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Foreword

Under the Northern Inland Waters Act the North-
west Territories Water Board is charged with the
responsibility for licensing water use and waste
disposal in the Northwest Territories. Municipal
wastewater discharges are a most important con-
sideration in that they have a direct impact on
public health and general environmental quality.
Reflecting public input at numerous public hear-
ings, the Board has adopted the policy of requir-
ing the treatment of all municipal waste by the
best practical means before it is discharged into
the receiving environment. It is believed that such
a policy will help to keep the Morth's waters pure
and clean and avert the problems allowed to build
up in Southern Canada where often strict controls
were not imposed in the early days of municipal
growth. Fortunately the Board's goals and object-
ives are shared by departments and agencies of
all levels of government, such as the Northwest
Territories Association of Municipalities and the
Department of Municipal and Community Affairs of
the Government of the Morthwest Territories. This
results in a high level of cooperation between all
the parties involved.

As a service to those operating and planning
municipal waste systems, the Board published its
first edition of “Guidelines" in 1981. The work of
revision started almost contemporaneously with
publication and so many pecple have participated
in the process over the years that it is impossible
to name them all. Much of the work was done by
the Board's Technical Advisory Commitee as well
as special committees established for specific pur-
poses. Constant advice, assistance and committee
participation were forthcoming from the Federal
departments of Environment, Mational Health and
Welfare, and Indian Affairs and Northern Develop-
ment, and from the territorial government's
departments of Health and Municipal and Com-
munity Affairs. The Board would like to acknowl-
edge the special assistance of Mr. Ron J. Kent,
who chaired a working committee, Mr. Richard

E_ K. Feilden of Reid Crowther and Partners Ltd.
and Dr. Daniel W. Smith of the University of
Alberta. Board Members who were intimately in-
volved with the revisions include Mr. Glenn
Warner who oversaw the process for a period of
ten years, Mr. Scott Howarth and Mr. Brian
Wilson of the Federal Department of Environment
and Dr. lan Gilchrist of the Territorial Department
of Health. The Board's Executive Assistant, Mrs.
Pamela LeMouel deserves special thanks for the

exercise of her administrative talents throughout
the process from first draft to final publication

The principal changes incorporated into the revised
Guidelines come as a result of empirical data col-
lected since the original publication. Together
with recommendations made by a variety of people
with an expertise or general knowledge of Morth-
ern wastewater treatment, they centre on the
following topics:
a) the updating of effluent guality
criteria including the replacement of total
coliform with fecal coliform as a discharge
parameter;
b} the establishment of differing effluent guality
criteria for summer and winter discharges; and
c) the addition of the requirement for proper
operation and maintenance plans for waste
treatment facilities.

The Board thanks all those who have participated
in the preparation of these revised Guidelines and
hopes that they will provide a sound basis for
municipal wastewater planning for the next
decade.

Dave Nickerson
Chairman
N.W.T. Water Board
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LIST OF ABBREVIATIONS

BOD, — biochemical oxygen demand, 5 days and 20 degrees C, mg/L
CFU — colony forming units
dL — decilitre (100 mL}
F. Coli — fecal coliform
— gram
GNWT — Government of the Northwest Territories
ha — hectare
kg — kilogram
L — litre
Led — litres per capita per day
Lid — litres per day
m — metre
m# — cubic metre
miid — cubic metres per day
mg — milligram
ma/L — milligrams per litre
mL — millilitre
N — nitrogen
MNWT — Northwest Territories
P — phosphorus
pH — hydrogen ion concentration (-log [molar conc. of H+])
S5 — suspended solids
FL:” — median tolerance limit concentration in mg/L at which half of the test organisms die within
a specified time period,
T, — residence time in years




1.0 Introduction

The objectives of the Northwest Territories Water
Board “are to provide for the conservation,
development and utilization of the water
resources’ in the Northwest Territories (Northern
Inland Waters Act, 1970). These guidelines for the
discharge of treated municipal wastewater serve
those objectives, and as well seek to protect
public health. They are based on the following
precepts:

(a) Water is a renewable resource to be
conserved and protected,

(b) Municipal wastewaters may pollute receiving
waters by depletion of oxygen, deposition of
solids, eutrophication, toxicity, release of
pathogenic organisms, release of mutagens
and carcinogens and aesthetic nuisance;

(e} The discharge of raw wastewater should be
eliminated due to the special relationship
between northern residents and northern
inland waters;

(d) The discharge of treated municipal wastewater
needs to be regulated, and the Water Board
accomplishes this function through a licensing
and monitoring process,

{e) The Water Board should consider each case
on a site-specific basis because the range of
environmental conditions found throughout the
Morthwest Territories is so broad;

(fy Receiving water quality objectives need not be
satisfied in a defined initial mixing zone
immediately around an effluent discharge
point;

{g) The onus is on the applicant to obtain all the
information necessary to design an adeguate
treatment and disposal system, and to
demonstrate that the proposed system will
meet these guidelines after implementation;

(h) These guidelines are subject to the provisions
of the Northern Inland Waters Act and
Regulations, as amended;

{iy The Water Board expects that these
guidelines will be appropriate in most cases,
and intends to follow them. The Water Board
will, however, include more stringent or less
stringent limits in water licences whenewver it is
deemed appropriate to do so in light of site-
specific circumstances;

(i) The Water Board is committed to full public
consultation prior to making any licensing
decision;

k) Licensees are to comply with the terms of
their water licences;

(I} Licences which are granted by the Water
Board prior to the effective date of these
guidelines remain in effect and are not altered
by these guidelines; and

(m) Compliance with these guidelines, the North-
ern Inland Waters Act and Regulations, and
the terms and conditions of any licence issued
thereunder does not absolve the owner or
operator of any wastewater collection,
treatment or disposal system from the
responsibility to comply with any other
applicable Federal, Territorial or Municipal
legislation. For example, subsection 36(3) of
the Fisheries Act prohibits the deposit of a
deleterious substance of any type into waters
frequented by fish. Deleterious is generally
accepted as acutely lethal, whereby undiluted
effluent kills more than 50% of the trout or
daphnids in their respective bioassay tests,
This end-of-pipe reguirement may or may not
be more stringent than the mixing zone
approach incorporated within these guidelines.
Potential licensees may obtain additional
information by contacting the NWT District
Office of Environmental Protection,
Conservation and Protection, Environment
Canada, (403) 920-6060."
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3.0 Receiving Water
Quality Objectives

Any discharge of effluent affects the quality of the
receiving water. The purpose of treating
wastewater before it is discharged is to maintain
the quality of the receiving water within
reasonable and acceptable limits.

Table 3.1 presents the Water Board's objectives
and criteria for receiving water guality. Most
criteria are expressed either as a maximum
permitted change above the background level, or
as a maximum level not to be exceeded. Criteria
which are not readily quantified are described
qualitatively.

TABLE 3.1
RECEIVING
WATER QUALITY OBJECTIVES (a)(b)
(To be met outside the initial mixing zone)

Parameter
Dissolved Oxygen

Objective

Decrease not to exceed
10% of original
background level (c).

Residual Chlorine Below 0.1 mg/L.

MNutrients Avoid nuisance
conditions (d).
Coliforms: Geometric means of

individual determinations
are not to exceed:

— shellfish meat, fecal 230/100 g

— shelifish waters, 14/dL
fecal

— all waters, fecal 100/dL

— all waters, total 1000/dL

Toxicity Mo toxicity as measured
in a standard 96 hour
TL_ static fish bioassay

test.

Mot to increase above
background level by more
than 10 mg/L.

Suspended Solids

Floatable Solids and
Scum

Mo observable increase.

12

Oil and Grease None visible on water
surface; no observable
increase; in any case not

greater than 5 mg/L.

Metals Increase not to exceed
10% of original
background levels.

Notes:

(a) These objectives protect the quality of the
receiving water outside the initial mixing zone.
Objectives are expressed in terms of
maximum allowable change, or in terms of a
maximum value not to be exceeded.
Objectives do not apply within the “initial
mixing zone" (Section 4.4).

(b) The Water Board may apply more stringent
criteria if deemed necessary for the protection
of the receiving water. In determining if more
stringent criteria are needed, the Water Board
may take into account the effects of other
discharges. The Water Board may add
parameters and criteria to those listed in
Table 3.1.

() The Water Board may specify a minimum
dissolved oxygen concentration if the receiving
environment is sensitive to oxygen depletion.

(d) The following nuisance conditions are typical
of those to be considered.

(i) In freshwater lakes, presence of massive
growths of planktonic bluegreen algae
(Cyanophyceae) for more than several
days duration and/or massive growths of
attached, filamentous diatoms
(Bacillariophyceae) and/or rooted aguatic
plants especially near the shoreline.

(iiy In rivers and streams, presence of
massive growths of attached green algae
(Chlorophyceae), filamentous diatoms
(Bacillariophyceae) and/or rooted aquatic
plants, slime-forming bacteria (as
Sphaerotilus), sludge worms (Tubificidae)
or chironomids (Chironomidae).

Limits may be set on productivity parameters if
the Water Board considers such limits to be
warranted by site-specific considerations. The
usual parameters are phosphorus and/or
nitrogen forms.

The objectives in Table 3.1 have been
formulated with due regard to social and
environmental circumstances, and to the types




of wastewater treatment systems that have
been found to be operable and affordable in
small northern communities. As indicated, they
are to be met outside the “initial mixing
zone”', defined in Section 4.4,

If the effluent guidelines set out in Table 4.1,
and in Table 4.2 if applicable, do not achieve
the receiving water quality specified in

Table 3.1, the Water Board may require
effluent quality to be improved further in order
to reach the stated receiving water objectives.

Health and Welfare Canada publishes national
standards and objectives for drinking water
guality (Canadian Drinking Water Quality,
Health and Welfare Canada, 1989).
Recommended limits on concentration of
selected elements and compounds are
reproduced in Appendix C.

Environment Canada publishes national
guidelines for water quality in natural
environments, which have been developed for
protection of freshwater aguatic life. Selected
guideline concentrations are reproduced in
Appendix D.
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