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ABSTRACT

This guideline application document is intended for those involved in the analysis, design, specification and
operation of water reuse systems; to those who wish to become familiar with current developments in innovative
water treatment systems and broaden their knowledge of water reuse problems and their solution. The contents
will be of particular interest to engineers, managers, technical personnel and regulatory authorities. Information
presented in this guide will be useful as a design and approval submission checklist. A how to get started and
information required reference if you wish.

This water reuse application document is not intended to deal with issues associated with treated wastewater
disposal to the environment and/or associated water quality discharge objectives.

References to specifications, studies and other publications are provided which can be consulted for further
information on design practices and requirements for water reuse systems. A sample application form with
instructions is also included which may be helpful to both applicants and review agencies. It is hoped the
information provided in this document will assist in the development of approval submission procedures, guidelines
and standards for water reuse applications.

This document and accompanying water reuse application is intended to assist proponents to understand good
planning and design practices. The guideline does not delineate or interpret the legal framework and regulations
associated with water reuse in Canada and does not constitute an approved process. As such, following the
recommended planning steps can not guarantee that appropriate authorities and agencies will grant approval for
a water reuse undertaking.

The information presented in this document should not be used without first securing competent advice with
respect to its suitability for any general or specific application. Canada Mortgage and Housing Corporation
makes no representation or warranty of any kind, whether express or implied, concerning the accuracy,
completeness, suitability or utility of any information, product or process discussed in this publication, and
assume no liability therefor.
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1.1

1.2

INTRODUCTION
Purpose of the Guide

Currently there are no regulatory requirements, standards or guidelines directly associated with
applications for water reuse technology in Canada. Some efforts have been made to address water reuse
issues in existing regulations, two notable examples are a proposed draft amendment to the British
Columbia Plumbing Code dealing with recycled water (see Appendix B) and a Policy paper with respect
to Innovative Designs and Technologies New to British Columbia. These documents serves as reference
sources and impetus for this application guide. This guide presents an examination of water reuse issues
in detail incorporating a number of sources to provide a more comprehensive review of concerns.

A recent report on “Regulatory Barriers To On-Site Water Reuse”, prepared by Canada Mortgage and
Housing Corporation, examines some of the regulatory issues in Canada associated with on-site water
reuse. Potential or perceived regulatory barriers in Federal, Provincial and Territorial jurisdictions are
identified and discussed in this report (please see reference documents, Appendix A).

In the absence of approved guidelines for water reuse and to promote good planning and design practices,
this application guide has been prepared. The intent of the document is to assist persons seeking approval
for a water reuse system and regulatory agencies approving water reuse systems. The focus of the report
is primarily aimed at residential reuse applications. It is hoped the information in this report will facilitate
a better understanding and acceptance of water reuse concepts.

Guide Contents

This guide introduces the relationship between water reuse applications, treated water quality and
complexity of the system design and operation. It provides an overview and reviewer’s checklist of some
of the issues associated with water reuse touching on key planning, analysis and design requirements. An
example application form with instructions on how to complete the form has been prepared (see Appendix
C). In the absence of formal submission requirements, this form may be considered as a basis to outline
supporting information requirements regarding approvals.

The guide examines issues germane to the development and operation of a water reuse system. This
report addresses:

. Technical Issue in the Design and Planning of Water Reuse: Identifies a number of prominent
issues which should be addressed as part of a good system design and management;

. Operation and Monitoring Programs: Provides an outline of operating procedures,
documentation, water quality parameters and considerations needed to establish a facility
monitoring program,;

. Feasibility Reports, Engineering Studies and Design Plans: Reviews pertinent information
which should be addressed in technical water reuse studies and design briefs including plan
preparation requirements;
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. Application Submissions: Provides an example application format with instructions summarizing
common elements which form part of a water reuse system application. Typical statements which

may form part of terms and conditions of any permit and authorization agreement are considered;
and

. Reference Documents: References are provided for readers who wish to broaden their knowledge
of water reuse systems and applications.

It is hoped the information provided in this document will assist in the development of approval submission
procedures, guidelines and standards for water reuse applications.

Background

Water management programs to encourage and improve water use efficiency are being incorporated into
policies by federal, provincial and municipal agencies. The concept of performing the same activities with
less water is being undertaken by many of these agencies and is supported by changes in toilet, faucet and
showerhead designs in recent years. Using water more efficiently through the reduction of water use by
demand management, repair of leaking distribution systems and the incorporation of innovative methods
and systems into the design of residential and commercial buildings, helps to reduce water consumption,
preserve the natural environment and reduce the stress on our freshwater resource.

Although Canada has no regulations regarding the reuse of water an increasing number of applications
are being proposed to regulatory and health agencies. In 1997, the Canada Mortgage and Housing
Corporation (CMHC) commissioned a study entitled “Regulatory Barriers to On-Site Water Reuse”
conducted by the Canadian Water and Wastewater Association. The study explored the potential or
perceived barriers in health and environmental regulations, as well as in plumbing/building codes and
municipal By-laws. Several other research reports are available through CMHC dealing with water reuse
trends and case studies.

Guidelines for Canadian Drinking Water Quality and the Guidelines for Canadian Recreational Water
Quality and the National Plumbing Code represent important references for water quality and distribution
system guidelines. Other manuals and technical papers are available which deal specifically with water
reuse practices through organizations such as the American Water Works Association, NSF International
and Water Environment Federation.

Water Reuse System Requirements

Process and treatment requirements for any water reuse system will depend primarily on the intended
water application and source / treated water product. Although there is no explicit Canadian standard
for water reuse other than current drinking water standards, there is a need to establish water reuse
guidelines and standards. For direct potable water reuse a standard different than the current drinking
water standard is required.

Drinking water standards have developed on the presumption that water supplies are derived from
relatively unpolluted freshwater sources. This is not the case with reuse systems. There are unknowns
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with respect to health and exposure issues associated with reused water considering that only a small
fraction of chemical and pathological contaminants in water can be identified. Developing a National
water reuse standard may establish distinctions between reuse classifications (i.e. potable and non potable
uses) and within the broader non potable categories ( i.e. toilet flushing and washing).

Figure 1 illustrates a hierarchy of different types of reuse and requirements for water quality, system
complexity and level of design expertise. System complexity reflects both process design expertise,
treatment requirements and operational intricacies. It is expected that submission requirements associated
with reuse approval applications will reflect similar system complexity issues.

Figure 1
Water Reuse System Expertise and Complexity

TREATMENT OPERATION DESIGN
REQUIRED COMPLEXITY EXPERTISE

POTABLE GREATER SYSTEM HIGH DESIGN
e VERY HIGH CONTROL & o
SAFEGUARDS

NON POTABLE REUSE MODERATE SIMPLE SYSTEM MODERATE DESIGN
(NO BODY CONTACT) CONTROL EXPERTISE

-
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Approval Procedures

District or regional authorities and/or municipalities in each jurisdiction will likely have specific
procedural concerns as mandated through respective policies, regulations and by-laws as they relate to the
approval of a water reuse project. In some cases existing policies dealing with the approval of water
treatment systems will contain provisions involving the consideration of experimental or research projects
which may be helpful. To determine specific requirements in your area, local authorities/municipalities
should be consulted to confirm the participants in the process and approval procedures to be followed.

Projects involving small housing communities or a segment of a community which may have adverse
effects on one or more components of the environmental will likely require an environmental study to be
conducted. In such cases, procedural aspects contained in environmental assessment legislation will likely
dictate the steps to be followed. :

For small residential reuse projects an enclosed sample application form may be considered. This form

is presented in Appendix D. All applications should be accompanied by a study and supporting
documentation along with applicable plans and specifications.

Definitions

For the purpose of this document, the following definitions of grey water and potable / non potable water
are considered.

Light Grey Water: Used household water from tubs and showers excluding sinks, washing and
toilet water.

Grey Water: Used household water from sinks, tubs, showers and washing, excluding toilet
water.

Non potable water: Water intended for use other than potable purposes.

Potable water: Water intended for drinking, cooking and cleaning. The quality of water
conforms to regulatory authority drinking water quality requirement.
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PLANNING AND DESIGN ISSUES

This section provides a review of some of the planning and design issues and concerns relating to water

reuse systems.

Water Reuse System Classifications

One of the early planning aspects for water reuse systems is to define the purpose of the project; whether
it is intended to serve primarily as a single or multi purpose function. There are several general
classifications which can be used to describe water reuse systems; classifications characterized in terms
of the user, water product purpose and / or quality standards. Some common water reuse categories

currently used are identified in Table 2.1.

Table 2.1
Water Reuse System Categories

- Potable Uses

- Human Contact (bathing, washing)

- Indirect Use (e.g. toilet use, clothes
washing)

- Irrigation of private food crops

- Lawn Irrigation

- Unrestricted Urban - irrigation of public areas, toilet
flushing, etc.

- Restricted Urban - irrigation of controlled public access
areas such as golf courses.

- Agricultural (Food crops) subsequent classifications can
apply as to whether the food crop is consumed raw or
processed.

- Agricultural (Non food crops - fodder, pasture lands, etc.)
Unrestricted Recreational (water recreational impoundments
with activities involving body contact)

- Restricted Recreational - impoundments limited to non body
contact activities such as boating.

- Environmental (Wetlands)

- Industrial (primarily cooling system makeup, process water
etc.)

Other terms and definitions which are commonly used to categorize reuse applications include:
. Direct and indirect reuse systems (indirect reuse generally refers to groundwater reclamation from
water applied to land based irrigation / percolation systems);

. Public and private reuse systems;

. Potable and nonpotable (refers to drinking or non-drinking water);

. Restricted and Unrestricted (refers to water contact access controls or restrictions); and

. Light grey (shower water), grey water (wash water) and black water (residential wastewater).

Examples of water reuse in residential buildings and communities include the following:

. Potable water
. Toilet and urinal flushing;
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. Lawn watering / irrigation;
. Fire Protection;

. Showering and bathing;

. Prime water traps; and

. Surface cleaning/flushing.

A range of other reuse activities exist in conjunction with industrial, agricultural and commercial
applications.

Source Water Quality

The establishment of water reuse treatment requirements for a project should reflect an understanding of
health hazards and associated risks as well as the need to meet minimum aesthetic and nuisance standards.
Health hazard and risk evaluations involve an assessment of problems derived from direct water contact
or ingestion. Evaluations can be related to pathogenic microorganisms and toxicological issues (effects
associated with physical or chemical constituents in the water). Aesthetic and nuisance parameters are
concerned with the appearance and palatability of the water.

A range of constituent concentrations typically found in raw untreated water sources such as light grey
water and raw domestic wastewater are outlined in Table 2.2.

Table 2.2

Raw Water Quality
Total Solids 350-1200
TDS 250-850
TSS 33-160 105-325
BODS5 220-328 110-400
COD 80-290
Total Nitrogen 12-17 250-1000
Organic Nitrogen 20-85
Total Phosphorus 26-59 4-15
Chliorides 30-100
Sulfate 20-50
Alkalinity (as CaCO3) 50-200
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Total coliform (counts/100mL) 10'-10* 10°-108

In general all constituents in the source water for reuse systems should be fully investigated. A complete
and comprehensive water analysis to determine a full spectrum of parameters is advisable.

Water Chemistry Issues

A brief review of some of important terms and key parameter relating to the chemistry of water is
presented. The description of various parameters includes identification of unit measurements, treatment
problems and unit treatment processes.

Dissolved Minerals

Measurement of dissolved minerals electronically can be expressed as specific conductance or resistance.
These parameters are usually measured as ohms per centimetre (resistance) or micromhos per centimetre
(conductance). As the resistance increases, the conductivity and dissolved mineral level decreases.

pH (acidic or basic)

The term pH represents the reciprocal of the hydrogen ion concentration measured on a log scale. The
measurement is expressed between 14.0 (basic) and 0.0 (acidic) with 7.0 representing a neutral or mid
point. The acidity of a solution increased by a factor of 10 between log scale units (i.e. 6 to 7).

Turbidity
Turbidity represents a measure of the transmission of light through a volume of water. The higher the
turbidity value the more particles there are in the water. Particles can include fine sand, silt or clay.

Bacteria

Bacteria counts are often expressed in plate counts where bacterial colonies are incubated in a volume of
the sample and the colonies are counted. The count is usually reported as most probable number of
(MPN) colonies per 100 mL of sample volume.

Dissolved Solids

Total dissolved solids represents the total minerals dissolved in the water sample. The majority of
dissolved solids comprise cations: Calcium, Magnesium and Sodium, and Anions: Chlorides, Sulfates and
Carbonate.

Alkalinity
Alkalinity is a measure of the presence of anions (negatively charged ions) in the water. The term is often
used in conjunction with pH. The predominate anions are carbonates, bicarbonates and hydroxide.

Water Hardness
Water hardness is a measure of the presence of calcium, magnesium, related chlorides and sulfates in the
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water, often expressed as equivalent calcium carbonate levels. One indication of water hardness is the
amount of soap added to water required to precipitate hardness, indicated when soap foam suds form.
Water hardness combined with alkalinity represents a primary source of scale formation. Water hardness
compounds can form a hardness scale or when combined with detergents an insoluble soap compound.

Iron

Iron in water can cause rust staining and an iron sludge which can clog pipes and valves. The sludge is
the end product of bacteria which consume iron. Iron in the water can result in staining at levels greater
than 0.2 mg/L (parts per million) and can impart a metallic taste to the water.

Manganese
Manganese in the water when oxidized can result in a black stain in levels as low as 0.05 PPM.

Sulfates
Sulfate compounds can have a laxative effect, form a scale at high concentrations and cause a “totten egg”
odour (hydrogen sulfide).

A chemical analysis of the water supply will indicate the need for water treatment corrective measures.
A variety of chemical, filtration and disinfection treatment processes can be considered to solve specific
problems. Unit processes and operations used and their potential for contaminant removal are presented
in Table 2.3 (adapted from Metcalfe & Eddy - Wastewater Engineering Treatment, Disposal, Reuse)

Table 2.3
Water Treatment Unit Processes

‘:C&')‘_nstituent.fi _

Treatment | Floc.- 1| ] ~ [Osmosis. | oo

i G ::‘S'ed__ Exchange :.::-_‘_. i s e . : 1
BOD ) ® @ @ ®
TSS @ @ @ @ @
oil & ©) @
Grease
Total @ @ @
Coliform
TDS @
Iron ® @ ) €y
Manganese ® @ €)) @
Colour ® @ ® @ 6)) ©)
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Foaming ® ®
Agents
Turbidity ® ) @ @ @
TOC ) ® ® ® ® ® ®
Symbols:
(€)) > 50% removal of influent concentration
@ = 25 - 50 % removal of influent concentration
@ = 25 % removal of influent concentration

Blank denotes no data or inconclusive results.

2.4  Treated Water Quality

A selection of water quality guidelines considered by various agencies in regulating water quality are
presented in Table 2.4. Copies of select guidelines for water reuse from various sources including the
Guidelines for Canadian Drinking Water Quality are included in Appendix C.

Table 2.4
Water Reuse Treatment Guidelines

BOD5 <10

Turbidity <2 ntu (average 24 <20 NTU <1 NTU <50 NTU
hour) not to exceed 5
ntu any time

Coliform No detectable fecal Conform to Drinking No 200 E.Coli /
coli/100 mL, not to Water Standards detectable 100 mL

exceed 14/100 mL in
any one sample

Disinfection 1 mg/L Cl, residual

Colour <30 TCU <15 TCU
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Suspended Solids 5 to 30 various States <10 mg/L

(Unrestricted Urban

Reuse)
Iron <1.0 mg/L <0.3 AO
Manganese <0.5 mg/L <0.05 AO

NTU = nephelometric turbidity unit
TCU = true colour unit
AQO = aesthetic objective.

Design Flow

Designing the water reuse system requires an analysis and understanding of the system flow requirements.
This requires balancing the untreated water supply with the reuse water demand and process water
requirements; a water budget analysis. Variations and fluctuations in both supply and demand must be
understood. Difference in hourly, daily and seasonal demand and availability can be attenuated through
the use of flow equalization tanks or the use of alternative or back-up water sources.

Water budget analysis programs are available to assist in system design. One such program,
WATERSAVE, has been developed for CMHC by the Centre for Water Resource Studies of the Technical
University of Nova Scotia. WATERSAVE is an interactive, MS Windows-based program. The program
analyses water and wastewater flows in a residential system, calculates concentrations of a given parameter
throughout the system and determines the distribution of heat and water temperature in the system. It is
a tool for designers with functions to facilitate the design of water reuse systems, examine water
conservation measures, determine the capacity of rain cistern systems and analyse heat energy.

Treatment Process Reliability

In general terms treatment process reliability is a measure of the system process to consistently meet
performance objectives. One of the key performance objectives is to protect public health through
maintaining adequate treatment levels and providing safe secure water. Reliability can be expressed as
the percentage of time or probability that the treatment level objective can be met.

Each process unit component can provide a barrier preventing the passage of untreated water or
contaminants into the distribution system. The more barriers and redundancies incorporated into the
overall system design, particularly unit process treatment efficiencies, the better the overall treatment
removal performance and reliability. Of particular interest in multiple barrier designs is the removal of
pathogens.
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Measurements of overall reliability of a water reuse system should take into consideration the various
factors which affect treatment performance. Factors which influence the outcome include the size and

capacity of equipment components, equipment efficacy, operating conditions, and system service
maintenance.

One approach in establishing a reliable process train is to utilize multiple units, each individually capable
of meeting a high level of removal performance. Redundancy in the treatment system allow the process
to readily meet targeted removal rates even if one of the system units should fail. Of course adding
redundancy into the system can be costly therefore the need for multiple barriers should reflect the
consequential risks of a failure. For pathogens, health risks may be high while for other parameters, the
consequences of failure may not so immediate or obvious.

One method which can be used to evaluate reliability is a Monte Carlo based analysis. A Monte Carlo
analysis can be used to appraise the probability of process failure as a function of the probability of failure
and success of individual units. Backup or duplicate processes can serve to dramatically reduce the
probability of failure. An example to illustrate this outcome follows:

Example:

Assuming the performance of a unit treatment process relies on two independent and identical
components each with a low failure probability (p=0.01), then the probability of a system
process failure incorporating the two units in series can be calculated as follows:

P =pp, +p4q,+ qp; where: P = probability of treatment process failure
p; = probability of failure of the individual unit
q, = probability of success of the individual unit

In this case the probability of a system treatment failure is 0.0199 calculated below:

P=.01x.0] +.01x.99 + .99x .01
= 0.0199

The effect of adding a backup system with similar probabilities changes the failure outcome of this
example by two orders of magnitude to a failure probability of 0.000199, shown as follows:

P

p? (2 - p*) (simplified probability equation)
0.000199

By increasing the unit processes in series the uncertainty associated with the overall process decreases.
The above example illustrates that system process reliability can not be evaluated solely by considering
components in isolation but rather is the product of cumulative probabilities.

To appraise concerns which address the overall process reliability, research performance test results for
individual units and water quality parameters can be considered. Alternatively if suitable data exists,
performance results from an identical or similar process can be used to substantiate the process reliability .

Other factors which improve process reliability include operational safeguards such as warning alarms,
process controllers and monitoring instruments.  The inclusion of the means to regulate and control the
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process further helps to improve the overall treatment process reliability.

Multiple Barriers

The concept of multiple barrier is the use of several different processes each of which may be effective
in removing target contaminants. As previously mentioned, pathogen removal represents a key health
related concern with treating contaminated water. Some examples of treatment process barriers are
provided in Table 2.5.

Table 2.5
Multiple Barrier Processes and Selective Contaminates

Contaminants

Viruses, bacteria and protozoa High-pH lime clarification
Ultraviolet irradiation
Reverse osmosis

Filtration (Micro/Ultra/Nano)
Ozonation

Chloramination

Metals and Inorganic Clarification
Activated Carbon adsorption
Reverse osmosis

Organics Clarification

Activated carbon adsorption
reverse 0smosis

air stripping

Health and Safety Issues - Distribution System

The distribution system should be designed to conform to all applicable plumbing code requirements. In
the absence of such requirements a list of general guidelines and safety precautions has been compiled for
consideration:

. Piping. Water reuse piping should be well separated from domestic water pipes. A proposed
amendment prepared for the British Columbia Plumbing Code provides a review of plumbing
practices (see Appendix A);

. Colour coding. Reuse water valves and outlets should be appropriately marked and signed to
warn the public that the water is not safe for drinking or direct contact. Colour coding pipes and
appurtenances to differentiate the reuse distribution system should be practised. The use of
different discharge fitting sizes and types (hose bibs, faucets, etc.) will help to preclude hose
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interchanges;

. Pressure limitation. Limit water pressure on the reuse system to a level lower than the potable
system to reduce the likelihood of an unwanted flow reversal into any potable water supply line.
Reduced pressure zone devices and backflow preventers should be used at all potable

connections;

. Education. An education program can be helpful to inform users of such a system, its merits and
potential negatives if the wastewater is used for purposes other than as intended;

. System Design. A new water reuse system or retrofitting an existing water system to collect

wastewater must be designed by competent individuals who are familiar with associated health and
safety issues. System piping and components, including treatment and control equipment must
be secure from the building occupants;

. Fire stop seals. Fire stopping must be maintained at all piping wall penetrations;

. Connections. Where a connection to the potable water system is required for backup purposes,
fail safe pressure regulating and backflow devices will be required. Direct connections to a
potable system shall not be made without installing proper backflow protection device(s);

. Location. Non potable water should not be installed in close proximity to food preparation areas
or where there is a risk of human ingestion;

. Testing. After installation and before system operation, enclosed portions of the system should
be tested for conformance with pressure requirements and leaks;

. Other precautions. Considerations may be required to prevent pets, etc. from drinking from the
water closet bowl; and

. Facility safety. Treatment facility locations shall conform to all safety regulations with respect

to heating, lighting, ventilation, electrical components, access to work area, storage and handling
of chemical, etc. The site shall confirm to all local codes, regulations and/or municipal by-law
requirements.

System Expandability

The capability and limitations of the water reuse system should be clearly defined. Limiting factors or
technical issues which should be examined can include:

. supply source;

. disposal requirements;

. storage;

. process equipment components;
. distribution system;

. water demand;

. economic feasibility;

. life cycle issues;

. environmental impacts; and

. regulatory requirements.

Based on a recognition of system constraints, the potential for system expansion from supply and potential
demand perspectives should be considered and identified. The system should be designed with sufficient
flexibility to accommodate any future growth or expansion. This flexibility should also take into account
life cycle issues and the need to be able to perform service maintenance or replace system components as
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they age or emerging technologies become available.

System Testing

Following installation of the water reuse system, all components in the system should be inspected and
tested in accordance with manufactures instructions. All system connections particularly non potable /
potable interface devices should be thoroughly inspected and tested.

Backflow preventers should be tested and certified by the Canadian Standards Association (CSA). Regular
follow-up inspections and testing of backflow preventers should be performed by qualified persons to
ensure such devices are working properly to CSA standards.

Initial system testing and commissioning, before connection to any untreated water source, can be
performed using potable water. The reuse treatment facility and distribution system should be charged,
pressurized and leak tested. All system components and pipes should be checked. Dye tests can be used
to confirm that backflow prevention devices are working adequately by depressurizing the potable water
system and activating the non-operating reuse system. Opening fixtures on the potable system when
depressurized can confirm that safeguards are working properly.

Subsequent to pressure and leak testing of the system, commissioning the treatment system is required.
All process components should be checked to ensure they are operating properly. Sampling taps in the
process can allow individual component performances to be checked and monitored. Sufficient
commissioning time should be allocated to work out any problems encountered and become familiar with
the operation.

System Management

Proper maintenance and operation of the system is necessary and may require some effort to ensure the
treatment performance objective is realised. Maintenance and repair procedures should be established
and documented. Records should be kept of system operating conditions, problems, routine maintenance
activities, changes and additions to the system based on the system operations experience.

A system operation and maintenance manual should be prepared. In preparing the manual the following
information should be considered:

. facility design plans, layout, construction and commissioning date;

. names of all system components, manufacture specifications and parts list;

. description of the system including the name of the designer;

. description of the distribution system including layout plan;

. summary of system design and operating parameters;

. copies of all system permits and associated terms and conditions;

. copies of all performance monitoring test results;

. summary of water quality (raw and treated) parameters;

. description of all unit operation components (function, safety procedures, normal operations,

emergency provision, and maintenance requirements);
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. description of all monitoring and reporting requirements;

. description of contingency plans to deal with emergency/treatment problems, etc.;

. explain any instrumentation available to measure or control the process;

. describe any associated equipment (pressure reducing valves, regulators, flow meters, monitoring
equipment, etc.);

. outline power supply and electrical panel,

. outline any test procedures requirements ( inspections, testing frequency, duration, etc.);

. outline any routine maintenance or preventative maintenance tasks and schedules (a maintenance
log book should be kept);

. describe any system upsets, repairs or problems encountered;

. describe alarm functions;

. describe supervisory control and data acquisition systems and control functions, etc. is available;

. provide a diagram of sampling points, tests, and testing instruments;

. list any safety equipment;

. describe by-pass operations, functions and steps required to by-pass equipment; and

. provide any additional references such as guidelines, design manuals, standard methods for

examination and testing of water, preventive maintenance documents, and other operation and
maintenance references.

A sound operation and maintenance program which provides for regular water quality testing and process
performance monitoring is essential to ensure the proper functioning of a water reuse treatment facility.

A typical unit operation descriptor outline which may be considered in an operations manual is explained
in Table 2.6. This example is adapted from the Ontario Ministry of Environment, Master Model
Operations Manual for Water Supply Systems.

Table 2.6
Equipment Component Unit Operation Descriptor

Functional Overview State the Unit Operator purpose

Unit Operation Description Describe equipment and spare parts in detail

Safety Procedures List all safety-related concerns

Normal Operations Provide information on starting, operating and stopping equipment.

Bypass Operations Explain how to redirect the water reuse system treatment process around a
particular equipment component if possible and potential consequences of a
bypass.

Emergency Provisions State procedures for personnel, equipment, etc. in case of equipment failure.
Outline contingency plan in the event of an emergency or failure of the
equipment to meet performance requirements. Outline triggering
mechanisms. One contingency plan action may be to shut down the
operation or revert to an emergency back-up system.
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Descriptor

Flow Control Describe the instrumentation or procedures used to control the rate at which
the process or equipment produces or operates including backwash operations
and controls, if applicable.

Handling and Storage Use of chemicals, or any material or equipment handling precautions.
Monitoring and Reporting List all reporting procedures and documentation as may be necessary..
Additional References List any pertinent materials such as books, reports, manufactures

specifications, etc.

Maintenance List the routine maintenance tasks for the equipment and trouble shooting
reference where required.

Monitoring, Testing and Reporting

Monitoring of the water reuse system is an integral part of system operation and maintenance.
Requirements for monitoring and reporting should depend on the purpose of the water reuse and be in
proportion to the potential for risk to public safety and health. Monitoring requirements and reporting
for a small communal reuse system may be similar to efforts associated with a small water treatment plant.
The monitoring, testing and reporting requirements for small systems sized for a single residential
dwelling may have to be established on a case-by-case basis.

In unorganized territories and areas where there are no structured municipalities, it is recognized there
may be some difficulty to ensure compliance and adherence with regulatory requirements. To ensure a
degree of success in such localities, the following guidance is provided for the system proponent.

1. Retain a competent and experienced professional to design the facility.
2. Procure reliable equipment from reputable manufacturers.
3. Provide a higher degree of process treatment reliability in the design including system automation

and controls.
Commission an extensive operation and maintenance manual.
5. Ensure professional organization and manufacturers can and will provide support and training.

>

Monitoring and reporting requirements should be concerned with:

. specifying the type of monitoring to be perform and equipment to be used including calibration
requirements;

. identify the frequency of testing;

. outline observation reporting requirement (equipment readings, general system status, upsets,
etc.);

. identify the party responsible for gathering and analysis of the samples;

. indicate sample handling and storage requirements; and

. describe any compliance reporting and/or record keeping functions.

An example of water quality testing requirements in association with the Toronto Healthy Homes system
is outlined in Table 2.7.
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Table 2.7
Toronto Healthy Homes Monitoring Requirements

On-site water reuse system: Residential wastewater reuse/recycling for non-potable uses.

Monitoring Requirements (Equipment):
Flow measuring devices. Equipment to be calibrated at regular intervals not exceeding one year. Equipment
accuracy to be within +/- 5%.

Raw and Treated Water Tests (Parameters and Frequency):
Quarterly Weekly

Alkalinity Total Coliform
Hardness Fecal Coliform
Calcium Turbidity
Sodium Colour

Iron pH

Copper

Lead

Zinc

Arsenic

Aluminium

Manganese

Conductivity

Chloride

Sulphate

Ammonia + Ammonium (N)

Total Kjeldahl Nitrogen

Reuse or reclaimed water standards in use in Washington State are presented in Table 2.8 together with
monitoring requirements.

Table 2.8
Monitoring Requirements for Reclaimed Water Use - Washington State

Parameter Sample Type & Compliance Requirements
Frequency

BOD 24 hour composite, Shall not exceed 30 mg/L determined monthly, based on
collected at least the arithmetic mean of all samples collected during the
weekly month
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TSS 24 hour composite, Shall not exceed 30 mg/L determined monthly, based on
collected at least the arithmetic mean of all samples collected during the
daily month

Total Coliforms Grab sample Compliance determined daily, based on the median value
collected at least determined from the bacteriological results of the last 7
daily days for which analysis have been completed.

Turbidity Continuous Filtered wastewater shall not exceed an average operating
recording turbidity of 2 NTU, determined monthly and not exceeding
turbidimeter 5 NTU at any time.

A British Columbia Installation Guideline (1995) for recycling treatment systems, prepared by Hill,
Murray & Associates Inc. for the Ministry of Health, recommends a stepped monitoring program. Initial
testing of effluent parameters for: BODs, TSS, Fecal Coliform, Nitrogen, Phosphorous and Toxicity (at
the discretion of the Ministry of Health) are recommended to commence on a daily basis progressing to
a three month testing period once a steady state condition has been reached for domestic wastewater
effluent.

2.13  Process Design Parameters
An outline of design parameters associated with various unit processes is presented in Table 2.9.

Table 2.9
Selected Design Process Parameters

| Parameters

Plant influent Flow Rate
Water Quality

Flocculation - Sedimentation - Coagulation Flow rate

process Detention time

Chemical dosage
Velocity gradients
Overflow rate

Flow rate of waste sludge
pH set point

Filter Flow Rate

Hydraulic loading rate

Length / frequency of filter backwash
Backwash loading rate

Pressure drop
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Reverse osmosis / Micro/Ultra Filtration Unit

Feed flow rate

Number of elements

Membrane type

Feed pressure

Product conductivity

Product water recovery / rejection
Backwash loading rate

Chemical backwash rate

Carbon adsorption

Flow rate

Carbon type

Throughput rate

Hydraulic loading rate
Length of carbon backwash
Backwash flow rate
Backwash loading rate

Disinfection

Flow rate

UV- number of lamps

UV-Intensity of lamps

Ozone - Ozone residual

Ozone - Concentration / dosage

Ozone - Ozone produced

Ozone - Generator air flow

Ozone - Generator power consumption
Chlorine - dosage / residual
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3.0

3.1

PLANS AND STUDIES

Studies and plans should accompany all applications for approval of a water reuse system. Requirements
for study reporting and plan preparation will depending on the complexity of the system and treatment
requirements. This section provides a checklist of various issues to be addressed in engineering studies,
plans and specifications.

Engineering Study

The engineering study should account for all considerations requested by the approving authorities.
Section 2.0 reviews some of the issues and concerns which may be considered . The report should clearly
establish the need for the project and be able to demonstrate the project viability. Supporting
documentation from epidemiology studies, comprehensive health and toxicology studies and treatment
performance research findings may be required in conjunction with the approval of systems where risk
exposures are perceived to be high or in conjunction with approval of experimental systems.

Study contents may include, but not necessarily be limited to, the following information:

1. Introduction
- purpose of the study;
- type of approval being requested;
- project / community description;
- location of the work;
- public consultation programs;
- background information;
- current problems;
- summary of background or supporting information;

2. Project Description

- design criteria and requirements;

- health and safety concerns;

- project intended use;

- project costs;

- water supply and demand requirements;

- waste handling and disposal;

- untreated water quality;

- water treatment requirements;

- design flows;

- treatment process train;

- system capacity;

- system expansion requirements;

- environmental impacts;

- special requirements / considerations or adverse conditions;
3. System Description

- equipment description, selection and component design;
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3.2

- treatment requirements;

- design guidelines;

- process design analysis and assumptions;

- electrical equipment and energy requirements;
- controls, instrumentation and metering;

- distribution system;

- chemical requirements;

- piping and pumping design;

- other utility connections;

- general layout and system location;

4. System Operation and Monitoring
- operation program;
- maintenance program,
- monitoring program and reporting;
- contingency plan;
- health and safety concerns;
- duration of the project.

5. Supporting Information, Documentation and Design Calculations
- design calculations;
- supporting information;
- equipment specifications;

Where the proposed works incorporate processes that are innovative or experimental, include equipment
and materials where reliable data from full scale applications are not available. The following submission
information may be required:

6. Experimental Processes
- existing data on proposed process;
- testing program results;
- list of known applications or pilot plants;
- discussion of the effects of failure of the process and steps to be taken to preclude health
hazards;
- discuss liabilities associated with the proposal;
- supplementary monitoring, testing and reporting required; and
- duration of the experimental process.

Plans

Plans should clearly indicate the location, layout and size of all components in the reuse water system
including wastewater discharge lines, valves, sampling points, potable water lines, piping, meters,
instrumentation, connection details, electrical wiring and appurtenances. A general site plan should
illustrate the location of all warning signs, site access, distribution system, wash basins, etc. Plans should
be available on-site and always kept up to date with all modifications noted.

Detail drawings clearly show the nature of design. The details should show proposed and existing water
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3.3

system, pipe sizes, material, fittings and class of pipes, and details of all associated structures and retrofits
which may be associated with construction of the proposed system. Detail plans of specific components
and pertinent features of the site should also be provided.

A site plan shows the location of major works, the size and topography of the property containing the
reclaimed water system, the location of all potential sources of contamination, and the layout and size of
existing and proposed plant structures on the site. Hydraulic process gradelines within the process should
also be identified.

A schematic flow diagram of the proposed works should be included. A sample process diagram is
illustrated on the next page. This process diagram relates to a sample water reuse treatment process and
is not intended as a wastewater treatment/discharge operation. Items which may be considered for
inclusion in the process diagram include:

. equipment component units;

. direction of flow in all streams;

. reuse process train / waste streams;

. chemical addition points;

. sampling points;

. valves, sensor and other devices;

) instrumentation and reporting functions; and
. pumps.

All drawings should be stamped by a professional engineer.

Specifications

Detailed technical specifications should be provided for all process, instrumentation, and transmission
system equipment components. The specifications should outline the type of equipment, model numbers,
size, type and quality of process materials and chemicals required as well as any additional information
required to undertake a complete review of the water reuse system.

Equipment performance results and supporting research data should also be provided. The manufacture
may be required to supply evidence of the feasibility of the process, component or device for its intended
use.
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BC PLUMBING CODE AMENDMENT

Submitted by
Hill, Murray & Associates, Inc.
#1-1131 Collinson Street
Victoria, BC V8V 3C2

Recycled Waste Water Systems

References: AWWA Manual M24 ou vater syster)
NSF Standard No. 41 (Relating to Ab stewater Recycle/Reuse and Water Conservation Devices)
Definitions

Dual Water Systems - plumbing distribution systems employing both potable
and non-potable water in keeping with the principies of AWWA Manual M24
(Dual Water Systems).

Recycled Waste Water - water recovered from black and grey water sources
that has been treated and disinfected through a process certified under NSF
Standard number 41 (Relating to Wastewater Recycle/Reuse and Water
Conservation Devices) to remove the contaminants to a level acceptable to the
authority having jurisdiction to permit re-use in non-potable applications.

Text
1. Design of Recycled Waste Water Systems:

a. All systems employing the use of recycled waste water shall be
designed and stamped by a member of the Association of
Professional Engineers and Geoscientists of BC or be of a pre-
approved design acceptable to the authority having jurisdiction.

b. Plans and specifications for the installation of dual water or recycled
waste water systems shall be submitted to the authority having
jurisdiction

2. Instaliation of Recycled Waste Water Plumbing Systems:

a. Installation of Recycled Waste Water Systems shall be completed
only by a person holding:

(1) a BC tradesman's qualification certification as a plumber, or

.g;;;gq,} (2) be an indentured apprentice supervised by a journeyman
ROTTN) possessing a BC tradesman's qualification certification as a

plumber.



Testing:

a.

In addition to the requirements of Section 3.7 Testing of Potabie
Water Systems, Recycled Waste Water systems shall also be
subjected to testing to ensure it is free of contaminants as specified
by the authority having jurisdiction.

Recycled Waste Water shall be effluent from a treatment plant
certified under NSF Standard No. 41 and shall meet the discharge
criteria for contaminants as specified by the local, regional and
provincial authorities having jurisdiction.

Connections to Potable Water Systems:

a. Recycled Waste Water systems shall not be connected to a potable
water system

Materials

a. All materials employed in the distribution of recycled water shall

conform to the requirements of Section 2 of the BC Plumbing Code.

Identification:

a.

All piping and fixtures employed in the distribution of recycled water
shall be marked in such a manner as to minimize the risk of
mistakenly taking the water as being potable. Marking shall be
permanent, distinct and easily recognized.

All piping shall be marked "RECYCLED WATER - UNSAFE FOR
DRINKING" at intervals not exceeding 30 cm.

All valves, fixtures and appurtenances shall be colour coded or
otherwise marked to differentiate reclaimed water from potable
water. Valves, fixtures and appurtenances shall be marked with the
following label (or equivalent acceptable to the authority having
jurisdiction):



RECYCLED

TR

WASTE
WATER

UNSAFE
FOR
DRINKING

Where hose bibs are provided on potable and recycled waste water
systems, differential sizes shall be used to preclude the interchange
of hoses. Hoses used in the distribution of recycled waste water
shall be identified as per paragraph 6a through 6c. Once used for
the distribution of recycled waste water, hoses shall not be
subsequently used for the purposes of potable water distribution.

Location:

a.

Recycled Waste Water outlets shall not be located where they may
discharge into fixtures used for a purpose refated to the preparation,
handling or dispensing of food, drink, or products that are intended
for human consumption except as prescribed in Appendix A (A-
7.3.2)

Potable and recycled waste water mains shall be separated as far
apart as conditions permit, both horizontally and vertically. Special
encasement shall be placed around recycled waste water lines at all
points where they cross over, under or closely parallel to potable
water lines.

Special encasement shall be placed around recycled waste water
piping in the vicinity of food handling or preparation areas.

Unencased Recycled Waste Water piping shall not be located:
(1) where food is prepared in a food processing plant,
(2) above food handling equipment,

(3) above a non-pressurized potable water tank, or



(4) above a cover of a pressurized potable water tank.

e. Adequate means of notification shall be provided to inform the public
that reclaimed water is being used. Such notification shall include
the posting of conspicuous warning signs with proper wording of
sufficient size to be clearly read.

8. Contamination Prevention:

a. Every residence or facility served by a recycled waste water system
shall have fitted on the potable water system a backflow prevention
device consisting of a reduced pressure backflow prevention device
or a double check valve assembly, depending on the degree of
potential hazard. The back flow protection device shall conform to
the standards listed in section 2.9.9.(1).

9. Operation of Valves:

a. All recycled waste water valves shall be of the type that can only be
operated by authorized personnel

In addition, Section 7 should be amended to include the following exclusion:

This section does not apply to Recycled Waste Water Systems




APPENDIX C

STANDARDS AND GUIDELINES



ol wnueq

(ALY [Aytaw-soyduize

000 saijoqelau + Juizene

$200 Jluasre

L0000 uuppaIp + uup(e

6000 sajjoqeidul + gqredipfe

(18w) (1/3w) (1/3w) JIjPWRIR]
ov IV IVIN

[SIapwele ] [BIISAYd PUE [BIWIY) J0f SSUIPPIMY JO Alewiung

¢ 9IqEL

-Z 3[QEL Ul PAISI] 3B ‘SOUI[OPING PIULIIFE) PUE PISIAL
‘mau |z Suipnpour ‘s1grewered [eaisAyd pue [ea1WIdYD [[B JOJ SAUIIPIND

saufapIng) jo Axewwing ¢'p

uoN 7000 OV apuofyo [Auia
SE0IVIN 1'0 DVINI ([e101) saueyiawojey
SUON €00 OVIN auafAy12010[YoR N3}
S0'05 OV $0°'05 OV (StH se) apiydjns
€05 oV €05 OV uox
JUON Y100 OV -1°[ ‘ouatky1s0loydIp
COOVIN OOV apiueko
UON 0¢€ OVIN SaUNEIONYD
90'0 OVINI $00°0 DVII sajjoqedw + Juizene
('1/3w) (7/8w) Jaweled
autppmy) auapmnd
snoiAalg

s1ajoweIRg [edIsAyd pue [eaunRy)
J10J S3UJ[IPIN PIULIYJRIY PUB PISIAIY ‘MIN

I 3lqeL

Sl
961 'ON
£1LED
G9s
oy
uompy Yx1s
Aen) Jajepp
gunjuLI(] UBIpBUR)
10J SQUI[IpINL)
4400
T & <SIa
ITLLTZON £IZED G9S uM

Q66T 33 94T :ON
(

93EJOIDAJT UITEAH TEIUBWUOJITAU] *EPEUEN) qHI

JUBWAULGJTAU] EPEUED IUBWUOJTAUJ
epeueg  epeved



1T
100 wnudas
610 wresopdid
2000 aesoyd
9S8-S9 Hd
0£0°0> 900 jouaydoojyoeiuad
S00 uonyered
¢100 (spuojyoip se) 1enbered
JAIsuagjou] mopo
0 (VILN) PIOE J192BLIofLiu
Y Jeniu
£0°0> 800 JuvzZUqOIo[YdoUOUl
80°0 uIzngLRaw
SO0 Jojyor[olaw
60 Jo[yoAxoyow
1000 Kinorow
S0°0> asaueduew
610 uonjiefews
o:.v.o nvmul_
£'0> uol
870 Jesoyd4[3
Sl apuony
¥200°0> auazuaqAo
S0 uonip
L00 1enbip
100 gasoulp
200 JleOyI2WIP
6000 1Ayprows-dojooip
(1/3w) (1/3u) (1/3ur) JajpweIeg
ov IVIAIL IV
(pauod) 7 3jqeL,

0c

1'0 @+ -’z proe

anasedxouaydoioyoip

€000°0> 60 -4z ‘Jouaydosojyorp

S00 aueyIaWOoIoYDIp

v100 -1*1 *oua[A{330I0[OIp

S00°0 -z'1 ‘auRy)30IO[YPIp

100°0> §000 -$'[ ‘auazusqoloyoIp

£00°0> 070 -Z'1 *sudzusqoloyoIp

o BQUIBDIP

00 uouizeip

0 apiuekd

100 aurzeueAd

oI nho&ou

ADLSI> Inojod

S0°0 WNAoIYyd>

600 sojuddiojy>

0S5 apuoyo

ot SIUIWEBIOYD

5000 apuUIo[YIeBNI) UOGIRD

600 ueINJOqIEd

600 jAreqreo

S00°0 wnwped

§00°0 [luxowroiq

S uoloq

10 0000 auaiLdfejozuaq

§00°0 udZUIq

$0°0 qIBo0IpUaq

(1/3w) ('1/3w) (7/3ux) 1ajpweIEg
ov IV IVIN

(Pauod) 7 Aqe],



X4

“¢"G UOIIOIG Ut punoj 3q Kew uoper 1o} ydes3ered Lewuins v °¢
-auasfd{eozuaq ueyl 1Y1Q ‘7
‘g’ UONI3S Ut pUNoy oq AR NSLISISE UE im payrew s1djawered sop syderdered Areunung |

(44

nun Lipiquny swpauro(aydau = NN L
‘sjiun oN ‘9

‘uoi 1enbesed 30) /8w £p0'Q 01 1uajeAInby ¢
‘uaasu-sremu se 3w 1 o1 lwajeanby p

1SAON
(dL-S'v'T)

-¢'p*z ‘proe swordosdAxouaydosojyout xa1u
(L-S'v'7)

-¢'$'z ‘pioe anaseAxouaydolojyoLn

uonyrered-jAylaw

Jreyeul Lunisauew
auaydexol auepui|
uoged swuedio (101 utudy

soydowa apixods sojyoerday + tojyoerday
utuue) B «SS9UpIrey
MEYY T «SIUBMNSU0D J1uedio sit pue sutjosed
SpIoE uisal uupud
guopes Jaa

LHVD suoqIes01pAy snewore d1pkoKjod

(s12wost [e101) dULPIOYD

(3Vd) s1a159 proe oteyiyd Luniges
sjouayd «50152Qse

(12101) saptonsad LLluowue
Japweleg RETETIUATE

{SUIIPIND IMOYNAM S13)awesed
£ 3lqEL

‘([1:101] sapionsad *“8°9) pannbai aq Aews sauifapin3d
[enplAlpul Yoiym 10§ spunodwod [e12A3s Jo pasoduwiod si Jajawesed ay) o
10 ‘(I2A[1S ©°3-9) ysu yigeay e yuasaxd 18yl S[IAI| 1k
Iajem Supjuup ut 1d30 01 K[| 10U st 10 (J 1-§'¢'T ©°3°3) epeue)) ul asn
JoJ pa1a)sidal jou st ‘njuirey aq Aew Yoiym ‘punodwod sy ediput elep

‘(wneds <3-9)

wiafqoad 5119y1sae JO YSU YI[eay Ou AedIpul BIEp d[qe[teat AQUILND e

:Quimojo} sy apnpout durjaping [eoudaunu ou Jutaey s1a1awesed 1o}

suoseal ay I ‘syoraweled 3says sist| € 9[qe, -sutjoping [eouswnu e 3uuinbas
Jou se payynuap! uaaq dAey siajauresed Jo rsquinu e ‘g/ 6] dUIS

SIUIPPING JNOYHM SIdjWesed p'p

‘uotidunsuos jo utod oyl 1y ¢
NN INojos au = DL T

‘9§ UOLIIG Ul punoj 3q Aewt ajqer siy1 ul ssa1pwered sy e Jof sydesdered Arewng -§

1SAON

0> U1z

£0> (je101) SauajAx

2000 apuo[yd |Ama

1’0 wnuen

re LN §> JUNI Auptqim

1o ([e101) saueylowoeyin

S+00 ujjesnju

000> S00°0 -9'p'g ‘[ouaydoojyoul

00 auajAyizoJoyom

005> (SA.L) SPI[OS PIA[OSSIP [e10i

200> suanfol

l_moow 10 -9'p'¢ ¢ ‘Jouaydosoqyorearar

€00 auajApaoiooysenat

100°0 s0jnqaN

Uow mw amnesadwo

aAIsuajjouf 2188l

S0'0> (STH se) apwydins

005> aleydins

00> wnipos

- w0 - auzewnts

('1/8w) (1/Bw) (1/8uw) RCICTITLALE:
ov IV IV

(PJu0d) 7 3qe],



*sa3e1s 1moI3 ure)sad Junnp sdoro suios

109)J8 A[9SI9ApE ABUI S[9AQ] JUALNINU YSIH e
"pa£011S3p 10 PIIRANIBUL SJB SAjIseted pie sasniia
1eY) 2INSSE 0} AIBSSID9U 3q ABUI JUIL JOBIUOD
I93U0[ & JO/pUR [ENPIS3] SULIOYD Iy V e

2 Suagoyred JO S[9AJ] S[qeinseaw

SNONUTIUOD
- [enpISaI I[D o
Aptep - WIo0D) »

()
[enpisa1 ) 1/3ur T o
ors TW 00T /ULIOJI[0D

MBI UJ)BI

sdo1o Surpnpour ‘doio
pooj Aue jo uonesdiin
Keids 10 doepINg

UIRIUOD 10U PINOYS J9JeM PIWIL[II YL o SNONUIIU0D [899] 9]qe10919p ON </ PISSI0L]
*SUOLEPUSIUO0I3] AJfenb-1ajem S[[om - Anpiqiny, e JUUT S o JuonauIsiq A[renIsurmio))

190U 0} AIeSSa0ou aq Aew uorenyiy o1 Jouad | Ajddns 191em 9jqeiod ADfsom - 4O » ,A0d 1/3W Q1 5 o Juonenyg joN sdox) pooyq
uonippe (1dwAjod Jo/pue JugNIeod) [ESMIY)) o 01 (WG YOS e Afoom - Hd o 69 =Hde ,AIBpu033g ~ ISNIY reIMMILI3Y
jusnbayyur 10

(uoneg L (o) ‘paroLnsal ‘panqryord

Keads j1) oriqnd oy SNONUIUOD [enpisa1 [ /5w | o S1 $S300¢ o1iqnd a19ym

0} 9[qISS30Je SBIIR

- [enpISaI 1D o

prere TW Q0T /WION0D

SeaIe IYI0 pue ‘sans
SIMNJIA[IS ‘SuLIR] PO§

01 (W 0g) ¥ 001 Altep - ULIOJI[OD) o [B39) 00T > o
s[om Allep - SS o SST/BW Qg > o
-speay Jopjurids jo Suid3o[o proae 03 A1essaoou | Ajddns Jarem a1qeiod AD{9am - AO4 » ,aod /3w og 5 e UONOIJUISIq uonedLy By
3q Aew /3w g ue ssI[ §S ‘uoneJri Aexds JT o 01 (W O6) Y 00E » Aroom - Hd o 69 =mHd e HAJEPUO23S $S330Y PIIILIISIY
‘IM0IFaI [B1I910€Qq PUR ‘QUIS ‘SINOPO
90NPal 0) PIPUIWIUIOIAI ST WIISAS UOHINGLISIP I}
ul 1918213 JO /3w GO JO [BNPISAI SULIO[YD V o
"p2A011Sap JO pPIIRANORUL JJe SANIseled pue sasniia
JeY) 9INSSE 01 AJBSSIDAU 2q ABW W) 10BI0D oM
I98U0] ® JO/pUE [ENPISAI SULIOTYD JYIIY V a1 01 ainsodxa
‘uonsa8ur Uo 21X0) JB JeY) SIVUBISQNS OU UIBIUOD JO SS900® JR[IWIS
PUE ‘SSI[INOPO ‘IBI[D 9q P[NOYS I1EM PIWIB[IY o [Na SIsN 13y10
2’Suagoyied Jo S1aA3[ Sqeinseaw pUE ‘SIQUONIIPUOD
UIBIUOD JOU P[NOYS JIJBM PIUNE[I IYL, o -1Ie [RIDJOWIUOD pue
*SUOHEPUSUILIODaI A)[enb-1arem suolsks  uoroold-aany
199U 0) A1BSS3D3U 9q KW UOHENI 01 Jo11d ur asn “‘Jumysnyy
uonippe (Jswkjod Jo/pue Jue[nde0d) [N e SNONUIIU0D L(um) 191101 ‘Zurysem
-a1errdordde oq Aewr “Jur gOf /ULIONI[OD [€99) p] 5 - [enpISAI ¥ o [enpisal [ /8w | e SPOIYaA ‘(S911919WID
JAJIYDE O} UOIOJJUISIP pUE JUSUNEII) AIBPUOIIS A[rep - WIOK0D or'g TUI 00T /ULIOJI[0D ‘syied ‘sasInod
¢*3°9 “JuauIRaN JO [9AJ] JIMO] B ‘I3JEM PSUINE[9] SNONUIUOD [e93] 3]qE19319p ON 3108 ¢-8-9) uonediin
Y 1083009 J11qnd Jo [enuaod 9yl 2onpas S[[am - Ap1qIny, o JUUT S o SUONJUISICT adeospuey jo sadf [y
Apueoyugis sornseaw Teuorierado pue udisop | Ajddns Jorem sjqeiod Ajoom - Od » ,d09 T/3W O 5 @ Juonen|ny
SI9UM SIS UONEBILLII SS300B-PI[[ONUOD 1V o 01 (WGSHYOS e APfoom - Hd o 69 =Hde NSLoilasy NIY uBqI)
doje poUiEpRY | osnoy aapeps Joodhy,

(ASNHT YHLVAM JOA SANITAAIND ALSHDDNS




‘pawInsuod aq ued suwpunodu ur YIned ysi] e
"pa2A01ISap JO pajeAnORUI 218 SaNsered puUe SISNIA
1e1]) SINSSE 0) ATBSSIO3U 9q KBUI JUIN) JORIUOD
Io3u07 ® 10/pue [enpISal SULIO[YD ISYSIY V e

71 Suadoyied Jo S[9A9] SjqeInseswr

ule)uod JOU PINOYS I3jeM PIWIR[ISI YL
“SUOIIBPUSUINIODAI ANfenb-197em

199 0) A18SS909U 3q Aewr uonen(y oy Joud
uonippe (JswAjod 10/pue Jue[nFeod) [BINWIY) e
-syuswpunoduwr ur ymoid [edre

PIOAR 0) A1BSS309U 9q ABWI [BAOWIAI JUILNNN] o
‘uoSIFuUI UO OIX0) 3T Jey) SIOUBISQNS OU UIBIUOD
pUe ‘SS31INOPO ‘IBI[D 2q PINOYS Iem PIWIB[IFY e

snonunuod
- [enpisa1 )
A[tep - uLIOJI[O)) o

(o)
[enpIsal i) 7 /3w | o

o6 1W Q0T /ULIOJI[0D

pamo[e Iajem
PSUIB[DAI IPIM JOBIU0D
Apoq [y pue (3uneoq
pue Surysy ‘-8-9)

5q Aew /8w O¢ ueyl ssa] §S ‘UoneSrn Keids Jf o

01 (W 06) Y 00€ o

*59ka pue PI[e3s 10U WoN0q SnoNunuod [823] 31qe10219P ON e 10'IUOD [EJUSPIOU]
urys 0) SunejImuou 3q PINoYs I9Jem PIWIB[INY e J1 (wnururur) S[eMm - Anpiqing o JUIT S o JUONOJJUISICY
"pUNE} pue BIO[} JO S9roads onenbe |  Ajddns 191eM 9[qRI0d ADosm - 409 09 1/3w Q1 5 JuonenyLy syuswpunodury
199101d 0) AIBSSI93U 9q ARWI UONBULIOIS(] o 0) (W OST) ¥ 00S Apoam - gd o 69 =Hde ,AIepUu033g [BUOIBIIINY
*0) paloype jou si porrad Suniem sig)
J1 papiaoid aq p[noys “Tur OO /ULIOJI[0D [€9 ]
SIAJIYIE 0) **§°0 ‘UONOJUISIP JO [9A] IYSIY V o (uoneiian ()
*sasea0 uonedir Iaye sAep 61 1oy Suizeid Ke1ds j1) o1iqnd 21 SNONUNUOd [enpIsal D J/8W | e sdo1o paas
woyy panqiyold aq pinoys srewrue SUry[IN e 01 9[qISSIIOR SBII. - [EnpPISAT D) srere TW 00T /WLIOJI[0D ‘31qY ‘Iappoj ‘s[ewiue
‘spor1ad yImoi13 urenad Jurnp sdoio 01 (W QL) YOOI » A[1ep - wiIoJIjo)) e 18331 007 5 Suyu 10§ aIniseq
JWOS 103]J8 A[3SISAPE ABW STOAQ] JULINU YSIH o STlom Arep - SS o SS I/BwQE 5 e
‘speay Iapyurds yo Surdgopd proae o) Aressaoou | Ajddns 1o1em ajqeiod APoom - qOd » ,AOg T/Sw Qg 5 o UOLIDJUISI(] sdoxp) poojuoN
3q Aewr /8w o¢ uey) ss9f §S ‘voneSLLI Aelds Jf o 0] (W 06) Y 00 APoam - gd o 69=Hd e ,AIEPU023S - 3SNAY [eIN)MOLISY
(uonesdiian n(Curu) spIekauip
Keads J1) orqnd ot SNONUTIUOD reapisar 4D /8w | o pue spreydiQ
0) 3[qISSIIO. SBIIR - [enpISAI YD e sr'er's TW QOT/WLIOJI[0D Jo uonesiy
‘sadels pmoisd urepad Sunnp sdord 0] (W QF) Y 00T A[tep - ULIOJI[O)) o [833] 00T 5 o eIng ¢ {Passarorg
SUWIOS 103} A[9SIaApR ABUI S[9AS] JUSLIINU YSIH o s[om Al1ep - SS o SST/Bw g S A[renIowumo))
*speay] JopuLids Jo Surd3oro proae 0y Aressaoau | Ajddns 1arem sjqerod Aoam - 04 » LAOq 1/8w g 5 oUONIIJUISI(T sdox) poog
Apfoom - Hd o ,AIBpU023S - ISTIY [eIN)NdLIBY

SUBISI] YIEqs

panunuoy) {HSAHA YJALVA 304 SEINI'THAIND dALSADONS




asn oy10ads
-9y1s uo spuadag

S3s() [erysSnpuy PYPO
paptaod
S1 UOI1OJUISIP (papasu
-3ureoy pue ‘3uimnoj Jo eA9r ydiy 9q Aew uoneINy
sy1moi3 [ed130[01q ‘uoIs01I09 ‘Fuifeds uaaaad 01 | J1 paonpal aq A e pue uone[ndeod
pap1aoad A[[ensn SI Jasn Aq JUSUNESI) [BUONIPPY e orqnd oy [eoIuaYD)
-o11qnd a3 03 J[QISSIIOE SEIIR 0] 9[qISSIIVE SEdIE Ol1eJ UOIIR[NOIINAI ,UONoAUISI] SIOMO)
SEQJE [OB3I 10U PINOYS AeIds UMO[QPUI 01 (W 06) ¥ 00E o uo spuadap ‘9JqerIep ,AIEPU0D3S 8urj0090 unemoooy
n(ur)
SNONUIIUOD [enpisal D) I/3W I e
- 1enpIsaI YD) e srerg TUI Q0T /ULIOJI00
AJTep - W00 » [29] 00T > o Surjooo
oliqnd 2y Alep - SS o $S1/3w Qg > o y3noy1-oouQ
-o11qnd 23 01 9[qISsa0oe 0] 9[qISSI00R SeAIE APam - 09 e ,dOq 1/3Ww Qg 5
SEQJE [OB2J J0U PInoys Aeids UumO[qPUIM e 0} (W 06) ¥ 00E » Appoom - Hd o 69 =Hd e ,AIBpU0D3S asnay [eLusnpuy
*KT31] SI 191EM SNONUIIUO0D L (Cunur) 910J0U0D
PSLITE[O3] )M J10BIUOD J3)IoM JUanbaly a19ym - TenpIsaI ) o [enpisal D) /5w | o Sunyew pue 99e3a133e
papracid aq pnoys ‘Tur (0 /WIOJI[OD [B39) p A[rep - WIOJI[0)) » »r'er's T 00T /WLIOFIT00 Suiysem ‘jonuod
SQA2IYJE 0] "33 ‘WONOIJUISIP JO [9A3] I9YSIY V A[tep - SS o [893] 007 > o 1snp ‘uvonoedwoo 10§
‘pazrururu Apioam - qOY o SST/8Ww Qg S » QUOTIOAJUISI(T
9Q PINOYS JOJEM PIWIR[II YIIM JOBIUOD JONIOM e Apteam - gd LAOq T/3W QL 5 o ,AIEpU029g $9S() UONPNIISUO))
pamole
JOU S| I19)eA pauIe[oal
(o) s 1oe1u00 orgqnd
SnONUNUOd [EDPISAI ) /W | o IoyA sjuswpunodu
‘gunej pue vIoj} Jo saroads onenbe P3[Bas J0U WO0)10q - TenpISaI ) o srere TW 001 /ULIOJI[0D onoPsay
199101d 01 AIBSS209U 9q ABWI UONBULIONYO3( e J1 (wnuuru) spem A[rep - uLIoJI[0)) » [839] 00T S o
-sjuowpunodunt ur imoi1d 1eSpe proae | Ajddns 191em 91qerod A[lep - SS o SS T/SWQOE S e ,UOTIOIJUISI(] sjuawpunodury
01 AIBSS209U 9q ABW $9552001d [BAOWIDI JUSLINN e 01 (W OST) ¥ 00S e Aptoam - gd o ,dogd 1/3w o 5 ,AIEPU0D3S adesspue]
. . ~ Sunioyuoyy  Aameng womeayy | co
- Spuowmo)) SPULISIT PLARS Jojep pormteoy Joudaq - | osnoy Jojes Jo adAy,

INEAL PIUIEIY

penunuo’) (HSNHE YALVM JOA SANI'THAIND dALSTIDNS




-8ur830[0 1u9A31d 01 papaau 3q Kewr

UONIAJUISIp pue uonen[y ‘s1oafoid uonoafur 10 e
*S19)inbe

A1ddns 191eMm 2]qeI0d SIYOBAI JIJBM POTHIR[III

ou Jey) 2INSua 01 paudIsap 2q p[noys AN[IoB] e

o1J193ds NS o

asn pue
juaunean uo spuadag

Juapuadop
asn pue oiy1dads g

uornoaful 10y
(‘urur), £1epuoodg
Surpeaids

10} (urm) AIewig
yuapuadap asn

pue oyg1oads ang

s1ayinbe a1qejoduou
o uoroafut
1o Suipeaids Ag

adreydoy
JI)EMPUNOIL)

“W2ISAS003 Y} 109)J€ A[3sI2ApE J0U pnoys
Iolem PAWIR[Ia] Y} JO aImjelodwia) YL, e
“JUSUNBAI) [BUOIIPPE J1EIISSIIU

Kew syuawaambai Aifenb 191em SuiAI09Y o

‘palen[ead

9q pINOYS I31eMpPUNOIS U0 §103]J2 I[qISSO]

. “BUNEJ pUE BIO[} JO SI1oads onenbe
199101d 03 A1BSS02U 3q ABW UOCHBULIOYI3(] »

snoNuRuUoOd

- [enpISAI I o
Ajtep - wIoyIO) e
Alep - S o
Apeas - qOd o

yieers TUE Q0T /WIOJ[OD
18331 007 S »
SST/BW Qg 5 o

L Q04 /3w g 5 o
1paadXa

0} Jou Ing ‘dqeriep

(‘uru)
 uonAUISIg
pue ,AI1epuoodss
Jlqeliep

uoneuowWSne weans

pue jejqey J1pim
‘SoUSJIeW ‘SPUB[I9M

ISNIY [eIDWUOCIIATH

panunuo)) (HSNHA YALVA J04 SHNI'THAIND dILSTIINS




"UOIEANOEUL

SIIIA 9INSSE 0] ATBSS209U 9q ARIU SWIT) JOBIUOD
JI93uo] ® JO/pUE [BNPISII SULIOIYD ISYSIY V o
21 ’uonoafur jo

jurod o Je suaSoyred JO S[aA9] a[qeInseaw
UTBIUOD JOU PNOYS I9Jem PIUIE[IDI AL, o
‘uonoafur jo jutod ap

1 1ou1 9q p[noys sywi| ANfenb popuawIIOsSy e
*19)eMpunoIg

o) uo uonerado a81eyd21 3 JO AdUANUI

31} 10919p 0] ATBSS209U 3IE S[[oM SULIOHUOIA e
‘TeMEBIPYIIM

01 J011d 194 1 ISBI[ I JOJ punoig-1opun
PauIBIal 3q PINOYS J3jeM PIWIR[IAI AL, @

2179UOZ 350DRA a1) Y3noxy

uone[od1ad 1aye suaoiped Jo S[oAd] d[qeinsesw
UTeIUO0D JOU P[NOYS JOJBM PAUIB[IAI 9Y], o

' 19)eMpunoJg

o) uo uonerado 931eydal ay) Jo sduANpUI

3} 19919p 0] AIBSSIOIU 1B S[[oM FULIOIUOA o
‘uonnyip pue ‘ANenb Jojempunoid

SAIJEU ‘3UOZ ISOPEA JO SSIWOIY) ‘21 uone[oolad
‘f10s Jo ad4) se yons s10)oej uo spuadap

pue o13193ds-231S ST JUSUIIBII) PIPUIUIUIOITY e
“TeMEIPYNM

01 J011d IB3A 1 ISBI J€ 10J pUNOJ3-I3pun

PoUTRIAI 3q PINOYS J3Jem PIUIIR[OAI Y, o

“jutod Surpunowr 19)empunoIsd wnwrxew

oyl Je (W ) Y 9 ISLI 18 3q P[NOYS (SUOZ ISOPEA
9y} JO ssawOIY *3°1) Igempunoad 03 yidop Ay, e

suonIpuod o1310ads
-o1s uo Surpuadep
AIea AeN o

S[[oM UOIOBIIXD

01 (W 009) Y 000T o

SUONIPUOD
oy1oads-ans pue
papiaoid jusunean
uo 3urpuadop

KIeA KeN o

S[[oM UOIIOBIIXD

JUIMIISUOD
uo spuadap - 19410 e
AJ1euenb - spiepuels
Jo1em SUDULI(T o
SnoNuUNUOd

- [ENpIS3AI ) o

A[rep - WIOH[O) «
snonunuod

- Anplging, o

Anep - Hd o
:urmorjoy

oy ¢ 01 panu]

J0U INq ‘sapn[ouf

JUSMINISUOD
uo spuadap - 1710 »
Apouenb - sprepuess
J91eM SUDULI(T o
snonunuod

- Tenpisal ) o

A[rep - woyI[o) «
Appeom - Hd o
:guimorioy

o3 ‘01 panu]

10U INq ‘sopnjouf

SpIepuels
191em SUDJULIP 199N e
p(urur)

[enpisal 4D [/3w | o
or's THOQT/ULIOH[0D
[899] 9[qBI03)P ON e
gUT S @
$8-69=Hde
:8uimor[oy ay3 ‘o1
pajwl Jou Inq ‘sapnouy

JuOZ ISOpEA
Y1 ySnoxny) uone[odsad
JI9)® SPIEpUE)S
19)em SUDULIP 199N e
o119ads NS o

JUUIEIT)
I9)eMI)ISEM
POUBAPY
SUOTO3JUISI(Y
uoneniy
,AIBpU0I3S

o7 JUSUINEST)
19)ema)sem
PaoUBApE 10/puUE
uoljeI[y pasu
os[e Aey “(‘urun)
oUONIOJUISID

pue ,AIEpU0DSS
ony10ads ang

siayinbe
ot uonoafur Aq
931ey0a1 19)EMPUNOIL)

sIayinbe sjqeiod
ojur urpeaids £q
931021 19)EMPUNOIL)

asnoy
a1qeI0g 1IPU]

: B SR S

01 (W 009) Y 000T »

sodUEISIY YRG0

Suriojito]

0L POMITEAY

ANENO

BIEM PO

panunuo)) (ASNHA HLVAM JOd SANT'TIAIND dILSTIOONS




'SpIepuels J19jem FuDjuLIp 2yl

U1 Papn[aUl JOU SJE PuE JTULSEINUW J0 ‘OruafoleIa) ‘oMadourores ‘orxo) 9q o} pajoadsns 10 umouy a1e Jeyl ‘spunoduiod Jo sasse[d 10 ‘spunodios suedlo pue SIUESIOU! 3PN[OUI PINOYS FULIGIUCI
-a3ueyoxe uor pue ‘Suiddins Jre ‘sassa00I1d SUBIGUISUI JSYIO PUE SISOISO 3512A2I ‘uondIospe uoqIed ‘UONEIYLIE]D [EIIIAYD SPA[OUI §3553001d JUSUNEDD JIIBMIISEM PIOUBAPY

-suaforped Konsap o1 waroyyns Surssasoxd [earsAyd 1o [eoTwaYd Suo3Idpun sy ‘s1ayo 1o orygnd 2y 03 oes 01 Joud ey asoys are sdo1d pooy passadoid AjerdIsunuoe))

“UOIIDSJUISIP INOYMA JIUII| ULIOFI[OD SIY J93UI 0} 9[qE 3q KBty SwiasAs puod UOUBZI[IQR)S SWOS

-adures Aue ur W QY/(O8 POIIXS 10U PINOYS SUWISTUBSIO WLIOJOD [8I3) JO Joquunu dyJ,

-ures3o1d asna1 e jo uoneiuswsidun 0 1011d IsjeM PAUIIE[da1 9yl JO AJenb [eoIS0[0IqOIDIU U} ZLISIOBIRYD A[NJ O} S[QESIADE SI I

*SOINUIU ()€ JO SUIN JIBIUOD WNWIUIWI B ISYE [BNPISII SULIO[YD [BI0],

-grdures Aue ur I §QTTH] PI9IXS 10U PNOYS SWSTUESIO ULIOJI[OD [BIS) JO 19qUINU JYJ,

-pasn aq Aew anbTUYd9) 3qM) UONEIUSULID) IO IS)[Y SUBIQUUSW

o) 1oy -p1oidios usaq 9ABY SISATEUE YOIYMm 10J SABD 7 ISB[ o JO SINSaI [EJ[S0[O1I9198q ) WO PIUTULISISP SIN[EA UBIPIUI SIB SINUI] ULIOJI[0D PIPUSIIUIOI ‘PIJOU ISIMISIO SSIU[)
"1/3W ¢ PIsoXa 10U Pnoys S aFeIdAE 93 ‘AJNPIQIM JO NAI] UL pIsn

S1 §S JI -owm Aue Je MU § PId0Xd 10U PoYs ANpiqim ayy, ‘pousad swn Y-pZ B U0 Paseq 3 pnoys ANpiqing 93eIoAe oy j, ‘uondsyuIsip ol Jotid 1aur aq pInoys W[ AJPIQIN) PapUSUILOIAI 3Y ],
*159) JOY ABp-C 91 WIOI} PSUIULIANEP SY

*$9559701d 19110 IO ‘s9559001d SUBIQUISUI ‘UONEIPBI A () ‘SIUBIOSJUISIP [BIIWISYD ISYI0 ‘UOHEUOZO

‘uoneuLIoNyd Aq paystidwoooe oq Aew uondauIsi(] *sueaw [esrgojorq 10 ‘TearsAyd ‘fesrweyd AQ suistued1ooIomu orusgoied JO [EACWAI 10 ‘UOHEATIORUT ‘UONINLASIP ] SUBSW UONIJUISIJ
*9)IDBIQIUE 1O/PUE PUBS SE YONS BIPOUI JOIL JO S[I0S PaqImsIpun [eImeu ySnonp Isjemalsesm Jo Julssed sy suesw uonen[ig

/8w Og: PIIX2 10U 0p SS PUE GOF P YHOQ YOIyM Ul JUST S

sonpoid poys Jusunesn AIepuooss ‘swaisks puod UONEZIIQeIS AUBW pUE ‘SI0J0EIU0) [ed130[01q Sunelol ‘sia)y SurpdIn “sasseoold aSpnys pajeAnor apnfoul $3ss3001d JUSUNESN AIBPUOIIS
*13]BM PAUITB[I3] 0] 2InsodXa 0] anp SYSLI (I[EaY S[QRUOSLaIUn WOy suewny 19101d 01 pue uoneuIureluod woy saoinos Ajddns 1a1em 21qerod 109101d 01 POPUSUIIOIAT I8 SIOUEISIP JIEQIS
-Kiioey Jusunesn oyl woy 931eyasip jo wuod ay) e 19em paunre[oal oy 01 Ajdde syurf Arfenb popuSMIIOddT ‘PIJOU ISIMISPO SSAU()

*$o10UNOI SWIOS UI saurPpInd oy Jo Aunqesndde oy il Aewl SUONIPUOD [8I0] “S[) SR SPISING SBAIR AUBW Ul [NJasn 3q PNoys saurspig

ol o[Iyp soulfoping J0 suone[ndal umo J19Y) pado[oAIp 10U SARY JBY) SAJEIS B PAdalIp Afjeroadss ore A9y pue ‘Sp) 2y ur soondesd 9snal pue UONBUIB[OA] I9JeM UO PIseq SIe ssuraping asay ],

L1
91
ST
14!
£l
4!
11
01

1

(2661) VdASQ :99In0g

JUSNIISUOD
uo spuadap - ;19110 «
Ap3ouenb - spiepuess

“UOTIBATIORUL Iojesm SupyuLI(] e SpIepue)s
STLIIA 2INSSE 0] AJBSS303U 2q AW SWIN) SNONUIUOD Ja1em SUIULIP 199Nl @
108IU09 153U0] B JO/pUE [BNPIS3I SULIONYD ISy - [enpISAI D )
71 Suagoiped Jo s[2A3] s[qeInsesw KJ1Bp - ULIOJI[OD) [enpisar D /8w [ o
UIBJUOD JOU PNOYS JIJBM PIWIB[II YT, SNONuUNUoOd or's TWIQOT /ULIOJI[0O pueliisi=i]
-sasn 9[qelod JoJ uONNQLIISIP - ANp1gIny, o [809] 9[qE10919p ON I91BMIISEM sarddns aoejIns
0) Jo11d jusunean juanbasqns pue uonn[p Anrep - Hd o JUUT S » PaJUBAPY Jo uvoneuawdny
‘[emeIpynA Jo jurod 03 aoue)sip pue awil ‘Ajjenb :Suimoriog G’'8-¢9=Hde JuonoaguIsI(q
I9em SuIA19031 Se Yons $101oe) uo spuadap pue Yl © 03 payu| :Buimorroy ayy ‘o1 Juonenyiy Panunuoy) asnay

913103ds IS SI JUSWIEI) JO [IA] PAPUSUWLOINY oiy19ads IS e j0U Inq ‘Saprouy | pajuur] Jou Inq ‘sapn[ou] ,ATEpU0S a[qr)0J 13911pU]




NSF BASIC CRITERIA C-9

FOR
EVALUATION OF SPECIAL PROCESSES, COMPONENTS, OR DEVICES
USED IN TREATING WASTEWATER

SECTION 1. GENERAL

1.0 SCOPE: These criteria cover the requirements for special processes, componeats, or devices used
in handling, treatment, or disposal of wastewater. These criteria shall be used to evaluate special
processes, componeats, or devices not covered by other NSF standards or criteria. It is considered
impractical to specify the parameters for all pertinent tests which could apply to the various types of
equipment. Provision is made for the manufacturer to suggest applicable evaluation parameters with
supportive data (sec Appendix A).

1.1 MINIMUM REQUIREMENTS: Variations from these minimum requirements may be permitted
when they make the process, component, or device equally resistant to corrosion, wear, and physical
damage, or if they provide equal operation and performance. Variations shall be accepted prior to
use. Devices with components covered under existing NSF standards shall comply with those
applicable requirements.

1.2 ALTERNATE MATERIALS: If the specific materials arc mentioned, other materials equally
satisfactory may be permitted.

13 CRITERIA REVIEW: A complete review of these criteria shall be conducted at least every five
years to keep the requirements consistent with new technology. These reviews shall be conducted

by representatives from the public health, industry, and user groups of NSF Joint Committee on
Wastewater Technology.

SECTION 2. DEFINITIONS
PROCESSES, COMPONENTS, OR DEVICES

2.0 APPURTENANT DEVICE: A component of a total or unit process (diffuser, chemical feed pump,
chlorinator, etc.). ]

2.1 TOTAL PROCESS: A process receiving raw wastewater and discharging a treated effluent. Types
of total processes may be classified as:

2.1.1 Biological;

2.1.2 Chemical;

2.1.3 Mechanical;

2.1.4 Other or combinations of the above.

22 UN.TT PRQCESS: A single step in the total treatment process (comminution, screening, .acration,
sedimentation, chemical precipitation, vacuum filtration, centrifugation, incineration, chlorination, etc.).

11
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ACIDITY: The quantitative capacity of aqueous solutions to react with hydroxyl tons expressed as
milligrams per liter (mg/L) of calcium carbonate.

ALKALINITY: The quantitative capacity of aqueous solutions to neutralize acids, a property
imparted by carbonates, bicarbonates, hydroxdes, and occasionally borates, silicates and phosphates
expressed as mg/L of calcium carbonate.

AMMONIA NITROGEN (NH,-N): All the nitrogen in wastewater which exists as ammonium ion
or in the equilibrium NH+ NH;+H".

CHEMICAL OXYGEN DEMAND (COD): A measure of the oxygen-consuming capacity of organic
and inorganic matter present in wastewater expressed as mg/L.

CHLORINE DEMAND: The difference between the amousnt of chlorine added to wastewater and
the amount of residual chlorine remaining at the ead of a specified contact period expressed as mg/L.

CHLORINE RESIDUAL: A measure of the amount of chlorine remaining in wastewater after a
specific contact period.

DISSOLVED OXYGEN (DO): Thbe oxygen dissolved in wastewater, expressed as mg/L.
DRAINABILITY: A measure of the dewatering characteristics of sludge.

FECAL COLIFORMS: Acrobic and facultative anaerobic, gram-negative, nonspore-forming, rod
shaped bacteria, distinguished from nonfecal coliforms by incubation at 44.5°C.

FIVE-DAY BIOCHEMICAL OXYGEN DEMAND (BOD;): The quantity of oxygen used in the
bidchemical oxidation of organic matter in five days at 20°C under specified conditions, expressed as
mg/L.

HEAD LOSS: The difference between total heads at two points in the hydraulic system, expressed
in feet (m) of water.

METHYLENE BLUE ACTIVE SUBSTANCE (MBAS): A blue salt formed when methylene blue
complexes with anionic surfactants.

MOISTURE CONTENT: The quantity of water in sludge filter cake or screcnings, expressed as
percent of wet weight,

NITRATE NITROGEN (NO;-N): The ead produdt in the oxidation of ammonia or organic nitrogen.

NITRITE NITROGEN (NO;-N): An intermediate product in the oxidation of ammonia or organic
nitrogen, or reduction of nitrate,

pH: The logarithm of the reciprocal of the hydrogen-ion concentration.
PHOSPHATES (PO.): Acid salts containing phosphorus, expressed as PO..

PRESSURE (P): The total load or force applied to a unit area of surface, expressed in pounds per
square inch (psi) (kPa).

SEl‘LSI'ﬁVITY LEVEL: The lowest concentration that can be detected and quantified by a test
method.
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SETTLEABLE SOLIDS: Solids which settle during a preselected period of time, expressed as
milliliters per liter of sample after 30 minutes of settling time (mL/L/30 min).

SLUDGE VOLUME INDEX (SVI): Ratio of the volume in mL of sludge scttled in 30 minutes
from a 1,000 mL sample of mixed liquor to the concentration of suspended solids in mg/L multiplied
by 1,000.

SUSPENDED SOLIDS (SS): Solids in wastewater which can be removed readily by standard filtering
procedures in a laboratory, expressed in mg/L.

TEMPERATURE (T): The measure of the thermal state of a substance with respect to its ability
to communicate heat to its environment, expressed in degrees centigrade (°C).

TOTAL COLIFORMS: All aerobic and facultative anaerobic, gram-negative, nonspore-forming, rod
shaped bacteria that ferment lactose with gas formation within 48 hours at 35°C; all bacteria that
produce a dark purplish-green colony with metallic shecn within 24 hours following incubation by the
membrane filter technique used for typical coliform identification.

TOTAL ORGANIC NITROGEN (TON): All of the nitrogen combined in organic molecules such
as proteins, amines, and amino acids.

TOTAL SOLIDS (TS): The sum of dissolved and undissolved constituents in wastewater, expressed
in mg/L.

VOLATILE SUSPENDED SOLIDS (VSS): The percent of total suspended solids in wastewater
which are lost on ignition of the dry suspended solids at 550 = 50°C.

SECTION 3. MATERIALS

GENERAL: Materials used in the construction of processes, components, or devices must be
structurally sound under operating conditions. They shall withstand exposure to the use environment,
including corrosive action of chemicals used.

DURABILITY: Materials shall be durable and withstand normal stresses during shipping, installation,
and operation.

SECTION 4. DESIGN AND CONSTRUCTION

GENERAL: Processes, components, or devices shall be fabricated to perform their intended function
when installed and operated according to the manufacturer’s instructions. They shall not be adversely
affected by the use covironment. Processes and appurtenant devices shall be fabricated to preseat
0o hazardous or unsafe condition when operated according to the manufacturer’s instructions.

SERVICEABILITY: Component parts subject to malfunction or wear shall be accessible for repair
or replacement.

CHEMICAL REQUIREMENTS: The manufacturer shall supply, on a confidential basis, a detailed
description of types and quantities of any chemicals required for -the operation when presented for
evaluation. In lieu of specific quantity requirements, the manufacturer may submit a test methodology
for determining chemical requirements.

13
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ELECTRICAL EQUIPMENT: Electrical equipment shall be protected with safety devices (overload
interrupting devices, fuses, etc. and shall comply with appropriate National Electrical Manufacturers’
Association (NEMA), American National Standards Institute (ANSI), and/or Underwriters
Laboratories (UL) requirements. Equipment shall be capable of installation in compliance with the
National Electrical Code. Electrical component parts shall be covered by the manufacturer’s limited
warranty (see Item 5.4).

MECHANICAL COMPONENTS AND SYSTEMS: Mechanical compoanents and systems shall be
provided with personnel safeguards, and be protected against damage or impairment of efficiency for
all normally anticipated operating conditions. Mechanical component parts shall be covered by the
manufacturer’s limited warraoty (see Item 5.4).

SECTION 5. INSTRUCTIONS AND INFORMATION

GENERAL: A complete installation and operation manual (including a basic description of process
fundamentals, design data, complete drawings and specifications) shall be provided by the
manufacturer with the application for evaluation.

INSPECTION AND MAINTENANCE: A manual (including instructions for any required inspections,
accessibility, and maintenance operations) shall be provided by the manufacturer with the application
for evaluation.

ENERGY REQUIREMENTS: The manufacturer’s engineering data and literature shall specify the
energy sources and requirements for proper operation of processes, componeats, or devices or any
auxiliary system.

PARTS LIST: The manufacturer shall provide a parts list with each process, component, or device.
Parts shall be listed by number, letter or symbol, and identified by the same designation on a
photograph, print, or illustration with the same designation.

LIMITED WARRANTY: The manufacturer shall provide at least a two-year limited warranty, from
date of installation, covering all parts and materials. See sample limited warranty in Appendix B (see
also Items 4.3 and 4.4).

DATA PLATE: A permanent type plate shall be provided. The plate shall be inscribed and installed
to be casily seen and understood, and be securely attached at a location normally visible following
recommended installation. It shall include:
5.5.1 Name and address of manufacturer;

5.5.2 Model and serial sumber designation;
5.53 Design capacity or rated daily capacity, il applicable.

SECTION 6. PERFORMANCE EVALUATION METHOD

PREQUALIFICATION: Prior to performance evaluation, the manufacturer shall supply evidence
of the feasibility of the process, component, or device for its intended use.

GENERAL TEST CONDITIONS: Performance evaluation shall be independent of design and
construction. However, structural weaknesses, undesirable noise, and other environmental defects and
failures during the test shall be reported in the test results.



6.2

6.1.1 The device shall be operated and maintained, or the process carried out, according to the
manufacturer’s instructions. If these instructions conflict with the provisions of Section 6, the
provisions of the criteria shall apply. Records for frequency of maintenance shall be included.

6.1.2 All sample collection and analytical methods shall be those established in the 15th edition of
Standard Methods for the Examination of Water and Wastewater, published by the American
Public Health Association, except as otherwise specified.

6.13 The duration of the evaluation period shall be sufficent to insure that results are reliable and
applicable to anticipated operating conditions. The length of the evaluation period shall be
specified in the test report.

EVALUATION PARAMETERS: Evaluation parameters shall be determined by the Special Task
Committee.

6.2.1 TOTAL PROCESS: Parameters for evaluating a total process may include:

* Alkalinity

* Dissolved Oxygen

* Nitrogen - Ammonia, Nitrite, Nitrate and/or Total Organic
*Oxygen Demasnd - Biochemical and/or Chemical

. pH

* Phosphates

* Suspended Solids

* Temperature

*Total and/or Fecal Coliform Densities

6.2.2 UNIT PROCESS: Paramct‘crs for evaluating a unit process may include:

* Chlorine - Demand and/or Residual

* Dissolved Oxygen

* Drainability

.pH

* Moisture

*Oxygen Demand - Biochemical and/or Chemical
*Solids - Total Suspended, Volatile and/or Settleable
* Temperature

*Total and/or Fecal Coliform Densiiio.

6.2.3 APPURTENANT DEVICES: Parameters for evaiuating appurtenant devices may include:

* Chlorine Demand - and/or Residual

* Dissolved Oxygen

* Drainability

*Head Loss

* Particle Size

opH

* Response Time

* Sensitivity

*Total and/or Fecal Coliform Densities

6.2.4 APPLICATION INFORMATION: An application may be accompanied by suggested evaluation
parameters, giving anticipated range of values, and citing as reference: published data,
manufacturer’s tests, and other valid source of information. Where possible, these suggested
evaluation parameters shall follow the format of NSF standards or aiteria. They shall include
the basis for deviations from standards and criteria which relate to similar devices or processes.

15
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6.2.5 REPORTS: The lesting agency shall provide a report to the manufacturer that includes the
test protocol and significant data showing the test results. Appropriate comments shall also be
provided.
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SCHEDULE 2

PERMITTED USES AND STANDARDS FOR RECLAITMED WATER

(SECTION 13)

Treament

Requirements?

Effluent Quali

Monitoring

Redlaimed Water Category and Permitted Usas
PUBLIC ACCESS

Requitemen

- Residennal Lawns
- Gresnbelts

.= Yehicle and Driveway Washing
- Landscaping arcund Buildmgs
- Toilet Flushung
= Outside Landscape Fountains
=Qutside Fire Protection
- Sreet Cleaning

- Aquaculture
- Food Crops Eaten Raw
- Pasture (no lag time for animal grazing)
- Frost Protection, Crop Cooling and Chemical
Sprayi
om Crops Easem Raw
RECREATIONALY
~ Stream Augmentation
- lmpoundments for Boating and Fishing
- Snow Making

Secondary’

Chemical
Additiont

Fillntion$2
Disinfection”

Storage!

pH=6-9
£10mg/L BOD,
S2NTU!

22 fecal e0li /100
mL'.IO

General2

pH - weekly

BOD - weeldy
Turbidity - continuous
Coliform®™

~ daily (Bow 2 5000
mi/d)

~ weekly (flow < 5000
m’/d)

{‘Z
Q [

I RESTRICTED PUBLIC ACCESS

AGRICULTURAL
- Commerdially food crops't
- Fodder, Fibre, Crops
- Pasture’®
- Sijviculture
- Nurseries
- 50d Farms
- Spring Frost Protection
« Chenucal Sp
- Trickle Drip [mrigation of Orchards and
Vineyards
= Aquaculture
URBAN/RECREATIONALY
- Landscape Impoundments
- Landscape Watecfalls
- Snow Making (during production)
CONSTRUCTION '
- Soil Campaction
- Dust Conerol
- Aggregate Washing
- Making Cancrets

Secandary*
Disinfection”

- Streamm Augmentation

pH=6-9
<45 mg/L BOD,

" £45mg/1. TSS
<200 feal coli/100

mLs

General™*”

pH - weekly
BOD - weekly
TS5 - daily
Coliform - weekly

-

means greatar than or equal to

means greater than
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AFFENDIX 1 TO SCHEDULE 3,
ETFLANATORY NOTES

Reliability must be provided for all treatment processes as set out in schedule 10. For the urwestricted public access
category emergency storage must also be provided as set out in section 13.

Effluent quality limits must apply to the reclaimed water at the point of discharge- from the treatment facility.
Sixty day storage after secondary treatment is acceptable in lieu of filtration provided the final effluent quality
requirements are met.

Schedule 2 manitoring requirements are additional to and/or take precedence over the monitoring requirements set
out in section 30 and schedule 7.

Secondary treatment processes iriclude activated sludge processes, trickling filters, rotating biological contactors
and many stabilization pond systems. Secondary treatment must produce effluent in which both the BOD and TSS
do not exceed 45 mg/L and average 20 to 30 mg/L

Chemical addition includes coagulant and/or polymer prior to filtration. Use is restricted to those coagflants and
polymers shown to be non-taxic. -

t\‘ i
Filtration means the passing of secondary effluent through filter media such as sand, mm@zi‘é;, anthracite
and/or other comparable filter media. o

Disinfection means the destruction, inactivation er removal of pathogenic microorganisms by chemical, physical
or biological means. Disinfection may be accomplished by chlorination, ozonatian, othar chemical disinfectants,
UV radiation, membrane processes or other processes.

Turbidity limjt shall be met prior to disinfection. The average turbidity must be based on a 24-hour time period.
The turbidity must not exceed 5 NTU at any time. If TSS is used in lieu of turbidity, the average TSS must not
exceed Smng/L.

Coliform limits are median values determined from the bacteriological results of the last 7 days for which
analyses have been completed. Either the membrane filter or fermentation tube technique must be used.

The rumber of fecal coliform organisms must not exceed 14/100 mL in any sample.

Microbiological quality of the reclaimed water must be fully characterized prior to implementation of a reuse
program. Reclaimed water must not contain measurable levels of pathogens. Reclaimed water must be clean,
odourless, non-irritating to skin and eyes and must contain no substances that are toxic upon ingestion.

Agricultural (crop) limits must govern criteria for metals. High nutrient levels may adversely affect some crops
during certain growth stages. Crop limits and season must govern nutrient application.

Coliform monitoring must be daily for all flows 2 5000 m*/d. For flows < 5000 m*/d, coliform monitoring nmst be
weekly unless quality limit exceeded, in which case monitoring must be daily until quality limit is in compliance.
Ten tests must be conducted to demonstrate that the discharge is back in compliance and frequency can be reduced.

Dechlorination must be undertaken to protect aquatic species of flora and fauna. Nutrient removal may be
necessary to limit algae growth in impoundments.



15

le

17

18

19

21

Municipal Sewage Regulation, Draft 3.1, November 5, 1996

Commerdally processed food crops are those that, prior to sale to the public or others, have undergone chemical or
physical processing suffident to destroy pathogens.

Milking animals must be prohibited from grazing for 6 days after irrigation ceases. Other cattle must be
prohibited from grazing for 3 days after irrigation ceases unless the meat is inspected under the Federal Meat

Inspection Program.
The number of fecal coliform organisms must not exceed 800/100 mL in any sample.

Worker contact with reclaimed water must be minimized. A higher level of disinfection to achieve s 14 fecal
coli/100 mL must be provided where frequent worker contact with reclaimed water is likely.

Setback distance to potable water well must be 2 30 m. Windblown spray st not reach areas accessible to the
public.

Cornsult recommended water quality limits for make-up water. Additional treatment by user is usually provided
to prevent scaling, corresion, biological growths, fouling and foaming.

If chlorine is used as a disinfectant then dechlorination is necessary to protect aquatic species of flora and fauna.
The use of alternative disinfection methods is recommended. Possible effects an groundwater must be evaluated.
Receiving water quality requirements may necessitate additonal treatment. The temperature of the reclaimed
water must not adversely affect the ecosystem.
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SAMPLE WATER REUSE APPLICATION FORM



cMHC 82 scHL

Helping to house Canadians SAMPLE APPLICATION FOR APPROVAL OF
A WATER REUSE SYSTEM

This application form is intended for information/educational purposes. The form presents some common information
requirements which may be required for the evaluation and approval of a water reuse system by respective Approval
Authorities. The application is formatted primarily for a small residential water reuse system. Questions concerning the
use or acceptance of this application form should be directed to the local Authority having Jurisdiction.

CMHC makes no claim concerning the completeness or use of this form. Water Reuse system proponents and Approval
Authorities may modify the form to suit their own requirements. It is hoped this Application Form will facilitate an
understanding of the issues and information requirements associated with the proper design and operational requirements
for a water reuse system,

Instructions

1. A complete application submission consists of the following:
{a) Complete and sign application form {Owner, Designer, Municipality};
{b) Complete and attach agreements and statements as may be required by the

Authority having Jurisdiction;

{e) Attach supporting documentation, design reports, specifications and plans; and
{f) Include any additional information which may be required.

2. Information which may be submitted in this application or accompanying this application shall

not be considered confidential and may be made available to the public upon request and will be
subject to the Freedom of Information Act and release of such information may be made without
further notice to you.

3. Approval of this application shall be subject to Terms and Conditions as may be deemed
appropriate by the Approval Agency.

1. Applicant / Owner

Name (attach proof if an incorporated body) Company
Address (Include street number, concession, lot, etc.) City / Province
Postal Code Telephone Number Fax Number

Is the Applicant / Owner (include attachments to this application as may be necessary):

Owner of the System? O Yes 0 No If No attach name and address of Owner of the
waorks.

Operating Authority? O Yes O No If No attach name and address of Operating
Authority.

Owner of the Property? 0 Yes U No If No attach name and address of Land Owner.

2. Contact for Technical and Design Iinformation

Name / Title / Company

Address City / Province

Postal Code Telephone Number Fax Number




3. Laboratory Testing Company (Company to be used for Water Quality Testing)

Name / Title / Company

Address

City / Province

Postal Code

Telephone Number Fax Number

4. System Site Location {(Address, Municipality)

Same as Applicant/Ow

ner O or specify below

5. Water Reuse System Classification and Intended Use

O Private Residential
O Public Use

A. The Proposed System Use is Intended for:

Use (Single Dwelling) O Multiple Residential Use
0O Other Use please specify

w

Number of Dwelling Units

Oooogoe

System Design by Others, specify

The System Process/Design as Submitted for Approval is:
System Design Pre-approved by Authority having Jurisdiction
Experimental / Research System

System Design by Professional Engineer

Non Potable Uses:
O Toilet Flushing
O Recreational Use

O Other, specify

D. The water reuse system is to be used for:
Potable (Drinking water or food handling/preparation water) [ Yes

O Irrigation / lawn watering [ Fire Protection

[J Environmental Use (i.e. habitat enhancement)

O No

O Washing / Bathing

Page 2 of 8




6. System Description (description of the process design and equipment to be attached)

A. Source of Raw Water

O Rain Water O Wastewater specify (light greywater / greywater / blackwater)
0O Ground Water [ Surface Water specify source
O Treated Water O Other specify

B. Raw Water Quality Testing Results Available
O Yes (Attach Test Results) O No, Provide Explanation Below

C. Proposed Unit Treatment Process (Indicate Applicable Processes)
O Screening 0 Sedimentation O Filtration 0 Disinfection

O Other Treatment Processes (reverse osmosis, microfiltrations, ultrafiltrations, advance treatment
process) specify

D. Is the Water Reuse System Connected to:

O Public Watermain, O Private Water Supply System O Not applicable, explain
Specify Reason (i.e. emergency backup or other)

E. Transmission / Distribution / Plumping
Describe Water Reuse Transmission System (Dual Systems, etc.)

7. Additional Approvals Obtained

A. Pre consultation with Approval Agency O Yes (specify below) O No

B. Municipal Consultation O Yes (specify below) O No O Not Applicable
(where applicable) (Specify Reasons)

C. Public Consultation O Yes (specify below) O No

D. List any other environmental approvals/permits applied for:
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8. Schedule
A. Estimated Start of Construction (M/Y}:
B. Estimated Start of Operation (M/Y):

9. Cost Estimate
A. Cost of Treatment System and Installation:
B. Cost of Transmission / Distribution System or Retrofits:
C. Life Expectancy of System (years):
D. Annual Operation and Maintenance Cost:
E. Annual Monitoring and Reporting Cost:
F. Cost Estimate for System Removal and Decommissioning:

10. Supporting Information (provide a list of all information included with the application form)

Supporting Information Attached

A. Pre-application consultation with Approval Authority Yes O No
B. Description of proposed works Yes O No
C. Environmental Study Yes O No
D. Hydrogeological Report Yes O No
E. Design Brief / Report / Engineering Study Yes O No
F. Plans Yes O No
G. Distribution System Details Yes O No
H. Equipment Specifications Yes O No
I. Water Use Patterns, Hydraulic and Process Calculations Yes 0 No
J. Raw water quality analysis Yes O No
K. Treated Water Quality (Objective/Criteria/Guidelines) Yes O No
L. Operations & Maintenance Manual Yes O No
M. Contingency Plan in case of Emergency Failure Yes O No
N. Supporting Data on System Performance Yes O No
0. Other attached information, specify: Yes 0 No
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11. On-Site Wastewater Disposal System (if applicable)

A. Provide details on the wastewater disposal system, if applicable.

B. Discharge connection to a Municipal Sewage Collection System [ Yes O No
(if no provide additional details below).

C. Briefly describe the on-site wastewater disposal system and site conditions (soils, climate,
groundwater and topography - use attachments for additional details where necessary).

12. Monitoring Program

Describe specific testing, observations and monitoring to be performed. Provide details on objective,
parameters to be tested, methodology, frequency and duration. Use additional attachments where
necessary.

A. Water Quality Objectives

B. List Chemical Bacteriological Parameter to be tested and frequency of testing

C. Describe duration of monitoring program

D. Describe any additional tests to be performed as part of the monitoring program

E. Descirbe any additional details, equipment, which are integral to the program

Page 5 of 8



13. Statement of Professional Engineer

1/We, the undersigned hereby declare that, to the best of my/our knowledge, the information contained herein and
the information submitted in support of this application is complete and accurate and the water reuse system has
been designed in accordance with all requirements of the Autharity having Jurisdiction.

Name

Title

Company

Address

Signature

Date

14. Statement of Municipality (where applicable or Responsible Authority)

Munigcipal / Responsible Authority requirements.

1, the undersigned hereby declare on behalf of the Municipality / Responsible Authority that the Municipality /
Respansible Authority has no objectian to the water reuse system application and the proposed system conforms to

Name

Title

Signature

Date

15. Statement of Owner

the construction/operation of the proposed system.

sampling and monitoring at all reasonable times.

Authority having jurisdiction.

1/We, the undersigned hereby declare that I/We am the owner(s) of the proposed water reuse system and [/We have
attached to this document supporting liability/operations/monitoring terms and conditions and agree to abide by
these and any additional terms and conditions which may be requested by the Authority having jurisdiction prior to

I/We also agree that an Environmental Health Officer will have a right of access for the purpose of inspection,
I/We also agree that in the event the property, where the water reuse treatment system is located, should be

proposed for sale, that all prospective purchaser(s} of the property will be advised of the ‘system’ and that as a
condition of sale, the purchaser will be required to agree to and sign the original proposal and submit a copy to the

Name Title
Company Address
Signature Date
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16. ADDITIONAL APPLICATION DETAILS / SUPPORTING INFORMATION (Use this space to provide any
supplementary application details).
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16. ADDITIONAL APPLICATION DETAILS / SUPPORTING INFORMATION....... continued
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SAMPLE APPLICATION FOR APPROVAL OF A WATER REUSE SYSTEM
Instructions and Guide For Completing Application Form

The following information is provided to assist in completing the water reuse system application form.
Information and conditions which may be considered for inclusion in a water reuse system agreement are presented
at the end.

1.

Applicant

Provide legal name of Owner or incorporation/partnership as may be applicable. Supporting
documentation (proof of articles of incorporation, partnership declarations or certification) may be
required.

Contact for Technical and Design Information

Provide the name of the contact for further technical and design information. The name of the technical
contact would normally be the Professional Engineer who is responsible for the system design and who
can make design changes if requested.

Laboratory Testing Company

In the event that system operation monitoring is to be performed by the owner in accordance with an
agreed upon performance monitoring program, then the name of the laboratory testing company should
be identified which meets laboratory certification requirements of the Authority.

System / Site Location

Identify the location where the water reuse system is to be installed and operated if different than the
Owner(s)’ address.

Water Reuse System Application, Classification and Intended Use

a. Identify the intended application for the water reuse system as either a public or private use and
the building classification (residential dwellings or other building uses). For applications not
associated with residential use, specify the intended application (i.e. commercial car wash, etc.).

b. Identify the number of dwelling units to be serviced by the system where the intended application
is associated with residential use.

c. Identify whether the water reuse system process and design represents a Pre-approved design ,
an engineered system, a system design by others (i.e. manufacture) or is an experimental research
system. If the system is intended for research then supporting research documentation and aims
and objective of the research project should be provided in a separate attached report. For all
other systems, Engineering reports and supporting manufactures specifications and equipment
performance test literature should accompany the application.

d. Described the intended use of the system.



The approval of a water reuse system for direct potable use must clearly demonstrate the proposed
system can comply with drinking water standards, is supported by all proposed users and
regulatory agency, and a health effects study has been performed which provides a comprehensive
assessment of water quality and human health risks which is acceptable to the local medical
officer of health.

Uses associated with a non potable system should be identified. There may be more than one
intended use of the system. A change in system use will likely require a subsequent review and
approval as part of any system operation terms and conditions.

System Description

a.

b.

Identify the source of the raw / untreated water to be treated by the system.

Provide results of any raw / untreated water quality test parameter results. A series of test results
may be required for parameters to be approved. The system designer should consult with the
Authority for a list of water quality parameters to be tested. A list of important parameters is
provided in this Guide. Test results any analysis would normally be provided in a Feasibility or
Engineering Study Report.

Use the checklist to indicate the unit treatment process(es) being proposed. This information
should be presented in greater detail on a treatment process diagram and described in a system
design brief.

Indicate whether the system has a direct connection with a potable water supply system for
emergency backup or make-up water requirements. Further details on the plumbing system
should be addressed in the design brief to ensure there are adequate safeguards to prevent
backflow or cross-connection between potable and non-potable plumbing systems. Where
connections are proposed to a potable water system, indicate backflow prevention devices and
safeguard to be employed. Backflow preventers should conform to Canadian Standards
Association specifications with installation and testing performed by qualified installers.

Provide a brief description of the plumbing distribution system and indicate whether backflow
preventers and /or other devices or tests are proposed to safeguard potable water system. Testing
methods and devices to be used may be subject to approval in accordance with local
building/plumbing code requirements.

Additional Approvals Obtained

It is recommended that the applicant consult with reviewing agencies, municipality and/or Approval
Authority to discuss and confirm submission requirements, approvals and permits necessary for a water
reuse system.

a.

Indicate if there has been any pre consultation meetings with the Approval Agency. Indicate times
and dates for Authority file reference purposes.

Indicate whether the applicant has had prior consultation(s) with the municipality or authority
having jurisdiction. Where applicable indicate times and dates for authority follow-up or
reference purposes.
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11.

c. Indicate if the affected public has been consulted about the project and the nature of consultations
conducted. All system users should be adequately informed about the project and its impacts and
associated health risks. All users should have an opportunity to voice any concerns. Times, dates

and supporting documentation/statements should be provided and concerns documented as may
be warranted.

d. List all environmental approvals and permit requirements which have been applied for. Where
appropriate outline the status of any submission.

Schedule

Indicated the planned start date for system installation and the estimated date of system operation. System
construction should not commence without first obtaining all necessary approval(s). System operation
should not commence until all terms and conditions for system commissioning have been met.

Cost Estimate

a. System cost estimates should be prepared by a water reuse system designer who is familiar with
treatment system design, equipment component costs and operational/maintenance costs. Cash
or security performance provisions may be requested by the Approving Authority.

b. The total estimated cost of the treatment system components and installation should be provided
together with the cost of any plumbing distribution system medications or retrofits.

c. The anticipate life expectancy of the system should be provided or where terms and conditions for
approval outline a system approval expiry time, the approval expiry time limit should be
indicated.

d. Annual system operational and maintenance costs should be provided. Additional details such as
operational and maintenance procedures should be provided in an engineering study or design
brief.

e. Annual monitoring and reporting costs should be based on the requirements contained in an
approved monitoring program.

f. A cost estimate should be provided to decommission the system in the event of system failure or
non compliance with monitoring terms and conditions associated with the system performance and
reporting requirements.

Supporting Information

A checklist of supporting information and documentation is provided which may be required for the

review and approval of a system. The checklist should be completed to indicate whether or not the

supporting information and documentation has been provided as part of the application submission..

On-Site Wastewater Disposal System

Indicate whether effluent discharge from the water reuse system is connected to a municipal or communal
sewer collection system. If the wastewater is to be discharged to a private sewage disposal system, the
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13.

14.

15.

proponent should provide additional information to describe the disposal system and associated site
conditions as warranted.

Monitoring Program

Describe any specific testing and monitoring program to be followed or being proposed. Provide any
additional details in attachments if necessary.

a. Details on water quality objectives (regulatory conformance requirements and/or system design
objectives) should be outlined. Where the objectives have been established by existing regulatory
policy documents or standards, the applicable standard should be indicated.

b. List the chemical / bacteriological parameters to be tested for and the testing frequency.

c. Describe the length and duration of the proposed monitoring program or monitoring program as
required by regulatory authority.

d. Describe any additional tests or observations to be performed as part of the monitoring program
either as part of the system commissioning and/or system operation as may be warranted.

e. Describe any additional details of the monitoring program such as protocols to be followed during
emergency or performance non-compliance. Outline any additional system safeguards and/or
controls which are integral to the monitoring program.

Statement of Professional Engineer

The Applicant should sign the statement indicating that, to the best of their knowledge, the information
submitted in the application is complete and accurate.

Statement of Municipality or Responsible Authority (RA)

Where the applicant is not the municipality or responsible authority, the municipality/RA should indicate
that the system as proposed conforms with Municipal/RA requirements and the Municipality/RA has not
objection to the system as being proposed.

Statement of Applicant

The Applicant should sign the statement indicating that, to the best of their knowledge, the information
submitted in the application is complete and accurate and the applicant agrees to abide by any terms and
conditions required by the Approving Authority prior to system construction and operation. Further the
applicant agrees that the Responsible Authority or Environmental Health Officer shall have right of access
for the purpose of inspection/sampling/monitoring at all reasonable times.

The final condition in the applicant statement is to inform any future or prospective property owner of the
system that as a condition of any sale, the purchaser agrees to abide by any of the water reuse system
original approved terms and conditions.



