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1.0 INTRODUCTION

Municipal sewerage systems discharging to the Fraser River Basin collect and treat not only the
domestic flow of over 80% of the Fraser River Basin population (approximately 1.51 million
people), but also industrial and commercial wastewater (Dorcey & Griggs, 1988).  In fact, in a
1986 survey conducted by Environment Canada and the Ontario Ministry of Environment, it was
determined that the percentage of industrial wastewater discharged to municipal systems in
Canadian cities ranged from 5% to as much as 40% (approximately 13% in Vancouver) (Env.
Canada et al., 1986). 

Municipal wastewater discharges to the Fraser River Basin have been found to contain an array
of potentially toxic compounds, such as un-ionized ammonia, cyanide, chlorine, anionic
surfactants, heavy metals, organic materials, phenols and sulphides (Env. Canada & BCE, 1992).
 A large portion of these contaminants are likely attributable to discharges of industrial or
commercial origin.   In addition to aquatic habitat being exposed to the potentially toxic
compounds passing through wastewater treatment facilities, numerous other concerns
attributable to sewer discharge of industrial wastes may be experienced.  For example, the toxic
contaminants of industrial wastewater may interfere with treatment plant operations; can corrode
piping and equipment in sewer lines and in the treatment plant; may contain volatile compounds
or fuels which can explode or burn in the sewerage system; and finally, might pose a threat to
sewerage system workers by creating poisonous gases or by causing burns or skin irritation.  A
comprehensive, uniformly applied sewer use control program could however, reduce the
occurrence of the aforementioned.  

This report may serve as a first initiative towards the development of a sewer use control
program for British Columbia.  It involved three main areas of study.  Firstly, for the purpose of
ascertaining the state of wastewater regulation in B.C., an inventory was conducted of the sewer
use bylaws in effect in the municipalities of the Fraser River Basin and the Burrard Inlet Drainage
Basin and the other regulations governing the discharge of wastewater in B.C.  The U.S.
industrial wastewater pretreatment program and the Ontario sewer use control program were
then reviewed to provide recommendations for a suitable program for British Columbia.  Finally,
wastewater minimization opportunities for industries and commercial enterprises were discussed.
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2.0 SEWER USE BYLAW INVENTORY

A questionnaire survey of the 48 municipal jurisdictions located within, or discharging
wastewater to, the Fraser River Basin and the Burrard Inlet Drainage Basin was conducted.  The
purpose of the survey was twofold: first, to obtain a copy of the municipal sewer use bylaw and
second, to elicit information potentially beneficial to the development and organization of a
model source control program for the Fraser River Basin (ie., information regarding non-
domestic wastewater sources, the difficulties and resource implications of existing wastewater
control programs, and the level of wastewater treatment currently undertaken).

From the questionnaire it was established that only the municipalities which comprise the Greater
Vancouver Sewerage and Drainage District (GVS&DD) have, and strictly enforce, bylaws
specifically addressing sewer use.  The majority of the remaining municipalities in the study area
stipulated prohibitions on the use of the sewerage system in their sewer connection bylaw. 
While the degree and detail of the prohibitions varied from municipality to municipality, all
bylaws were less comprehensive than that of the GVS&DD.  Eight municipalities in the study
area did not stipulate any restrictions on the discharge of waste to their sewerage system. 

The wastewater parameters regulated by each municipality are summarized in Table 2.1.  The
respective bylaws are in Appendix A and Appendix B contains the responses to the
questionnaires.
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3.0 REGULATIONS INVENTORY

3.1 Federal Acts

Numerous federal acts pertaining to water and water quality have been passed under the
legislative authority set out by the Canadian Constitution.  These include the Fisheries Act, the
Canadian Environmental Protection Act, the Environmental Contaminants Act, the Atomic
Energy Control Act, the Navigable Waters Protection Act, the International Boundary Waters
Treaty Act and the Canada Water Act.  While the general provisions of these acts can have an
impact on the effluent discharge practices of industries in the Fraser River Basin, only the
Fisheries Act and the Canadian Environmental Protection Act have developed regulations,
guidelines, codes of practice and objectives targeted at specific industrial groups.

The Fisheries Act is the principal federal water pollution control statute.  It protects fish and its
habitat by prohibiting the discharge of deleterious substances of any type into water frequented
by fish.  Since almost any substance in sufficient concentration may be harmful to fish, this is a
very broad prohibition.  As such, regulations have been passed exempting selected industries
from prosecution under this section provided that they are within the concentrations specified by
the regulations.  In the absence of more stringent provincial standards, these concentration limits
are applied as the minimum requirements across Canada.

The Canadian Environmental Protection Act (CEPA), passed in 1988, was intended to replace
the Environmental Contaminants Act and provide a consistent Canada-wide framework for
environmental protection.  The Environmental Contaminants Act established a list of substances
potentially constituting a danger to the environment due to either their nature or concentration. 
Similarly under CEPA, a Priority Substances List is continually being developed for chemicals
considered potentially toxic to the environment.  If through investigation, chemicals on this List
are in fact found to be hazardous to the environment, the chemicals are then placed on a List of
Toxic Substances and regulations pertaining to their release (and manufacture, use and sale) may
be imposed.

Table 3.1 presents a list of the regulations, guidelines, objectives and codes of practice under the
Fisheries Act and CEPA which refer to specific industries.  However, it should be noted that the
majority of regulations under CEPA and the Environmental Contaminants Act regulate the
manufacture and movement of specific chemicals (rather than specific industries) and thus
indirectly impact numerous industries in the study area.  A listing of the regulations and
guidelines pertaining to specific chemicals may be found in the publication ECO/LOG Canadian
Pollution Legislation.  Copies of the documents listed in Table 3.1 have been compiled for
Appendix C.
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Table 3.1
Regulations, Guidelines, Objectives and

Codes of Practice under Federal Acts

Fisheries Act Canadian Environmental Protection
Act

Regulations

�Chlor-Alkali Mercury Liquid Effluent Regulations
�Meat and Poultry Products Plant Liquid Effluent

Regulations
�Metal Mining Liquid Effluent Regulations
�Petroleum Refinery Liquid Effluent Regulations
�Potato Processing Plant Liquid Effluent

Regulations
�Pulp and Paper Effluent Regulations

Regulations

�Pulp and Paper Mill Defoamer and
Wood Chip Regulations

�Pulp and Paper Mill Effluent
Chlorinated Dioxins and Furans
Regulations

Guidelines

�Existing Metal Mining Liquid Effluent Guidelines
�Existing Petroleum Refinery Liquid Effluent

Guidelines
�Fish Processing Operations Liquid Effluent

Guidelines
�Meat and Poultry Products Plant Effluent

Guidelines
�Metal Finishing Liquid Effluent Guidelines
�Metal Mining Liquid Effluent Guidelines
�Petroleum Refinery Liquid Effluent Guidelines
�Potato Processing Plant Effluent Guidelines
�Pulp and Paper Effluent Guidelines
�Toxicity Guidelines for Potato Processing Plants

Codes of Practice

�Code of Good Operating Practice for
Vinyl Chloride and Polyvinyl
Chloride Manufacturing Operations

Codes of Practice

�Code of Good Housekeeping Practice for the Metal
Finishing Industry

    Source: ECO/LOG Canadian Pollution Legislation
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3.2 Provincial Acts

The Provincial Waste Management Act was passed in 1982 to replace the Pollution Control
Act of 1967.  Under this Act, a series of Pollution Control Objectives were developed for
the major industries in the Province to resolve what technical considerations and measures
would be required of industry to meet the requirements of the Pollution Control Act.  The
requirements of the objectives are however only enforceable through their incorporation in
permits or approvals.  The industries for which objectives have been developed are listed in
Table 3.2.  Indirectly, the Special Waste Regulations developed under the Waste
Management Act may also impact the discharge of effluent from industries in the study
area.

Table 3.2
Objectives Under the Provincial Waste Management Act

Objective Regulated Industry

Pollution Control
Objectives for the Chemical and
Petroleum Industries

Acetylene Plants
Alum Plants
Chlor-alkali Industry
Explosive Plants
Fertilizer Plants
Misc. Chemical Industries
Natural Gas Plants Petrochemical

Industry
Petroleum Industry
Resin and Paint Industry 
Sodium Chlorate Industry
Sulphuric Acid Plants

Pollution Control
Objectives for the Food-
Processing, Agriculturally
Oriented, and Other
Miscellaneous Industries  

Breweries and Distilleries
Car-wash Operations
Cement Manufacturing
Confined Livestock and Poultry Feeding

Operations
Egg-Packing and Egg-Processing
Fish Hatcheries
Fish Processing Plants
Fruit and Vegetable Processing
Glass-Manufacturing Plants
Industries Discharging Heavy Metals
Laundromats
Meat Manufacturing Processes
Metal-Finishing Plants
Milk-Processing Plants
Poultry Processing
Ready-Mix Concrete Batch Plants
Soft-Drink Bottling Plants
Tanneries

Pollution Control
Objectives for the Forest Products

Debarkers
Planer Mills
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Table 3.2
Objectives Under the Provincial Waste Management Act

Objective Regulated Industry

Industry Pulping Processes (Kraft, Sulphite &
Mechanical)

Saw Mills
Shingle Mills
Veneer and Plywood Mills
Wood Preserving

Pollution Control
Objectives for the Mining,
Smelting and Related Industries

Mining
Smelting

3.3 Municipal Initiatives

The Greater Vancouver Regional District (GVRD) is currently considering the development
of Codes of Practice for several commercial, industrial and institutional sectors in the
GVRD which produce wastewater containing contaminants of concern.  It is intended that
these Codes of Practice be enforced, under the authority of the GVRD bylaw, through
random inspections by the Air Quality and Source Control Department of the GVRD and
City of Vancouver officers.  Table 3.3 lists the Codes under consideration.

Table 3.3
Codes of Practice being Considered by the Greater

Vancouver Regional District

Analytical Laboratories

Automotive Repair and Service Facilities

Brew-on-Premises Operations

Dry Cleaners

Hospitals

Photofinishing

Printers

Restaurants

X-Ray Laboratories
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4.0 NON-REGULATED DISCHARGES

Both federal and provincial legislation stipulate general provisions for the protection of the
environment from discharges of contaminated water.  In addition, under these pieces of
legislation, regulations, guidelines, objectives and codes of practice have been developed to
specifically address some of the industrial discharges containing contaminants of particular
concern.  However, to date, numerous potentially hazardous commercial and industrial
discharges have not been specifically addressed.  The chemicals of concern typically found
in these discharges and the rationale for this concern are discussed in this Section.

4.1 Chemicals of Concern

Table 4.1 presents a listing of the chemicals of potential concern in the unregulated
wastewater discharges of industries and commercial enterprises located in the Fraser River
Basin and the Burrard Inlet Drainage Basin.  The listing of chemicals is based on those
chemicals typically found, or monitored for, in these discharges and the potential risk they
pose to human health, the environment and sewerage system operation.  It should be noted 
however, that high levels of conventional wastewater parameters such as, the suspended
solids concentration and the biochemical oxygen demand, can also negatively impact the
environment and sewerage system operation.

4.2 Rationale for Concern

Table 4.2 presents some of the possible deleterious effects the release of the wastewater
contaminants listed in Table 4.1 might have on human health, the environment and sewerage
system operation.



TABLE 4.1

Principle chemicals of potential concern in the provincially and federally
unregulated wastewater discharges of industries in the

Fraser River Basin and the Burrard Inlet Drainage Basin

Characteristics

Non-Regulated Discharges

Elements Compounds

Automobile Manufacturing Cadmium Acetic Acid

(1.5) I Chromium Chloride

Copper Cyanide

Iron Hydrochloric Acid

Lead Nitric Acid

Manganese Phenols

Nickel Phosphates

Zinc Sulphuric Acid

Automobile Repair Aluminum Acetone

(incl. Body Shops arsd Radiator Shops) Arsenic Ammonia

(1, 3) Cadmium Benzene

Chromium Carbon Tetrachloride

Cobalt Chlorobenzene

copper chloroform

Iron Ethylbcnzerse

Lead Gasoline

Manganese Hydrochloric Acid

Mercury Hydrogen FhStitk

Molybdenum Methyylene Chloride

Nickel Methyl Ethyl Ketone

Silver Nitric Acid

Zinc Sodium Hydroxide

Sulfuric Acid
Tetrachloroethylene
Toluene
1,1,2- Trichloroethane

Trich}oroethylene

Xylene

Battery Manufacturing Cadmium Nitrosamines

(1) Chromium
Coppa

Lead
Mercury
Nickel

Boatyards Arsenic Misc. Solvents

(2) copper Tributyltin

Lead
Zinc



TABLE 4.1 (Continued)

Non-Regulated Discharges

Textiles Manufacturing
(1,3!5)

Elements

Arsenic
Chlorine
Chromium
Copper

Characteristics

Compounds

Acetic Acid

Acrolein

Acrylonitrile
Ammonia
AniIine

Asbestos
Benzene
Dichlorcethyl Ether
Ethylene Oxide

FortttaIdehyde

Hydrochloric Acid
Hydrogen Fluoride

Methylene Chloride

Nitric Acid

Phenol
Sulphate
Sulphide
Sulphuric Acid

Tetrachloroethane
Tetrachloroethy lene
Tohsene

Trialkyltin Compounds
Trichloroetlsylene

2,4,6-Trichlorophenol

1. Atkinson, 1992
2. True, Personal Communication

3. Greater Vancouver Regional District, 1993
4. Municipality of Metro Seattle, 1989
5. Liptak, 1974



TABLE 4.1 (Continued)

Characteristics

Non-Regulated Discharges

Elements Compounds

Paint and Dye Shops Aluminum Acetone

(1) Antimony Aniline

Arsenic Benzene

Cadmium Carbon Tetmchloride

Selenium Chloroform
Dichlorocthylene

Dichloroethyl Ether

2,4-Dimethyl Phenol
Dimethyl Phthalate
Dinitrotoluene

\ Dioxane

Etlrylbenzene
Ethylene Dichloride

Formaldehyde

Hexachlorobenzene

Metfrylene Chloride
Methyl Ethyl Ketone
Naphthalene
Nirrobenzene
Nitrophenol
PCBS
Sulphunc Aicd
Tetrachloroethylene
Tohrene
Trialkyltin Compounds
1,2,4-Tnchlorobenzcne

Tnchloroethylenc

1,2,4-Trichlorobenzene

Trichloroethylcne
Xylene

Pharmaceutical Industry Antimony Acetone

(1) ArseNc Acrolein

Mercury Ammonia

Aniline
Benzene
Bromoform

Chloroform
Ethylene Dichloride

Ethylene Oxide
Formaldehyde
Methylene Chloride
Nitrobenzene

Nitrogen Oxides
phenol
Toluene
Trichloroethylene
Xylenc



TABLE 4.1 (Continued)

Characteristics

Non-Regulated Discharges

Elements ‘ Compounds

Photographic & Lithographic tndustry Aluminum Acetic Acid

(incl. photo& plate processing and printing) Boron Acetone

(1,3,4) Cadmium Acrolein

Chromium Ammonia

Copper Aniline

Iron Benzene

Lead Carbon Tetrachloride

Manganese Chloroform

Selenium Cyanide

Silver Ethylene Dichloride

Zinc Formaldehyde

Hexane
Hydrochloric Acid

Isophorone

Methylchloroform
Methylene Chloride
Methyl Erhyl Ketone
MEK (2-Butanone)

Napthalene

Nitric Acid

Sodum Hydroxide

Sulphuric Acid
Tetrachloroetbane

Tohrenc

1,1,2-Trichloroethane
Trichioroethylenc
Xylene

Pottery and Enamels Production Antimony Hydrogerr Fluoride

(1) Arsenic
Beryllium

Remediation Sitea Aluminum Benzene

(3) Cadmium Ethylbenzene

Chromium PAHs

Coppe$ PCBS

fron Phenols

Lad’ Sulphide

Mtiganesc Tohreoe

Nickel \Xylene

tine



/

TABLE 4.1 (Continued)

Characteristics

Non-Regulated Discharges

Elements Compounds

Cosmetics, Perfumes and Lotions Production Aluminum Ammonia

(1) Selenium Benzene

Chloroform

Dichloroethylene

Dimethyl Phthaiate

Ethylene Dichloride

Hydrochloric Acid
Hydrogen Fluoride

Methylchloroform
Methyl Ethyl Ketone
N-butyl Phthalatc

Nitric Acid
Nitrobenzene

Nitrosarnines

phenol
..

Sodium Hydrotide
Sulfiric Acid

Toluene

Xylene

Dental Offices cadmium
(2) Mercury

Silvez

Dry Cleaners Dichloroetfryl Ether

(1, 2) Edtylene Dichloride

Methylchlorofonn
Propylene Dichloride
Tetrachioroethane

Tetrachloroedryiene
‘1,1,2-Trichloroethane

Trichloroethyiene

Electrical & Electronic Parts Industry Aluminum Chlorobenzene

(1,3) Boron PCBS

cadmium Sulphate

Chromium Sulphide

cobalt 1,2,4-Trichlorobenzenc

Coppa 1,1,2-Trichloroethane

h-on

Lead

Manganese
Molybdenum

Nickel
Silver

Zhc
\



TABLE 4.1 (Continued)

Characteristics

Non-Regulated Discharges

Elements Compounds

Foundries Aluminum Sulphate

(3) Cadmium Sulphide

Chromium

Cobalt

Copper

Iron

Lead
Manganese
Nickel
Titanium
Zkrc

Furniture Making Acetic Acid

(1) Acetone
Benzene
Ethylbenzene
EthyleneDichloride
Kerosene
MethyleneChloride
MethylEthyl Ketone
Toluene

Hospitals Barium Acetone

(4) Boron Bis (2-Ethylhaxyl)Phth.slate
Bayllium Chloroform

cadmium DimethylPhthalatc

chromium Ethyl Benzene

copper 4-Methylphenol (Cresol)

I&ad Phenol

Mercury XyIene

Nickel
Silva
Zrrc

Laboratories (misc.) ArseNc Acetic Acid

(1) cadmium Acetone
Chromium \ Ammonia

Mercury Bromoforrn
Carbon Tetrachloride
Chloroform
Dloxane
HydrochloricAcid
MethyleneChloride
Methyl ErhylKetone
Nitric Acid
Nitrosamines
Sodium Hydroxide
Sulphuric Acid
Toluene
Xylene



TABLE4.1 (Continued)

Non-Regulated Discharges

Textiles Manufacturing
(1,3,5)

Elements

Arsenic
Chlorine
Chromium
Copper

Characteriath

Compounds

Acetic Acid
Acrolein
Acrylonitrile
Ammonia

Aniline
Asbestos
Benzene
Dichlorwthyl Ether

Ethylene Oxide
Forrrddehyde

Hydrochloric Acid

Hydrogen Ffuoride
Methylene Chloride
Nitric Acid

Phenol

Sulphate
Sulphide
Sulphuric Acid

Tetrachloroeduure
Tetrachloroethylene

Tohsene
Triaikyltin Compounds
Trichloroethylene

2,4,6-Tnchlorophenol

1. Atkinson, 1992
2. True, Personal Communication

3. Greater Vancouver Regional District, 1993
4, Municipality of Metro Seattle, 1989

5. Liptak, 1974
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

Elements

Aluminum (1, 2) - considered relatively non-toxic to both aquatic organisms and
humans

- chronic exposure to aluminum may however, cause softening of
the bones and brain dysfunction

- linkage of aluminum to Alzheimer's Disease is currently under
investigation

Antimony (1, 2) - persistent in environment
- bioaccumulative, particularly in marine life
- food chain contamination potential is high
- highly toxic to aquatic organisms, particularly algae
- routes of harmful human exposure include inhalation, ingestion or

skin contact
- considered highly toxic

Arsenic (1, 2) - may be persistent in water
- slowly mobile in soil
- limited bioaccumulation
- moderate food chain contamination
- used in pesticides
- toxic to many types of bacteria and to varying degrees, different

species of fish and lower forms of aquatic animals and plants
- inhibitory to all biological sewage treatment plant processes at

relatively low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- carcinogenic by skin contact and inhalation
- possible carcinogen by ingestion
- mutagen
- potential teratogen
- accumulative poison in the liver and kidneys
- considered highly toxic

Barium (2) - soluble barium compounds are considered poisonous
- most natural waters and wastewaters rapidly precipitate the

barium ion as highly insoluble barite (BaSO4) and witherite
(BaCO3)

Beryllium (1, 2) - slightly flammable
- some persistency in environment
- potential bioaccumulation
- potential food chain contamination
- highly toxic to aquatic organisms at very low concentrations (6)
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- possible carcinogen
- considered highly toxic

Boron (2) - as a result of the sensitivity of some plants to boron, restrictions
have been placed on the concentration of boron in irrigation water
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- not considered particularly toxic to humans, except under
extraordinary circumstances.

Cadmium (1, 2) - moderately flammable
- persistent in the environment
- bioaccumulative in aquatic life and the food chain
- accumulates in soils
- acute toxicity to fish and other aquatic organisms may occur at

concentrations as low as 1.0�g/L
- toxicity of cadmium compounds generally increases as salinity

decreases
- routes of harmful human exposure include ingestion and

inhalation
- probable carcinogen by inhalation
- mutagen
- possible teratogen
- considered highly toxic

Chlorine (1) - highly corrosive in presence of moisture
- persistent in water for a few days
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include inhalation and skin

contact
- considered highly toxic

Chromium (1, 2) - bioconcentration
- food chain contamination
- hexavalent chromium compounds have been found to be the most

toxic (to humans and to aquatic life) of chromium compounds. 
- chromium compounds are harmful to aquatic life at very low

concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- hexavalent chromium compounds are carcinogenic
- numerous other chromium compounds are probable carcinogens.
- all chromium compounds mutagenic
- chromium and chromium compounds are considered highly toxic

Cobalt (2) - considered relatively non-toxic, although it has been shown to
cause dermatitis and some skin hypersensitivity

Copper (2) - relatively toxic to various species of fresh- and saltwater animals
- used as a fungicide
- not considered particularly toxic to humans
- identified as an animal carcinogen, but has not been conclusively

identified as a human carcinogen.

Iron (2) - essentially non-toxic to aquatic organisms and humans

Lead (1, 2) - bioaccumulative
- potential food chain contamination
- highly toxic to aquatic organisms
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- accumulates in body with a particular affinity for bone tissue
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- probable carcinogen
- potential mutagen
- potential teratogen

Manganese (2) - potential concern regarding bioaccumulation of manganese in the
edible portions of molluscs

- considered relatively non-toxic to aquatic organisms and humans;
problems only encountered at abnormally high concentrations 

Mercury (1, 2) - bioaccumulative in the tissues of fish, plants and animals
- the compounds and salts of mercury have differing environmental

and human health effects than that of mercury alone
- organic compounds of mercury are generally more toxic than the

inorganic compounds; organic methyl mercury being the most
toxic

- inorganic forms can be methylated in sediments and within the
food chain

- harmful to aquatic organisms at very low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- accumulates in the liver, spleen, kidneys and bone
- methyl mercury also accumulates in brain
- significant teratogen.
- considered extremely toxic to humans

Molybdenum (2) - relatively non-toxic to both animals and humans
- may have a deleterious effect on soil properties or crop growth

Nickel (1, 2) - can persist in natural waters indefinitely
- bioaccumulative
- relatively toxic to aquatic organisms 
- routes of harmful human exposure include inhalation and

ingestion
- carcinogenic by inhalation
- capable of causing mutagenic effects
- considered of high toxicity (1); relatively non-toxic to humans (2)

Selenium (1, 2) - flammable
- persistent in natural waters
- mobile in water and bottom sediments
- food chain contamination (cereals and grains concentrate

selenium from soil)
- highly toxic to aquatic life in very low concentrations (1); fairly

toxic to aquatic organisms (2)
- tertogenic in birds exposed to high concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- retained in liver and kidneys
- majority of recent studies of humans and animals do not reveal an

association between selenium intake and cancer
- selenium sulphide has been found carcinogenic in mice by oral

exposure

Silver (2) - relatively more toxic to aquatic organisms than to humans
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- in humans, silver generally only causes pigmentation of exposed
tissues

Titanium (2) - titanium itself is physiologically inert; however, some titanium
compounds are considered harmful due to their attached species

Zinc (2) - relatively toxic to organic organisms and bacteria
- inhibitory to biological treatment processes, particularly

nitrification
- large dosages required to cause adverse human health effects

Compounds

1,1,2-Trichloroethane (1) - conflicting data regarding degradability
- leachable
- routes of harmful human exposure include inhalation and skin

contact
- possible carcinogen
- considered highly toxic

1,2 - Dichloroethylene (1) - flammable
- routes of harmful human exposure include diet, inhalation and

skin contact
- carcinogenicity is unknown
- possible mutagen
- considered highly toxic

1,2,4-Trichlorobenzene (1) - little bioaccumulation
- food chain contamination unlikely
- routes of harmful human exposure include inhalation and

ingestion
- carcinogenicity unknown
- considered highly toxic

2,4,6-Trichlorophenol (1) - persistent in soil for 5 days
- biodegradation in fast-moving waters is insignificant
- ingredient in germicides, bactericides and insecticides
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- probable carcinogen
- possible fetotoxin
- possible mutagen
- possible teratogen
- considered highly toxic

2,4-Dimethyl Phenol (1) - may not be rapidly degradable in water
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- possible carcinogen
- considered highly toxic

Acetic Acid (1) - harmful to aquatic life at very low concentrations
- routes of harmful human exposure include inhalation and skin

contact
- no apparent linkages to cancer
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- considered highly toxic

Acetone (1) - flammable
- dangerous to aquatic life in high concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered moderately toxic; serious poisonings are rare

Acrolein (1) - vapour is highly flammable
- harmful to aquatic life in very low concentrations
- used in aquatic weed and mollusk control
- routes of harmful human exposure include inhalation, ingestion

and skin contact
- possible carcinogen
- potential mutagen
- considered highly toxic

Acrylonitrile (1) - very flammable
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- probable carcinogen
- mutagen
- teratogen
- considered highly toxic

Ammonia (1, 2) Ammonia exists in equilibrium with its ionized form, ammonium;
the relative proportions of the two depend upon the pH and
temperature of the wastewater.  It is the un-ionized form which has
been found to be the more toxic.
 
- chronically and acutely toxic to aquatic life, particularly

salmonids
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- carcinogenicity is unknown
- considered highly toxic; however, generally does not pose a health

threat in the concentrations typically found in wastewater

Aniline (1) - moderately flammable
- harmful to aquatic life in high concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- possible carcinogen
- fetotoxic
- considered highly toxic to humans by all routes of exposure

Benzene (1) - very flammable
- bioaccumulative
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure by chronic and acute dosage

include inhalation and skin contact
- carcinogen
- mutagen
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- teratogen
- considered highly toxic

Bis (2-Ethylhexyl) Phthalate (1) - bioaccumulation potential
- food chain contamination potential
- toxic to aquatic organisms in higher concentrations
- routes of harmful human exposure include ingestion of food and

water, inhalation, skin contact and parenteral administration
(blood bags and tubes)

- potential carcinogen
- potential mutagen
- potential teratogen
- considered highly toxic

Bromoform (1) - accumulation in fatty tissues
- bioconcentration in marine life; however, process reverses within

48h
- routes of harmful human exposure include diet, inhalation and

skin contact
- potential carcinogen
- mutagen
- considered highly toxic

Carbon Tetrachloride (1) - very persistent in water; biodegradation unlikely
- moves readily through soil into groundwater
- effect of low concentrations on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- possible carcinogen
- potential teratogen
- considered highly toxic

Chlorobenzene (1) - very flammable
- very persistent in water courses
- bioaccumulative
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered moderately toxic

Chloroform (1) - slightly flammable
- potentially bioaccumulative
- not easily degradable
- effect of low concentrations on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- probable carcinogen
- embryotoxic
- possible mutagen
- possible teratogen
- considered highly toxic

Cresol (1) - slightly flammable
- may bioaccumulate
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- moderately biodegradable
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include inhalation, ingestion

and skin contact by chronic and acute doses
- considered highly toxic

Cyanide (1, 2) - little bioaccumulation; organisms either metabolize cyanide
rapidly or die from its effects

- most likely not very persistent in environment
- inhibitory to biological STP processes at very low concentrations
- used as fumigant
- relatively toxic to aquatic organisms
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- does not appear to be carcinogenic nor mutagenic
- may be teratogenic
- considered highly toxic

Dichloroethyl Ether (1) - persistent in environment
- potential for bioaccumulation
- bioconcentration in fatty tissues
- used as a soil fumigant and in insecticides
- effect on aquatic life unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- suspected carcinogen
- considered highly toxic

Dimethyl Phthalate (1) - flammable
- bioaccumulation more likely in aquatic organisms than in warm

blooded animals; however, many higher organisms have
concentrated phthalic esters

- routes of harmful human exposure include ingestion, inhalation,
skin contact and parenteral administration (blood bags and tubes)

- potential teratogen
- considered moderately toxic

Dinitrotoluenes (1) - microbial degradation is slow
- routes of harmful human exposure include ingestion, inhalation,

skin contact
- possible carcinogens by ingestion
- carcinogenicity by inhalation or skin exposure is unknown
- possible mutagens
- considered highly toxic

Dioxane (1) - flammable
- potential bioaccumulation
- poor biodegradation
- effect of low concentration on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation,

skin contact
- potential carcinogen
- potential teratogen
- considered highly toxic
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

Ethylbenzene (1) - routes of harmful human exposure include diet, inhalation and
skin contact

- persistent in humans
- insufficient data on carcinogenicity or bioconcentration
- considered moderately toxic

Ethylene Dichloride (1) - flammable
- little bioaccumulation in mammals due to rapid elimination

through lungs and urine
- dangerous to aquatic life in high concentrations
- routes of harmful human exposure include diet, inhalation and

skin contact, including through rubber protective gear
- possible carcinogen
- possible mutagen
- teratogen
- considered highly toxic

Ethylene Oxide (1) - very flammable
- effect on aquatic life is unknown
- fumigant and fungicide
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- probable carcinogen
- probable mutagen
- considered highly toxic

Formaldehyde (1) - moderately flammable
- disinfectant, fungicide
- probable carcinogen
- possible mutagen
- insufficient data regarding teratogenicity
- considered highly toxic

Gasoline (1) - flammable
- bioaccumulation of lead
- considered highly toxic

Hexachlorobenzene (1) - very persistent in soils, sediments and aquatic systems
- bioaccumulative
- used as a fungicide and pesticide
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- possible carcinogen
- fetotoxic
- considered highly toxic

Hexane (1) - flammable
- bioaccumulation in liver and fatty tissues
- not easily biodegradable
- effect of low concentrations on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered highly toxic
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

Hydrochloric Acid (1) - toxicity primarily due to the pH lowering of the environment; it is
slowly neutralized in the environment by natural alkalinity and
carbon dioxide

- routes of harmful human exposure include ingestion, inhalation
and skin contact

- considered highly toxic

Hydrogen Fluoride (1) - corrosive
- insecticide
- harmful to aquatic life in very low concentrations
- harmful to plants in acidic soil
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered highly toxic

Isophorone (1) - slightly flammable
- used in herbicides and pesticides
- toxic to aquatic life, particularly saltwater invertebrates and

mammals
- possible carcinogen
- considered highly toxic

Kerosene (1) - moderately flammable
- dangerous to aquatic life in high concentrations
- coating action can destroy water birds, plankton, algae and fish
- routes of harmful human exposure include ingestion and

inhalation
- considered highly toxic

Methyl Ethyl Ketone (1)
(MEK)

- flammable
- dangerous to aquatic life in high concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- potential teratogen

Methylchloroform (1) - slightly flammable
- low concentrations (ppb) persist in water without degradation
- insufficient data regarding leachability
- effect of low concentrations on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- carcinogenic in laboratory animals
- considered highly toxic

Methylene Chloride (1) - effect of low concentrations on aquatic life is unknown
- used as an insecticide
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- probable carcinogen
- mutagenicity displayed in mice
- neurotoxin
- considered highly toxic

N-butyl Phthalate (1) - slightly flammable
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- bioconcentration in crustaceans; however, n-butyl phthalate is
then eliminated within 10 days of exposure

- certain bacterial strains will degrade n-butyl phthalate when
present in low concentrations

- biodegradation is slow under anaerobic conditions
- toxic to aquatic organisms
- routes of harmful human exposure include ingestion, inhalation,

skin contact and parenteral administration (blood bags and tubes)
- potential carcinogen
- potential teratogen
- considered highly toxic

Naphthalene (1) - moderately flammable
- bioconcentration in aquatic organisms
- moderately biodegradable
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered highly toxic

Nitric Acid (1) - slowly neutralized in environment by natural alkalinity
- nitrates, ions of nitric acid, may persist in environment

indefinitely
- nitrates stimulate algae blooms and growth of nuisance water

plants, thus potentially causing problems with oxygen depletion
and light penetration

- reduced light penetration to submerged aquatic vegetation may
kill nursery habitat for finfish and shellfish

- nitrates in groundwater are potential carcinogens
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- nitric acid considered highly toxic

Nitrobenzene (1) - poor biodegradability
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered highly toxic

Nitrophenol (1) - persistent
- fungicide
- o-nitrophenol is harmful to aquatic life in very low concentrations
- the effect of p-nitrophenol on aquatic life is unknown
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- suspected co-carcinogens by skin contact with polynuclear

hydrocarbons
- considered highly toxic

Nitrosamines (1) - persistent in environment
- degrades only in presence of light; this presents serious

implications for ground water contamination
- absorbed the most by soils with organic content
- leachable
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Table 4.2
Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- moderate bioaccumulation
- some nitrosamines bioconcentrate in aquatic organisms
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- 70% of nitrosamines found carcinogenic in lab animals
- some nitrosamines considered highly toxic

PAHs (1) - many PAHs in sediment are persistent and may accumulate in
high concentrations

- PAHs accumulate in crustaceans; however, they are metabolized
and excrete them within a few days

- poor degradation in water; sorb to sediments
- benzo(a)pyrene, among other PAHs, bioaccumulates in bottom

dwelling fish with high fat content
- acenaphthene resistant to photodegradation
- acenaphthene is highly toxic to aquatic organisms and fish in at .5

- 2 ppm
- in sunlight, fluoranthene degrades into chemicals toxic to plants
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- chrysene, benzo(b)fluoranthene, benzo(a)pyrene are possible

carcinogens
- benzo(a)pyrene is fetotoxic and teratogenic in lab animals
- anthracene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,

fluoranthene, phenanthrene, pyrene and chrysene are considered
highly toxic

PCBs (1) - flammable
- bioaccumulative
- food chain contamination
- can persist indefinitely
- harmful to aquatic life in very low concentrations
- harmful to birds in very low concentrations; causes thinning of

eggshells
- routes of harmful human exposure include diet, inhalation and

skin contact
- probable carcinogens
- immune system suppressants
- probable mutagens
- teratogens
- considered highly toxic

Phenol (1, 2) - moderately flammable
- persist in water for 1 - 19 days
- harmful to aquatic life in very low concentrations
- routes of harmful human exposure include ingestion of food and

water, inhalation and skin contact
- considered highly toxic

Phosphorous (1) - bioaccumulative
- stimulates algae blooms and growth of nuisance water plants, thus

potentially causing problems with oxygen depletion and light
penetration

- reduced light penetration to submerged aquatic vegetation may
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Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

kill nursery habitat for finfish and shellfish
- considered highly toxic

Propylene Dichloride (1) - flammable
- soil fumigant
- chronic toxicity for freshwater aquatic life occurring at 5.7 ppm
- chronic toxicity for saltwater aquatic life occurring at 3.04 ppm
- routes of harmful human exposure include diet, inhalation and

skin contact
- insufficient data regarding carcinogenic, genotoxic and

developmental effects

Sodium Hydroxide (1) - very corrosive
- slowly neutralized in environment by natural alkalinity
- harmful to aquatic life in high concentrations
- routes of harmful human exposure include ingestion, inhalation

and skin contact
- considered highly toxic
- no chronic poisoning

Sulphate (2) The sulphate radical is essentially non-toxic.  However, various
toxic cations may combine with sulphate to produce toxic
compounds.  In addition sulphate has the potential to be reduced to
sulphide under the anaerobic conditions in the sewer, and then
subsequently to be oxidized to sulphuric acid in downstream sewer
structures.  Sulphuric acid can lead to severe concrete and steel
structure corrosion problems.

Sulphide (2) In sewerage systems, sulphides are predominantly in the form of
hydrogen sulphide, which is a highly poisonous, gaseous compound.
 Exposure to concentrations of 800 to 1000 ppm over 30 minutes
can be fatal; exposure to higher concentrations is instantly fatal.

Sulphuric Acid (1) - highly corrosive (incl. concrete and steel structures)
- harmful to aquatic life in very low concentrations
- routes of harmful exposure include inhalation, ingestion and skin

contact
- considered highly toxic

Tetrachloroethane (1) - very corrosive
- leaches readily from soil to groundwater
- possible carcinogen
- mutagen
- considered highly toxic

Tetrachloroethylene (1) - effect of low concentrations on wildlife in unknown
- potential carcinogen
- possible fetotoxin
- insufficient evidence regarding mutagenicity and teratogenicity
- considered highly toxic
- routes of harmful exposure include diet, inhalation and skin

contact

Toluene (1) - flammable
- readily leached from soils with low organic content
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Possible Deleterious Effects of Industrial/Commercial Wastewater Contaminants

- moderate food chain contamination
- harmful to aquatic life in high concentrations
- routes of harmful exposure include inhalation and ingestion
- insufficient evidence regarding carcinogenicity, genotoxicity and

developmental effects by skin and oral exposure
- teratogenicity in lab animals by inhalation
- considered highly toxic

Trialkyl Tin Compounds (1) - environmental chemistry and fate of trialkyl tin compounds in
aquatic environments is poorly understood

- concentration in bottom sediments
- extremely toxic to mussels, clams, oysters and fish
- lethal to aquatic life in ppt concentrations
- most trialyl tin compounds considered highly toxic

Trichloroethylene (1) - slightly flammable
- possible bioaccumulation
- highly soil mobility and leachability
- routes of harmful human exposure include inhalation, ingestion

and skin contact
- probable carcinogen
- possible mutagen
- animal studies indicate fetotoxicity and teratogenicity
- considered highly toxic

Xylene (1) - flammable
- very slowly biodegradable
- m-xylene and p-xylene are harmful to aquatic life in very low

concentrations
- o-xylene is harmful to aquatic life in high concentrations
- routes of harmful human exposure include inhalation, ingestion

and skin contact
- xylene is considered moderately toxic
- isomers of xylene considered highly toxic

(1)  Atkinson, 1992
(2)  Peddie, 1989
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5.0 U.S. SOURCE CONTROL PROGRAM

5.1 Framework of U.S. Program

This section contains a brief description of the primary pieces of legislation which either
directly or indirectly govern water quality or the discharge of wastewater in the U.S.  It also
discusses the pollutant standards applicable to wastewater discharges, the hierarchy of
authority over source control programs, the granting of discharge approvals, and the
monitoring and enforcement requirements of the relevant acts and programs.

5.1.1 Relevant Acts and Programs

The primary piece of U.S. federal legislation directly governing the discharge of wastewater
is the Federal Water Pollution Control Act, Title III, Clean Water Act.

The Clean Water Act was passed in 1977 as a successor to the 1972 Water Pollution
Control Act.  Its mandate was, and is, to restore and maintain the quality of surface water
through the regulation of surface water discharge of wastewater from industry and Publicly
Owned Treatment Works (POTWs) and municipal sewer discharge of industrial
wastewater.  Under this Act, 126 chemicals have been identified as Priority Pollutants.

Two programs key to sewer use control have been developed under the Clean Water Act. 
These are the National Pretreatment Program and the National Pollutant Discharge
Elimination System (NPDES).  The National Pretreatment Program requires that industry
pretreat its waste to a technology based level prior to its discharge to the municipal sewers.
 Under the NPDES, dischargers to surface waters must meet the technology and/or water
quality based effluent standards of the System.  Indirectly this impacts discharges to sewers
as wastewater which is unamenable to treatment can affect the state of a treatment work's
compliance with NPDES standards.  To assist in ensuring compliance, a permitting system
is included under this program.

In order for treatment works to meet the requirements of the NPDES permit, a
pretreatment program based on the National Pretreatment Program must be implemented
with local industries.  The objectives of the National Pretreatment Program are as follows:

� "to prevent the introduction of pollutants into POTWs which will interfere with the
operation of a POTW, including interference with its use or the disposal of municipal
sludge";

� "to prevent the introduction of pollutants into POTWs which will pass through the
treatment works or otherwise be incompatible with such works"; and
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� "to improve opportunities to recycle and reclaim municipal and industrial wastewaters
and sludges".

Implicit in these objectives is the protection of workers from exposure to chemicals.

As a result of the potential for intermedia transfer of waste components (ie., from water to
sludge or water to air), four additional U.S. federal laws have an indirect impact on the
objectives of a sewer use control program.  These are the:

� Solid Waste Disposal Act, Title II, Resource Conservation and Recovery Act (RCRA)
�Clean Air Act
�Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
�Toxic Substances Act

The Resource Conservation and Recovery Act, passed in 1976, was the first piece of
comprehensive environmental legislation dealing with solid waste in the U.S.  This umbrella
legislation defines waste and sets out regulatory procedures for controlling its discharge.  
Solid waste is defined under the Act as "any material that is abandoned or disposed of,
burned or incinerated -- or stored, treated or accumulated before or in lieu of these
activities."  The term includes essentially all forms of waste (ie., solids, liquids, semi-solids
or contained gaseous substances) (Ontario MOE, 1987).  A waste may be designated as
hazardous under the RCRA if any of its constituents are on the list of approximately 375
chemicals identified as either corrosive, ignitible, reactive or toxic.  The RCRA also covers
all waste receiving media, including surface water, soil (sludge), groundwater and air. 
Importantly, the discharge of wastewater to POTWs and collection systems is not regulated
by this Act.

The Clean Air Act addresses air quality.  Thus, for example, the volatilization of
contaminants from sewage would be governed by this Act.

CERCLA (also known as the "Superfund" legislation) was developed to identify and
remediate releases of hazardous waste from abandoned waste sites.  Under CERCLA,
abandoned sites are identified and priorized for remediation.  The funds for remediation are
raised from a tax on the production of chemicals.  The processing and managing of the
wastes recovered from the abandoned sites is governed by the RCRA.

The Toxic Substances Act supports the above four acts and other pieces of U.S. legislation
through the identification and control of toxic chemicals.  It provides additional powers for
the regulation of chemicals, and therefore wastes containing these chemicals, through
necessitating that manufacturers report the manufacture of new chemicals or the
undertaking of new activities involving existing chemicals.  Tests must also be carried out
on new chemicals before their introduction, and on an ongoing basis after introduction, to
determine if any negative environmental or health impacts are being incurred as a result of
their manufacture or use.
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5.1.2 Pollutant Standards

There are three primary types of standards that apply to wastewater discharges in the U.S.:

�National Categorical Pretreatment Standards
� Prohibited Discharge Standards
�Local Limits

In circumstances where more than one standard may be relevant, the more stringent
standard is applied.

National Categorical Pretreatment Standards

The National Categorical Pretreatment Standards are industry specific, technology based
effluent discharge limitations.  Twenty-three main categories of industries (see Table 5.1),
plus subcategories for different processing options have been set.  For each
category/subcategory, specific regulations have been developed which are applicable to all
industries in that category.

The regulations address the requirements for both new (ie., new facilities or new effluent
discharge facilities within existing industrial facilities) and existing direct and indirect
discharges.  They are based on the application of either the Best Practicable Control
Technology currently available (BPT), the Best Available Technology economically
achievable (BAT) or the Best Conventional Pollutant Control Technology (BCT) for the
management of Priority Pollutants and other conventional pollutants. 

Allowances have been made for the adjustment of the Pretreatment Standards in one of two
ways:  "Net/Gross Adjustment" or "Fundamentally Different Factors Variance".  The first
method compensates for the presence of a pollutant in an industrial user's water intake.  The
second method allows for the raising or lowering of discharge limits if the industrial
conditions are fundamentally different from those considered by the Environmental
Protection Agency (EPA) in the establishment of the limits.

Industries that do not fit into the categories set out by the National Categorical Standards
are still subject to the other local, state, and federal standards based on a site-specific
assessment.
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Table 5.1
U.S. Categorical Pretreatment Industry Classes

   Adhesives and Sealants

   Aluminum Forming

   Coal Mining

   Coil Coating

   Copper Forming

   Electroplating

   Foundries

   Inorganic Chemicals

   Iron and Steel Manufacturing

   Leather Tanning and Finishing

   Metal Finishing/Mechanical Products

   Non-Ferrous Metals Manufacturing

   Ore Mining and Dressing

   Organic Chemicals, Plastics and Synthetic          Materials

   Pesticide Chemicals

   Petroleum Refining

   Pharmaceutical Manufacturing

   Plastics and Synthetics

   Porcelain Enamelling

   Pulp, Paper and Paperboard

   Steam Electric Power Generation

   Textile Industry

   Timber Products
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Prohibited Discharge Standards

The Prohibited Discharge Standards apply to all industry, regardless of the applicability of
the Categorical Discharge Standards.  These Standards address the more general physical
and chemical properties of substances which may cause interference with a sewerage
system's operation.

The prohibitions under this Standard are divided into two categories:

�General Prohibitions
� Specific Prohibitions

The General Prohibitions restrict the discharge of pollutants which may pass through the
treatment plant unaltered or may interfere with the operation of the plant or collection
system.  The prohibitions are based on the water quality standards set by the State and
approved by the EPA.  They are developed by either a pollutant specific approach or a
biomonitoring approach.  The former approach is employed when the pollutant can be well-
quantified and its effect and interactions in the receiving environment are well understood. 
The biomonitoring approach is used when the effects on the receiving environment of a
discharge as a whole rather than its individual constituents is to be evaluated.

The Specific Prohibitions restrict the discharge of pollutants which:

� pose a fire or explosion hazard;
� are corrosive or are at a pH less than 5.0;
� cause the sewage treatment plant influent temperature to exceed 40oC;
� are solid or viscous materials and can obstruct flow;
� upset the operation of the sewage treatment plant.

Local Limits

Local Limits are set by local sewer authorities to protect the POTW from the discharge of
pollutants which may:

� affect the operation of the sewage treatment plant;
� contaminate the sludge; or
�may cause the POTW to violate its NPDES permit.

They are based on the local or state regulations on toxics in wastewater and sludge and
those chemicals on the EPA's list of 126 Priority Pollutants applicable to the local situation.
 In setting the Local Limits, the total accetable loading of pollutants to the treatment plant
and collection system relative to treatment capability, sludge quality and NPDES effluent
limits is also considered.  The ultimate loading for the system is then allocated to industry in
the collection area, with an allowance for spills and future development.
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5.1.3 Control and Approval Authority

The U.S. EPA is responsible for carrying out the provisions of the Clean Water Act.  It can
however, delegate its authority to individual states, which in turn may choose to delegate
their authority to a more local level.  The delegate program must heed and incorporate any
requirements set by the other levels of government which are more stringent. 

Regardless at which level the sewer use control programs are organized, the EPA retains
ultimate authority for the auditing of compliance and the undertaking of enforcement
actions for pollution control programs.  If suitable provisions have not been adopted at the
lower level, the next higher authority must again assume legal responsibility for the control
program.

Table 5.2 summarizes the responsibilities of the control and approval authorities in an ideal
system.

Table 5.2
Responsibilities of the Control and Approval Agencies in an Ideal System

Control Authority
(ie., Local)

Approval Authority
(ie., EPA)

Applies standards & other regulations to industry. Sets regulations.

Monitors compliance. Approves state programs and in turn approves
local programs through state programs.

Undertakes compliance and enforcement actions. Steps in if POTWs found not to be in compliance.

Ensures industrial user compliance.

Source:  Ontario MOE, 1987

5.1.4 Discharge Approvals

The issuance of a NPDES or SPDES (State) permit for the operation of a POTW greater
than 5 x 106 US gpd in capacity will require the development of a sewer use control
program meeting the standards prescribed by the National Pretreatment Program.  These
include:

� an industrial waste survey (with on-site verification) which characterizes the industrial
activity and the wastewater discharges to POTWs in the collection area;

� a local ordinance which sets out legal authority, type of local permit, and specific
pretreatment or Prohibited Discharge standards;

�Local Limits based on the discharges to the collection system, the receiving water quality,
the sludge quality and the sewage treatment plant operation;
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� a monitoring program to determine compliance;

� administrative procedures for implementation of the program; and

� resources for the administration of the local program.

POTWs with less than a 5 x 106 US gpd capacity need only obtain a NPDES/SPDES permit
and meet National Pretreatment Program requirements if it is shown that industrial
pollutants are entering the collection system.

The EPA's requirements for the establishment of an agreement between industrial users and
the Control Authority are less stringent.  The arrangement may be a contract between the
POTW and the user for the supply of services; a permit issued to the user by the POTW
detailing location, amounts and quality of discharge; or an administrative order to require
compliance.  All methods should however, refer to the ordinance described above.

5.1.5 Monitoring and Reporting Requirements

The Approval Authority, either the State or the EPA, is responsible for monitoring the local
POTW for NPDES permit compliance and pretreatment compliance.  The Approval
Authority has unrestricted access to all facilities and records and may appear unannounced
for the audit of the foregoing.  The investigation may include:

� compliance sampling;
� other sampling (ie., toxics and biomonitoring);
� diagnostic inspection;
� performance audit; and
� compliance evaluation.

The following monitoring requirements are carried out by the POTWs for the industrial
users contributing to their collection system:

� sampling at the industrial user;
� quality assurance/quality control inspections; and
� overview of industrial user self-monitoring.

The reporting responsibilities follow the same line of hierarchy as the authority for
administering the provisions of the Clean Water Act.  Simply stated:  the industrial user
must report to the Control Authority and the Control Authority must report to the
Approval Authority.

Industrial users, while developing compliance, must submit three progressive reports to the
Control Authority:  a baseline report, a compliance schedule progress report and a 90-day
compliance report.  Once in compliance, half-yearly reports detailing compliance are
required.  Unusual discharges (ie., slug loadings) must also be reported.  The collection of
flow data and its analysis may be conducted by the industrial users themselves, however
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adequate quality assurance/quality control techniques and notification of self-monitoring are
required to ensure compliance.  The control authority will dictate the parameters to be
monitored and the monitoring frequencies and procedures necessary.

POTWs have several reporting requirements.  A record of the original survey identifying the
types and amounts of waste produced by industry contributing to the collection system must
be kept and updated regularly.  This information is conveyed to the Approval Authority in a
report detailing the status of the local pretreatment program, including industrial user
compliance and any enforcement actions taken against industrial users.  As part of the
NPDES permit requirements, POTWs must also report on the treatment work's
performance. 

5.1.6 Enforcement

Compliance with the provisions of the Clean Water Act may be enforced through the use of
either injunctions or civil and criminal penalties.

A summary of the types of penalties which may be assessed are presented in Table 5.3.

Table 5.3
Penalties for Non-Compliance with the Provisions of the Clean Water Act

FEDERAL AUTHORITY
�  Civil penalties up to $10,000/d per violation.
�  Civil remedies.
�  Criminal fines up to $25,000/d and/or imprisonment up to one year per violation.

STATE AUTHORITY
�  Civil penalties up to $5,000/d per violation.
�  Criminal fines up to $10,000/d per violation.

LOCAL (POTWs) AUTHORITY
�  Fines ranging from $100/d to $1,000/d.
�  Emergency halting of operations, if public health, environment or POTW operation is threatened.

Source:  Ontario MOE, 1987

5.2 Framework of Seattle Program

Metro was created in 1958 to improve the water quality in Lake Washington and Puget
Sound.  Since 1969 it has required industries to pretreat their waste before discharge into
the sewers.  The Washington State Department of Ecology delegated its authority for the
operation of an industrial waste pretreatment program to Metro in 1976.  This included the
authority to issue and enforce industrial waste permits.  In 1981 the U.S. EPA authorized
Metro to enforce the federal pretreatment regulations.  Metro currently provides water
pollution control to a population of more than 1 million in the Seattle and King County
regions.
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5.2.1 Regulated Industries and Pollutants

In addition to the industries regulated under the National Categorical Standards, Metro also
regulates the waste produced by other businesses, such as:

�Artist/Graphic Designers
�Automobile Repair
�Boatyards
�Chemical Manufacturers
�Commercial Laundries
�Construction or Remediation Sites
�Dry Cleaners
� Food Processors
�Hazardous Waste Treatment, Storage and Disposal Facilities
�Laboratories (ie., medical, dental, chemical)
� Photoprocessors
� Print Shops
�Radiator Shops

All business, however, must meet Metro's limits. 

Metro's technically based discharge limits were derived from the methodology
recommended by the U.S. EPA and the Washington State Department of Ecology.  They
were developed to protect water quality, sludge quality, the sewerage system, and public
and operator health and safety.  Table 5.4 lists the type of wastes regulated by the local
limits; Appendix A contains the actual numerical limits.  To address the special
characteristics of wastes, the majority of the permits and authorizations issued to industries
also contain some additional special requirements.
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Table 5.4
Types of Wastes Regulated by Metro's Local Limits

  Flammable or Explosive Materials

  Substances Which Can Cause Obstruction or Interference

  Odourous Substances

  Toxic Vapour

  Corrosive Substances

  Excessive Waste

  High Temperature Waste

  Settleable Solids

  Organic Compounds

  Hydrogen Sulphide

  Fats, Oils and Grease

  Metals and Cyanide (incl. As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Zn)

  Food Waste

  Radioactive Substances

  Septic Tank Waste

  High Strength Wastes (with respect to BOD, SS, pH or fecal matter)

5.2.2 Identification of Industrial Users

Industrial users are identified by Metro by numerous methods, including:

� business licence records;
� tax records;
� sewer connection permits or building permits;
�manufacturers directories;
� business sections of local newspapers; and
� key manhole data, which indicates potential industrial discharges.

Significant industrial users for regulation are identified by:

� conducting phone surveys of potential significant industrial users;
�mailing questionnaires to companies identified as potential significant industrial users

during phone surveys;
� conducting follow-up inspections of companies failing to respond to the questionnaire or

phone inquiries.
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Two methods used to identify new users are:

� annual reviews of the Yellow Pages to identify new entries; and
� questionnaires available at agencies issuing building or sidesewer permits.

5.2.3 Discharge Approvals

Metro may issue one of three types of discharge approvals to industry: a Permit, an
Authorization or a Letter of Approval. 

A Letter of Approval is provided free of charge for one time, non-routine discharges of
specific substances. 

An Authorization or Permit is required if the industrial waste contains any Metro-regulated
substances or if there is groundwater to be discharged.  Generally, an Authorization is
issued to allow companies with smaller, less hazardous discharges or short term projects (in
general, a few months to a few years) to use the sewerage system.  However, the volume of
wastewater, the amounts and types of materials in the discharge, and the history of the
company will have an impact on whether a Permit or an Authorization is issued.  As with
Letters of Approval, Authorizations are free of charge.

Permits are required if a business discharges waste falling under the Categorical
Pretreatment Standards or if it discharges more than 25,000 U.S. gallons/day.  In general,
they run for five year periods, during which time permit holders are required to monitor
their discharges independently, in addition to having their discharges tested by Metro. 
Permits are issued at a cost to industry.

5.2.4 Monitoring Requirements

The frequency of monitoring of individual industrial waste dischargers varies depending on
the type and volume of the discharge, the type of parameters being monitored, the state of
compliance or non-compliance with federal and state laws and  regulations, and the
discretion of the Investigator.  However, as set out by the Department of Ecology,
significant industrial users must be monitored a minimum of twice a year.  The monitoring
schedule is not disclosed to the industrial users.

The frequency and type of self-monitoring required of the industrial user will also depend
on factors such as the compliance record of the company, the level of pretreatment
necessary, and the type, volume and nature of the wastestream.  The sampling requirements
for the parameters stipulated in the permit may vary from daily to monthly. 

The federal pretreatment regulations require that significant industrial users submit self-
monitoring reports at least once every six months.
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5.2.5 Enforcement

Metro's ordinance enforcement actions may include a notice of violation, compliance
schedules, final notice, monetary penalties (ranging from US $50 to US $5,000), temporary
cease discharges, permit revocation and publication of violation.  The severity of the
enforcement action is dependent on factors such as the nature of the violation and the
history of the company.  The type of corrective action to be taken and the level of penalty is
determined with the aid of a matrix tool. 

5.2.6 Cost Recovery

There are three basic mechanisms by which Metro generates revenue to recover the costs of
the industrial waste control program and the treatment required for high strength
wastewaters:

� the high strength waste surcharge;
� permitting fees; and
� Postviolation Inspection and Monitoring Program charges.

In 1977 Metro began to charge industrial users a high-strength surcharge.  The charges are
based on the cost of treating waste containing in excess of 300 mg/L BOD and 400 mg/L
suspended solids.  Restaurants and similar commercial enterprises, however, are not subject
to the surcharge.

Since 1985, Metro has been charging permitted industrial users for the cost of issuing
permits, monitoring heavy metals and monitoring oil and grease.

A resolution adopted in 1990 established the third cost recovery method known as the
Postviolation Inspection and Monitoring Program (PVIMP).  It allows recovery of all
facility specific monitoring costs, including key manhole efforts, which are required over
and above the normal monitoring program.  Unlike monitoring fees, PVIMP monitoring
costs may be recovered from unpermitted facilities.  PVIMP costs must be paid in addition
to the normal monitoring charges and any fines and damage costs resulting from violations.

At present there are no government grants, loans or tax concessions available to assist
industry in the implementation of pollution control technologies.

5.2.7 Manpower and Budgetary Requirements

The staffing in the Industrial Waste Section has grown from an original staffing level of
6 full time employees (including laboratory support) to 20 full time employees in 1992.  The
technical staff consists of a supervisor, a program officer, a staff engineer, a data analyst,
and numerous investigators and laboratory specialists.
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The current industrial waste control operating budget of about 2 million dollars is funded
primarily by industry as described in Section 5.2.6.  The estimated industrially generated
revenue for Metro's 1993 program is summarized in Table 5.5.

Table 5.5
1993 Revenue Estimate for Metro's Industrial Waste Program

Item $ U.S.

High Strength Surcharge 1,230,012

Heavy Metal Monitoring 635,388

Fats, Oils and Grease Monitoring 86,856

Estimated Permit Fees ($1,025/permit) 41,000

Post Violation Revenues 259,379

Total Estimated Revenue 2,252,635

5.2.8 Program Achievements

An important criterion of Metro's industrial pretreatment program's success is the
improvement in sludge quality; a decrease in the metal content of sludge may be considered
indicative of the reduced contamination of the wastewater entering the sewage treatment
plant.

From 1981 to 1990, Metro has reduced the concentration of metals in its sludge
significantly; the sludge is now deemed "high quality" under U.S. Department of
Agriculture guidelines and may be recycled on land as a soil conditioner and fertilizer.  A
76% reduction was realized for cadmium, 70% for chromium, 57% for copper, 60% for
lead, 52% for nickel, 50% for mercury and 26% for zinc.

Figure 5.1 charts Metro's sludge quality improvements with respect to cadmium, chromium,
copper, lead, nickel, mercury and zinc.  The heavier lines in Figure 5.1 indicate the U.S.
Department of Agriculture "high quality" sludge guidelines for each metal.  The samples
were taken from Metro's West Point Treatment Plant.
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5.3 Advantages/Disadvantages of U.S. Program

The organization of the U.S. sewer use control program offers a number of advantages and
disadvantages.  These have been summarized in Table 5.6.

Table 5.6
Advantages and Disadvantages of U.S. Sewer Use Program

Advantages Disadvantages

The program has resulted in water quality
improvements.

Industries may be leaving the country in order to
avoid the costs of compliance.

Categorical industries are regulated by
comprehensive, nation-wide standards.

The categorical pretreatment standards are
complex and thus, difficult to understand, amend
and are associated with a great deal of paperwork.

All aspects of industrial pollution have been well
regulated.

Industries may alter a production process in order
to remain within the loading limits for one toxin,
but in doing so release increased amounts of other
toxins for which additional loading capacity is
available.

There is a high level of local government
involvement in the program.

Sufficient auditing of self-monitoring industries
may not be occurring.

Grants are available to the local sewage authorities
to assist with program compliance.

The self-monitoring of smaller industries requires
increased supervision.

A portion of the administrative costs of the
program is passed on to the public rather than
industry, since society also benefits from the
program.  This aids in making industry more
competitive and less likely to emigrate.

Program implementation has been criticized as
being slow.

Self-monitoring and the involvement of
commercial labs reduces the strain on the
enforcement agency's resources.

The compliance costs to industry may be quite
substantial (particularly as no financial assistance
is provided by the government), therefore
potentially reducing industry competitiveness.

The senior-/junior level of government approach to
the setting/enforcement of regulations makes
efficient use of resources.

The quality assurance, quality control and lab
certification requirements have apparently ensured
reliable results.

Source:  Personal communication with Ms. C. True, Senior Industrial Waste Investigator with Metro Seattle and
the Ontario Ministry of Environment report evaluating sewer use control options (Ontario MOE, 1988a).
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6.0 ONTARIO SOURCE CONTROL PROGRAM

The two primary pieces of provincial legislation governing water quality and liquid
discharges to receiving waters in Ontario are the Environmental Protection Act and the
Ontario Water Resources Act (OWRA).  The quality of effluent discharged to sewers is
currently regulated by municipal sewer use bylaws.

The legislation concerning liquid discharges in Ontario is in transition as the
Municipal/Industrial Strategy for Abatement (MISA) program becomes operational.  The
overall objective of the MISA program is the virtual elimination of persistent, toxic
contaminants from all discharges to Ontario waterways.  It is anticipated that the stringent
requirements of the program will affect most, if not all, municipal and industrial facilities in
Ontario; direct industrial dischargers will be addressed first under this program, followed by
the eventual regulation of indirect dischargers.  In the interim, a Model Sewer Use Bylaw
has been developed to prepare municipalities for the requirements of the MISA program
and provide guidance for the strengthening of existing sewer use control programs.

6.1 Provincial Regulations and Guidelines

6.1.1 Environmental Protection Act

The Environmental Protection Act of 1971 is broadly directed towards the protection and
conservation of the natural environment.  As such, much of the original text does not
specifically mention water quality or liquid discharges.

For example, subsection 13(1) of the Act states that "no person shall discharge a
contaminant or cause or permit the discharge of a contaminant into the natural environment
that causes or is likely to cause an adverse effect".  Adverse effects include:

� impairment of the quality of the natural environment for any use that can be made of it;

� injury or damage to property or to plant or animal life;

� an adverse effect on the health of a person;

� loss of enjoyment of normal property use; and

� interference with the normal conduct of business.

Despite its initial orientation towards the total environment, the Environmental Protection
Act has become a cornerstone of liquid discharge control as it holds all of the legislation for
the MISA program.
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6.1.2 Ontario Water Resources Act

The Ontario Water Resources Act contains a general prohibition against the discharge of
materials which may adversely affect the natural aquatic environment. 

Section 16(1) states that "every person that discharges or causes or permits the discharge of
any material of any kind into or in any water or on any shore or bank thereof or into or in
any place that may impair the quality of the water of any waters is guilty of an offence".

Section 14 indicates that the quality of water shall be deemed impaired if "any material is
discharged or deposited and causes or may cause injury to any person, animal, bird or other
living thing as a result of the use or consumption of any plant, fish or other living matter or
thing in the water or in the soil in contact with the water".

6.1.3 Water Quality Guidelines

Several Ontario Ministry of the Environment publications describe water quality guidelines
and objectives for various types of aquatic environments.  These guidelines and objectives
are recommendations and are not legally enforceable; however, they are often used to
evaluate water quality in Ontario.  Provisions for the protection and enhancement of
ambient water quality are outlined in the document entitled Water Management, Goals,
Policies, Objectives and Implementation Procedures of the Ministry of the Environment.

6.1.4 The Municipal Act

The Municipal Act dictates administrative procedures for municipal governments and
empowers them to pass and enforce bylaws.  Authority and guidelines given under the Act
include those for the control and regulation of sewage and the imposition of fines.

Sewer Use Bylaws

Most Ontario municipalities currently have sewer use bylaws which are based on the model
bylaw first developed in 1975 by the Ontario Ministry of the Environment and the
Municipal Engineers Association.  The specifics of the model bylaw (revised in 1988) are
described in Section 6.3.

Currently, the responsibility for adopting and enforcing a sewer use bylaw rests with
municipalities; municipalities are under no direct provincial requirement to control
discharges to sewers.  As such, the implementation and enforcement of the bylaw is
dependent on the availability of staff and resources and the commitment of the municipality.
 This has lead to a system of controlling discharges to sewers that is inequitable and
inconsistent across the Province.
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6.2 Municipal and Industrial Strategy for Abatement (MISA) Program

The MISA program is the primary initiative whereby the Ontario Ministry of Environment
proposes to reduce water pollution resulting from industrial and municipal discharges.  The
overall objective of the program is the virtual elimination of persistent, toxic contaminants
from all such discharges into Ontario waterways.

The program divides all dischargers into two broad categories:  (1) industries that discharge
effluent directly into surface waters and (2) indirect dischargers or sewer users.  The latter
category, which is applicable to this study, is addressed by the proposed MISA Sewer Use
Program Regulation.  Simply stated, the regulation calls for the setting of provincial
discharge limits for toxic contaminants on a sector by sector basis; the setting of more
stringent local limits by municipalities; and the setting of both general and specific province-
wide discharge prohibitions.

It is intended that the municipalities enforce these sewer use regulations and that the
provincial environment ministry conduct provide-wide monitoring and inspection as part of
its audit of industrial compliance and enforcement activities.

To provide an adequate legislative basis for the implementation of the sewer use control
program, a revision of the Ontario Water Resources Act, Environmental Protection Act and
the Municipal Act will be required.

As the MISA Sewer Use Control Program is still under review, the 1975 Model Sewer Use
Bylaw was revised (in 1988) to prepare municipalities for the upcoming institution of the
MISA program and to provide municipalities with some interim guidelines for more
stringent sewer use control.  The components of the 1988 Ontario Model Sewer Use Bylaw
are described in Section 6.3.  Components of the MISA program are described in the
subsections below.

6.2.1 Control Measures

Industrial Sector Limits

Under the MISA program, industries with discharges containing toxic contaminants will be
placed in industrial categories and required to pretreat their wastewater to the set sector
specific discharge limits.  Discharge limits will be based on the Best Available Pollution
Control Technology which is Economically Achievable (BATEA)1 for each sector.  Periodic
reviews will be conducted to determine whether increased stringency of the limits is
warranted and to identify any additional candidate sectors.

                    
     1  "Economically Achievable" is determined in Ontario by first identifying the best pollution prevention technology in existence and in
operation in an industrial sector.  The economic impact resulting from the application of the technology is then quantified according to
common business indicators.  The inability of any one company in an industrial group to afford the technology (based on the business
indicators), eliminates this technology from consideration as "economically achievable" (LeClair, Personnel Communication).
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The BATEA regulations will initially be placed on 22 major industrial categories:

� fabricated metal products
� organic chemicals
�waste treatment and recycling industries
� primary metal industries
� non-ferrous metals
� inorganic chemicals
� electrical and electronic equipment manufacturing
� pulp and paper
� petroleum refining
� textile mills
� leather tanning and products
� timber products
� industrial laundries, including dry cleaning
� rubber and rubber products
� hospitals, clinics and funeral services
� food processing
� integrated automobile manufacturing facilities
� equipment manufacturing and assembly
� stone, clay and cement industry
� service industries
� printing and publications, and
� transportation industry.

BATEA limits will be stated in terms of allowable concentrations and either mass loadings
or loadings per unit of production.  In addition, the regulations will detail recording,
reporting and notification requirements.

Prohibited Discharges

Both general and specific prohibitions on the discharge of pollutants will be set by the
provincial government.  General prohibitions will be directed towards discharges which may
cause problems with the sewage works, contaminate sludge, pass through the sewage
works untreated or pose a hazard to sewage works employees.  Specific prohibitions will
forbid the discharge of flammable, explosive or corrosive pollutants; hazardous materials;
waste pesticides/herbicides; industrial wastes and chemicals listed in the Environmental
Protection Act; pollutants which are capable of obstructing sewage flow; and pollutants
having temperatures greater than 65�C.

Local Limits

The MISA program proposes that limits on conventional pollutants be developed by the
municipalities to reflect local conditions.  The setting of these limits would be in accordance
with standard provincial methods and would be subject to ministerial approval.
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The development of local limits will be divided into three steps:

� the identification of pollutants which have a reasonable potential for passing through the
wastewater treatment plant, upsetting plant operation, affecting workers' health, or
contaminating sludge

� the determination of the maximum allowable loadings of these pollutants to the
wastewater treatment plant

� the allocation of these maximum allowable loads to industrial dischargers

Where local limits, prohibited discharges and BATEA limits conflict, the most stringent of
the three will be enforced.

The document outlining the procedures for developing local limits is currently being
prepared by the Ontario Ministry of the Environment based on a demonstration project
conducted in five Ontario municipalities (Regional Municipality of Hamilton-Wentworth,
City of Thunder Bay, Town of Ingersoll, Town of Cobourg and Town of Gananoque).  It is
expected that this guidance manual will be completed in early 1994.

Other Control Requirements

In addition to the previously described limits, the proposed sewer use program will stipulate
the notification and compensation requirements for spills and may necessitate that
companies with significant spill potential implement an approved spill prevention program. 
Companies with contaminated runoff will be required to develop and implement a Best
Management Practices Plan.

6.2.2 Cataloguing Industries

All municipalities will be required to conduct a comprehensive industrial inventory to 
identify all industries discharging to the sewer system and to characterize the volume and
content of the industrial discharges.  The MISA program recommends the following
methods for producing a comprehensive list of industrial dischargers:

� telephone inquiries
� industry waste survey reports
� industrial site inspections
� sampling
�workshops for industrial dischargers

From the inventory, BATEA sector industries and significant industrial dischargers in the
municipality may be catalogued.
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It is proposed that the "significant industrial discharger" designation be applied to any
industry with any of the following discharge characteristics:

� process wastewater discharges greater than 114 m3/d

� process wastewater constituting greater than 5 per cent of the average dry weather flow
to the wastewater treatment plant

� discharges requiring a surcharge agreement with the municipality

� process wastewater contributing greater than 5 per cent of the average BOD load to the
wastewater treatment plant

� discharges containing contaminants which may pass through the wastewater treatment
plant; adversely affect wastewater treatment plant operation; contaminate sludge; or
endanger plant operators

� industries which have a potential for spills which could pass through the wastewater
treatment plant, contaminate sludge or endanger plant operators

6.2.3 Affected Municipalities

It is a MISA program objective that all municipalities with one or more dischargers under
the BATEA or significant industrial discharger categories implement a comprehensive
sewer use enforcement plan.

A staged approach to the implementation of sewer use enforcement plans is currently being
proposed for orderly program growth and an efficient allocation of resources.  Under the
implementation scheme, municipalities with a population greater than 10,000 or with a
treatment plant flow greater than 4546 m3/d will be targeted first.

6.2.4 Program Costs and Financing

The costs of implementing the sewer use control program will be incurred mainly by the:

� provincial government for the development of the program and its audit and enforcement
activities;

�municipalities, for program enforcement;

� industries, for self-monitoring and the carrying out abatement activities.

Figures 6.1 and 6.2 respectively depict the estimated development, capital and operating
costs and the staffing requirements of the MISA sewer use control program for 57 Ontario
municipalities of varying population.  Figure 6.3 illustrates the total development, capital
and operating costs for the implementation of the sewer use control program throughout
Ontario.  The data, as of yet unpublished, was based on a 1988/89 analysis of similar sewer
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use programs in forty cities in the Great Lakes States and the results of the demonstration
programs conducted in five Ontario municipalities (LeClair, Personal Communication).

The total program development costs include staff training costs, sampling costs and
permitting costs.  It is currently being proposed that the provincial government fund 50% of
these costs for the municipalities (Ontario MOE, 1988b).  The development of the program
throughout Ontario is anticipated to cost $19,700,000.

The capital costs incurred will be for the purchase of sampling equipment, laboratory
facilities and vehicles.  The Ministry of Environment is intending to provide one-time
funding, of no less than 33%, for these costs (Ontario MOE, 1988b).  Total capital costs for
the province-wide implementation of the program are expected to be approximately
$21,500,000.

Program operating costs (after the first year of operation) include those for sampling,
inspection, enforcement and capital replacement.  It is forecasted that these will amount to
approximately $29,200,000.

The municipal staff requirements for the operation of all sewer use program activities in
Ontario are estimated at 255.

User pay type schemes are being considered for the local funding of the MISA program. 
These include:

� an Ad Valorem Tax increase for all users, including residential, commercial, industrial, 
based on the value of the establishment

� a surcharge to significant industrial dischargers and BATEA Sector Industries based on
an equal distribution of program operating costs

� a proportional charge to all users based on their actual use of the system

� a user charge to significant industrial dischargers and BATEA sector industry users
reflecting the volume and type of discharge.

6.3 Model Sewer Use Bylaw

As noted earlier, the comprehensive sewer use program developed under MISA has yet to
be passed into legislation.  As a result, in 1988, the Ontario Ministry of Environment issued
a revised version of its 1975 model sewer use bylaw.  It was intended that this model be
used by the municipalities to strengthen their existing sewer use control programs and
prepare the municipalities for the requirements of the MISA program.

The 1988 model bylaw provides guidelines for the discharge of wastewater to sanitary,
combined and storm sewers; industry waste survey reports; surcharge agreements;
compliance programs; sampling and analysis; spills; and offences.
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The 1988 bylaw is more stringent than the 1975 bylaw in the following ways:

� it stipulates discharge limits for several additional heavy metals

� it provides more stringent discharge limits for some metals

� it prohibits dilution of wastewater to meet discharge limits

� it prohibits the discharge of specific hazardous materials, waste pesticides, herbicides, and
industrial wastes and chemicals listed in the Environmental Protection Act

� it requires that certain industries complete Waste Survey Reports

� it includes more comprehensive storm sewer regulations

� it may require certain industries to develop a Best Management Practices Plan for
contaminated runoff.

� it contains spill reporting requirements

6.3.1 Discharge Restrictions

Tables 6.1 and 6.2 list the wastes and contaminants regulated by the 1988 Model Sewer
Use Bylaw.  Some exceptions to these restrictions do however exist in cases of, for
example, written approval from the Ministry of Environment (for PCB's) or a license from
the Atomic Energy Control Board (for radioactive materials).  Details regarding the 
prohibitions and restrictions to discharges can be found in the Model Sewer Use Bylaw
provided in Appendix A.
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Table 6.1
Types of Waste Prohibited by the Ontario Model Sewer Use Bylaw

Sanitary/Combined Sewer Storm Sewer

� substances posing a threat to the health and
safety of sewage works operators

� substances harmful to sewage works
� substances causing sewage works effluent to

contravene any governing regulations
� solid and viscous substances which may obstruct

flow
� sewage with offensive odour and sewage

containing hydrogen sulphide, carbon disulphide,
other reduced sulphur compounds, amines or
ammonia in such quantity that may cause odour

� stormwater, surface runoff and uncontaminated
water except in the case of discharge to combined
sewer

� water originating from sources other than the
water distribution system

� wastes containing fuels, PCBs, pesticides,
severely toxic material, waste radioactive
materials

� hauled sewage
� waste disposal site leachate
� acute hazardous waste chemicals
� hazardous industrial wastes and chemicals
� ignitable wastes
� pathogenic wastes
� PCB wastes
� reactive wastes

� substances interfering with operation of
sewer

� substances impairing water quality
� substances resulting in hazard to persons,

animals, property or vegetation
� sewage, once-through cooling water, blow-

down
� automotive or machine oils and grease, fuels,

paints and organic solvents, PCBs,
pesticides, severely toxic materials, waste
disposal site leachate, waste radioactive
materials

� acute hazardous waste chemicals, hazardous
industrial wastes and waste chemicals,
ignitable wastes, pathological wastes, PCB
wastes, reactive wastes

� dyes or colouring material
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Table 6.2
Waste Characteristics Restricted by the Ontario Model Sewer Use Bylaw

Sanitary/Combined Sewer Storm Sewer

� temperature
� pH
� solvent extractable matter of mineral or

synthetic origin
� solvent extractable matter of animal or

vegetable origin
� biochemical oxygen demand
� suspended solids
� phosphorus
� Kjeldahl nitrogen
� phenolic compounds
� sewage with two or more separate liquid layers
� colouring material which passes through a

sewage works
� chlorides, sulphates
� metals and heavy metals
� cyanide

� temperature
� pH
� suspended solids
� oil and grease of mineral or animal/vegetable

origin
� heavy metals
� fecal coliforms

6.3.2 Reports

The model bylaw requires that companies falling under certain industrial categories (see
bylaw, Appendix A) complete a Waste Survey Report if they discharge into a sanitary,
combined or storm sewer.  The information required of these industries includes a
description of wastewater process operations, pretreatment devices, waste discharge rates,
contaminant concentrations, hours of operation and a process schematic indicating waste
discharge points and waste descriptions.  Completed reports are reviewed by the
municipality to determine which industries might be major dischargers to the sewer and to
assess the impact of the discharge on the sewage treatment process.

Where a change occurs in the information submitted in the Waste Survey Report, the owner
or operator of the industrial operation is required by the bylaw to submit the new
information within 60 days of the change.

6.3.3 Surcharge Agreements

Under the model bylaw, a discharger exceeding the bylaw limits may be permitted to enter
into a surcharge agreement with the municipality for the following parameters:

� biochemical oxygen demand
� phenolic compounds
� suspended solids
� phosphorus
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�Kjeldahl nitrogen
� solvent extractable matter of animal or vegetable origin.

The discharger may however be required to pay additional sewage service rates for the
excess material discharged or compensation for any additional sewage works operation,
repair or maintenance costs incurred as a result of the increased level of discharge.

6.3.4 Compliance Program

A compliance program may be developed for an industrial operation discharging non-
compliant effluent while the planning, design, construction or installation of facilities to
eliminate the non-compliance is being undertaken.  In effect, a compliance program
provides a period of grace while remediative action is being taken.

Under the model bylaw, a compliance program is to specify parameter limits that are not to
be exceeded while the program is in effect, in addition to specifying a schedule for the
remediative activities.  The activities may include retaining an engineer, source
characterization, treatability studies, start-up of a treatment system or alteration of a
process.

6.3.5 Sampling and Analysis

Sampling may be required to determine the characteristics or contents of the sewage,
"uncontaminated water" or storm water.  When this is the case, the following guidelines are
provided in the model bylaw:

� the collection of one grab or composite sample is sufficient to characterize the effluent
stream;

� all tests, measurements, analyses and examination of the effluent are to be carried out in
accordance with Standard Methods;

�metal analyses are to be conducted for the total metal content, both dissolved and
particulate.

6.3.6 Spills

This section of the bylaw requires the immediate notification of the municipality or agency
responsible for operating the sewage works regarding extraordinary discharges including,
the discharge of fuels, PCB's, pesticides, severely toxic materials, and waste radioactive
materials.  In addition, a detailed written report describing the cause of the spill and the
actions to be taken to prevent a reoccurrence must be submitted to the municipality.
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6.3.7 Offences

The 1987 Municipal Act amendment raised the allowable penalties for contraventions of the
sewer use bylaw.  This amendment established the following maximum daily fines for sewer
use bylaw offences:

Individual Corporation

First Offence

Subsequent Offences

$ 5,000

$10,000

$25,000

$50,000

6.4 Advantages and Disadvantages of Ontario Program

As the MISA program for sewer use control is still in the proposal stage, the advantages
and disadvantages presented below, in Table 6.3, are not derived from the actual experience
of an implemented program but rather, are based on the experience of other implemented
programs containing similar components.

Table 6.3
Advantages and Disadvantages of Ontario Sewer Use Program

Advantages Disadvantages

Categorical industry standards allow  chemical
specific abatement techniques to be used and
requires the best treatment achievable for each
industrial group, rather than an average achievable
level for industries considered as a whole.

Industries may decide to locate in other provinces
to avoid the stricter pollution control regulations.

The senior/junior level of government approach to
setting/enforcing the regulations makes efficient
use of resources.

The process of ascertaining the "Best Available
Technology Economically Achievable" can be 
complex and lengthy.

The development of the source control program
and the setting of the majority of the regulations at
the senior (provincial) level provides improved
province-wide equity and thus reduces the
potential for "pollution havens".

Industries, in order to remain within the loading
limits for a regulated toxin, may be releasing
increased amounts of other toxins for which
additional loading capacity is available.

The setting of local limits by local governments
allows site specific concerns to be addressed.

The implementation of such a comprehensive
source control program is a costly undertaking,
and is thus influenceable by economic conditions.

Some funding for capital costs is available to
municipalities from the Ontario MOE.

Self-monitoring of BATEA sector industries
reduces the strain on the enforcement agencies'
resources.
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7.0 MODEL SEWER USE CONTROL PROGRAM

The goals of a sewer use control program are typically the protection of receiving water
quality, the sewerage system, worker and public health and safety, and air and sludge
quality.  The sewer use bylaw plays the central role in such a program -- it  sets out the
wastewater discharge restrictions and the power of the local sewer authority to enforce
those restrictions.  However, it does not (and can not) stand alone.  In order for effective
control to be achieved, additional areas must be developed to support the bylaw.  These
include:

� Public Consultation
� Industry Surveys
� Industry Education
�Laboratory Certification
�Quality Assurance and Quality Control Procedures
� Permit Issuance Procedures
�Monitoring/Inspection Procedures
�Enforcement Procedures
� Periodic Review Program Elements Procedures
�Cost Recovery Measures
� Information Management
� Implementation Schedule

This chapter will however be limited to a discussion of the current authority of B.C.
municipalities and regional districts to develop source control programs, the potential issues
faced in the development of a sewer use control program (in terms of legislation,
jurisdiction, economics, technical and administrative organization) and the development of a
sewer use bylaw.

7.1 Authority for Program Development

Under the provincial Waste Management Act (Section 17), the provincial government may
designate a municipality, or a portion thereof, as a sewage control area for which the
governing body of the municipality may then appoint a manager(s) and officer(s).  Under
the Act, the sewage control manager is provided with a number of powers:

� to prohibit or regulate the discharge of any type of waste other than domestic sewage
into a sewage facility;

� to stipulate the conditions under which waste may be discharged into a sewage facility;

� to require that the discharger and/or council, board or other governing body permitting
the waste to be discharged monitor the waste discharged in a specified manner and at
specified times;
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� to require that a person discharging or possessing waste (other than domestic sewage)
which could be discharged into a sewage facility to keep records and provide information
regarding the waste discharged, handled, stored, treated or transported.

Also under the Waste Management Act (Section 18), a regional district which provides a
service related to the disposal or treatment of sewage may pass a bylaw regarding the direct
or indirect discharge of wastes into any sewer or drain connected to a sewage facility
(operated by the district).  The bylaw may include, but is not limited to:

� requiring that records be kept and that information be provided regarding the waste
produced on property other than residential property;

� imposing conditions on the sewer discharge of waste produced on property other than
residential property;

� stipulating that the prohibitions, restrictions and requirements may only apply to specified
classes or to specified persons.

Contravention of a bylaw passed under Section 18 may be punishable by a fine of up to
$10,000.

Under the Municipal Act (Section 612), municipal council may impose a charge for the use
of a sewerage system.  The charge may vary with respect to one or more of the following:

� "the number of outlets served";

� "the quantity of water delivered to the premises by a utility";

� "the volume of effluent discharged by the user"; and

� "classes of users or effluents".

The Municipal Act (Section 310) also provides municipal council with the authority to
direct officers to enter, at all reasonable times, any property subject to the regulations of
council to determine whether the specified regulations or directions are being observed.

7.2 Issues in the Development of a Control Program

7.2.1 Jurisdiction

The level of government at which the sewer use control program is developed and enforced
is an important consideration.   While it may be desirable that senior levels of government
be responsible for the development of regulations to foster consistency throughout the
region, the potential lack of responsiveness of senior regulatory agencies to the problems
experienced or identified at junior levels is of concern.  In addition, junior levels of
government will undoubtedly want to play a role in the implementation of regulatory and
enforcement strategies.  A successful compromise has been:
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� the organization and development of a sewer use control program at the senior
governmental level (due to Canadian precedent, the provincial level will be assumed for
the purposes of this report, but the federal level is also a possibility);

� the setting of regulations at the senior level with an allowance for more stringent limits to
be set by local sewer authorities based on local circumstances;

� enforcement of the regulations by local sewer authorities, accompanied by provincial
auditing.

This jurisdictional division offers the benefits of:

� consistent standards throughout a province, thus eliminating "pollution havens";

� eliminating duplication of effort with respect to the development of regulations, thereby
improving the economic effectiveness of the program;

� facilitating the continuous development of the program as provincial governments have
greater resources to draw upon for program review;

� facilitating coordination between the air and residual disposal legislation already existing
at the provincial level; and

� eliminating the need for provincial government offices throughout the Province for
program enforcement, thereby reducing potential duplication of effort with municipalities
and thus costs.

7.2.2 Legislation

The enabling sewer use control program legislation will play a vital role in the success of
program implementation and enforcement.  Some aspects which should be addressed in the
development of legislation include:

� complexity of the legislation;

� flexibility of the legislation for changing circumstances (ie.,  the development of new
chemicals, industries and technology and the realization of new environmental concerns);

� legal authority provided to the enforcement agency (ie., site access, access to industry
records);

� time required to detect and act upon a violation;

� ability of the enforcement agency to obtain convictions in the case of non-compliance;
and

� legal challenges to similar existing legislation in other jurisdictions.
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7.2.3 Economics

Regardless of a sewer use program's potential, it may not be permitted to proceed if the
economic costs of its implementation are prohibitive.  Costs can be incurred by industry for
the labour, equipment and facilities required for the procurement of a permit, self
monitoring and the pretreatment of wastewater.  In addition, industry may face non-
compliance costs in the form of penalties and remediation costs.  Local sewer authorities
will not only incur costs during program development and implementation, but will also
need to budget funds for the purchase, operation and maintenance of equipment and
facilities and for the administration, monitoring and enforcement of the program.2 

Once the impact of these program costs have been evaluated, detailed economic analyses
will be required to determine the most effective cost relief incentives and cost recovery
measures for British Columbia.  Cost relief incentives are typically provided to industry to
stimulate voluntary compliance -- if compliance is made less costly, industry will be less
inclined to accept the risk of non-compliance.  The incentives could take the form of
government grants, low interest loans, tax concessions or fees and fines that do not fully
recover the costs incurred by government.  Possible government cost recovery options
include an ad valorem tax increase for all users (ie., on the basis of assessed property value),
a surcharge to significant industrial users, a proportional charge to all users, permit fees and
non-compliance penalties.

7.2.4 Technical Organization

The application of a sewer use program will suffer difficulties if an adequate technical basis
is not established during the program's development.  Areas which should be addressed
include:

� the reasonableness of the effluent limits;

� the proximity of the effluent limits to analytical detection limits;

� the implementation of a satisfactory quality assurance and quality control program to
validate collected data;

� laboratory certification procedures; and

� procedures for the ongoing review of analytical technology, pollutant impacts and
treatment advances.

                    
     2  An estimate of the manpower, operation and capital costs which may be incurred by local sewer
authorities in the development, implementation and maintenance of sewer use programs may be found in
Section 5.2.7 (Seattle) and Section 6.2.4 - Figures 6.1, 6.2 and 6.3 (Ontario).
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7.2.5 Administrative Organization

A program which is unwieldy in its administration will hinder its application.  The following
have been found to be common areas of difficulty:

� overall complexity of the program

The complexity of the program will affect the time required to implement the
program and the number of staff required to administer the program.

� record keeping requirements

Excessive data gathering/record keeping requirements will impact the
manageability of the program and increase program costs, thereby reducing the
program's effectiveness.

7.3 Development of the Bylaw

The sewer use bylaw serves as the backbone of a sewer use control program, stipulating the
sewer discharge measures to be complied with and outlining the local sewer authority's
power to enforce the control program's provisions.

The following subsections describe some of the principal elements of a successful sewer use
bylaw: sewer use restrictions, permit application and issuance process, sampling
requirements, reporting requirements, compliance monitoring, enforcement mechanisms and
exceptions to discharge restrictions.  Depending on the final structure of the sewer use
program to be implemented, additional components may need to be included in the bylaw.

The intention of these subsections is more to present factors for consideration in the
development of a sewer use bylaw, than specific provisions for incorporation into a bylaw. 
The application of standardized bylaw provisions, in particular sewer use restrictions, can
prove ineffective or inadequate in achieving sewer control goals as local factors are not
considered.  However, while the application of standardized provisions can be
inappropriate, some consistency from municipality to municipality is, and should be, present
if the creation of "pollution havens" is to be avoided.

The U.S. Environmental Protection Agency's Model Pretreatment Ordinance, the Ontario
Model Sewer Use Bylaw, the proposed Ontario MISA bylaw format and the GVRD Sewer
Use Bylaw all served as guidelines for the following.  The U.S. EPA model, the Ontario
model, and the GVRD Bylaw are included in Appendix A for reference.
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7.3.1 Sewer Use Restrictions

A common (in the U.S. and in Ontario) approach to regulating discharges to the sewer is to
divide sewer use restrictions into three categories:

�Local Limits
� Prohibited Discharges
�Categorical Industry Limits

As can be seen from Table 7.1, there are more differences than similarities between the
Local Limits of the Seattle, Ontario and GVRD sewer use bylaws.  This is to be expected as
the intention of these limits is to reflect site specific conditions, ie., receiving waters, type
of treatment facilities, facility operating conditions, collection system and industry located in
the sewerage area.  It would defeat the intention of the Local Limit concept to stipulate
general limits for use in all sewerage areas.  While general limits were stipulated in the
model Ontario sewer use bylaw, this bylaw is now five years old (it was passed in 1988) and
was developed only to serve as an interim measure until implementation of the proposed
MISA sewer use control program.  Under the MISA program, as described in Section 6,
local sewage authorities will be required to set site specific limits in accordance with
standard provincial methods currently under development.

The EPA Model Pretreatment Ordinance, dated June 1992, has taken on this "modern"
approach to sewer use bylaws.  It suggests pollutants for which local sewer authorities may
need to develop limits, but also indicates that local sewer authorities may need to consider
additional pollutants depending on local conditions.  Importantly, however, it does not
stipulate concentrations.  The pollutants recommended by the EPA are as follows:

� arsenic � mercury
� benzene � nickel
� beryllium � oil & grease
� BOD5 � selenium
� cadmium � silver
� chromium � total phenols
� copper � total suspended solids
� cyanide � zinc
� lead

The methodology for developing local limits typically involves the following steps:

� identification of pollutants in sewage treatment plant influent which could adversely
impact the treatment process;

� establishment of maximum allowable loads for these pollutants without compromising
solid and liquid treatment plant effluent quality, treatment plant operational stability and
worker and public health and safety; and

� allocation of the maximum allowable loads to industrial dischargers.



TABLE 7.1

Comparison of the Discharge Restrictions of the Greater Vancouver

Regional District Sewer Use Bylaw, the Ontario Model Sewer

Use Bylaw and the Seattle Industrial Discharge Ordinance.

Regulated Parameters Ontario (7) Seattle (2) GVRD (6)

/ .

1

OcalLimits (9)
Aluminum 50 50

Antimony 5
Arsenic 1 1 1

Bismuth 5

Boron 50

Cadmium 1 0.5 0.2

Chlorides 1500

Chlorophenols 0.05

Chromium (total) 5 2.75 4

Cobalt 5 5

Copper 3 3 2

Cyanide (total) 2 2 1

Fluorides 10

Hydrogen Sulphide 10

Iron 50 10

Lead ‘5 2 1

Mangaoese 5 5

Mercury 0.1 0.1 0.05

Molybdenum 5 1
Nickel 3 2.5 2
Nitrogen (Kjeldahl) 100
Phenols 1 1

Phosphorus 10
Selenium 5
Silver 5 3 1

Sulphate 1500 1500

Sulphitk 1

Tkanium 5
Vanadium 5
Zinc 3 5 3

I

BOD5 300 5W - 1000
Fats, Oils & Grease (petroleum) 15 100 15
Fats, Oils & Grease (animal/vegetable) 150 100
Fats. Oils & Grease (total) 150

II Susoended Solids I 350 I I m. II



Table 7.1 (continued)

Regulated Parameters Ontario (7) Seattle (2) GVRD (6)

Prohibited/Restricted Discharg es (9)

pH 5.5- 9.5 5.5-12 5.5 -10.5
Temperature (3) 65 C 65 C (40) 65 C (40)’

Colour x
Corrosive Wastes x x

Excessive Waste x

Flammable/Explosive Wastes x x (1) x

Food Waste x (4) 5 mm
Fuels x

Hauled WssteAeptic Tank Waste x x x

Hazardous Wastes (Acute & Industrial) x
High Strength Wastes (5) x
Liquid Layers (more than 2) x
Leachate x ,,

1 Odourous Waste x x x

Obstructive/Interfering Wastes x x x

Organic Compounds x

Pathological Waste x x

PCBS x

Pesticides x
Radioactive Materials x x x

Reactive Materials x

Severely Toxic Materials x

Settleable Solids 7 mUL

Special Wastes (8) x

StorrdDraimge/Urtcontarninated Water ‘ x x

Toxic Vapours x

I I I

(1) Two successive readings on an explosion hazard meter at pint of discharge shall not be greater than 5%,
and any single reading shall not be more than 10% of the Lower Explosion Limit of the meter. In addition,
the closed cup flashpoint should be less than 60C.

(2) Daily average limits are provided in the Table for metals and cyanide; however, instantaneous and daily
maximums also have been stipulated in the ordinance.

(3) Temperature in parentheses refers to treatment works influent temperature (in Celsius degrees).
(4)
(5)

(6)

(7)
(8)
(9)

100% of shredded waste should pass a 3/8” sieve and 75% should pass a 1/4” sieve.
Refers to higher than oridnary concentrations of, but not limited to, BOD, suspended solids, pH and fecal
material.
One day composite limits are provided in the Table; however two hour composite and grab sample
maximums are also stipulated in the bylaw.

Grab or composite sample.
“Special Waste’”as defined by the B.C. Special Waste Regulations.
The elements under these categories may vary slightly from jurisdiction to jurisdiction.
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The U.S. EPA's Prelim 3.0 computer program essentially incorporates the methodology
outlined above.  The GVRD and numerous American local sewer authorities have made use
of this program in their Local Limit determination process.

Pollutant restrictions commonly referred to as Prohibited Discharges are also stated in
sewer use bylaws.  As can be seen from Table 7.1, although the presentation of the
restrictions may differ between the three bylaws, there are more similarities under the
Prohibited Discharges heading than under the Local Limits.  This may be attributed to the
fact that, as described earlier, these restrictions are set for the local sewer authorities by
senior levels of government, the federal government in the U.S. and the provincial in
Ontario.  The sense of the General Prohibitions is to forbid discharges to the sewerage
system which could interfere with sewerage system operation, might impair the health or
safety of workers or the public, may decrease the quality of sludge or air, or may pass
through the treatment plant without adequate treatment.  A statement to this effect is
included in all U.S. ordinances, the proposed Ontario bylaws and the GVRD bylaw.  The
Specific Prohibitions which must be included in all U.S. ordinances and will need to be
included under MISA in Ontario (and are found in the GVRD bylaw) forbid the discharge
of pollutants which are:

� flammable or explosive
� corrosive
� capable of obstructing/interfering with sewage flow
� capable of elevating sewage treatment plant influent temperatures

Specific Prohibitions also contained in some bylaws include:

� hauled pollutants
� pesticides and herbicides
� hazardous (radioactive, biomedical) wastes
�wastes producing odours or toxic gases
�wastes imparting colour to the effluent
� substances causing excessive foaming
� uncontaminated water

In the absence of specific direction, B.C. local sewage authorities may look to the EPA
model ordinance or the GVRD bylaw for guidance regarding the wording of these
prohibitions (the guidance document for Ontario municipalities is still under preparation).

Categorical Industry Limits offer the advantages that they are able to address the size of the
industry, the quantity of waste discharged and the realistic pollution abatement capabilities,
in addition to theoretically allowing for the best pollution reduction achievable for that
industry category rather than simply an average reduction for industries as a whole.   The
requirement that industries pretreat their waste to comply with these discharge limitations
also permits chemical specific abatement techniques to be used (which cannot be provided
at a wastewater treatment plant).  The development of these limits is however, a complex
and lengthy process and thus typically necessitates the resources of a senior level of
government.  As such, the local sewer use bylaw simply contains a statement
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incorporating these limits.  At this time, Categorical Industry Limits have not been
developed for B.C. industries.

A clause prohibiting any attempt to dilute wastewater in order to meet the sewer use
restrictions should also be incorporated in this section of the bylaw.

7.3.2 Permit Application and Issuance Process

The bylaw should stipulate under what circumstances a wastewater discharge permit would
be required.  Circumstances may include:

� industries discharging more than a specified volumetric flow rate of wastewater;

� industrial wastewater containing a regulated substance;

� industries pretreating their wastewater;

� industries of special concern to the local sewer authority; and/or

� any industry proposing to discharge industrial wastewater to a sewer.

The information required of the discharger for the issuance of a permit and the time period
within which the information must be submitted should be laid out for the various situations
which may be encountered, ie., for existing connections, changes to existing connections,
new connections and minor discharges.  Information required of the industrial user for the
issuance of a permit may include:

� a description of facilities and activities at the plant and a listing of all materials and
chemicals used, stored or manufactured which could enter the sewer system;

� the type, amount and rate of production of product;

� site, floor, mechanical and plumbing plans showing sewers, floor drains and
appurtenances by size, location and elevation and points of discharge;

� time, duration and quantity of discharge; and

� existing environmental permits.

To involve the public in the permit issuance process, it may desirable to specify that the
applicant give public notice of its intention to discharge wastewater at the time of permit
application.
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The typical contents of a wastewater discharge permit should also be stipulated in the
bylaw.  Items to be considered include:

� duration of the permit;

� effluent limits;

� an average and/or maximum rate of discharge, time of discharge and/or requirements for
flow regulation and equalization;

� self monitoring, sampling, reporting, notification and record keeping requirements,
including the pollutants to be monitored and the sampling location and frequency;

� a statement of the applicable penalties for non-compliance;

� the requirement for the development and implementation of a waste management and/or
minimization plan;

� requirements for the installation of pretreatment processes; and

� a schedule of user charges.

Finally, permit appeal, modification, transfer, suspension and revocation procedures should
be addressed in this section.

7.3.3 Monitoring Requirements

The monitoring requirements, such as the parameters to be sampled and the frequency of
sampling, will need to be tailored to the industry in question and the toxicity of its effluent;
they are therefore not included in a typical bylaw.  However, the acceptable methods of
analysis (ie., according to the latest edition of Standard Methods) and the acceptable
conditions for, and purpose of, various sample collection methods (ie., flow proportional
composite, time proportional composite or grab sampling) are generally provided in sewer
use bylaws.

7.3.4 Reporting Requirements

The industrial user reporting requirements will be strongly linked to the structure of the
sewer use program which is developed.  Some basic reporting requirements which have
been outlined in bylaws include periodic compliance reports from self monitoring industries,
non-compliance reports, reports on changed conditions and reports concerning potential
problems.

Compliance reports should summarize the data which has been collected to fulfill the
monitoring requirements set out in the permit.  Any additional sampling outside of the
permit requirements should also be reported.
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The bylaw should require the submission of a non-compliance report within a specified time
period if the sampling performed by the industrial user indicates a violation of the permit
conditions.

If any significant changes to the user's operations are planned which might alter the nature,
quality or volume of the wastewater, these changes should be submitted in a report for re-
evaluation of the permit.  It is recommended that some guidelines for ascertaining whether a
significant change has occurred be provided in the bylaw.

Finally, it is recommended that the bylaw require that any accidental discharges, non-
customary batch discharges or slug loads which may cause problems with the sewerage
system be immediately reported (by telephone) to the appropriate authority.  The
notification should include information such as, location of discharge, type, concentration
and volume of waste, and if applicable, the corrective actions taken by the user.  In addition,
the bylaw should specify that, at the municipality's discretion, a written report detailing such
matters as the cause of discharge and the measures taken to prevent future such discharges
may be required.

7.3.5 Compliance Monitoring

For effective enforcement of bylaw provisions, the bylaw should provide officers of the
local sewer authority with the power to access all parts of an industrial user's premises, with
or without prior notice, for the purpose of determining user compliance with the bylaw and
discharge permit.  The right to examine or copy records, inspect, sample and/or necessitate
that the user install and maintain monitoring equipment (at their own expense) should also
be granted.

7.3.6 Enforcement

A description of the administrative and judicial enforcement procedures at the disposal of
the municipality and the conditions under which they may be applied to users in non-
compliance with a wastewater discharge permit or a provision of the bylaw should be
provided in this section of the bylaw.

Administrative enforcement procedures are generally considered more preferable, as money
spent towards legal fees in defending criminal charges does not assist the control of water
pollution.  However, if administrative procedures fail and significant non-compliance
continues, the imposition of fines and the threat of criminal charges should be substantial
enough to eliminate any benefits a company may have obtained through non-compliance. 
Therefore, a wide range of regulatory tools, both administrative and judicial, should be
stipulated in the bylaw to address the differing degrees of non-compliance which may be
encountered.  These could include:

�written notice of violation (different degrees)

� a compliance meeting
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� a compliance schedule

� assessment of fines on a per violation, per day basis

� criminal charges

� orders to halt operation and/or discharge

� publication of users in significant non-compliance

7.3.7 Exceptions to Discharge Restrictions

If the wastewater treatment plant has excess treatment capability (or under other limited
extraordinary circumstances), it may be desirable to include in the bylaw an allowance
permitting industrial users to discharge wastewater that would otherwise be prohibited by
the bylaw.  Generally, such agreements are made only for the discharge of suspended solids,
biochemical oxygen demand, phenolic compounds, nitrogen and phosphorus and may call
for compensation for any additional costs incurred in the operation, repair and maintenance
of sewage works.  It should ultimately be up to the local sewer authorities to determine for
which of these parameters exceptions would be permissible.
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8.0 WASTE MINIMIZATION

The minimization of waste generated by industrial activities offers numerous benefits not
only to the industry owner, but to workers, the public and the environment.  Among these
benefits are:

� a reduction in the pollutant load to be treated by an end-of-pipe system

� the reduction or elimination of a particular pollutant parameter prior to its dilution in the
main wastewater stream

� a reduction in the waste treatment and disposal costs and the raw material purchasing and
manufacturing costs

� improved production efficiency

� protection of public health and worker health and safety

� a reduction in potential environmental liabilities

� protection of the environment from the potential release or accumulation of contaminants

� improved company image from the standpoint of the community and employees

Waste minimization is generally considered to comprise of reduction, reuse, recycling and
recovery.  Of these approaches, reduction is preferred from an environmental perspective as
it avoids the generation of contaminants from the start and therefore the problems
associated with their management.  In order that waste minimization truly occurs however,
care must be taken to avoid the transfer of pollutants from one medium to another (ie., the
removal of organics from wastewater using activated carbon transfers pollutants from
wastewater to solid waste and therefore does not achieve an overall reduction in the amount
of waste).

The waste minimization opportunities for an industrial/commercial sector's wastewater and
the associated contaminants are very site specific in nature.  To arrive at an adequate
assessment of potential opportunities, an examination of each enterprise's process,
management and operation practices, equipment, product characteristics, water quality
requirements, flow rate requirements and geographical location is required.  As a result,
only a general guide to assessing potential waste minimization options is provided in this
section.
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8.1 Approach to Waste Minimization

An effective waste minimization program will outline an organized, comprehensive
approach to systematically reducing the generation of waste.  This typically requires that a
five step assessment be conducted:

� careful review of plant operations and waste streams

� selection of specific areas for assessment

� the development and screening of waste minimization options

� an evaluation of the technical and economic feasibility of the selected options

� the development of an implementation plan for the most promising options

Waste minimization options are often based on the techniques depicted in Figure 8.1
(USEPA, 1988).  The following sections discuss what is entailed by those techniques.

8.1.1 Reduction

Good Operating Practices

A significant degree of waste reduction may be achievable through the implementation of
effective operating practices.  Since operating activities generally apply to the human
activities associated with manufacturing processes, they can be implemented with little cost
and therefore a high return on investment. 

Good operating practices may include:

� personnel management practices

Personnel management practices, such as employee training and incentives
and bonuses, are intended to encourage employees to conscientiously work
towards the reduction of waste. 

�material handling and inventory practices

These practices should be designed to reduce the loss of materials from
mishandling, transfer, expired shelf life or inadequate storage conditions.

� loss prevention

Loss prevention involves activities such as effective equipment maintenance
to minimize leakage, effective and efficient spill prevention and cleanup
procedures and efficient product sampling techniques.
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�waste segregation

In order that effective treatment and/or reuse may be achieved, the mixing of
contaminated and non-contaminated wastes and wastewaters should be
avoided.

� production scheduling

The careful scheduling of batch production runs may reduce the frequency of
equipment cleaning and thus, resulting waste production.

� cost accounting practices

The allocation of waste treatment and disposal costs to the departments
generating the wastes (rather than general company accounts) will increase 
awareness regarding waste generation costs.

Process Modifications

The altering of process equipment or operating parameters can reduce water use and
pollutant loading.  Modifications may include:

� altering equipment, equipment layout and piping

� changes in process parameters, such as flow rates, temperatures, pressures and residence
times

� the use of automation

Raw Material Changes

Material purification or substitution may prevent the generation of contaminated
wastewater during the production process or may reduce or eliminate the amount of
contaminants entering the production process.

Product Changes

Product substitution, conservation, or changes in product characteristics or composition
may achieve a reduction in contaminated wastewater or a reduction in the waste resulting
from a product's use.

8.1.2 Reuse, Recycle and Recovery

Precise differentiation between the concepts of waste, but specifically wastewater, reuse,
recycle and recovery is difficult to achieve.  Generally accepted definitions however, are as
follows:
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�Reuse involves the return of waste material, in its original form, to the originating process
or to another process within the plant.  An example would be the use of untreated
stormwater in the plant.

�Recycle involves the reuse of waste material in a form differing from the original.  For
example, the use of various waste newspaper inks to produce a black ink or the cooling
of boiler steam for water use in the plant.

�Recovery is generally considered to entail the reclamation of a material from waste for
either reuse or recycle.  The recovery of silver from film processing rinsewater or from
film itself is an example.

8.2 Additional Information

Several reports on waste minimization are available through the U.S. Environmental
Protection Agency.  Two which may be of particular interest are:

�Waste Minimization - Issues and Options, Vols. I-III
�Report to Congress:  Waste Minimization, Vols. I & II

Further information regarding waste minimization options for specific industries may be
obtained from a series of pollution prevention manuals developed by the U.S.
Environmental Protection Agency.  The continuing series currently includes the following
titles:

�The Paint Manufacturing Industry
�The Pesticide Formulating Industry
�The Commercial Printing Industry
�The Fabricated Metal Industry
� Selected Hospital Waste Streams
�Research and Educational Institutions
�The Printed Circuit Board Manufacturing Industry
�The Pharmaceutical Industry
�The Photoprocessing Industry
�The Fibreglass Reinforced and Composite Plastic Industry
�The Automotive Refinishing Industry
�The Marine Repair Industry

As mentioned in Section 3.0, the Canadian federal government has developed Codes of
Good Housekeeping Practice for some specific industries of concern (see Table 3.1).  In
addition, the Greater Vancouver Regional District's Air Quality and Source Control
Department is currently considering the development manuals of good housekeeping
practice for selected industries and commercial enterprises (see Table 3.3).

Finally, additional sources of background information regarding waste minimization options
may be trade associations; engineers and operators of other industry sector plants; published
literature; federal, provincial and local environmental agencies; equipment vendors; and
consultants.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

Industrial wastewater contaminants may range from high suspended solids loads to complex
chemical compounds such as phthalates, PAHs and PCBs.  With the contribution of
industrial wastewater to municipal sewerage systems in Canadian cities ranging from 5 to
40 percent (Env. Canada et al., 1986), a means of controlling and abating harmful
contamination is required not only to reduce the deleterious effects of contaminants on
environment, but also to reduce interferences with and damage to the sewerage system,
protect worker and public health and safety, and to improve sludge and air quality.

To afford the necessary reduction of contaminants, source control of wastewater is an
essential consideration as it permits chemical specific abatement techniques to be employed
and it reduces the potential for toxics release to the environment through sewer and
treatment plant outfalls. 

Although the majority of the municipalities in the Fraser River Basin and the Burrard Inlet
Drainage Basin stipulate some restrictions on the discharge of wastewater to the sewerage
system, the bylaws, for the most part, have been ineffective due to inadequate enforcement
and/or incomplete coverage of potentially deleterious substances.  From the questionnaire
survey conducted for this study, it appears that only the municipalities of the Greater
Vancouver Sewerage and Drainage District maintain an extensive sewer use bylaw and
enforcement program.  It is thus recommended that a comprehensive, uniformly applied
sewer use control program be developed for British Columbia, not only to improve the
quality of wastewater discharge in general, but also to assist smaller municipalities in
controlling the use of their sewerage system and to prevent the creation of "pollution
havens".

The review of the Seattle industrial wastewater pretreatment program and the proposed
Ontario source control program indicated that they would both provide valuable guidance in
the development of a similar program for British Columbia.  Based primarily on these two
programs, a discussion was provided in this report on the issues which may be encountered
in the development of a source control program and on the principal elements of an
effective sewer use bylaw.  While both the American and Ontario model bylaws have been
included in Appendix A for reference, it should be noted that Ontario's model bylaw is now
five years old and was passed to serve as an interim measure until implementation of the
MISA source control program.

Avoiding the generation of large quantities of wastewater from the start however, may be
the best approach to reducing contaminant loadings to the Fraser River Basin.  Under such
a scenario, the education and assistance given to industry with respect to waste
minimization opportunities and techniques would play an integral role.  General approaches
to waste minimization were presented in this report, but, more detailed, industry specific
research is certainly warranted.
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GLOSSARY

BAT  Best Available Control Technology (U.S.)

BACT  Best Achievable Control Technology (B.C.)

BATEA  Best Available Technology Economically Achievable (Ontario & U.S.)

BCE  British Columbia Environment

BCT  Best Available Control Technology

Bioaccumulation  The characteristic of a substance to accumulate in the tissue of an
organism due to slower excretion than intake, inability to metabolize, or preference towards
storage.

Bioconcentration  The ratio of the concentration of a chemical in an organism's tissues to
the concentration of the chemical in some part of the environment.

BOD  Biochemical Oxygen Demand

BPT  Best Practicable Control Technology

Carcinogen  There is sufficient evidence in epidemiological studies to support causal
association between exposure and cancer.

Carcinogen - possible  There is limited or equivocal evidence from animal studies and
inadequate or no data in humans.

Carcinogen - probable  There is limited evidence in epidemiological studies  and/or
sufficient evidence from animal studies.

CEPA  Canadian Environmental Protection Act

CERCLA  Comprehensive Environmental Response, Compensation and Liability Act

CWA  Clean Water Act

EPA  Environmental Protection Agency

Fetotoxicity  Any adverse effect, including malformations, variations, altered growth and
in-utero death on the fetus as a result of prenatal exposure to a chemical.

GVRD  Greater Vancouver Regional District
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GVS&DD  Greater Vancouver Sewerage and Drainage District

LD50  The dose of a substance required to cause death for half of the exposed subjects.

MEK  2-butanone

Metro  Agency created for the protection of water quality in Lake Washington and Puget
Sound; represents the Municipality of Metropolitan Seattle and King County.

MISA  Municipal/Industrial Strategy for Abatement

MOE  Ministry of Environment

Mutagen  A chemical which causes mutations - changes in the genetic structure of the
organism.

NPDES  National Pollutant Discharge Elimination System

NPP  National Pretreatment Program

NSPS  New Source Performance Standards

OWRA  Ontario Water Resources Act

PAH  Polycyclic aromatic hydrocarbon

PCB  Polychlorinated biphenyl

POTW  Publicly Owned Treatment Works

PSES  Pretreatment Standards for Existing Sources

PSNS  Pretreatment Standards for New Sources

PVIMP  Postviolation Inspection and Monitoring Program

RCRA  Resource Conservation and Recovery Act

STP  Sewage Treatment Plant

Teratogen  An agent which can cause developmental abnormalities (birth defects) in
mammals.

Toxicity  Refers to the adverse health effects a substance is capable of causing.

Toxicity - low  LD50 of 4,000 to 40,000 mg/kg
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Toxicity - medium  LD50 of 400 to 4,000 mg/kg

Toxicity - high  LD50 less than 400 mg/kg

TSCA  Toxic Substances Act



APPENDIX A

Sewer Use Bylaws

��  Burrard Inlet Drainage Basin Municipalities
�  Fraser River Basin Municipalities
��  Ontario Model
��  Seattle
��  U.S. EPA Model
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