

remedial action 
Investigation and 

contravened subsection (1), the Minister may order an investigation of 
(3) Where it appears to the Minister that any person has 

the violation and may order the person to take such action as the 
Minister considers necessary. 1988,c.19,s.13. 
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WATERCOURSES

10. No person shall, without a permit from the Minister, aker a
watercourse, or weiland, or any pan thereof. or waler flow fherein, in
any manner including

(a) . constructing a control dam, river diversion or drainage
diversion;
(b) draining, pumping, dredging, excavating, or removing soil,
mud, sand, gravel, aggregate of any kind, or rubbish from any
watercourse or wetland;
(c) deliberately dumping, infilling, or depositing in any water-
course or on any wetland any soil, stones, sand, gravel, mud,
rubbish, litter or material of any kind;
(d) erecting or placement of structures, driving of piles or
placing of obstructions in any watercourse or any werland.
1988,c.19,s.10.

11. The Minister may appoinl a watercourse alteration review
committee to review applications for watercourse alteration permits
and to advise the Minister on watercourse alreration and diversion
projects. 1988,c. 19,s. l'1.

WELLS

12. Except in accordance with the regulations, no person shall
(a) engage in the business of drilling wells;
(b) undenake the construction of a well; or
(c) undertake any operadon incidental to the reconstruction or
abandonment of a well. 1988,c.19,s.12.

WASTE TREATMENT AND WATER SUPPLY SYSTEMS

13. (t) No person shall undenake the establishment of a wasrc treat-
ment system or waler supply systemi or shall change any existing
system, without first obt"ining writren approval from the Minister.

(2) An application for approval pursuant ro subsecdon (l) shall be
supporred by the plans and specificarions of the waste treatment
system or water supply system and the work to be undenaken, and
such other information as the Minister may require.

(3) Where it appears to the Minister that any person has
contravened subsection (l), the Minister may order an investigarion of
the violation and may order rhe person to rake such action as rhe
Minister considers necessary. I 988,c. I 9,s. I 3.
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14. (1) Where the Minister is satisfied that for the purpose of Ntinater may 

protecting the environment or environmental health it is necessary to order system 

do so he may, by order, require that an area be served by a water 
supply system or waste treatment system. 

(2) An order under subsection (1), shall be directed to the person Idem 

causing or likely to cause the hazard to the environment or environ-
mental health. 1988,c.19,s.14. 

15. Where water in any existing water supply system is not fit for Alterations 

human consumption or any existing water supply system is inade-
quately maintained so as to affect public health, the Minister may 
order such alterations or additions as he considers necessary, to be 
made by the municipal authority or person operating the system and 
in such manner and within such time as he may direct. 1988,c.19,s.15. 

16. Waste treatment and water supply systems shall at all times be lslaintenanee 

maintained and operated in such manner and with such facilities as the 
Minister may direct. 1988,c.19,s.16. 

17. When the Minister finds it necessary that any public utility locate Entry on private 

any portion of a waste treatment system or water supply system on property 

private property and that no agreement can be reached with the 
owner, the Minister may order, subject to the approval of the Lieu-
tenant Governor in Council, on such terms and conditions and subject 
to the payment of such compensation, if any, as may seem just, that 
the public utility have leave to enter upon the private property and 
there locate any portion of a system and have access thereto at all 
times for repairing, operating or maintaining the same. 
1988,c.19,s.17. 

18. (1) The Lieutenant Governor in Council may, by order, create a 
body to acquire, construct, establish, alter, extend, control, manage, 
maintain, or operate any waste treatment system or water supply 
system, and may constitute a body so created a body corporate for the 
purposes of the Act and may 

(a) prescribe its name, composition and functions; 
(b) prescribe the manner of appointment of its members and 
their terms of office and remuneration; 
(c) prescribe the functions of the corporation; and 
(d) exempt the corporation and any works operated by it in 
whole or in part from the provisions of the Public Utilities 
Commission Act R.S.P.E.I. 1988, Cap. P-33, and the Water and 
Sewerage Act R.S.P.E.I. 1988, Cap. W-2. 

Water and 
sewerage 
corporations 
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Powers (2) A corporation constituted under subsection (1), or the 
Minister, may 

(a) acquire, construct, establish, alter, extend, control, manage, 
and operate waste treatment systems and water supply systems; 
(b) provide and supply water to a municipality or person; 
(c) receive, treat, or dispose of sewage for a municipality or 
person; 
(d) make agreements with a municipality or person with respect 
to the operation of a waste treatment system or water supply 
system, or the reception, treatment and disposal of sewage; 
(e) acquire, alienate, hold, dispose of real or personal property; 
(f) engage and pay personnel; 
(g) assess, charge, and collect fees for services to a municipality 
or person; 
(h) operate. a waste treatment system or water supply system on 
behalf of government, municipality or person; and 
(i) perform any function authorized by the Lieutenant 
Governor in Council. 

(3) A corporation constituted under subsection (1) may levy rates 
in respect of water and sewerage services. 

(4) Rates may be levied by a corporation constituted under subsec-
tion (1) for water or sewerage services by means of frontage charges 
and where rates are so levied, the maximum frontage of any parcel of 
land in respect of which rates may be levied is five hundred feet if the 
parcel qualifies for a farm assessment under the Real Property Assess-
ment Act R.S.P.E.I. 1988, Cap. R-4. 

(5) Rates levied pursuant to subsection (3) constitute a lien on the 
real property on which the rate is levied until payment is made and 
that lien has priority over every claim, privilege or encumbrance of 
every person, except the Crown against that property. 1988,c.19,s.18. 

19. The power vested in the Public Utilities Commission to set sewer 
and water rates is not affected by this Act except where otherwise 
provided under clause 18(1)(d). 1988,c.19,s.19. 

DISCHARGE OF CONTAMINANTS 

Power to levy 
rates 

Maximum 
frontage upon 
which rate may be 
levied 

Lien 

Saving 

Spills 	 20. Except as permitted by the regulations or by the Minister in 
writing, no person shall discharge, or cause or permit to be 
discharged, any contaminant into the environment. 1988,c.19,s.20. 
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(2\ A corporarion constitured under subsecrion (l), or rhe
Minister, may

(a) acquire, construct, establish, alter, extend, control, manage,
and operate wasre trearment systems and water supply systems;
(b) provide and supply water ro a municipality or person;
(c) receive, lreat, or dispose of sewage for a municipality or
person;
(d) make agreemenrs with a municipality or person with respecr
to the operarion of a waste treatment system or water supply
system, or the reception, treatmenr and disposal of sewage;
(e) acquire, alienate, hold, dispose of real or personal propeny;
(f) engage and pay personnel;
(g) assess, charge, and collect fees for services ro a municipality
or person;
(h) operate.a waste treatment sysrem or water supply system on
behalf of government, municipaliry or person; and
(i) perform any function authorized by the Lieutenanr
Governor in Council.

(3) A corporation constitutd under subsecrion (l) may levy rares
in respect of water and sewerage services.

(4) Rates may be levied by a corporation consdtuted under subsec-
tion (l) for water or sewerage services by means of frontage charges
and where rates are so levied, the maximum frontage of any parcel of
land in respect of which rates may be levied is five hundred feet if the
parcel qualifies for a farm assessment under the Real Property z{ssess-
ment Act R.S.P.E.I. 1988, Cap. R-4.

(5) Rates levied pursuant to subsection (3) constitute a lien on rhe
real propeny on which the rate is levied uilil paymenr is made and
that lien has priority over every claim, privilege or encumbrance of
every person, except the Crown against that property. 1988,c.19,s.18.

19. The power vested in the Public Utilities Commission to set sewer
and water rates is not affecred by rhis Act except where otherwise
provided under clause l8(lxd). 1988,c.19,s.19.

DISCHARGE OF CONTAMINANTS

20. Except as permined by the regularions or by the Minisrer in
writing, no person shall discharge, or cause or permit to be
discharged, any conraminant into the environment. 19t8,c.t9,s.20.
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21. Every person who, without permission under section 20, Nonce and 

discharges, or causes or permits to be discharged, a contaminant into remedial measures 

the environment, or, who owns or has control of a contaminant which 
is discharged into the environment, shall forthwith notify the Depart-
ment and take such remedial measures as the Minister may direct. 
1988,c.19,s.21. 

SAND DUNES AND BEACHES 

22. No person shall, without written permission of the Minister, Operation of 

operate a motor vehicle on a sand dune or carry out any other activity 
that may 
	 motor vehicles 

prohibited 

(a) interfere with the natural supply or movement of sand to or 
within a sand dune system; or 
(b) alter, remove or destroy natural stabilizing features, 
including dune vegetation.. 1988,c.19,s.22. 

23. (1) No person shall operate a motor vehicle on a beach without ldem 

written permission by the Minister. 

(2) Subsection (1) does not apply to activity related to the legal Exception 

harvesting of a fishery resource or the legal removal of beach mate- 
rials. 1988,c.19,s.23 . 

LITTERING 

24. No person shall litter 	 Litter 

(a) upon any land that is owned by another person; 
(b) upon any land that is vested in the Crown; 
(c) into or upon any water. 1988,c.19,s.24. 

REGULATIONS 

25. (1) The Lieutenant Governor in Council may make regulations 
for the enhancement and protection of the environment, and in partic-
ular, 

(a) respecting environmental impact assessments and ensuring 
specific opportunity for public involvement in the screening and 
assessment of undertakings; 
(b) establishing environmental quality standards for part or all 
of the province; 
(c) respecting the procedures to be followed with regard to 
applications for licenses or permits required under the Act or the 
regulations and the issuance, refusal, revocation and suspension 
of licenses or permits and respecting appeals; 

Regulations 

Environmental Protection Act Cap. E-9

21. -Every person who, without permission under secrion 20,
discharges, or causes or permi$ to be discharged, a contaminanr into
the environment, or, who owns or has conrror of a connminant which
is discharged inro the environment, sha[ fonhwith norify the Depart-
menr and uke such remedial measures as the Ministei may direcr.
19E8,c.19,s.21.

. SAND DUNES AND BEACHES

22. No person shall, wirhout writren permission of the Minister,
operate a motor vehicle on a sand dune or carry out any other activiry
that may

(a) interfere with rhe natural suppry or movement of sand to or
wirhin a sand dune sysrem; or
(b) alter, remove or destroy natural stabitizing fealures,
including dune vegetariorr. 1988,c .19,s.22.

23. (l) No person shall operate a moror vehicle on a beach wirhour
written permission by the Minisrer.

. (2) subsection (l) does not apply to aaivity related ro rhe legal
harvesting of a fishery resource or. the legal removal of beach mate-
rials. 1988,c. 19,s.23.

LITTERING

24. No person shall liner
(a) upon any land rhar is owned by another person:
(b) upon any land thar is vesred in the Crown;
(c) inro or upon any warer. 1988,c.19,s.24.

REGULAXIONS

25. (l) The Lieutenant Governor in council may make regularions
for the enhaacement and protection of the environ-ent, and in panic-
ular,

(a) 
-respecting environnemal impact assessmeDts and ensuring

specific opportunity for public involvement in the screening and
assessment of undenakings;
(b) 

- establishing euvironmental quality sandards for pan or all
of the province;
(c) 

..respecting the procedures ro be followed with regard to
applications for licenses or permits required under the Aci or rhe
regulatious and the issuance, refusal, revocation and suspension
of licenses or permits and respecting appeals;

tl
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(d) respecting fees payable on application for licenses, permits 
or inspections; 
(e) respecting the design, location, configuration, construction, 
adaption, alteration, operation, maintenance and installation of 
undertakings; 
(f) respecting plumbing standards, prescribing the use and 
application of the plumbing standards, and requiring a person to 
obtain a permit before plumbing is installed or altered; 
(g) respecting the design, construction, adaption, alteration, 
operation, maintenance, and installation of systems, processes or 
works to abate or control contamination or other environmental 
damage, including waste disposal and landfill sites, waste treat-
ment systems and incinerators; 
(h) respecting the method of collection, treatment, distribution 
and disposal of contaminants; 	 . 
(i) prescribing limits, terms and conditions on the release of 
contaminants and the prohibition of release of contaminants 
from any undertaking;  
(j) regulating or prohibiting the use of any product, container, 
including beverage containers, or other substance that may 
adversely affect the environment; 
(k) respecting wells and attachments thereto and the licensing of 
well drillers;  
(I) regulating, controlling, prohibiting, directing or providing 
for the withdrawal, use, storage and handling of water from any 
natural or artificial source; 
(m) regulating, controlling, prohibiting, or providing for altera-
tion of any kind of the natural features of any watercourse, 
beach, sand dune or wetland, including draining, diverting, 
dredging, infilling, excavating or removing of soil, mud, sand, 
gravel, rubbish or other material of any kind; 
(n) requiring an environmental permit for the construction or 
operation of certain undertakings, and the issuance or with-
drawal of the permits; 
(o) respecting the methods of analyzing samples and prescribing 
the equipment or apparatus or structures to be used for taking 
samples; 
(p) respecting chemical or petroleum storage tank systems; 
(q) regulating the disposal of litter; 
(r) prescribing forms; 
(s) respecting wastewater emissions; 
(t) respecting emissions into the air; 

tl Cap. E-9 Envrronmentol Protection .4cl

(d) respecting fees payable on application for licenses, permirs
or inspecdons;
(e) respecdng rhe design, locarion, configurarion, consrrucrion,
adaption, alteration, operation, mainrenance and installation of
undenakings;
(f) respecting plumbing standards, prescribing the use and
applicadon of the plumbing standards, and requiring a person ro
obtain a permit before plumbing is installed or ahered;
(g) respecting the design, construction, adaption, alteration,
operation, maintenance, and installarion of sysrems, processes or
works to abate or control contamination or other environmental
damage, including waste disposal and landfill sires, wasre rrear-
ment sysrems and incinerators;
(h) respecting rhe method of colleaion, treatment, disrriburion
and disposal of contaminanrs;
(i) prescribing limits, terms and condirions on the release of
contaminanrs and the prohibirion of release of conraminants
from any undenaking;

0) regulating or prohibithg the use of any producr, coniainer,
including beverage containers, or other substance that may
adversely affect the environment;
(k) respecdng wells and attachmenrs rherero and the licensing of
well drillers;

0) regulating, controlling, prohibiting, directing or providing
for the withdrawal, use, srorage and handling of warer from any
natural or artificial source;
(m) regulating, controlling, prohibiring, or providing for altera-
tion of any kind of the naturat fearures of any warercourse,
beach, sand dune or wetland, including draining, divening,
dredgin!, infilling, excavadng or removing of soil, mud, sand,
gravel, rubbish or other material of any kind;
(n) requiring an environmental permit for the construqtion or
operation of certain undenakings, and the issuance or with-
drawal of the permits;
(o) resp€cting the methods of analyzing samples and prescribing
the equipment or apparatus or srructures to be used for raking
samples;
(p) respecting chemical or petroleum srorage tank sysrems;
(q) regulating the disposal of lirrer;
(r) prescribing forms;
(s) respectingwasrewateremissions;
(t) respecting emissions into rhe air;
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(u) respecting excavation pits; 
(v) controlling, restricting or prohibiting any act for the 
purpose of abating noise or controlling noise levels. 

(2) A regulation made under subsection (1) may adopt by refer- Adoption of 

ence in whole or in part, with such changes as the Minister considers codes  
necessary, any code or standard, or any regulation made by any other 
government in Canada or recognized technical organization, and may 
require compliance with any code, standard or regulation so adopted. 
1988,c.19,s.25. 

GENERAL 

26. No person shall knowingly give false information in any applica- False information 

tion, return, or statement made to the Minister, an environment 
officer, or any employee of the Department, in respect of any matter 
under this Act or the regulations. 1988,c.19,s.26. 

27. No person shall prevent or obstruct any person lawfully carrying Obstrucnon 

on the enforcement of this Act or the regulations. 1988,c.19,s.27. 

28. The Minister may, by order, with respect to any authority or Variation of 

approval to be granted or already granted under this Act 	authority 

(a) revoke the authority or approval; or 
(b) impose or alter such terms and conditions as he considers 
necessary in the public interest. 1988,c.19,s.28. 

29. Any order issued pursuant to this Act or the regulations 	Evidence 

(a) shall be personally served on the person to whom it is 
directed; and 
(b) shall be prima fade proof in proceedings in any court not 
only that the order was legally made, but also that every adminis-
trative prerequisite necessary to enable the making of the order 
was done and satisfied, and no further proof than the mere 
production of the original order or a copy thereof certified by the 
Minister or his authorized representative, is necessary. 
1988,c.19,s.29. 

30. The Minister, environment officers, or any other persons acting Liability of 

under the authority of this Act or .the regulations are not personally officers 

liable for any loss or damage suffered by any person by reason of 
anything in good faith done or omitted to be done in the purported 
exercise of any powers given by this Act or the regulations. 
1988,c.19,s.30. 
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(u) respecdng excavation pirs:
(v) controlling, restricring or prohibiting any act for rhe
purpose of abadng noise or controlling noise levels.

(2). A regularion made under subse$ion (l) ma:r adopr by refer-
ence in whole or in pan, wiih such changes as rhe Minisrir considers
necessary any code or standard, or any regularion made by any other
government in canarla or recognized technical organization. and may
require compliance with any code, shndard or regulation so adopred.
1988,c.19,s.25.

GENERAL

26. No person shall knowingly give false informarion in any applica-
tion, return, or statement made to the Minister, an environment
officer, or any employee of rhe Depanment, in respect of any marrer
under this Acr or the regulatfons. 1988,c.19,s.25.

2?. No person shall prevent or obstrucr any person lawfully carrying
on the enforcement of rhis Act or the regulations. l98g,c.i9,s.2i. -

2t. The Minister may, by order, with respea ro any authoriry or
approval to be granted or already granred under this Act

(a) revoke rhe authority or approvat; or

/-\ $L,ffiil;:ilTr'""i*;':.T:,3[t,::HXi"J: as he considers

29. Any order issued pursuant to this Act or the regulations
(a) shall be personally served on the person to whom ir is
directed; and
(b) shall be prima facie proof in proceedings in any coun nor
only that the order was legally made, but also rhat wery adminis-
trative prerequisite necessary to enable the making of the order
was done and satisfied, and no funher proof than the mere
production of the originat order or a copy rhereof cenified by the
Minister or his authorized representative, is necessary.
1988,c.19,s.29.

30. The Minister, environment officers, or any other persons acting
under rhe authority of this Acr or.the regularions are hot personalf
liable-for any loss or damage suffered by *y person by rerson of
anything in_ good faith done or omiued to be done in thi purponed
9191cise _of any powers given by this Acr or rhe reiulitions.
1988,c.19,s.30.
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Injunction 

Form 

Offence and 
penalty 

31. (1) In addition to any other remedy provided by law, any contra-
vention or violation of this Act or the regulations may be restrained by 
injunction at the instance of the Minister upon application to the 
Supreme Court, and the court shall grant the injunction upon being 
satisfied that the granting of the injunction is advisable to ensure 
compliance with this Act or the regulations. 

(2) An injunction granted pursuant to subsection (I) may be 
prohibitive or mandatory in nature, and where mandatory, may 
require the taking of action to clean or restore the environment. 
1988,c.19,s.31. 

32. (1) Any person who contravenes or violates any provision of the 
Act or the regulations or fails to comply with any term or condition or 
other provision of any order, license, approval, or permit issued by the 
Minister or an environmental officer made pursuant to this Act or the 
regulations, is guilty of an offence and is liable on summary convic-
tion 

(a) in the case of an individual, to a fine of not less than $200 
and not more than $10,000 or to imprisonment for ninety days or 
both; 
(b) in the case of a corporation, to a fine of not less than $1,000 
and riot more than 550,000; 
(c) in either case, to pay such restitution as the judge thinks fit 
to any person aggrieved by the contravention or violation. 

(2) Any officer, director or agent of a corporation who directed, 
authorized, assented to, acquiesced in or participated in the commis-
sion of an offence by that corporation is a party to and guilty of the 
offence and is liable on conviction to the punishment set out in clause 
(1)(a). 

Continuing 	 (3) Where a contravention or violation of any provision of the Act 
of fence 	 or the regulations, or a failure to comply with an order, license, 

permit, approval or instruction of the Minister or an environment 
officer, or any terms or conditions therein, continues for more than 
one day, the offender is guilty of a separate offence for each day that 
the contravention, violation, or failure continues. 

Limitation period 	(4) Proceedings in respect to an offence under this Act or the regu- 
lations may be instituted at any time within two years after the time 
when the subject matter of the proceedings arose. 1988,c.19,s.32. 

Remedial action 33. Where contamination or damage of any kind is caused by failure 
of any person to comply with the provisions of this Act or the regula-
tions, the Minister may 

Personal liability 
of corporate 
officers 

.. • 
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31. (l) In addition to any other remedy provided by law, any conrra-
vemion or violation of this Act or the regulations may be restrained by
injuncrion at the instance of the Minister upon applicadon ro rhe
Supreme Court, and the court shall grant the injunction upon being
sarisfied lhat the granting of the injuncrion is advisable to ensure
compliance with this Act or the regulations.

(2) An injuncrion granted pursuanr to subsection (l) may be
prohibitive or mandatory in nature, and where mandatory, may
require the nking of action to clean or restore the environment.
1988,c.19,s.3 l.

32. (l) Any person who conravenes or violates any provision of the
Act or rhe regulations -or fails to comply wirh any term or condition or
other provision of any order, liceuse, approval, or permit issued by the
Minister or an environmental officer made pursuant to rhis Act or the
regulations, is guilty of an offence and is liable on summary convic-
tion

(a) in the case of an individual, to a fine of not less than $200
and not more than 510,000 or to imprisonment for ninety days or
both;
(b) in the case of a corporation, to a fine of not less than $1,000
and dot more than $50,(F0;
(c) in either case, to pay such resdution as the judge thinks fit
to any person aggrieved by the contravention or violation.

(2') Any officer, director or agent of a corporarion who direoed,
aurhorized, assented to, acquiesced in or participated in the commis-
sion of an offence by that corporadon is a pany to and guilty of the
offence and is liable on conviction to the punishment ser out in clause
(lxa).

(3) Where a contravention or violation of any provision of the Act
or the reguladons, or a failure to comply with an order, license,
permit, approval or instruction of the Minister or an environment
officer, or any tenns or conditions therein, continues for more rhan
one day, the offender is guilty of a separate offence for each day that
the confiavention, violation, or failure continues.

(4) Proceedings in respect to an offence under this Act or the regu-
lations may be insdtuted at any rime within two years after the time
when the subjea matter of the proceedings arose. 1988,c.19,s.32.

33. Where contamination or damage of any kind is caused by failure
of any person to comply wirh the provisions of this Act or the regula-
tions, the Minister may

lnluncrion
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(a) take action to remedy the contamination or damage; and 
(b) recover the costs and expenses of such remedial action by 
action against such person in the Supreme Court. 1988,c.19,s.33. 

p.. 
..... 

OLTEN'S PRINTER FOR PRINCE EDWARD ISLAND 
CHARLOTTETOWN. 1988 
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(a) take action to remedy the connminadon or damage; and
(b) recover the cosrs and expenses of such remedial acdon by
action againsr such person in rhe Supreme Coun. 1988,c.19,s.33.
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CHAPTER 1 

An Act to Amend the 
Environmental Protection Act 

(Assented to May 2nd, 1989) 

BE IT ENACTED by the Lieutenant Governor and the Legislative 
Assembly of the Province of Prince Edward Island as follows: 

1. Section 32 of the Environmental Protection Act R.S.P.E.I. 1974, 
Cap. E-8.2 is repealed and the following is substituted therefor: 

32. (1) The contravention of or failure to comply with any term or violation 
condition or other provision of any order, license, approval or per- 
mit issued by the Minister or an environmental officer under this 
Act or the regulations constitutes a violation of this Act. 

(2) Any person who contravenes or violates any provision of 
the Act or the regulations is guilty of an offence and is liable on 
summary conviction 

(a) in the case of an individual, to a fine of not less than 
$200 and not more than $10,000 or to imprisonment for 
ninety days, or both; 

(b) in the case of a corporation, to a fine of not less than 
$1,000 and not more than $50,000; 
(c) in either case, to pay such restitution as the judge thinks 
fit to any person aggrieved by the contravention or violation. 

(3) Any officer, director or agent of a corporation who di-
rected, authorized, assented to, acquiesced in or participated in 
the commission of an offence by that corporation is a party to and 
guilty of the offence and is liable on conviction to the punishment 
set out in clause (2)(a). 

(4) Where a contravention or violation of any provision of the Continuing 
Act or the regulations continues for more than one day, the of- 13frence  
fender is guilty of a separate offence for each day that the contra- 
vention or violation continues. 

(5) Proceedings in respect to an offence under this Act or the Limitation period 
regulations may be instituted at any time within two years after 
the time when the subject matter of the proceedings arose. 

Offence and 
penalty 

Personal liability 
of corporate 
officers 
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CHAPTER 10 

An Act to Amend the 
Environmental Protection Act 

(Assented to May 9, 1991) 

BE IT ENACTED by the Lieutenant Governor and the Legislative 
Assembly of the Province of Prince Edward Island as follows: 

1. Section 1 of the Environmental Protection Act R.S.P.E.I. 1988, Cap. 
E-9 is amended 

(a) by the repeal of clauses (a) and (b) and the substitution 
therefor of the following: 

(a) "beach" includes that portion of the shoreline land beach 
commencing at 

(i) the base of the bank or slope where the terrestrial land 
meets the shoreline, or 

(ii) the seaward extremity of a sand dune, 

as may be relevant in the circumstances and extending seaward 
a distance of three miles, and containing water, sand, gravel, 
rock, shale or other earthen material; 
(b) "contaminant" includes any solid, liquid, gas, waste, contaminant 
odour, vibration, radiation, sound, or a combination of them 

(i) which is foreign to or in excess of the natural constitu-
ents of the environment into which it is being introduced, 

(ii) which will or may adversely affect, either directly or 
indirectly, the natural, physical, chemical, or biological 
quality of the environment, 
(iii) which is or may be injurious to the health or safety of a 
person or be damaging to property or to plant or animal 
life, 

(iv) which interferes with or is likely to interfere with the 
comfort, well-being, livelihood, or enjoyment of life of a 
person, or 
(v) which is declared by regulation to be a contaminant. 

(b) by the repeal of clause (n); 

(c) by the insertion of the following as clause (0.1): 
(0.1) "source of contaminant" means anything that discharges 
a contaminant into the environment; 

source of 
contaminant 
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An Act to Amend the
Environmental Protection Act

Cap. l0

(Assented to May 9, l99l)

PE IT. FN4@D by the Lieutenant Governor and the Leeislative
Assembly of the Province of Prince Edward Island as followsi

l. Section I of the Environmental protection Act R.s.p.E.I. l9gg, cap.
E-9 is amended I

(31 !r the.repjd of ctauses (a) and (b) and the substitution
rnereror ot tne touowrng:

(a) "beach" includes that portion of the shoreline land
commencing at

(i) the base of the bank or slope where rhe terrestrial land
meets the shoreline, or
(ii) the seaward extremity of a sand dune,

6 lnay be relevanr in the circumstances and qrtending seaward
a distance of three mils, and containing water, sani, gr"".t,
rock, shale or other earthen material;
(b) "contaminant" -includes any solid, liquid, gi$, waste,
odour, vibration, radiation, sound, or a iombiniti-on bf ttr".

(D which is foreign to or in otcess of the natural constitu-
ents.of the environmem into which it is being introduced,
(ii)-_ which will or may adversely affect, either directly or
indirectly, the natural, physicat, chemi'cal, oi Uioiqiicaf
quality of the cnvironment,-
(iii) which is or may-be injurious to the health or safety of a
person or be danaging to propeny or ro plant or airimat
life,

(iv) 
-which interfses wirh or is likely ro interfere wfth the

comfort, well-being, livelihood, or enjoyment of Ufi Li a
percon, or
(v) which is declared by regulation to be a contaminanr.

(b) by the repeal of ctause (n);
(c) by the insertion of the following as clause (o.l):

(o.l) "source of contasrinant" means anything thar discharges
a contaninant into the envirounent;
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roucs of
couaeinant



2 	 Cap. 10 	 Environmental Protection Act 	 40 Eliz. II 

Terms, conditions 
and requirements 

(d) by the repeal of clauses (r) and (s) and the substitution 
therefor of the following: 

(r) "water" includes liquid and frozen surface and ground 
water; 

(s) "watercourse" means the full width and length, including 
the bed, shore, bank, and adjacent land, within 10 metres of 
the high water mark of every stream, river, estuary, lake, pond, 
creek, spring, ravine, and gulch, or any part thereof, whether 
the same contains water or not; 

(e) by the repeal of subclause (t)(ii) and the substitution therefor 
of the following: 

(ii) a public building or place of assembly. 

2. Subsection 6(2) of the said Act is repealed. 

3. Section 7 of the said Act is repealed and the following is substituted 
therefor: 

7. (1) This section applies to natural persons. 

(2) Where the Minister believes, on reasonable and probable 
grounds, 

(a) that a contaminant has been, is being, or is going to be, 
discharged into the environment, or, otherwise, that an act or 
omission of a natural person is or may be a contravention of 
this Act or the regulations or otherwise be a threat to the envi-
ronment or environmental health; and 

(b) that it is necessary or advisable for the protection of the 
environment or the prevention or control of danger to human 
life or health or of damage to property, 

he may issue an order to 

(c) the natural person who is the owner or previous owner of 
the source of the contaminant; 

(d) the natural person who is or was in occupation of the 
source of the contaminant; 

(e) the natural person who has, or had, the charge, manage-
ment, or control of the source of the contaminant; 

(f) the natural person whose act or omission is or may be a 
contravention of this Act or the regulations or otherwise be a 
threat to the environment or environmental health; or 

(g) one or more of the above persons. 

(3) An order issued pursuant to subsection (2) may specify 
terms and conditions, including time limits, and may require the 
natural person to whom it is directed, at his own cost, if any, to 

water 

watercourse 

Application 

Orders 
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(d) by rhe repeal of clauses (r) and (s) and the subsriturion
therefor of rhe following:

(r) "water" includes liquid and frozen surface and ground
water;

(s) "watercourse" means the full width and lenglh, including
ttre bgd, shore, bank, and adjacent land, within l0 meres oT
the high water mark of every stream, river, estuary, iake, pond,
creek, spring, ravine, and gulch, or any part theieof, whether
the sanre contains water or not;

(e) by the repeal of subclause (tXii) and the substiturion therefor
of the following:

(ii) a public building or place of assembly.

2. Subsection 6(2) of the said Act is repealed.

3. Section 7 of the said Aa is repealed and the following is substitured
therefor:

7. (l) This section applies ro natural persons.

(2) Where the Minister believes, on reasonable and probable
grounds,

(3) that a contaninanr has been, is being, or is going to be,
discharged into the environment, or, orherwise, ttiat ai act or
omission of a natural person is or may be a contravention of
this Acr or the regulations or otherwisd be a threat ro the envi-
ronmenr or environmental health; and

@) - that it is necessary or advisable for the protecrion of the
environment or the prevention or control of danger to human
life or health or of damage to propeny,

he may issue an order to
(c) . the natural person who is the owner or previous owner of
the source of the contaminant;

(d) the narural persgn who is or was in occupation of the
source of the contaminant;

(e) the natural_person who has, or had, the charge, manage-
ment, or control of the source of the comaminant;
(f) ttle natural p€rson whose act or omission is or may be a
contravention of this Act or the regulatiotus or otherwise be a
threat ro the environment or environmental health; or
(g) one or more of the above persons.

(3) An order issued pursuaDt to subsection (2) may specify
terms and condirions, including rime limits, and miy rehuiie the
natural person to whom it is direaed, at his own cosi, if 

-any, 
to
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(a) permit inspection; 

(b) permit testing and sampling; 

(c) carry out inspections, testing, and sampling, including 
professional hydro-geological or engineering investigations, to 
determine the extent and effects of the contaminant; 

(d) cease an activity specified in the order; 

(e) clean,, repair, and restore the area affected by the contam-
inant to the extent indicated in the order or, otherwise, to the 
satisfaction of the Minister; 

(f) take specified action to prevent or avoid danger to human 
life or health or damage to property; 

(g) submit a written°  report with respect to his activities 
pursuant to clauses (c), (e) and (f); 

(h) do any or all of those things specified in clauses (a) to (g). 

(4) For the purpose of investigating threats to the environment 
or environmental health or otherwise ensuring compliance with this 
Act or the regulations, an environment officer, or a peace officer 
may 

(a) subject to subsections (5), (6) and (7), at any reasonable 
time, enter and inspect any place in which he believes on 
reasonable grounds there is a contaminant or any other thing in 
respect of which this Act or the regulations apply; 

(b) examine any contaminant or suspected contaminant, or 
any other thing in respect of which this Act or the regulations 
apply and take samples of it; 
(c) require any natural person to produce for inspection or 
copying, in whole or in part, any record or other document 
that the environment officer or peace officer believes on 
reasonable grounds contains any information relevant to the 
administration of this Act or the regulations; and 
(d) conduct any tests or analyses or take any measurements. 

(5) An environment officer or a peace officer may not enter a Entry to 
dwelling-place except with the consent of the occupant of the dwelling-place 

dwelling-place or under the authority of a warrant. 

(6) Where on ex parte application a justice is satisfied by infor- Authority to issue 
mation on oath that 	 warrant 

(a) the conditions for entry described in subsection (4) exist in 
relation to a dwelling-place; 

(b) entry to the dwelling-place is necessary for any purpose 
relating to the administration of this Act or the regulations; 
and 

Powers of 
environment 
officers 
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(a) permir inspection;

(b) permit tesring and sampling;

(c) carry out inspecrions, testing, _and.sarTpling-, including
professionar hydro-georqecar or eilineering iivesiigarions, tEdetermine the eneni analffecu of'the conramrnant;
(d) cease an aaivity specified in the order;

(e) cteaT" repair, and_-restore the area affected by the contam-
inanr to the extenrlq$cded in the order or, ottir*isiiilf,l
satisfacdon of the Minister;

{.q take specified asrion to prevent or avoid danger to humanlife or health or clamag€ to iropeny; 
-

(g) .submit a wrintnt reporr with respect ro his activitiespursuaff to clauses (c), (ei and (0;
(h) do any or all of those rhings specified in clauses (a) ro G).

--(!) . 
For the pyrpg.T of investigadng threats to the environment pow.n oror environmental health or othendse ensuring complianie *iih;-dil; cnviron.Gnr

Act or rhe regulations, an environmenr olFrier, or a peace officer offi.rt
may

(3) subject to subsections (5), !6) aqd (7), at any reasonabledme, enrer and inspect any-itlie in ,itiicn tJ'u"EJiiii
reasonable grounds there is acdnuminant ot atty.ottr"iihi;g i;respecr of which this Act or the regulatioru appry;
(b) examine any contamin-ant or suspe$ed contaminant, orany,orher. rhing in respect -of which rhG ect or rtre rieut4io;apply and take saanples of ir;
(c) 

.require apy- naural person to produce for irspection orcopy'rng, in whole or in part, any ricord o, oitiiioiffi;;that the environment oificer d po.; 
"fd;-t"ti;;;;;re-sonable gou4q conrains any iitorrration iie"ini ; d;administratiol 6f this Act or th6 rigutarionsj 

""J-(d) conduct any tests or analyses or ake any measurements.

(5) An environment pfnqg or a peace officer may not enter I Earry rodwelling-place except wirh thi;-"*:"r ;i'rhe ffdfi;;ffi; i*aiiag-pracc
dwelling-place or under the aurhoriiy oI J*arr"nr.

(O where on u mne avplication a justice is satisfied by infor- Aurhoriry ro iltucmation on oath that' -ra--r 
rurarr

(a) .theconditions for emry described in subsection (4) exist inreladon io a dwelliag-placel .

(b) .entry to the dwelling-place is-necessary for any purpose
relating to rhe aanrini*ration or*ris-ait rir trre ,eLrirati6iil
and
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(c) entry to the dwelling-place has been refused or there are 
reasonable grounds to believe that entry will be refused, 

the justice may at any time sign and issue a warrant authorizing the 
environment or peace officer named in the warrant to enter the 
dwelling-place, subject to any conditions that may be specified in 
the warrant. 

Use of force 

Seizure 

Warrant 

Things liable to 
seizure 

Execution of 
warrant 

(7) An environment officer who executes a warrant shall not 
use force unless he is accompanied by a peace officer and the use of 
force is specifically authorized in the warrant. 

(8) Where an environment officer or a peace officer believes 
on reasonable grounds that an offence under this Act or the regula-
tions has been committed, he may seize and detain any thing 

(a) by means of or in relation to which he believes on reason-
able grounds the offence was committed; or 

(b) that he believes on reasonable grounds will afford 
evidence in respect of the commission of an offence under this 
Act or the regulations. 

(9) Where on ex parte application a justice is satisfied by infor-
mation on oath that there are reasonable grounds to believe that 
there is in any place any thing 

(a) by means of or in relation to which an offence under this 
Act or the regulations has been committed or is suspected of 
having been committed; or 

(b) that there are reasonable grounds to believe will afford 
evidence in respect of the commission of an offence under this 
Act or the regulations, 

the justice may at any time sign and issue a warrant authorizing the 
environment officer or peace officer named in the warrant to enter 
and search the place for the thing and, subject to any conditions 
that may be specified in the warrant, to seize and detain it. 

(10) The environment officer or peace officer who executes a 
warrant may exercise the powers described in subsection (4) and 
may seize and detain, in addition to any thing mentioned in the 
warrant, any other thing 

(a) by means of or in relation to which the inspector believes 
on reasonable grounds an offence under this Act or regulations 
has been committed; or 

(b) that the inspector believes on reasonable grounds will 
afford evidence in respect of the commission of an offence 
under this Act. 

(11) A warrant shall be executed by day unless the justice 
authorizes its execution by night. 
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(c) enlry to the dwelling-place has been refused or rhere are
reasonable grounds ro believe thar entry will be refused,

the justice may at any time sign and issue a warant aurhorizing the
environment or. peace officer named in the warrant [o enter the
dwelling-place, subject to any conditions that may be specified in
the warrant.

(7) An environment officer who executes a warant shall not
use force unless he is accompanied by a peace officer and the use of
force is specificdly authorized in the warrant.

(8) Where an environment officer or a peace officer believes
on reasonable grounds that an offence under this Act or the regula-
dons has been comrnitted, he may seize and detain any thing

(a) by means of or in relation ro which he betieves on reason-
able grounds the offence was committed; or

(b) that he believes on reasonable grounds will afford
evidence in respea of the commissioh of an offence under this
Act or the regulations.

(9) Where on ex parte application a justice is satisfied by infor-
mation on oath that there are reasonable grounds !o believe thar
there is in any place any rhing

(a) by means of or in relation to which an offence under rhis
Act or the regulations has been committed or is suspecred of
having been commiued; or

(b) that there are reasonable grounds to believe will afford
evidence in respect of the commission of an offence under this
Act or the regulations,

the justice may at any time sign and issue a warranr aurhorizing rhe
environment officer or peace officer named in the warrant to enter
and search the place for rhe rhing and, subjecr to any conditions
that may be specified in the warranr, ro seize and detain it.

(10) The environment officer or peace officer who executes a
warrant may exercise the powers described in subsection (a) and
may seize and detain, in addirion to any thing menrioned in the
warrant, any other thing

(a) by means of or in relation to which the inspector believes
on reasonable grounds an offence under this Act or regulations
has been committed; or

(b) that the inspeaor believes on reasonable grounds will
afford evidence in respect of the commission of an offence
under this Act.

(l l) A w:urant shall be executed by day unless rhe justice
authorizes its execution by nighr.

Ure of forcc

Tting! liabl€ lo
scizure

Erccution of
warrant



1991 	 Environmental Protection Act 	 Cap. 10 	 5 

(12) A peace officer or an environment officer may exercise any Where warrant 
of the powers referred to in subsections (9) and (10) without a not necessary 

warrant if the conditions for obtaining a warrant exist, but, by 
reason of exigent circumstances, it would not be practical to obtain 
a warrant. 

(13) A peace officer or environment officer who seizes and Notice of reason 
detains a thing under this Act or the regulations shall, as soon as is for seizure 

practicable, advise the owner of the thing or the natural person 
having possession, care, or control of it at the time of its seizure, of 
the reason for the seizure. 

(14) A peace officer or environment officer who seizes and storage, removal 
detains a thing under this Act or the regulations or any person etc' 
designated by such officer, may 

(a) store, treat, or dispose of the thing at the place where it 
was seized or move it to any other place for storage, treatment, 
or disposition; or 

(b) recommend to the Minister that an order be issued 
pursuant to subsection (2) directing the natural person who 
owns or had the possession, care, or control of it at the time of 
its seizure, to store, treat, or dispose of it or move it to any 
other place and store, treat, or dispose of it, in which case the 
Minister may make such an order. 

(15) Subject to subsection (16), a thing that is seized and Detention 
detained under this Act shall not be detained after 

(a) a determination by a peace officer or an environment 
officer that the thing or use of it is in conformity with the Act 
or regulations or will not afford evidence in respect of a 
commission of an offence under this Act or the regulations; or 

(b) the expiration of one hundred and eighty days after the 
day of seizure, 

unless before that time proceedings are instituted in relation to the 
thing, in which case the thing may be detained until the proceedings 
are finally concluded. 

(16) Where the Minister believes on reasonable and probable Disposal of 
grounds that a thing is a threat to the environment or environ- forfeited things 

mental health, or where proceedings mentioned in subsection (15) 
are instituted within the time provided in that subsection, and at the 
final conclusion thereat the court orders the forfeiture of the thing 
that was seized and detained, the Minister may dispose of the thing 
as he sees fit. 

(17) Where subsection (16) does not apply, the thing shall be 
returned to the natural person who owns the thing or who had the 
possession, care or control of it at the time of its seizure. 

Return of things 
seized where no 
forfeiture ordered 
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(12) A peace officer or .n enviroilnent officer may exercise ,,D! where warranrof rhe pg-wqrs referred ro _in suusecrib"i lgi ;d'?ioi;i;h;;'1 no, n.".,o,,warranr if the condipry 
!"1ogtnniir.C. a w-arranr exisr, but, byre€6on of exigent circumsrances, it wouti no, G.priaiiJio-iiii;

a warrant.

(13) A peace officer or environment o.fficer who seizes and Nodccofreasoudetains a rhing_ under this Act or rtr. rigui"iionllnai, 
"s 

;;;; ffi ro, s.i2urcpracticable, advise rhe owner of-ttre t-trinJ or rhe ilt"r;l;;o;
lF"iog possession, care, or conrrot or it iifire iirn;"'ffifi#fiithe reason for the seizure.

(14) A peace officer_ or environment officer who seizes xnd srorasc, rcrao,arq.tg* aihing under this an "i'iiiiilgi,liifu ;;;;i!r!Ji *.clesignared by such officer, may
(a) store, treatr or dispose of the thing at the place where itwas seized or move it to'any ottrer pdce ror storage, trsatment,or disposirion; or
(b) recommend to the Minister that an order be issuedpursuanr to subsection.(2) direaing rhe namraf peisd;i;
o$?s or had the oossession, care, oiconrroioFir 

"it-iiiiii". i-rirs. seianre, ro st6re, reat, o-r dGil;;Tir ;;;illi ;;;
9gt-re1 ntace and srore, rrear, or aiipoi. 6r ir,-i";ii;h ; - ?i!Minisrer may make sirch ari;;d";:---'

(15) Subject to subsection (16), a thing that is seized and Darcrriondetained under this Aa shall ncii 6 d;fifi afier - '-:-- ...-
(a) a determination by a pg?cg officer or an environmenrofficer that the thing.or use oriifu ir,-i'6"ror.iiy;;ih i#;l;or regularions or wilt not afford &iG;;-il6il"f ;comnission of an offence unaeirhis Aa or rhe tugulilid*-; oi
qb) the expiration of one hundred and eighty days after theclay of seianre,

unless before that dme proceedings are instiruted in relation to thething, in which case the ihing dtT";*"dil-iififfi#Ltfi:
are finally concluded.

(lQ where the Minister_believes on reasonabre and probabre Direorerorcroun$ that a thing is a threai to rh; Liitonr.nt or environ- ro?rcircd rhin's
merual .heatth, or *6'ere proceeaints.-iilffi"d H-i-bfu;il (fiige insdtqed wirhin the tiLre pro"ia?a-ini-r'.:t suuseciion,-iii'iiffirinatconclusionthereatrrric-oGb-iaeri;ffi 'f;i;fi ;irii-.ii,iiithar was seized and aetained, G-t\4t"i;;;;;iii$;;i;il ;ilil;as he sees fit.
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Samples. 
	 (18) A sample taken under this Act or regulations may be 

disposition of 
	

disposed of in such manner as the Minister considers appropriate. 

Liability 	 (19) The Crown, nor any agent or employee thereof is not liable 
for any costs, loss or damage, resulting from the exercise in good 
faith of powers pursuant to this Act or the regulations. 

Order to bind 	 (20) An order issued pursuant to subsection (2) shall run with 
successors in title 	the land and shall be binding upon the successor or assignee of the 

natural person to whom it is directed. 

Copies of order 	 (21) Upon the written request of any person as to whether an 
on request 	 order has been issued against a particular person, the Minister shall 

provide the information and if an order has been issued, make a 
copy available. 

Application 	 7.1 (1) This section applies to corporations. 

Orders 	 (2) Where the Minister believes, on reasonable and, probable 
grounds, 

(a) that a contaminant has been, is being, or is going to be, 
discharged into the environment, or, otherwise, that an act or 
omission of a corporation is or may be a contravention of this 
Act or the regulations or otherwise be a threat to the environ-
ment or environmental health; and 

(b) that it is necessary or advisable for the protection of the 
environment or the prevention or control of danger to human 
life or health or of damage to property, 

he may issue an order to 

(c) the corporation which is the owner or previous owner of 
the source of the contaminant; 

(d) the corporation which is or was in occupation of the 
source of the contaminant; 

(e) the corporation which has, or hail, the charge, manage-
ment, or control of the source of the contaminant; 

(f) the corporation whose act or omission is or may be a 
contravention of this Act or the regulations or otherwise be a 
threat to the environment or environmental health; or 

(g) one or more of the above persons. 

Terms, conditions 
	 (3) An order issued pursuant to subsection (2) may specify 

and requirements 	terms and conditions, including time limits, and may require the 
corporation to whom it is directed, at its own cost, if any, to 

(a) permit inspection; 

(b) permit testing and sampling; 
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Samplc!.
dilpo3irion oi ..(18) + sample-raken under rhis Act or regularions may be

disposed of in such manner as the Minisrer cons--iders approp;arc.

- (t9) The Crown, ngtanyagenr or employeerhereof is not liable
for any- costs, loss or damage, resulting iroin the exercise in good
faith of powers pursuanr to this Aa oi the regulations.

Q0) en order issued pursuant to subsection (2) shall run with
the land and shall be binding upon rhe successor ii assignee of the
natural person ro whom it is direaed.

(21) Upon the written requetsr of any person as to whether an
order has been issued againsr a paniculai person, the Minister shall
provide the informarion and if an orderhas been issued, make a
copy available.

7.1 (l) This section applies to corporarions.

(2) 
- 
Where the Minister believes, on reasonable and. probable

grounds,

(a) . that a contaminanr has been, is being, or is going to be,
discharged into the environrnent, or, otherwise, th-at ai act oi
omission of a corporation is or may be a contravention of this
Act or the regulations or otherwise be a threat to the environ-
ment or environmental health; and

(b) - that it is necessary or advisable for the protecrion of the
environment or the prevention or control of danger to human
life or health or of damage to property,

he may issue an order to
(g) the corporation which is the owner or previous owner of
the source of the contaminant:

(d) the ^corporarion which is or was in occupation of the
source of the contaminant;

(e) the corporatio_n which has, or hai, the charge, manage-
ment, or control of the source of the contaminani:
(0 the corporation whose act or omission is or may be a
conrravention of this Act or the regulations or otherwiie be a
threat to the environment or environmental health; or
(g) one or more of the above persons.

(3) An order issued pursuant to subsection (2) may specify
terms and conditions,.irylq{ing time limits, and iray reluiie tnl
corporation to whom it is direoed, at its own cost, ii ani to

(a) permit inspection;

(b) permit tesring and sampling;

Liabiliry
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Tcrur. coadirionc
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(c) carry out inspecticins, testing, and sampling, including 
professional hydro-geological or engineering investigations, to 
.determine the extent and effects of the contaminant; 

(d) cease an activity specified in the order; 

(e) clean, repair, and restore the area affected by the contam-
inant to the extent indicated in the order or, otherwise, to the 
satisfaction of the Minister; 

(f) take specified action to prevent or avoid danger to human 
life or health or damage to property; 

(g) submit a written report with respect to its activities 
pursuant to clauses (c), (e) and (f); 
(h) do any or all of those things specified in clauses (a) to (g). 

(4) For the purpose of investigating threats to the environment 
or environmental health or otherwise ensuring compliance with this 
Act or the regulations, an environment officer, or a peace officer 
may, 

(a) subject to subsections (5), (6) and (7), at any reasonable 
time, enter and inspect any place in which he believes on 
reasonable grounds there is a contaminant or any other thing in 
respect of which this Act or the regulations apply; 

(b) examine any contaminant or suspected contaminant, or 
any other thing in respect of which this Act or the regulations 
apply and take samples of it; 

(c) require any corporation to produce for inspection or 
copying, in whole or in part, any record or other document 
that the environment officer or peace officer believes on 
reasonable grounds contains any information relevant to the 
administration of this Act or the regulations; and 

(d) conduct any tests or analyses or take any measurements. 

(5) An environment officer or a peace officer may not enter a 
dwelling-place except with the consent of the occupant of the 
dwelling-place or under the authority of a warrant. 

(6) Where on ex parte application a justice is satisfied by 
information on oath that 

(a) the conditions for entry described in subsection (4) exist 
in relation to a dwelling-place; 

(b) entry to the dwelling-place is necessary for any purpose 
relating to the administration of this Act or the regulations; 
and 

(c) entry to the dwelling-place has been refused or there are 
reasonable grounds to believe that entry will be refused, 

Powers of 
environment 
officers 

Entry to 
dwelling-place 

Authority; to 
issue warrant 
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(c) 
- 

carry our inspections, resting, and sampling, includine
glgjessjonaf hydro-georogii4 or eihneerinil,i"esiig;iffi;i;
oercrmrne rhe exerr and effects of the coniaminani;
(d) cease an a$iviry specified in the order;

9l_^.lol, repair, and restore the area affeaed by the contam_mail ro rhe exrenr !r!9i9at.d in rhe order or, orh;rwise, toit.
satisfaction of the Minister;

(.q take specified action ro prevenr or avoid danger ro humanlife or hedth or danage ro iropeny;
G) submit a writren repon with respeci to its activitiespursuanr to clauses (c), (e) and (f);
(h) do any or all of those things specified in clauses (a) ro (e).

^-!2-.-Ig ft! pytpgr.r of investigadng threau to tl,e envirotrment poscrs oror environmental heahh or otherwise ensuring comptianie-Gih thd cltvi'o'ncnt
Act or the regulations, an environment ornier, of a peace ;ll: ornc.n
maY'

1l_ r!!io, to subsections (5),.(6) and (7), at any reasonableume, enter and inspect,any place in which he-betieves on
reasonable Egqn+Ihere is acdntarninant or ani ottriiir,iig-iii
respect of which thjs Act or the reguladons 

"pptil 
-

9_1. _tql1r: any contamiqaq 9t suspected conrasrinanr, orany.omer.rhing in respect-of which this Act or the regulations
appty and take samples of it;

!?__.f-qqlt. any corporarion to produce for inspection orc.oplng, m whole or in part, any record or other-documentthat the environment oificer oi peail orn.ii-Lrii"ui'dii
ry;sgrybte.crouqq conrains any iriformarion iet"""ni tJ fiiaqmrnrsratton of tbis Act or the regulatioru; and
(d) conduct any tests or analyses or take any measurements.

. (5)-. An environment 
-officgr or a peace officer may not ent€r I enrry rodwelling-place excepr wirh the 

"ontinili'rh. ;;'fi; ;ffi; dscriins-pracc
dwelling-place or under ttre authoriiy of a *arranr.

. ^(et where oD ex parte agplicarion a jusrice is satisfied b! .rurhorlty roinformation on oath tnar isuc sananr

(a) the conditions f.or entry described in subsestion (4) exisrin reladon to a dwelling-place;

(b) .enry to the dwelling-place is n€ce$ary for any purpose
relating ro the administratircn of this-Ait or rhe ici,n"ii-on!;
and

(c) entry to the dwelling-place has been refused or there are
reasonable grounds to beli-eve that entry will be refusea, -- -
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the justice may at any time sign and issue a warrant authorizing 
the environment or peace officer named in the warrant to enter 
the dwelling-place, subject to any conditions that may be specified 
in the warrant. 

Cse of force 
	 (7) An environment officer who executes a warrant shall not 

use force unless he is accompanied by a peace officer and the use 
of force is specifically authorized in the warrant. 

Seizure 
	 (8) Where an environment officer or a peace officer believes 

on reasonable grounds that an offence under this Act or the regu-
lations has been committed, he may seize and detain any thing 

(a) by means of or in relation to which he believes on 
reasonable grounds the offence was committed; or 

(b) that he believes on reasonable grounds will afford 
evidence in respect of the commission of an offence under this 
Act or the regulations. 

Warrant 
	 (9) Where on ex parte application a justice is satisfied by 

information on oath that there are reasonable grounds to believe 
that there is in any place any thing 

(a) by means of or in relation to which an offence under this 
Act or the regulations has been committed or is suspected of 
having been committed; or 

(b) that there are reasonable grounds to believe will afford 
evidence in respect of the commission of an offence under this 
Act or the regulations, 

the justice may at any time sign and issue a warrant authorizing 
the environment officer or peace officer named in the warrant to 
enter and search the place for the thing and, subject to any condi-
tions that may be specified in the warrant, to seize and detain it. 

Things liable to 
	 (10) The environment officer or peace officer who executes a 

seizure 	 warrant may exercise the powers described in subsection (4) and 
may seize and detain, in addition to any thing mentioned in the 
warrant, any other thing 

(a) by means of or in relation to which the inspector believes 
on reasonable grounds an offence under this Act or regula-
tions has been committed; or 

(b) that the inspector believes on reasonable grounds will 
afford evidence in respect of the commission of an offence 
under this Act. 

Execution of 
warrant 

(11) A warrant shall be executed by day unless the justice 
authorizes its execution by night. 
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Ule of force

Thing! liablc ro
gat:utc

Erccurion of
$atrant

the justice may ar any time sign and issue a warrant authorizing
the environment or peace officer named in the warranr to ente;
the dwelling-place, subjecr ro any condirions rhar may be specified
in the warrant.

(7) An environment officer who executes a warrant shall not
use force unless he is accompanied by a peace officer and the use
of force is specifically authorized inihe-warranr.

(8) Where an environment officer or a peace officer believes
on.reasonable grounds that an offence undei this Act or the regu-
Iadons has been committed, he may seize and detain any thin-g

(a) by means of or in relarion to which he believes on
reasonabh grounds the offence was committed; or
(b) that he believes on reasonable grounds will afford
evidence in respect of the commission of an offence under rhis
Act or the regulations.

(9) Where on ex parte application a jusrice is sarisfied by
information on oath that thereare reasonable grounds to believi
that there is in any place any thing

(a) by means of or in relation to which an offence under this
Act.or the regulations has been committed or is suspected of
having been commined; or

C) that there are reasonable grounds to believe will afford
evidence in respect of the commission of an offence under this
Act or rhe reguladons,

the jusrjce may ar !3y time sign and issue a warrant aurhorizing
the environment officer or peace officer named in the warrant t6
enter artd search the place for the thing and, subject to any condi-
tions thar may be specified in the warranr, to seize and detain it.

(10) The environment officer or peace officer who execures a
warrant may exercise the powers described in subsection (4) and
may seize and derain, in addition ro any rhing mentioned iir the
warrant, any other thing

(a) by means of or in relation ro which rhe inspector believes
on reasonable grounds an offence under this Act or regula-
tions has been commitred; or
(b-)- that -the inspector believes on reasonable grounds will
afford evidence in respect of the commission of an offence
under this Act.

(ll) A warranr shall be executed by day unless the justice
authorizes its execution by night.
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(12) A peace officer or an environment officer may exercise Where warrant 

any of the powers referred to in subsections (9) and (10) without a not necessary 

warrant if the conditions for obtaining a warrant exist, but, by 
reason of exigent circumstances, it would not be practical to 
obtain a warrant. 

(13) A peace officer or environment officer who seizes and Notice of reason 

detains a thing under this Act or the regulations shall, as soon as is for seizure 

practicable, advise the owner of the thing or the corporation 
having possession, care, or control of it at the time of its seizure, 
of the reason for the seizure. 

(14) A peace officer or environment officer who seizes and Storage. removal 

detains a thing under this Act or the regulations or any person etc' 

designated by such officer? may 

(a) store, treat, or dispose of the thing at the place where it 
was seized or move it to any other place for storage, treat-
ment, or disposition; or 

(b) recommend to the Minister that an order be issued 
pursuant to subsection (2) directing the corporation which 
owns or had the possession, .care, or control of it at the time 
of its seizure, to store, treat, or dispose of it or move it to any 
other place and store, treat, or dispose of it, in which case the 
Minister may make such an order. 

(15) Subject to subsection.  (16), a thing that is seized and Detention 

detained under this Act shall not be detained after 

(a) a determination by a peace officer or an environment 
officer that the thing or use of it is in conformity with the Act 
or regulations or will not afford evidence in respect of a 
commission of an offence under this Act or the regulations; 
Or 

(b) the expiration of one hundred and eighty days after the 
day of seizure, 

unless before that time proceedings are instituted in relation to the 
thing, in which case the thing may be detained until the proceed-
ings are finally concluded. 

(16) Where the Minister believes on reasonable and probable Disposal of 

grounds that a thing is a threat to the environment or environ- forfeited things 

mental health, or where proceedings mentioned in subsection (15) 
are instituted within the time provided in that subsection, and at 
the final conclusion thereat the court orders the forfeiture of the 
thing that was seized and detained, the Minister may dispose of 
the thing as he sees fit. 

(17) Where subsection (16) does not apply, the thing shall be 
returned to the corporation which owns the thing or which had 
the possession, care or control of it at the time of its seizure. 

Return of things 
seized where no 
forfeiture 
ordered 
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(12) A peace officer o-r at! environment.officer may exercise wh.reearranranvofthe-powersreferreatoinsubsiiiiiiii'tgi""ari-ol'*i,frduii 
".ne..ssarywarrant if the condirions for oUtai*n!-a-rr"rr"nt exist, bur. by

li1-?] _ol_ -exigel 
circumsrances, ir rioutd ;;H;il;;i ;;oDtarn a warrant.

(13) a peace officer- or environment officer- qlo seizes and Noriccorr€a.ondetains a thing under this Act or rttJiiiuiaiibns srrari, as ioon [15 ro,,o,,o,opracticable, advise rhe owner of.ttre-rtrini or thi';;;;il";having possession. care,. or conrrot ociiai-iie iirni oiit'iiiiir".,of the reason for rhe seizure, 
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9_1f* a.tpe under.-this ect oi iiiiiieiiiiiins oi;i;#; "..clesignared by such officery may
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Dirporel of
fosfcired rhing!

Rcturn of rhinSt
raizqd shcrc ao
forleirurc
otalcrcd



10 	 Cap. 10 	 Environmental Protection Act 	 40 Eliz. 

Order to bind 
successors in title 

Copies of order 
on request 

Advisory 
Committee 

(18) A sample taken under this Act or regulations may be 
disposed of in such manner as the Minister considers appropriate. 

(19) The Crown, nor any agent or employee thereof is not 
liable for any costs, loss or damage, resulting from the exercise in 
good faith of powers pursuant to this Act or the regulations. 

(20) An order issued pursuant to subsection (2) shall run with 
the land and shall be binding upon the successor or assignee of the 
corporation to which it is directed. 

(21) Upon the written request of any person as to whether an 
order has been issued against a particular person, the Minister 
shall provide the information and if an order has been issued, 
make a copy available. 

4. Section 10 of the said Act is amended 

(a) in clause (b) 

(i) by adding the word "water" after the word "soil", and 

(ii) by deleting the word "rubbish" and substituting the word 
"litter"; 

(b) in clause (c) by adding the word "water" after the word 
"soil"; 

(c) by repealing clause (d) and substituting the following: 

(d) placing or removing structures, including wharves, 
breakwaters, slipways, or placing or removing obstructions, 
including bridges, culverts, or dams; 

(d) by adding the following clauses: 

(e) operating machinery on the bed of a watercourse or 
wetland; 

(f) disturbing the ground, either by excavating or depositing 
earthen or other material, within 10 metres of a watercourse 
or wetland; 

(g) carrying out any type of instream activity, including 
debris removal, habitat development, or placement of 
instream structures. 

5. Section 11 of the said Act is repealed and the following is substi-
tuted therefor: 

11. The Minister may appoint a watercourse alteration advisory 
committee to review applications for watercourse or wetland 
alteration permits and to advise the Minister on proposed water-
course and wetland alteration projects. 

Samples. 
disposition of 

Liability 

t0

Sample!.
drsporrtion ol
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(18) A sample taken under this Act or regulations may be
disposed of in such manner as the Minister considers appropriate.

(19) The Crown, nor any agent or employee rhereof is not
liable for any costs! loss or damage, resulting from the exercise in
good faith of powers pursuant to this Act or the regulations.

(20) An order issued pursuant to subsection (2) shall run with
the land and shall be binding upon the successor or assignee of the
corporation to which it is directed.

(21) Upon the written request of any person as to whether an
order has been issued against a panicular person, the Minister
shall provide the information and if an order has been issued,
make a copy available.

4. Section l0 of the said Act is amended

(a) in clause (b)

(i) by adding the word "water" after the word "soil", and

(ii) by deleting the word "rubbish" and substituting the word
"litter";

(b) in clause (c) by adding the word "water" after the word
"soil";
(c) by repealing clause (d) and substituting the following:

(d) placing or removing structures, including wharves,
breakwaters, slipways, or placing or removing obstructions,
including bridges, culverts, or dams;

(d) by adding the following clauses:

(e) operating machinery on the bed of a watercourse or
wetland;

(f) disturbing the ground, either by excavating or depositing
earthen or other material, within l0 metres of a watercourse
or wetland;

(g) carrying out any type of instream activity, including
debris removal, habitat development, or placement of
instream structures.

5. Section I I of the said Act is repealed and rhe following is substi-
tuted rherefor:

11. The Minister may appoint a watercourse alteration advisory
committee to review applications for watercourse or wetland
alteration permits and to advise the Minister on proposed water-
course and wetland alteration projects.

Liabilir!,

Order to bind
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6. Section 18 of the said Act is amended 

(a) in clause (1)(b), by deletion of the words "and remunera-
tion"; 

(b) in subsection (2), by the addition of the following clause: 

(j) prescribe the remuneration of its members. 

7. Section 22 of the said Act is repealed and the following is substi-
tuted therefor: 

22. (1) No person shall, without written permission of the operation of 
Minister, 	 motor vehicles 

(a) operate a motor vehicle on a beach or a sand dune; 

(b) carry out any activity that will or may 

(i) interfere with the natural supply or movement of sand 
to or within a beach or a sand dune, 

(ii) alter, remove, or destroy natural stabilizing features, 
including vegetation, of a beach or a sand dune. 

(2) Clause (I)(a) does not apply to the operation of a motor Activities related 

vehicle on a beach for the conduct of activities related to the legal ! 	s. 
nIrvgnes°1tin etc 

harvesting of a fishery resource or the legal removal of beach excepted g  
material. 

8. Section 23 of the said Act is repealed. 

9. Section 27 of the said Act is repealed and the following is substi-
tuted therefor: 

27. (1) This Act and the regulations may be enforced by 

(a) the Minister; 

(b) an environment officer; 

(c) any officer or member of the Prince Edward Island 
Provincial Police, as defined in the Police Act R.S.P.E.I. 
1988, Cap. P-11; 

Enforcement 

(d) any officer or member of the Royal Canadian Mounted 
Police; 

(e) a game officer appointed under the Fish and Game 
Protection Act R.S.P.E.I. 1988, Cap. F-12; 

(f) a fisheries officer designated under the Fisheries Act 
(Canada) R.S.C. 1985, Chap. F-14. 

(2) No person shall obstruct or attempt to obstruct any Obstruction 

person lawfully carrying out the enforcement of this Act or the 
regulations. 
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6. Section 18 of rhe said Acr is amended

(a) .in clause (lxb), by deletion of the words ,,and remunera-lion";
(b) in subsection (2), by the addition of the folowing crause:

0) prescribe rhe remuneration of irs members.

7. Section 22 of the said Act is repealed and the following is substi-tuted therefor:

??: tD No person shall, wirhour wrirren permission ofMinister, [h€ Opcrarion of
Dotor vchiclC'

(a) operate a moror vehicle on a beach or a sand dune;
(b) carry our any acdvity that will or may

(i) interfere with the natural supply or movement of sandto or within a beach or a sand dune,

(ii)- alter, 
.rem-9yg, or destroy natural stabilizing features,including vegeration, of a belch or a sand dune-. 

------

(2). clause (l)(a) does notappty^to the operation of a motor Acriei.ic!,crarcdvehicte on a beach for rhe conduci ,ir aai"itie[ ririiii ;; ;;i;sd ," ,",,
harvesrins of a fishery resource oi .l" rieai ffi;;i-#il:f# :""[fi:T'*.-material.

t. Seaion 23 of the said Act is repealed.

9. section 27 of the said Acr is repealed and the following is substi-tuted therefor:

27. (l) This Act and the regulations may be enforced by Enrorccmcnr

(a) the Minisrer;

(b) an environment officer;
(.1 .any -oflcgr or member of the prince Edward IstandProvinciar police, as defined in the poiice z"i ri.s.p.E.r.
1988, Cap. p-ll;

!d).. at y officer or member of the Royal Canadian Mounted
Police:

k) a game ofigel sppoinred under the Fish and GameProtection,acr R.S.p.E.i. t9gg, C"p. f-ii;
(q a fisherier offi_cer designated under the Fisheries Acr(Canada) R.S.C. 19E5, Chap'. F-14.

(2) No 
-person shall obstruct or attempt to obstruct any ob'rucrionperson.lawfully carrying our rhe enforcimeni orlr,iiAti ori't"regulations.
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10. Section 32 of the said Act is repealed and the following is substi-
tuted therefor: 

Violation. 
natural person 

Penalty 

Contravention. 
corporation 

Penalty 

Personal liability 
of corporate 
officers 

Continuing 
offence 

Limitation period 

32. (1) The contravention of, or failure on the part of a natural 
person, to comply with any term or condition or other provision 
of any order, license, approval or permit issued by the Minister or 
an environment officer under this Act or the regulations, consti-
tutes a violation of this Act. 

(2) Any natural person who contravenes or violates any 
provision of this Act or the regulations is guilty of an offence and 
is liable on summary conviction to a fine of not less than 5200 and 
not more than 510,000, or to imprisonment for ninety days, or 
both, and to pay such restitution as the judge thinks fit to any 
person aggrieved or affected by the contravention or violation. 

(3) The contravention of, or failure, on the part of a corpo-
ration, to comply with any term or condition or other provision of 
any order, license, approval or permit issued by the Minister or an 
environment officer under this Act or the regulations, constitutes 
a violation of this Act. 

(4) Any corporation which contravenes or violates any provi-
sion of this Act or the regulations is guilty of an offence and is 
liable on summary conviction to a fine of not less than 51,000 and 
not more than $50,000, and to pay such restitution as the judge 
thinks fit to any person aggrieved or affected by the contravention 
or violation. 

(5) Any officer, director, or agent of a corporation who 
directed, authorized, assented to, acquiesced in, or participated 
in, the commission of an offence by that corporation is guilty of 
the offence set out in subsection (1), and is liable on conviction to 
the penalty set out in subsection (2). 

(6) Where a contravention or violation of any provision of 
the Act or the regulations continues for more than one day, the 
offender is guilty of a separate offence for each day that the 
contravention or violation continues. 

(7) Proceedings with respect to an offence under this Act or 
the regulations may be instituted at any time within two years 
after the time when the subject matter of the proceedings arose. 

11. This Act comes into force on such date as may be fixed by procla-
mation of the Lieutenant Governor in Council. 
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10. Section 32 of rhe said Act is repealed and rhe following is substi-
tured lherefor:

32. (l) The contravenrion of, or failure on rhe part of a natural
person, ro comply wift any term or condition or other provision
of any order, license, approval or petmit issued by the lvlinister or
an environment officer under this Act or the regulations, consti-
tutes a violation of this Act.

(2) Any natural person who contravenes or violates any
provision of this Act or the regulations is guilty of an offence and
is liable on summary conviction to a fine of not less than 52([ and
not more than $10,000, or to imprisonmenr for ninery days, or
both, and to pay such resrirurion as the judge thinks fit ro any
person aggrieved or affected by rhe conrravendon or violadon.

(3) The contravention of, or failure, on the parr of a corpo-
ration, to comply wirh any term or condition or orher provision of
any order, license, approval or permit issued by the Minisrer or an
enviionment officer under this Act or the regulations, constitures
a violadon of rhis Act.

(4) Any corporation which contravenes or violates any provi-
sion of this Act or the reguladons is guilty of an offence and is
liable on summary convicrion to a fine of not less than S1,000 and
nor more than $50,000, and to pay such resrirution as the judge
thinks fit to any person aggrieved or affected by the contravention
or violation.

(5) Any officer, director, or agent of a corporation who
4irected, authorized, assented [o, acquiesced in, or panicipated
in, the commission of an offence by that corporarion is guilty of
the offence set out in subsection (l), and is liable on conviction to
the penalty set out in subsecdon (2).

(6) Where a conrravention or violation of any provision of
rh_e Act or the reguladons continues for more rhan one day, the
offender is guilty of a separare offence for each day rhit the
contravention or violation continues.

(7) Proceedings with respect to an offence under this Act or
the regulations may be instituted at any time within rwo years
after the time when the subject marter of the proceedings arose.

11. This Act comes into force on such date as may be fixed by procla-
mation of rhe Lieutenant Governor in Council.
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CHAPTER 21 

An Act to Amend the 
Environmental Protection Act 

(Assented to May 6, 1992) 

BE IT ENACTED by the Lieutenant Governor and the Legislative 
Assembly of the Province of Prince Edward Island as follows: 

1. Section 1 of the Environmental Protection Act R.S.P.E.I. 1988, Cap. 
E-9 is amended by the insertion of the following clauses: 

(p.1) "waste" includes materials discarded by persons in the waste 
course of their daily activities at home or at commercial 
businesses, industries and institutions or other related activi-
ties; 
(p.2) "waste management" means a system or process for the 
collection, transportation, separation, treatment or disposal of 
waste and includes disposal sites and landfill sites; 
(u.1) "well-head protection area': means the surface and sub- well head 

surface area surrounding a well, supplying any water supply protection area 

system, through which contaminants may or are reasonably 
likely to move toward and reach such well; 

2. Subclause 3(1XeXi) of the said Act is amended by the deletion of the 
word "use" and the substitution therefor of the words "quality, use, 
protection". 

3. Section 4 of the said Act is amended 

(a) in subsection (1), by the deletion of the word "shall" and the 
substitution therefor of the word "may"; 

(b) in subsection (5), by the deletion of the words "a three year 
term" and-the substitution therefor of the words "such term as the 
Lieutenant Governor in Council may determine in the case of each 
member". 

4. Clause 10(f) of the said Act is amended by the deletion of the words 
"within 10 metres or and the substitution therefor of the words "in or 
on". 

5. Section 15 of the said Act is repealed. 

6. Section 20 of the said Act is repealed and the following is substituted 
therefor: 

waste 
management 

'gin
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CIIAPTER 21

An Act to Amend the
Environnental protectiou Act

(Assented to May 6, lgg2)

BE IT ENACTED by the Ueutenant Governor aad the Legistaive
Assembly of the Province of Prince Edward Island as followsi

1. Section I of the hvironmqtal hotaion Act RS.P.E.I. 198t, Cap.
E-9 is amended by the inse$on of the following darses:

(p.l)'waste" includes materials discarded by persons in the ?"'r€
couse of their daily activiries at home or it co--ercial
businesses, industrics and iustitutions or other related a6ivi-
ties;

(p.2) "waste managerncnt" Eeans a system or prooess for the qr:n!
collection, transportation, scparation, treafinent or disposal of nsrrrncar
waste and includes disposal sites and landfrll sites;

(u.l)'well-head protcction area'! means the surface and sub- dt hcrd
suface area snrrounding a well, supphns aDy water supply Fotdion.'G.
qy$9m, through which contaminants may or are reasonably
likely ro move toward and rcac,h such well;

2. Subclause 3(lXeK) of thc said Act is amended by the deletion of the
word 'use" and the zubstitution thcrefor of the words "quality, use,
protcclion'.

3. Section 4 of the said Ast is amendcd

(a) in subsccrion (l), by the delaion of the word "shall" and the
substitution thcrcfor of thc word "may';
(b) !n subscctiou (t, by thc ddaion of the words -a three year
term" and'the srbsitutioa thcrefor of thc words 'such tcrm as the
Ucutcnaat Govsnor iD Council may dacrmine in thc case of each
Ecobctrtt.

'f. Clelrsc l0(f) of the said Act is amcndcd by the delaion of the words
'wittin l0 marcs of' and the mbstitution therefor of the words ..in or
ont.

5. Scction 15 of the said Acr is rcpcald.

6. Scaion Z) of thc said Ast is rcEcald and the following is substituted
therefor:
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Spins 	 20. Except as permitted by the regulations or by the Minister in 
writing, no person shall 

(a) discharge, or cause or permit to be discharged; 
(b) being the owner or person having control of a contami-
nant, discharge or cause or permit to be discharged, 

a contaminant into the environment. 

7. Section 21 of the said Act is repealed and the following is substituted 
therefor: 

Notice and 
remedial measures 

Injunction 

• 21. (1) Every person who, without permission under section 20, 
discharges, or causes or permits to be discharged, a contaminant 
into the environment, or who owns or has control of a contaminant 
which is discharged charged into the environment shall 

(a) immediately notify the Department; and 

(b) take such action as the Minister may direct 

(i) to investigate and define the extent, nature and impact 
of the contaminant, 
(i) to repair, restore and remedy the environment or to 
confine or conta)q.the effects of the contaminant. 

(2) Where any person fails to take such action as is directed by 
the Minister pursuant to subsection (1), and where the discharge of 
a contaminant into the environment has caused, is causing or may 
cause a threat to the environment or environmental health, the 
Minister may make application to the Supreme Court for an 
injunction requiring that person to carry out that action. 

8. Subsection 25(1) is amended 

(a) in clause (d), by the deletion of the words "or inspections" 
and the substitution therefor = the words "inspections or waste 
management"; 

(b) by the repeal of clause (g) and the substitution therefor of the 
following: 

(g) respecting the design, construction, adaption, altera-
tion, operation, maintenance and installation of systems, 
processes or works to abate, manage, dispose of or 
control contaminants, waste or other environmental 
damage, and those systems, processes or works may 
include waste management sites, waste treatment systems 
and incinerators; 

(c) by the repeal of clause (1) and the substitution therefor of the 
following: 
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Spillr
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rcmcdiat mcacusc3

lajurcioo

20. Fxcept as permined by the regulatiout or by the Minister in
writing, no person shall

(a) discharge, or cause or pennit to be discharged;

(b) being the owner or p€rson having control of a contami-
nant, discharge or cause or pennit to be discharged,

a contaminant into the environment.

7. Section 2l of the said Act is repealed and rhe following is substitured
therefor:

?1. Jl) Every pcrson who, without permision under section 20,
discharges, or.caulns or pcrmits to 5e discharged, a contaninant
into the environment, or who owns or has cOntrol of a contaminant
which is discharged into the environment shall

(a) imnediarely notify the Department; and

(b) take such action as the Minister may direct

(i) - to investigate and define the extent, nature and impact
of the contaninant,

Gi) to repatr, rBtore and remedy the environnent or to
confine or cout4i4.the effects of the contaninant.

(2) Where atry pcrsou fafu to take such action as is directcd by
the Ministcr pursuaat to subsection (l), and where the disharge of
a contaniaant into the cnvironnot has caused, is causiag or may
qluse a threat to the environmcnt or environmental hedth, the
Ministbr may make applicatiou to the Supreme Court foi an
injunaion requiring that person to carry outthat action.

t. Subscction 5(l) is amcndcd

(a) in chusc (d), by the dder:cn of the words "or inspections"
and thc substitution thcrcfor .; " lhe words "inspectioas or waste
nlanagcmentrr;

O) by thc rcpcal of clause G) and the substitution thercfor of thc
following:

G) respcsting the dcsign, construction, adaption, dtera-
tion, opcration, maintenance and installation of syste.ns,
procs$r€ or works to abate, manage, dispose of or
control cotrtaminants, waste or other envirouncntd
damagc, and thosc systems, processcs or works may
iudude s{astc Fanrg€Fetrt sites, waste treatsrent systcui
and iacinerators;

(c) by thc rcpcal of clause (l) and the substitution thcrefor of tbe
following:

O
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(1) regulating, controlling, prohibiting, directing, or 
providing for the withdrawal, use, quality, quality moni-
toring, storage and handling of water from any natural or 
artificial source including any water supply system; 

(1.1) requiring delineation of well-head protection areas 
and respecting the implementation of controls on activity 
within the well-head protection area which may include 
the restriction and prohibition of any activity in the area. 

9. Section 33 of the said Act is amended 

(a) by designating the existing section as subsection (1); and 

(b) by the addition of the following: 
f 

(2) Where the Minister has issued an order or given a direc-
tion under this Act and the person to whom the order or 
direction is given has failed to comply with it, the Minister may 
apply to the Supreme Court for an order authorizing the 
Minister to take such remedial action as may be specified in the 
order. 

Order of court 
authorizing 
remedial action 

(3) The Minister may recover as a debt due to the Crown costs 
the costs of remedial action pursuant to an order under subsec-
tion (2) from the person to whom the original order or 
direction was given. 

tn2 Envimnmentol hotttion Act Cap.2t

(l) .r-ggula_ring., controlling, prohjbiring, directing. orproviding for the withdrawai, 
-use, 

qualiii, quafitt--fib,li-
toring, storage and handting of waiei rrori'atinait*Jb-,
artificial source including any water suppiysyst6;-- -'

Q.l) requiring delineation of well_head prorection areas
and respecting-rhe implementation of codtrots d-activiw
within the well-head pr-otection area whicn m;t i"&e;
the restriction "nd prohibition of any activity in'ttiatE.

Section 33 of the said Asr is amended

(a) by designaring the exisring secrion as subsection (l); ana
(b) by the addition of the followiug:

. (2) Wtrererhe t"tinister F"s issu.d an order or given a direc-tign under this Aa 
-a+g rhe person to wtrom [i;rd;;

direcrion is-given has failed to cbmpf wttt it, the tr{i"d;-.;;
apply to the-Supreoe Court foi in oraei iutnorizinrl[i
Mrnist€r to ta&e such rcmedial action as may h specifrcd L tni
order.

. (3) The Mnister Da, recover as a debt due to the Crowa
the costs of rcrredial aaiba pursuant to an oraG unaei;L;:tion (Zl from the person-to whon the original-;ra;;
direction was given.

dcr of coun
r||tboridlg
rcncdlel taloa

/t- \
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CHAPTER 16 

An Act to Amend the 
Environmental Protection Act 

(Assented to May 19, 1994) 

BE IT ENACTED by the Lieutenant Governor and the Legislative 
Assembly of the Province of Prince Edward Island as follows: 

1. Section 32 of the Environmental Protection Act R.S.P.E.I. 1988, 
Cap. E-9 is amended by the addition of the following subsection: 

(8) For the purposes of subsections (3) and (4), Her Majesty in Prosecution or 
right of the province or in right of Canada is deemed to be a corpo- Crown 

ration. 	 • 

1991 Envtonnsua! hotection Aa Cap. 16 I

CIIAPTER T6

An Act to Amend the'Environmental 
Protection Act

(Assentd ro May t9, 1994)

BE IT ENACTED by the Lieutenant Governor and the Legislarive
assembly of rhe Province of Prince Edward Island as foltowsl

1. Sstion 32 of the Environmqtal hotstion.Acr R.S.P.E.I. l9gg,
Cap. E-9 is amended by the addition of the following subsection:

- (S) For the purposes of juUsegtions (3) and (4), Her Majsty in pro:cs'rion or
right of the province or in right of Canada is dcemed to h a corp6,- c'o-o
ration.

'-.-.':8
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CHAPTER 11 

An Act to Amend the Environmental Protection Act 

(Assented to May 4, 1995) 

BE IT ENACTED by the Lieutenant Governor and the Legislative Assembly 
of the Province of Prince Edward Island as follows: 

1. Clauses 7(2)(c), (d) and (e) of the Environmental Protection Act 
R.S.P.E.I. 1988, Cap. E-9 are amended by the insertion before the word 
"source" of the words "contaminant or the". 

2. Clauses 7.1(2)(c), (d) and (e) of the said Act are amended by the 
insertion before the word "source", of the words "contaminant or the". 

3. Section 18 of the said Act is amended 

(a) in subsection (1) by the insertion after the words "waste treatment 
system" of the words ", waste management system"; 

(b) in clause (2)(a), by the insertion after the words "waste treatment 
systems" of the words " , waste management systems"; 

(c) in subsection (2), by the addition of the following: 

(k) establish a system for the collection, transportation, separation, 
treatment or disposal of waste; 

4. Section 28 of the said Act is repealed and the following is substituted: 

28. The Minister may, by order, with respect to any permit, license, 
certificate, approval or other authority to be granted or already granted 
under this Act 

(a) revoke it; 
(b) impose or alter such terms and conditions in relation to it as he 
considers necessary in the public interest. 

Powers to revoke, 
unpose conditions, 
ete. 

5. Section 33 of the said Act is repealed and the following is substituted: 

33. (1) Where the Minister has issued an order or given a direction Remedial action 

under this Act and the person to whom the order or direction is given has authonzed by court 

failed to comply with it, the Minister may apply to the Supreme Court for 
an order authorizing the Minister to take such remedial action as may be 
specified in the order. 

(2) After taking remedial action under a court order pursuant to Order for costs of 

subsection (1), the Minister may issue an order for the costs of the remechatitm  
remedial action against the person to whom the original order or direction 
was given. 

1095 Etironmental Protection .4ct Crp. I I I

CHAPTER II

An Act to Amend the Environmental Protection Act

(Assented to May 4, 1995)

BE fT ENACTED by the Lieutenant Govemor and the Legislative Assembly
ofthe Province of Prince Edward Island as follorvs:

l. Clauses 7(2Xc), (d) and (e) of the Entironmental Protection Act
R.S.P.E.I. 1988, Cap. E-9 are amended by the insertion before rhe word
"source" of the words "contaminant or the".

2. Clauses 7.1(2Xc), (d) and (e) of the said Act are amended by the
insertion before the word "source?ofthe words "contaminant or the".

3. Section lE ofthe said Aa is amended

(a) in subsection (l) by the insertion after the words "waste trCatrnent
system" of &e words ", ufiasfie management system";

(b) in clause (2[a), by the insenion a0er the words "waste reatnent
systems" oftte words " , waste man€ement systems";

(c) in subsection (2), by the addition ofthe following:

(k) establish a system for the collectioq tansportatiorq separation.
treatrnent or disposal ofwaste;

4. Section 28 of the said Ast is repealed and the following is substinrted:

28. The Minister may, by order. with respect to any permit, license, powersroqg.
certificate, approval or other arntrority to be granted or abeady granted !nF'. cordmonr

under this Act
(a) revoke it;
(b) impose or alter such terms and conditioru in relation to it as he
considers necessary in the public interest

5. Section 33 of the said Act is repealed and the following is substinrted:

33. (l) Where the Minister has issued an order or given a direttion Rcnrsdialaeriocr

under-this Ast and the person to whom the order or direiion is given 6ru adorecdbrcon

failed to comply with it, the Minister may apply to ttre Supreme Court for
an order authorizing the Mtnister to take such remedial aetion as may be
specified in the order.

(2) After aking remedial action under a coufi order pursuant to fra.rolcossof
subsiction (l), the-Minister may'issue an order for the coss of the d'i*
remedial action agaiDst the person to whom the original order or direction
wa.!r grven.
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Immediate action 
required, order or 
direction 

Order for costs 

Immediate action 
rewired, no order 
or affection 

Order for costs 

Filed order has 
effect as Judgment 

34. (1) Where the Minister has issued an order or given a direction 
under this Act and the person to whom the order or direction was given has 
failed to comply with it, and where the order or direction relates to a matter 
which in the opinion of the Minister requires immediate action to prevent 
further injury to the environment, the Minister may take the appropriate 
remedial action to carry out the terms of the order. 

(2) After taking remedial action under subsection (1) the Minister may 
issue an order for the costs of the remedial action against the person to 
whom the original order or direction was given. 

35. (1) Where contamination or damage of any kind is caused by 
failure of any person to comply with the provisions of this Act or 
regulations and where the contamination or damage relates to a matter 
which in the opinion of the Minister requires immediate action to prevent 
further injury to the environment, the Minister may take the appropriate 
remedial action to clean up the contamination or damage. 

(2) After taking remedial action under subsection (1) the Minister may 
issue an order for the costs of the remedial action against the person who 
has caused the contamination or damage. 

36. An order for cost of remediation under subsection 33(2), 34(2) or 
35(2) may be filed with the Registrar of, the Supreme Court at any time 
thirty days after it is issued and, when so filed, the order is of the same 
force and effect as if it were a judgment. 

Enrironmental Prorcaion Act J{ Eliz. lll

lmm€drale acttgr
rcqured. order or
dlrecnon

Order for costg

lnrme&atc acror
reqprcd no ordcr
or drecnon

frer t'ot coss

Frlcd ordcr has
cfrcq asludgncnt
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3{. ( I ) Where the Minister has issued an order or given a direction
underihis Act and the person ro whom the order or direction was given has

failed to comply with it, and rvhere the order or direction relates jg a matter

which in the opinion of the Minister requires immediate action to prev€nt

further injr:ry io the environment, the Minister may take the approPriate

remedial action to carry out the terms of the order.

(2) After taking remedial action under subsection ( I ) the Minister may

issue an order for the cos6 of the remedial action against the person to

whom the original order or direction was given.

35. (l) Where contamination or dam€e of ryI kind 
-is.qaus:d 

by

failuri of any person to comply with the provisions of this Act or

resulations utd-where the contamination or damage relates to a matter

wi'ich in the opinion of the Minister requires immediate action to prev€nt

further injnry io the environmeni the Minister may take the appropriate

remedial iction to clean up the contamination or damage.

(2) After taking remedial action under subsection (l ) tttg Minlster may

issue an order forihe costs of dle remedial action against the person who

has caused the contamination or danage.

36. An order for cost of remediation under subsection 33(2)' 34(2) or

:i(Z) r"y be filed with ttre Registar of the- Supreme 90$ at any time

thftt da," after it is issued and, when so filed, the order is of the same

force and effect as if it were a judgment. '
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. CHAPTER W-2 

WATER AND SEWERAGE ACT 

1. In this Act 	 Definitions 

(a) "Commission" means the Public Utilities Commission Commission 

appointed under the Public Utilities Commission Act R.S.P.E.I. 
1988, Cap. P-33; 
(b) "person" includes an association, a body corporate, a part- person 

nership, and a municipality; 
(c) "public utility" means any person engaged in constructing, public utility 

altering, extending, managing or controlling any system for 
providing the service of water or sewerage or water and sewerage 
for the public in any area within Prince Edward Island. 
R.S.P.E.I. 1974, Cap. W-2,s.1; 1983,c.33,s.66. 

2. Notwithstanding any statute of this province, the Commission has Powers of 

and shall exercise general supervision and control over all public utili- Commission 

ties as defined in this Act, and the provisions of the Public Utilities 
Commission Act extend and apply to the Commission in the exercise 
of the duties imposed by this Act. R.S.P.E.I. 1974, Cap. W-2,s.2. 

3. Before commencing the construction, alteration, or extension of Permit for public 

any water or sewerage system, every public utility shall obtain from misty 
the Commission a permit in writing authorizing the same, and shall 
submit to the Commission at least one copy of all plans, engineer's 
reports and estimates of costs, together with such other information 
and data as the Commission may require. R.S.P.E.I. 1974, Cap. W-
2,s.3; 1988,c.68,s.1. 

4. The Commission may approve any application in whole or in part 
and may amend or vary the same as it sees fit. R.S.P.E.I. 1974, Cap. 
W-2,s.4; 1988,c.68,s.1. 

5. When the Commission approves, amends or varies an application, 
it shall issue a permit to the public utility which shall carry out the 
work according to any conditions of the permit. R.S.P.E.I. 1974, 
Cap. W-2,s.5; 1988,c.68,s. 1 

Approval of 
Commission 

Issuance of 
permit 

. CIIAPTER W.2

WATER AND SEIWERAGE ACT

1. In this Act
(a) "Comnission" means the Public Utilities Comnission
appointed under the Pr.blic Utilitis Commision z4cr R.S.P.E.I.
1988, C;ap. P-33;
(b) "penon" includes an association, a body corporate, a part-
nership, aqd a municipality;
(c) "public utility" means qny person engaged in construding,
altering, extending, manasing or controlliag any system for
providing the service of water or sewerage or watgr and sewerage
for the public in any area within Princc Edward Island.
R.S.P.E.I. ln 4, C'rrg. W-2,s. I ; I 983,c.33,s.66.

2. Norwithstatdiag any statute of this province, the Commission has
and shall exercise gencral supcrvision and control over all public utili-
ties as defined iE this Act, and the provisions of the htblic utilitiq
Commission r'lcr e,:aetd and apply to the Cornmissisa in the exercise
of the duties imposed by rris Ast. R.S.P.E.l. 1974, Cap. W-2,s.2.

3. Before coumencing the construction, alteration, or extension of
any water or sswerage system, wery public ntility shall obtain from
the Comrnission a permit in writing authorizing the same, and shalt
submit to the Commission at least one copy of dl pla'ts, engineer's
reports and estimues of costs, together with such other information
and dara as the Counission may require. R.S.PE.I. 1974, Cap. W-
2,s.3; l98E,c.6E,s.l.

4. The Q6mynissi6a Eay approve any application in whole or in part
and may ameud or vary the same as it ses fit. R.S.P.E.|. lfil4, &p.
W-2,s.4; 198t,c.68,s. l.
5. Wbca the Commission approves, anends or varies an application,
it shdl issue a pcrmit to the public utility which shall carry out the
work according to aoy coaditions of the pcrurit. R.S.P.E.I. 1974,
Cap. W-2,s.5; 1988,e.6t,s. l.

Porcn of
Coandrrioa

Dcl-raitioor

Comhrion

Fton

public utility

Pcraft for public
sriliry

ApDrornt of
Comicdon

tcsuracc of
tctdit
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6. No equipment or material shall be used in the construction, exten-
sion or alteration of any water or sewerage system that does not 
comply with the requirements of the Commission. R.S.P.E.I. 1974, 
Cap. W-2,s.6. 

Entry on private 7. When the Commission fords that it is in the public interest that any 
property public utility locate any portion of any water or sewerage system on 

private property and that no agreement can be reached with the owner 
of the property, the Commission may order, on such terms and condi-
tions and subject to the payment of such compensation, if any, as may 
seem just, that the public utility have leave to enter upon the private 
property and there locate any portion of any water or sewerage system 
and have access thereto at all times for repairing, operating or main-
taining the same, but at no time doing unnecessary damage. 
R.S.P.E.I. 1974, Cap. W-2,s.7. 

Measurement of 8. The Conunissioli may prescribe the method by which any service 
service under this Act shall be measured and may require any public utility to 

install all equipment and fittings necessary to comply with such 
method and may make regulations governing the classification of the 
methods of measurement and determining the person or persons to 
whom the classifications apply. R.S.P.E.I. 1974, Cap. W-2,s.8. 

9. Notwithstanding any statute of this province or any agreement or 
usage to the contrary all rates and charges for the supplying of water 
or sewage disposal shall be fixed and determined by or approved by 
the Commission. R.S.P.E.I. 1974, tap. W-2,s.9. 

Basis for rates 	10. (1) The rates and charges shall be fixed and determined in accord- 
and charges 	ance with the generally accepted public utility practices after taking 

into consideration local conditions and circumstances 

(2) Where considered necessary by the Commission such rates and 
charges may be classified and prescribed as follows: 

(a) an initial charge for constructing and establishing connec-
tion from the main water or sewerage line of a public utility to 
any building or structure on the land and premises of any person 
for the purpose of supplying water or sewage disposal; 
(b) monthly, quarterly or other periodical rates or charges for 
supplying water to a premises based on the method of measure-
ment prescribed by the Commission in accordance with section 8; 
(c) monthly, quarterly or other periodical rates and charges for 
sewage disposal where the Commission considers the same to be 
necessary and equitable; 

Equipment and 
material to 
comply 

Rates and charges 
fixed by 
Commission 

Classification & 
prescription of 
rates & charges 

2

Equipmcat ead
matsicl ro
coaply

Entry oa privarc
ProPCny

Rdcr and ch&tcr
tircd by
Connirciot

Bqrir for retct
and ciargo
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6. No equipment or materid shall be used in the construction, exten-
sion or alteration of any water or sewerage system that dos not
comply with the requirements of the Commission. R.S.P.E.I. 1974,
Cap. W-2,s.6.

7. When the Commission finds that it is in the public interest that any
public utility locate any portion of any water or sewerage system on
private property and that no agreement crn be rcached with the owner
of the property, the Commission may order, oD such terms and condi-
tions and subject to the payncnt of such compcnsation, if any' at may
seem just, that the public utility have leave to enter upon the private
property and there locate aDy portion of any wat€r or sewerage system
and have access thereto ar all times for repairiag, operating or main-
taining the sane, but at no time doing unnecessary damage.
R.S.P.E.I. 1974, CaD. W-2,s.7.

t. The Commissio6 may prescribe the method by which any service
under rhis Act shall be measured and may require aDy pubfic utility to
install all equipment and fittings necessary to comply with such
method atrd may make regulations govctniug the classification of the
methods of measrrrmeut and ddcrmining the person or p€rsons to
whom the classificarions apply. R.S.P.E.I. ln4, e,r.p. W-2,s.8.

9. Notwithstanrling any statute of ttris province or any agreement or
usage to the coutrary all rates and charges for the supplying of water
or sewage disposd shall be fixed and deternined by or approved by
the Commissibn. R.S.P.E J. ln4, 'Cap. W-2,s.9.

10. (l) The rates and chargcs shdt be fxed and determiaed in accord-
ance with the gcnerdly acccpted public utility practices after taking
into consideration locd conditions and circumstances.

(2) Where considered Dectssary bythe Commission such rate and
charges Eay be classified and prcscribcd as follows:

(a) an initial charge for coastructing and establishing connec-
tion from the main water or sewerage line of a public urility to
any builrling or strusture on the land and premises of any person
for the purpose of supplying yater or sewage disposal;

(b) monthly, quarterly or other periodical ratcs or charges for
supplying water to a premises based on the method of mesure-
mcnt prescribed by the Commission in accordance with section 8;

(c) mofthly, quartcrly or other periodical rares and charges for
sewage disposal where the Com'rrission considers the same to be
necessary and equitable;
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(d) such other rates and charges for construction or for service 
provided as the Commission may approve. R.S.P.E.I. 1974, Cap. 
W-2,s.10. 

11. (1) Every public utility shall carry a proper and adequate depreci- Depredation 
ation account when the Commission, after investigation, shall account 

determine that the depreciation account can be reasonably required. 

(2) The Commission shall ascertain and determine what are 
proper and adequate rates of depreciation for the several classes of 
property or material of each public utility. R.S.P.E.I. 1974, Cap. W-
2,s.11. 

12. The Commission may prescribe the forms of all books, accounts, 
papers and records required to be kept by a public utility, and every 
public utility is required to keep and render its books, accounts, 
records and papers accurately and faithfully in the manner and form 
prescribed by the Commission and to comply with all directions of the 
Commission relating to the books, accounts, papers and records. 
R.S.P.E.I. 1974, Cap. W-2,s.12. 

13. The Commission may cause to be prepared suitable blank forms Forms, reports on 
and shall, when necessary, furnish the forms to each public utility, by public utility 

which shall make thereon such reports to the Commission as it may 
require. R.S.P.E.I. 1974, Cap. W-2,s.13. 

14. The Commission may direct that a public utility shall make Anxortization for 
certain provisions for the amortization of any sums allowed for organ- organization 

expenses 
ization expenses and expenses of valuation, and may direct that the 
sum required annually for the amortization shall be charged as an 
operating expense. R.S.P.E.I. 1974, Cap. W-2,s.14. 

15. (1) When any public utility wishes to vary any existing rates, or 
charges, or to establish any new rates or charges it shall submit for the 
approval of the Commission a schedule of the proposed rates and 
charges. 

(2) The Commission may approve the schedule of rates, and Approval of rates 
charges either in whole or in part, or may amend or vary the same as it & charges 

sees fit. 

(3) On the approval the rates and charges are the lawful rates and 
charges of the public utility until altered or modified under this Act. 
R.S.P.E.I. 1974, Cap. W-2,s.15; 1988,c.68,s.2. 

16. (1) All rules and regulations of any public utility relating to the 
kind of service to be supplied to customers and the manner by which 
the service shall be-supplied, shall be subject to approval by the 

Effect of 
approval 

Service rules and 
regulations. 
powers of 
Commission 

Rates of 
depredation. 
determination of 

Form of records 
prescribed by 
Commission 

Schedule of new 
rates presented to 
Commission 
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(d) such other rates and charges for constructiotr or for service
provided as the Commission may approve. R.S.p.E.I. 1924, Cap.
W-2,s.10.

rl (l) Every public utility slatl carry a proper and adequate depreci- Dcprcd*iroa
ation accoutrt when the commission, after investiiarion, shall .*ur
determine that the depreciation account can be reasonably rquired.

(2, 1!s Qsmrnirlsion shall ascertain and determine what Er€ rer'or
propcr and adcquate &atel of dcpreciation for the several classes of ffilr.rpropeny or materid of ech public utility. R.S.P.E.I. 1924, Cap.
2,s.1l.

il|. Thc Commission may prescribe the fonns of all books, acrcrountsr Foro or rccodrpags and rccords requisd to be kept by a pubtic-utiliry, and errcry m:tpublic uti$y is required to keep and render its books, ascounts,
records and papers accuraely and faitbfully in the nanncr and form
prescribed bythe comnrision aad to comply with all direstions of tbe
Commissiou relating to the boolcs, accountsr papers and records.
R.S.P.E.I. 1974, Cap. W-2,s.12.

13. The Commission Eay qrse to be prepared suitable blank forus Fonot, ,G'oru oa
and shall, whcn necessary furnish the forms to each public utility, bvrdti.'',titiit
which shall make thcreon such r€ports to the eernrnissi6a as it may
require. R.S.P.E.I. 197 4, C,ap. W-2,s. 13.

14. The Cornmission may direct that a public utility shall make
certaia provisions for the amortization of any s""'s allowed for organ-
ization expenses and exposes of valuation, aud may airect oaitle
sum required annually for the anortizarion shall be charged as an
operatiDg exp€nse. R.S.P.E.I. 1974, Cap. W-2,s.14.

ry. (l) When any plblic utility wisha to vary auy cxinbg riates, or
charges, or to establish any ncw rat6 or charges it Jhau submit for the
approval of the comrnission a schedule of the proposed raes and
charges.

(2') J[g Qsrn'nission may approve the schedule of rates, and
charges eiths in whole or in pan, or may amend or vary the same as it
sees fit.

(3) On the approvd the raes and charges are the lawful rates and
charges of the public utility until altered or modified under rhis Acr.
R.S.PE.I. 194, Cap. W-2,s.15; l9tt,c.6t,s.2.

16. (l) All nrls and rcgulations of any public utility relatiog to the
kind of service to be supplicd to customeis and the manner b! which
the service shall besupplied, shall be subject ro approval by tbe
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Commission and, after approval, those rules and regulations shall 
govern the service. 

Commission. 	(2) Notwithstanding subsection (1), the Commission may make 
power to make 	rules and regulations relating to the kind of service and the manner by rules and 
regulations 	which the service shall be supplied to customers of a public utility. 

1988,c.68,s.3. 

interim approval 17. When a public utility submits for the approval of the Commission 
where no previous a schedule of rates and charges that apply only to a service for which schedule 

no schedule of rates and charges has previously been approved, the 
Commission may grant an interim approval of the schedule, and 
thereafter until otherwise ordered by the Commission, the schedule of 
rates and charges are the lawful rates and charges to be made by the 
public utility with respect to the services therein mentioned. 
R.S.P.E.I. 1974, Cap. W-2,s.16. 

Public hearing 	18. The Commission may order a public hearing in respect of any 
schedule of rates and charges submitted for approval under this Act, 
and reasonable notice thereof shall be given to such public utility and 
to the public. R.S.P.E.I. 1974, Cap. W-2,s.17. 

Written complaint 19. Upon written complaint to the Commission, against any public 
agal"1". ' utility, by any five persons, that any of the rates, charges or schedules, 

whether fixed by or the subject of a signed contract or agreement or 
otherwise, are unreasonable or discriminatory, or that any regulation, 
practice or act affecting or relating to the supplying of water and 
sewerage, or any services in connection therewith are unreasonable, 
insufficient, or discriminatory or that the service is inadequate, or 
unobtainable, the Commission shall, after notice to the public utility, 
investigate such complaint, and may order that such rates, charges or 
schedules be modified or altered, or that the regulations, measure-
ment, practice or acts be modified or changed, or may order, on such 
terms and subject to such conditions as may seem just, that the public 
utility furnish reasonable and adequate service and facilities and make 
such alterations, extensions and additions as may be required. 
R.S.P.E.I. 1974, Cap. W-2,s.18. 

20. Thb Commission, when called upon to institute any investigation, 
may in its discretion, require from the complainants, the deposit of a 
reasonable amount of money or other security to cover the costs of the 
investigation, which money shall be dealt with as the Commission may 
direct should the decision be given against the complainants. 
R.S.P.E.I. 1974, Cap. W-2,s.19. 
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Commission and, after approvd, those rules and regularious shdl
govern the service.

(2) Notwithstanding subsection (l), the Cornmission may make
rules and regulations relating to the kind of service and the manner by
which the senice shall be supplid to customers of a public utility.
198t,c.5E,s.3.

17. When a public utility submits forthe approval of the Comrnission
a schdule of ratcs and charges that apply ouly to a service for which
no schedulc of rates and charges has prwiously bcea approvd, the
Commission may grant an i[terim approval of the schedule, and
thereafter until otherwise ordered by the Commission, the schedule of
rates aad charges are the lawful rat$ and chargEs to be rqade by the
public utility with respect to the senices therein mentioned.
R.S.P.E.I. 197 4, 2. 11t-2,s. I 6.

lt. The Commission may order a public haring in repect of any
schedule of rates and charges subnitted for approval under this Act,
and reasonable notice thereof shall be grven to such public utility and
to the public. R.S.P.E.I . 1974, Cap. W-2,s.17.

19. Upon written complaint to the Commission, against any public
utility, by any five persons, that any of thc ntes, charges or schedules,
whether frxed by or the subject of a sigacd coatract or agreement or
othewise, are unreasonable or discriminatory or that any regulation,
practice or act affecting or relating to the supplying of water and
sswerage, or any services in connestion therewith are uiresonable,
iusufficient, or dissrimiuatory or that the service is iaadequate, or
unobtainable, the Commission shdl, after notice to the public utility,
investigate such complaint, and may order that such rates, charges or
schedules be modified or altered, or that the regulations, measure-
ment, practice or acts be modified or changed, or may order, on such
terms and subject to such conditions as may seem just, that the public
utility ftuaish reasonable and adequare sewicc and facilities and make
such alteratioas, extensions and additions as may be required.
R.S.P.E.I. 1974, Cap. W-2,s.18.

20. Thb Comrnission, when called upon to institute any investigation,
may in its discretion, require from the complainants, the deposit of a
reasonable arnount of money or other security to cover the cons of the
investigation, which money shdl be dealt with as the Commission may
direct should the decision be given against the complainants.
R.S.PE.I. 1974, C:lp. W-2,s.19.
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21. When in the opinion of the Commission any ground exists for a 
complaint against any public utility, the Commission may, on its own 
motion, investigate such ground in the same manner and with the 
same powers as are set forth in section 19. R.S.P.E.I. 1974, Cap. W-
2,s.20. 

22. For the purpose of carrying out its duties under this Act the 
Commission by its engineers, accountants, valuators and others shall 
have access, at all reasonable hours, to inspect all books, records, 
equipment and material of any public utility. R.S.P.E.I. 1974, Cap. 
W-2,s.21. 

Investigation of 
complaint by 
Commission 

Inspection of 
records etc. by 
Commission 

23. Subject to this Act no person shall knowingly solicit, accept or 
receive any rebate, concession or discrimination with respect to any 
service or affecting or relating to any public utility whereby any such 
services are, by any device whatsoever, rendered free or at a lesser rate 
than named in the schedule in force, as provided herein, or whereby 
any service or advantage is received other than as is herein specified. 
R.S.P.E.I. 1974, Cap. W-2,s.22. 

24. (1) If any person serviced with water and sewerage by any public Discontinuance of 
utility neglects or refuses to pay the amount of the rates or charges due savice 

for the same, the public utility may discontinue the service and stop 
the water supply. 

(2) Where the public utility discontinues the service and stops the 
water supply the officers or agents of the public utility may after 
forty-eight hours notice, enter the premises of such person between 
the hours of nine o'clock in the forenoon and four o'clock in the after-
noon, and separate and take away any meter or other equipment 
belonging to the public utility, and disconnect any pipes or fittings, 
whether its property or not, from the system of such public utility. 
R.S.P.E.I. 1974, Cap. W-2,s.23. 

25. If a customer of any public utility installs or connects or is 
desirous of installing or connecting any service or equipment which, in 
the opinion of the public utility, is or may be detrimental to the service 
being rendered, the matter may be referred to the Commission and the 
Commission may make such order thereon as appears reasonable and 
just. R.S.P.E.I. 1974, Cap. W-2,s.24. 

26. Every person or public utility neglecting or refusing to obey, Penalty for 

comply with or carry into effect any rule or order of the Commission, offences 

made under this Act, or who violates any provision of this Act for 
which no penalty is provided is liable to a penalty of not less than $5 
nor more than $500, which may be imposed by the Commission, and 

No free or lesser 
rates than in 
schedule 

Removal of 
meters & 
disconnect pipes 

Detrimental 
equipment to 
service of public 
utility 
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21. Whtn in the opinion of the Commission any ground exists for a hvclsi,"rio! or
complaint against aDy public urility, the comnission may, on its own p:r*-?
motion, invctigate such ground in the same manner and with th" '*oo
same powers as are set forth in secdon 19. R.S.P.E.L ln4, Cap. W_
2,s.20.

?. For the purpose of carrying out irs dutics 
'ndcr 

this Ac! the
9ommissiou by if engineers, ascorrntants, valuators and othss shall
have access, at all reasonable hours, to inspcct all books, records,
equipment aod narcrial of any public utitity. R.S.P.E.I. lnl, e-ap.
W-2,s.21.

23. Subject 1e this Agt no person shafl knowingly solicit, acccpt or
reccive any-r-cbatc, conccssion or discrinination witn rapect d *y
service or affectiag or rclaring ro any pubtic ufiity whcre6y anf sucn
services are, by any device wharsoev.cr, rendcrcd ftce or at a tesir rate
than named in &e'schedule in forcb, as provided hrein, or whereby
any service or advantage is received othcr than as is hqcin specilied.
R.S.P.E.I. ITI 4, C-ap. W-2,s.22.

U.-.(1, If-any p.rson serviced with water and scwcrage by any pubtic
utilityneglects or refrrses to paythe amount of the rar* or'ch"ig.saue
f9r the same, rhe public uritity iuay discontinue the scrrrice aia stop
the water supply.

(2) Whcre the public uriliry discontinuc tbe service and stops the
water supply the officcrs or agents of the public utility maf after
forty-eight hours notice, enrer the premiss bf such pcrioo bhween
the hours of nine o'dock in the forooon and four o'clock in the afts-
pqpn,.and s€parate and take asay any mcter or other equipmeut
be.longing to thc public urilib[, and disconnccr ary pipc oifritings,
$:tg its p_ropcrty or not, from &e systsm of !uth- pubtic uritity.
R.S.P.E.I. 1974, e-ap. W-2,s.23.

25. If a custoiner of any public utility installs or connecrs or is
desirors-of insdli4 or conncctiag any siwie or equipment which, in
the opinion of the public utility, is or may be detdnlilar to the ser'ice
being readered, the matta may bc refcrred to the comrnissioa and the
commissioa may make such order thereon as appars reasonable andjnst. R.S.P.E.I. ln4, Cap. W-2,s.24.

26. Ef"ry person or public utility negtecting or rcfusing to obey,
comply with o: carry into cffccr any rule or ordcr of the Commission,
made undcr rhis [gi, or who violates any provision of this Act for
which no penalty is provided is liable to apcnaty of not less than $5
Dor Eore than $500, which Eay be imposed by rhe Comrnission, and

Ili:rdarbuocc of
tttriaa

lopcaio of
rccor& crc. by
Cooirdoa

Itlo ftcc or lcsrcr
srr.r tbra h
''hca"h

Rcoorel of
ucrctt &
dircolacct pipcg

Darlncad
cqoipucot ro
$raics of pob[c
dlity

Pallt fot
oflacrs

j ,-,
i'i



6 

Penalties to go to 
consolidated 
revenue 

Judicial review 

Cap. W-2 	 Water and Sewerage Act 

if the same is not paid within fifteen days after the imposition thereof, 
the Commission may proceed to collect the same in the same manner 
as is prescribed for the recovery of assessment under the Public Utili-
ties Commission Act. R.S.P.E.I. 1974, Cap. W-2,s.25. 

27. Every penalty or fine imposed or collected under this Act goes to 
and forms part of the Consolidated Fund of the province. R.S.P.E.I. 
1974, Cap. W-2,s.26. 

28. Notwithstanding section 26, proceedings in the Supreme Court by 
way of application for judicial review lie against any person or public 
utility which fails to carry out any order of the Commission made 
under this Act or which performs or commences to perform any act in 
contravention of any order of the Commission made under this Act. 
R.S.P.E.I. 1974, Cap. W-2,s.27. 

QUEEN'S PRINTER FOR PRINCE EDWARD ISLAND 
CHARLOTTETOWN. 1988 
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if the sane is not paid within frfteen days after the impositioo thereof,
the Commission may proceed to collect the sane in the sa.me m:rnner
as is prescribed for the recovery of assessment under the htblic Utili-
ties Commision z4cr. R.S.P.EJ.ln4, Cap. W-2,s.25.

tl. Every penalty or fine imposed or collected uader this Act goes to
and forms part of the Consolidated Fund of the provincc, R.S.P.E.I.
1974, C.ap. W-2,s.26.

2t. Notwithstanding section 26, proceedings in the Supreme Court by
way of application for judicial review lie against any frsorr or public
utility which fails to carry out any order of the Commission made
uudct thi" Act or wbich pcrforms or co[lncnces to pcrform asy act in
contravcntion of any order of the Commission made under this Act.
R.S.P.E.I. ln4, C:rp.'W-2,s.Tl .

t-\v
QUEENS PRINTEI FOR PRINGE EDSAT^D ISLAND

CHABLOTTETOWN. 1938
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CHAPTER 66 

An Act to Amend the Water and Sewerage Act 

(Assented to May 19, 1994) • 

BE IT ENACTED by the Lieutenant Governor and the Legislative 
Assembly of the Province of Prince Edward Island as follows: 

1. Section 2 of the Water and Sewerage Act R.S.P.E.I. 1988, Cap. W-2 
is amended 

(a) by designating the exiting section as subsection (1); 

(b) by the addition of the following: 

(2) Notwithstanding subsection (1), the Commission does not 
have general supervision and control over sewerage and water 
public utilities owned, operated, managed or controlled by the City 
of Charlottetown, City of Summerside or the Towns of Charlotte-
town South or Charlottetown West and in relation to those utilities 
this Act shall apply as if for references to the Commission there 
were substituted references.  to the relevant municipal council. 

2. This Act comes into force on such date as may be fixed by proclama-
tion of the Lieutenant Governor in Council. 

Application to 
certain eater and 
sewerage utilities 

1994 ll/ater and Sewemge Act

CHAPTER 66

cap.6

-tl

An Act to Amend the \{hter and Sewerage Act
' 

(Assented ro May 19, 1994).

PE lr- ENACTED by rhe Lieutenant Governor and the Legislarive
Assembly of rhe Province of Prince Edward Island as followsi 

- --

l. Sesion 2 of the Water and &werage Act R.S.p.E.l. l9gg, Cap. W-2
is amended

(a) by designating the ex\ting secrion as subsection (l);
(b) by the addition of the following:

- (2') Notwithstanding subsertion (l), the commission does [o[ Aeericarion ro
have general supervision and contiol over sewerace and *"t[i lliiCii "iiii-""c
Flb]ic utilities owned, op€Tatd, managed or controllfo by the City tcs'c'asc utilittca

of charlonetown, city of Summerside or the Towns or cnartoire-
town South or charlottetown wesr and in reladon to those utilities
this Act shall apply as if for references to rhe commission there
were substituted references. to the relevant municipal council.

2.. Thi! {,ct_cgmes into force on such date as may be fixed by proclama-
tion of rhe Lieutenant Governor in Council.
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