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1.

2.

3.

4.

CHAPTER 1

Coneclusions and Recommendations

The Commission concludes that, on the whole and in principle, the proposed
classification of the Red River and its tributaries is adequate. As ga
future development of this classification, a definite and more detailed
proposal for individual parts of the river system, can be prepared by the
Environmental Management Division, reflecting firm and realistic water
quality objectives and taking into account the information, opinions and
suggestions received at the hearings and summarized in this report.

The Commission concludes that the proposed water quality objectives do not
correspond adequately to the conditions of Killarney Lake, Rock Lake, and
Pelican Lake. Neither do they correspond to the public perception of the
environmental quality control needed for these 1lakes. Pending the
development of a comprehensive and realistic policy for the control of
water quality in these lakes, the present water quality should be
maintained without further degradation.

The Commission concludes that the bacterial contamination of the Red River
by the City of Winnipeg is environmentally unacceptable. The Commission
recommends that the proposed faecal coliform limit of 400 MPN per 1D0 ml
be accepted as the immediate target water quality abjective for the Red
River downstream of the North Perimeter Bridge under dry weather
conditions. The Commission understands that to achieve this level of
quality under both dry and wet weather conditions, as the ultimate goal,
will involve planning, considerable time, and large capital expenditures.

The Commission concludes that disinfection of the sewage plant effluents
will result in a substantial improvement in the incidence of high bacteria
counts in the Winnipeg and downstream stretch of the Red River. The
Commission is aware of the objections to chlorination as a method of
disinfection and of the uncertainty surrounding the effectiveness and side
effects of the practice. The Commission concludes, however, that the need
for disinfection has been demonstrated and that chlorination is, at this
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CHAPTER 2

Authorization and Background
————===2-200 and Background

In 1978, the Minister responsible for the administration of The Clean
Environment Act instructed the Commission to Proceed with a pragram respecting
the application of water quality objectives tg individual basins and watersheds
in Manitoba. This request arose from recommendations contained in the
Commission's 1978 Report on a Proposal Concerning Surface Water Quality
Objectives and Stream Classification for the Province of Manitoba.

The first principal watershed basin dealt with under this program was
the Souris River, Following release of the Commission's Souris River report,
the Commission Chairman advised the Minister, in a letter dated July 11, 1980,
that, following consultations with the Environmental Management Division of the

with the Red River principal watershed division. This division includes the
Red River and all its tributaries in Manitoba except the Assiniboine River
system which, due to its size and importance, will pe dealt with separately at
a later date. The Minister concurred with this recommendation.

The purpose of the investigation was to consider a proposal for stream
classification in the Red River principal watershed division. The Proposal was
Prepared for this purpose by an interdepartmental committee of the Manitobg
government. On the committee were representatives of the Water Resources,
Parks, and Fisheries Branches of the Department of Natural Resources, the
Department of Agriculture, the Department of Health and Community Services, the
Department of Municipal and uUrban Affairs, and the Department of Tourism and

Consumer and Corporate Affairs and Environment.

Stream classification is the application of a system of surface water
quality objectives to a drainage basin. The objectives provide g set of levels
of physical, chemical, and bacterioclogical constituents for various water uses,
i.e. domestic and industrial consumption, fish and wildlife, and agriculture.
These are intended to provide guideline objectives for those who have




responsibility for water and related land uses and for pollution control and
water quality protection. An important aspect of the hearings is to recelive
expressions of public aspirations and concern regarding those water uses for

which protection should be provided now and 1n the future.
This Commission {nvestigation was carried out under the provisions of

subsectin 13(1) of The Clean Environment fct:

13(1) The commission may, unless otherwise directed by the
minister, for the purposes of carrying out its duties and functions
r the Act, investigate any matter respecting the environment and

unde
uch hearings as it deems advisable.

for that purpose hold s

The role of The Clean Environment commission, as prescribed by The
includes the issuing of individual pollution control
osit of contaminants to the

orders prescribing 1imits on the emission or dep
municipalities and

t by all operations carried out by industries,
ese are not governed by regulations. However,

Clean Environment Act,

environmen
government in cases where th
there is an exception for the City of Winniped.

section 12(1) of The Clean Environment Act provides that:

12(1) The Lieutenant Governor in Council may delegate such part of
the powers of the commission as he deems advisable to The City of
winnipeg for such period of time and subject to such condltions as he

may deem fit.

g Act contains the same provision, and, as well,
the supervision and control of
1n particular, section 454(2)
itan Corporation under

The City of winnipe
gives the City Councll powers relating to
matters relating to pollution by wastewaters.
gave the city all the powers conferred upon the Metropol
the Metro Winnipeg Act, Section 166 of which provides as follows:

i{sion and control, in the

over all matters concerning
or waste

166, The Corporation has general SUperv

an area and the additional zone,

metropolit
the pollution of, or the discharge 0T drainage of sewage

into, any body of water therein.
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The Lieutenant Governor, by Order-in-Council 152/72 effective
February 15, 1972, confirmed the delegation of these powers to the City of
Winnipeg as provided for in The Clean Environment Act and the City of wWinnipeg
Act subject to the conditions that The Clean Environment Commission may
investigate any matter respecting the contamination of the environment in the
City and that the City shall provide The Clean Environment Commission with such
technigal data as the Commission may require.







CHAPTER 3

Summary of the Classification Proposal

The classification proposal is contained in a report by the
Environmental Management Division dated October, 1980, entitled Proposed
Classification of Manitoba's Surface Water, Red River Principal Watershed
Divisioﬁ, a8 copy of which is attached as Appendix "A" to this report. A
description of the basin and its streams, as well as a discussion of present
quality as it relates to the uses made of the waters is also contained in the
proposal document. The main use categories and the limits associated with the
classification in each use category can be found in the May 1979 report of The
Clean Environment Commission, entitled Report on a Proposal Concerning Surface
Water Quality Objectives and Stream Classification for the Province of
Manitoba. In this chapter, the proposal will be summarized very briefly.

The classification Proposal is limited to the Canadian part of the Red
River Basin upstream of Lake Winnipeg, with the exception of the Assiniboine
River. The latter will be the subject of a separate investigation, During the
hearings, it was found necessary to include the Assiniboine River downstream of
Headingley in the Proposal since that part of the Assiniboine is affected by
the City of Winnipeg sewage disposal system in the same way as the Red River
downstream of the South End Water Pollution Control Centre.

The Use Categories for which water quality objectives are defined are
the following as established in the Report on a Proposal Concerning Surface
Water Quality Objectives and Stream Classification for the Province of
Manitoba , revised May 1979,

1. Domestic Consumption

2. Fisheries and Recreation

3. Industrial Consumption

4. Agriculture and wildlife

5. Navigation and Waste Disposal
6. Other Uses

Regarding Domestic Consumption, all waters were classified as 1C
except the Red River downstream of the South End Water Pollution Control
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Centre, which is classified as 1D. 1t 1s understood that the latter
classification also applies to the Assiniboine River downstream of Headingley.

A raw water source classified as IC is one that is not protected from
bacterial contamination and that requires, in addition to disinfection,
treatment to remove turbidity and hardness, OT to improve taste and odour. The
faecal coliform is 1imited to 100 MPN per 100 ml.

water classified as 10D was not considered suitable as a raw water
source for domestic consumption prior to the latest amendments to the Canadian
Drinking Water Standards. The faecal coliform limit for this classification is
1000 MPN per 100 ml. It can be made suitable for domestic consumption but
requires extensive treatment. The 1D classification is given to parts of the
Red and the pssiniboine Rivers because of the added pollution load imposed on
them by the City of Winnipeg sewage disposal system.

In the Fisheries and Recreation category, all waters were given the
classification 28, except downstream of the City of Winnipeg sewage plants.
There an exception is made for coliform count only where an objective of 400
MPN per 100 ml is proposed. This corresponds to 2C rather than to 28.

The 2B classification supports commercial and sport fishing. It is
also suitable for swimming. with the qualification for coliform, the water
downstream of the City of winnipeg sewage plants should still sustaln the same
commercial and sport fishing. But the higher coliform count makes it no longer
suitable for swimming. As far as recreation 1s concerned, it is classified as
suitable for boating and other types of aquatic recreation for which the water
may be usable. presumably, these other types of recreation should not entail
primary body contact with the water.

In the category Industrial Consumption, only the Roseau River and
the main stem of the Red River are classified as 3B. All other waters are
given the lower quality classification of 3C primarily because of their
intermittent flow condition and the natural hardness of the water. Again, an
exception 1s made for the coliform count in the waters downstream of the

winnipeg sewage disposal system.

The classification of 3B permits the use of the water for general
jndustrial purposes with only a moderate amount of treatment, except for food
processing. The rlassification of 3C permits the use of the water for
industrial cooling and materials transport without a high degree of treatment.
Presumably, the 3C water can be used for more demanding industrial purposes,
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In the category Agriculture and Wildlife, all waters are classified
as 48. This means irrigation water of acceptable, rather than good quality,
To show, however, that the waters are also suitable for livestock and wildlife,
they are also classified as 4C. The exception is again the Red River
downstream of the City of Winnipeg sewage treatment plants. There the coliform
is too high for the 4C classification. But in the absence of a lower
classification for livestock. This indicates that the Red River downstream of
the City of Winnipeg is unsuitable or not used for livestock,

All waters are given the classification 5, which means that they are
suitable for navigation and waste disposal. This is obviously not 3 very
demanding water quality objective,

On the whole, the Proposed classification is quite unifoerm. The
Roseau River and the main stem of the Red River have somewhat higher water
quality objectives far Industrial Consumption than the other waters.
Downstream of the City of Winnipeg sewage treatment plants, the quality of the
Red River as a source of raw water for domestic purposes is definitely
impaired. The higher coliform count here also forces a lower rating for
recreation and for livestock operations.

The report by the Environmental Management Division on the proposed
classification states that the proposal is based on current and potential water
uses. No priorities were assigned. Every use was given equal weighting in the
selection of any given specific objective. Each use implies limiting
conditions for contaminants or physical properties that may be hammful to this
use. For each contaminant or potentially harmful property of the water, the
limit that would accommodate the most sensitive use was established,

It is not clear how this Procedure serves the purpose of abjective
evaluation and comparison on which planning decisions must be based or how the
Division arrived at the 1list of uses it proposes to protect. Although the Red
River downstream of Winnipeg is given a different classification from the
upstream portion, the reason for the difference does not lie in the different
use of thg water but in the degree of pollution caused by the City of Winnipeg,
which is reflected in the less stringent classification downstream.

Although the waters of the Red River basin show great differences in
their potential for fishing and recreation, all have been given the same
classification, except for a relaxation of the faecal and total coliform limits

downstream of Winnipeg.




A more logical approach to the selection of protected uses and the
ined reasons for the selections

assignment of classifications, with well def
proposed, would make this process more clear.
with regard to the classification system jtself, the commission found
that the use of the same letters and numbers for different purposes 1is quite
confusing, except for use as 3 shorthand by persons who work with the system on

a regular basis. There 1is also a need for separation of the combined

categories of Fisheries and Recreation as well as Agriculture and wildlife.
these combined classifications can be quite

th as separate use categories. The

The water quality requirements of
dissimilar and should be dealt wi
classification system is in need of revision.
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CHAPTER 4

Preparation and Hearings

l. General
Due to the technical complexity of water quality objectives and stream

classif}cations, the Commission has found that, in order to get a meaningful
response and participation from the public and from professional experts, it is
necessary to include an extensive preparatory phase in its water quality
investigations. This provides for early access to the technical data of the
proposal by interested experts in industry, the universities and societies, and
in local, provincial, and federal governments. It also provides for public
distribution of condensed and more readily digested material outlining the
purpose and intent of the investigation and hearings.

With  this intention, on receiving the Proposal  Proposed
Classification of Manitoba's Surface Water Quality Red River Principal
Watershed Division from Environmental Management Services, the Commission
arranged for reproduction and wide distribution. Copies went out ten weeks
prior to the earliest hearing date to federal, provincial, and municipal
elected representatives and departments concerned; also to related
professionals in Consulting fimms, universities, and local, provinecial, and
national societies; to industries, industrial and trade associations and
enterprises; and to governments of neighbouring states and provinces, as well
as to a considerable number of private citizens. The Commission also prepared
a simplified brochure based on the proposal and distributed quantities of these
publications through municipal offices, schools and other outlets., Other
efforts to disseminate information of the investigation included briefing media
representatives and circulating to municipal councils and organizations an
offer by departmental officials to conduct briefing sessions and attend
meetings throughout the Red River watershed basin.

During the Preparatory phase, the Commission members toured the
drainage basin. They visited all the bodies of water and most of the dams,
control structures, waterworks and pollution control plants in the area. They
also had an opportunity to meet and talk with wildlife officials and the
supervisors, operators, and elected officials concerned with water supply and
water quality in many of the cities and villages visited.
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The public hearings were advertised extensively on radio and in weekly
and dally newspapers in the area affected by the investigation, copies of the
newspaper advertisements are attached as Appendix ng® to this report. The
hearings were held on December 1, 1980, in Ninette; December 2, 1980, in
Killarney; December 3, 1980, in Pilot Mound. Following the New Year, hearings
took place in Morden, Carman, and Morris on January 5, 6 and 7, 1981,
respectively; in St. Plerre-Jolys on January 20, 19813 and in Selkirk on
January 21, 1981. The final hearing took place February 2, 3 and 4, 1981, in
Winnipeg. A 1ist of exhibits received by the commission at these hearings is
attached as Appendix wc® to this report.

2. Hearings
pt each of the hearings held, representatives of the Environmental

Management pDivision presented their technical report, and reviewed and
explained its purpose and contents, including the proposals for application of
stream classification and water quality objectives, together with explanations
of why these are desirable today and for the future. Mr. Max Morelli, Chief
of Environmental Standards and studies, was the head representative at the
selkirk and winnipeg hearings, and Mr. Jim Warrener, water Quality
Consultant, performed this function at Ninette, Killarney, Pilot Mound, Morden,
carman, Morris, and St. Pierre-Jolys.

Also, the commission Chalrman, Mr. Stan Eagleton, outlined the
background of the series of stream classification investigations being carried
out by the commission. He stated that the Assiniboine River, & tributary of
the Red River, due to its size and importance, was not included in the Red
River report and would be dealt with in a separate series of hearings. He also
noted the commission's awareness of the very serious environmental cONCETNS
over the Garrison piversion Project in North Dakota, and the possible
disastrous impact on the water quality of the Red River and elsewhere in its
drainage system, if this project is allowed to proceed. However, he explained
that lengthy oI detailed consideration of this very important matter during the
present hearings, would not be appropriate as consideration of this matter was
ongoing by arother jurisdiction and was, therefore, beyond the scope of the
present investigation.

—
-
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3. Ninette Hearing
The first hearing, in Ninette, was of particular interest as it

provided the first opportunity for witnesses representing the Envirenmental
Management Division to outline and explain their proposal to the Commission and

the others present.
Appearing on behalf of the Manitoba Department of Agriculture,
Mr. Erv Griffin, Director, Agri-Water, read g brief expressing some -
reservations and suggesting some pertinent changes to the Proposal document
(Appendix mav) notwithstanding that there was an Agriculture Department

interdepartmental committee which developed the proposal. A principal
objection was that non-consumptive use of the water tourses such as fammland
drainage and waste disposal are not listed in the proposal. 1In this way,
consideration is given to the active uses but not the passive uses of the water
Courses. In a very basic way, in predominantly faming regions, such as this
one, & primary use of the river system is the drainage of agricultural land.
While the department supports the establishment of water quality objectives as
"targets", this support is conditional on the People in the basin being given a
major voice in the targets to be established. Economic and social benefits to
society, and not only the benefits to end users, must be considered by the
Commission when recommending classifications. Agriculture is g major industry
in the Red River basin; however, runoff from agricultural land may not be a
source of greater pollution than runoff from other types of land use, While
winter spreading of manure on frozen land and flood plains may contribute
minimally to contamination in spring, problems will be minimized if current
regulations and good management practices are followed. Even improved erosion
control cannot alter the turbid waters of the Red River, as a heavy silt
content results from river bed conditions. Agricultural use of the La Salle
River water is restricted by infiltration of highly mineralized groundwater
during periods of low flow. Reduction of infiltration and the establishment of
continuous flow will be necessary if this river is to pe generally useful for
agricultural purposes. Suggestions were made for rewriting the propesal in a
form more acceptable to the department. This would invalve Providing

that may be necessary to meet proposed objectives together with a detailed
statement of the economic and social impact of the Proposed changes.

- 17 -
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The principal concerns voiced by representatives and residents of the
Municipality of Riverside and cottage owners were about water quality problems
in Pelican Lake, where inadequate spring runoff and low summer water flows and
levels have combined with an advanced eutrophic state to praduce excessive weed
and algae growth and repeated fish kills. The adverse impact of these
conditions on the 500 cottage owners and the area residents who use Pelican
Lake for recreational purposes was emphasized. Suggestions were made for
channel systems to bring in Souris River water, or water from the Pembina
River, to the lake to flush out excess nutrients and raise the water level.
Concerns were expressed that nutrients from sewage treatment facilities at
Ninette and the Pelican Lake Training Centre, as well as agricultural
activities, may be contributing to the problem,

The Chaimman stated that these problems were associated with water
quantity and surface water management, which are outside the scope of these
hearings. However, he noted the water quality is undoubtedly affected by these
conditions and indicated the Commission would record, in the hearing report,
the concerns expressed by the municipality and the residents.

4. Killarney Hearing
Mr. A. J. Poetker, P. Eng., A. J. Poetker Ltd., pointed out that one

way of looking at a drainage basin is its use as a means of disposing of runoff
waters and municipal wastes. The water quality criteria adopted should
accommodate such discharges. He noted the water quality criteria should be
used as guldelines only and that flexibility should be retained. The criteria
for chloride, colour, faecal coliform, hardness, nitrogen, odours, total
coliform, turbidity, etc., should be adjusted in the proposal to take account
of intermittent streams. The cbjectives for dissolved oxygen should be
reviewed as the amount retained in solution varies with temperature and
desirable levels may be hard to maintain under ice where fish may not exist in
any cese. Notwithstanding these limitations, he stated the proposal is based
on sound water quality management principles and gives recognition to the needs
of the péople who will be most directly affected. However, the criteria
adopted must not be so restrictive as to Jeopardize vital farmland drainage
functions by trying to protect some other less essential uses.

Mr. Henry D. Peters, speaking as a private citizen and as a member
of the Killarney Lake Committee, noted there is a considerable inflow and
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outflow to the lake in spring at the lake inlet, but not at the outflow ditch
which has been blocked for some years. The quality of lake water varies in
accordance with the spring runoff with the lake being turbid in 1979 and clear
in 1980 when a lower flow was experienced. An aeration experiment, operated by
the Department of Natural Resources, has helped retain oxygen in the water by
keeping a part of the lake open. Mr. Peters recommended that the Killarney
Lake dam be raised in order to increase water retention.

Mr. Bill Harrison, from Holmfield, who 1lives near Whitemud Creek
which drains the Killarney sewage lagoon, stated the creek was formerly used
for water contact recreation, but has been unfit for swimming for many years
and has deteriorated badly, especially immediately downstream of the lagoon
outfall.

There is an obvious water quality problem in a small stream having
intermittent or very low flow during some summer conditions. If a continuous
discharge lagoon system empties into such a stream, then the sewage discharge
may, at times, comprise a substantial proportion of the total flow. Possible
alternatives to relieve such a situation should be investigated.

Mr. Bill Howard, Fisheries Biologist, Department of Natural
Resources, described Programs carried out by his department in the Pembina
Valley for the preservatiom and enhancement of sport fishing stocks, including
an experiment in winter aeration at Pelican Lake, which was discontinued as it
did not succeed in raising oxygen levels. The aeration equipment was moved to
Killarney Lake. Experience will be required to establish what benefits can be

expected,

3. Pilot Mound Hearing

Councillor J. Merton Nelson, Rural Municipality of Argyle, and
Mr. Robert Avery, Rock Lake Improvement Association, favoured water quality
improvement by increasing the water level of the lake. A néw government dam
should be erected to increase the Capacity of the impoundment. Greater water
retention by this and other proposed, upstream control structures would enhance
recreational opportunities and alleviate problems. This 1s desirable to
counter spring flooding and sedimentation caused by land drainage improvements,
bush clearance, and cultivation too close to lake and stream margins.

Mr. Jake Harms of Mather, Manitoba, who is also a member of the Rock
Lake Improvement Association spoke 1in support of the points raised by
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Messrs. Nelson and Avery. He stated there were two primary problems with Rock
Lake. One is quantity of the water and the other is the quality, and the two
problems are related, Fishing is no longer as good as it should be because of
algae growth in the water which caused fish kills in both summer and winter
because the water is not deep enough. One reason for this is the drainage.
New ditches are being dug every year and bigger culverts and bridges are
installed. More land is being drained and more bush is being broken with the
end result that there is very fast runoff in the spring. This carries away
hundreds of tons of sediment from the farms to the streams and it is eventually
deposited in the lake. The sediment build-up has been 2-1/2 feet in the past
50 years and, in Mr. Harms' opinion, most of this deposition has taken place in
the last 15 years. If a further 2-1/2 feet of silt is deposited in the next
20 years, the result would be a marsh and a river channel flowing though the
centre. The lake will disappeart. Mr. Harms felt it would be desirable to slow
the runoff from farmland by one O two weeks. In his ppinion, unnecessary
efforts have been made to ensure the most rapid drainage of farmers' fields,
whereas, delaying this runoff by one or two weeks will not adversely affect the
farm operations and will give time for sediment and nutrients to settle out on
the farmers' fields rather than be carried away in the water courses. As a
farmer himself, Mr. Harms considers this will require some education of the
farmers to accept this point of view. Mr. Harms agrees with the aims of the
Rock lLake Improvement pssociation to install a larger dam at the east end of
the Rock Lake impoundment to raise the water level by 2 or 3 feet. This would
require payment of compensation to some Jandowners at the opposite end of the
1ake and to some cottage owners to relocate on higher ground. Higher water
levels should improve opportunities for fishing, bathing, and other recreation.
Mr. Harms feels, contrary to some expert opinion, that increasing the water
depth from 7 to 10 feet would provide a considerable benefit by limiting
sunlight penetration in summer and, in winter, when the top 3 feet are frozen,
it would have the significant effect of doubling the quantity of water under
the ice . As an example of the benefits of slowing the runoff water from the
tributary streams, Mr. Harms drew attention to Badger creek where there were at
least 20 beaver dams in 1980 resulting in clearer water in the stream bed and a
complete absence of sed:ment in the water draining of f downstream.

Mr. M. E. Griffin, Director, Agri-water, stated he agreed with
Mr. Harms' contentions regarding the headwater areas in the drainage basin.

r
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Holding back the water temporarily in spring one or two weeks would probably do
more good than harm in Mr. Griffin's professional opinion. However, this is
true only for the tributary streams because, in the river flats of the main
stem of the Red River, it is important to ensure the land is drained, if
possible, within 48 hours in order to avoid serious crop damage.

Mr. Bill Howard, Fisheries Biologist, described fish kills in Rock
Lake resulting from low oxygen levels under the ice in winter or following the
die-off of massive algae blooms in Summer. He noted part of this prablem may
be the result of not removing topsoil at the time the Rock Lake reservoir was
created, a measure which is favoured at present in the construction of new
reservoirs. Salvage operations conducted by the ODepartment of Natural
Resources, when necessary in some years, have resulted in the removal of up to
300,000 pounds of fish from Rock Lake when the fish had congregated at a spring
or other source of oxygen-rich water. This is done to give game fish a better
chance of survival.

6. Morden Hearing
Mr. Jim Warrener, Water Wality Consultant with the Environmental

Management Division, reviewed the proposal and discussed the Town water supply,
from the Lake Minnewasta Reservoir, and the functioning of the Morden water
treatment plant.

Mr. Ivan Brown of Miami stated Manitoba Regulation 34/73 should be
enforced where it requires livestock waste be retained on the producers!
property and prevented from entering any body of water, also that no spillage
should occur from trucks transporting the waste. Mr. Brown was not satisfied
that these provisions of the regulation were being carried out by all operators

in his area,

7. Carman Hearing

Mr. Jim Warrener, representing Environmental Management Division,
presented the technical report and discussed the use of the surface water in
the Carman area, including the Boyne River and the Stephenfield Dam, which not
only stores and regulates the water supply, but also provides a multi-use
recreational facility.

On behalf of the Carman Young Citizens Group, Dr. John Calverly
cutlined concerns which he felt resulted from an unsatisfactory track record of
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all government levels in preventing or promptly correcting pollution incidents,
These include an occasion when dead cattle where found in the Town reservoir,
seepage from bulk fertilizer outlets, municipal effluent discharges to the
Boyne River, the placement of feedlots and garbage dumps and the increasing use
of pesticides and fertilizers adjacent to streams. Responses to these problems
have sometimes been slow. Citizens and municipal councils need regular,
accurate, understandable water quality reports so any degradation can be
recognized and corrected.

Mr. Duncan of Miami supported the objections to locating feedlots
near drainage ditches and disposing of manure on frozen fields where runoff is
likely to occur in spring.

Mr. Jack McKinnon and Mr. John Smith of Carman recalled the
pleasures of canoeing and even swimming in the Boyne River in past years. Both
regretted the littering and decline in the water levels which have tended to
spoil the river for these activities increasingly during the past 15 years.
Mr. Smith noted that land clearance can be blamed for more rapid runoff and
lower water levels in summer.

8. Morris Hearing

Mr. Warrener presented the technical report and described the water
quality factors, monitoring, and water quality protection in the main stem of
the Red River.

Councillor W. Fitchett, Town of Morris, testified the Town processes
46 million gallons of Red River water per year with 6 million gallons used by
people from neighbouring areas at a maximum rate of 298,000 gallons per day.
The water plant needs expansion but this is being held back by the possible
adverse water quality impact from the Garrison Diversion Unit which was
expected to require an additional $1.5 million investment in the plant. A new
reservoir is being planned so the Town will have sufficient extra capacity to
tide the Town over periods of river pollution resulting from incidents which
occasionally occur upstream.

Reeve Albert St. Hilaire stated his Rural Municipality of Montcalm
has a unique interest in water quality as it is situated on both sides of the
river. While the Garrison project ticks away like a time bomb, quality
problems are amenable to solution by modern technology provided upstream
Jurisdictions participate in finding the answers. Excessive land drainage,
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stream channelization, agricultural and industrial activities sometimes strain
the ability of streams to purify themselves. The powers of the Commission
should be made broader and more effective to correct problems and to effect
compromises between competing interests.

Chief Felix Antoine stated the Roseau River Band has already
suffered much damage to their 1lives, culture, and resources of white
civilization. The fish have largely disappeared. There is increased flooding.
Now, two new water quality threats are imminent. The Garrison Diversion
Project is expected to increase salinity and impurities in the Red River, and
also to adersely affect the small remaining fishery by introducing diseases and
competing species. The Roseau channelization in Minnesota will result in lower
water quality because of lower flows in summer. The Band favours water quality
objectives and the effect they may have in strengthening Manitoba's position in
dealing with other jurisdictions. However, the objectives will not prevent
future violations and may even encourage increases in contaminants up to the
proposed classification levels. The classification proposes to balance costs
and benefits, but this will not work when all the benefits are in one country
and all the costs in another.

Mr. Dale Hoffman of the Scratching River Game and Fish Association
was supported by Reeve St. Hilaire and Mayor Ralph W. Eisbrenner of the Town of
Emersan in his recommentation for revival of a 1960's proposal for construction
of a rock weir in the Red River to raise summer water levels and improve the
domestic water supply and quality as well as to provide improved recreational
opportunities for the Town of Morris and nearby area. He noted a similar weir
is already in place at Drayton, North Dakota.

9. St. Pierre-Jolys Hearing
Mr. Warrener explained 1in general terms the stream classification

background and procedures. questions were raised concerning a channelization
proposal for the Marsh River being considered by municipal councils in the
areas, and the channelization of the Roseau River in Minnesota. Concern was
expressed that such plans could lead to increased spring runoff and reduced
summer water levels to the detriment of the sport fishery and agricultural

uses.
councillor Stephen Zaretski, Rural Municipality of Franklin, raised

concerns about groundwater pollution by dumping wastes in abandoned gravel
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pits, disposal of pesticide containers by farmers, and possible pollution of
air and surface and underground waters from intensive livestock operations. He
also expressed concern at the possible contamination of the vita Drain and the
Roseau River by seepage from the vitg sewage lagoon.

Mr. Rod Siemens of Manitoba Agriculture in Steinbach outlined the
concerns of many livestock producers about tog stringent an objective on faecal
coliform bacteria in the receiving waters. Some of Manitoba's largest
livestock operations are in the area of the hearing. Wwhile some fammers can
optimize the fertilizer benefits of the waste by seil injection, this is not
economically feasible for others and the practice of spreading waste on frozen
soll is likely to continue. For this reason, enforcement of @ faecal coliform
limit of 100 MPN Per 100 ml at the point of discharge or "at the famm gate"
would be entirely too restrictive.

Mr. Warrener indicated this level is an objective only, not a limit
to be enforced and is intended to be applicable in the ambient water of the
receiving streams taking account of adequate mixing zones. However, it is good
agricultural practice, where practical, to collect, retain, and recycle
contaminated runoff water to make use of the nutrients it contains,

Other concerns discussed included a suggestion by Mr. C. Grier of
Woodmore for the installation of 8 fish ladder at the Dominion City dam.

Councillor J. E. Robidoux of the village of st. Pierre-Jolys,
President of the Chamber of Commerce, voiced his concern that there is no
regulation of septic tank pumpout truck operators. He noted their loads are
sometimes dumped in ditches or waterways, a problem not likely to be solved
until a licencing and registration system is in effect.

Mr. Noel Durand, Public Health Inspector, Steinbach, agreed there is
a problem and indicated sueccessful prosecution for illegal dumping would depend
on witnesses being present and willing to testify. He suggested a registration
or permit system be considered.

10. Selkirk Hearing
After the Chairman's opening remarks, Mr. Max Morelli, chief of

Environmental Standards and Studies for the Environmental Management Division,
described the stream classification Proposal. 1In reply to questions, he noted
the recommended bacteria] objective of 400 faecal coliforms per 100 ml
downstream of Winnipeg is higher than for the rest of the Province and is at a
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1evel not suitable for body contact recreation. This is due to the fact that
winnipeg is disposing of treated sewage effleunt to the Red River without
disinfection. Notimg that selkirk uses treated Red River water as part of its
supply for domestic consumption, Mr. Morelli indicated there is no longer any
faecal bacterial limit for raw water in the Canadian Drinking Water Objectives.
This limit was removed in 1979 in recognition of the practical ability to
process almost any quality of water to acceptable drinking water standards by
extensive treatment methods.

Mr. George R. prummond, Thermal Generating Manager, presented a
brief on behalf of Manitoba Hydro. The Hydro thermal generating station in
Selkirk uses the Red River as a source of once-through cooling water with
discharge to Cook's Creek eight kilometres from its mouth. The plant operates
during high load and power emergencies as well as being used to carry part of
the base load during drought condition low water flows. The classification
procedure does not provide adequate recognition of the dominant water uses.
The classification for Cook's Creek does not differ from other creeks
notwithstanding its most important use is in connection with the generating
station. The lower eight kilometres of the creek should be recognized as a
mixing or thermal discharge zone. Any other uses which would 1limit this
primary use should be fully justified. The 1o tg 29 Celsius temperature change
objective is unnecessarily restrictive and should be set aside for the lower
reaches of Cook's Creek. An overall maximum temperature objective should be
used in lieu.

1n addition to specific and local concerns, Manitoba Hydro is
concerned that stream standards, when adopted, might eventually become
regulations. The methodology for enforcing the standards at such future time
was questioned. What will happen if a parameter is being exceeded? would it
be shared amongst various users? Also, any regulations should take account of
suboptimal conditions. The use category associated with the most restrictive
objective does not necessarily represent the most desirable water use.

Classifications should not only be consistent with the proposed uses
by also with the natural physical and chemical water quality characteristics.
For example, the proposed turbidity objective for the Red River is exceeded by
the average of readings taken from 1961 to 1976 at Emerson. At Selkirk, the
objective was exceeded by more than 45% of the readings. This objective
appears inappropriate as {t is unlikely to be met in natural circumstances if

At ieal mmmantimae rantinue.

an B BN

w—d

&= = B3

= -l L



Mayor Bill Shead, Councillor Patrick Joyce, and Andrew Dmitruk,
Water Plant Manager, on behalf of Selkirk welcomed the Commission to the Town,
the largest fresh water port between the Lakehead and Vancouver. They noted
the heavy recreational use of The Red River, for fishing, boating and water
skiing, and the importance of recreation to the tourist industry. The Town,
which has recently been put to considerable expense to install modern,
efficient sewage and water treatment works, nevertheless, expressed support for
the work of the Commission. The Town's raw water supplies are drawn from wells
augmented by water from the Red River. River water must undergo costly
treatment including prechlorination, potassium permanganate treatment for odour
and colour, flocculation, filtering, softening and further chlorination tog
render it safe and potable. Meanwhile, sewage treatment to standards normally
applied throughout the Province is not carried out at Winnipeg, which ignores
accepted standards by not disinfecting sewage effluent discharged to the Red
and Assiniboine Rivers. The Selkirk representatives condemned the City and the
Pravince for allowing a double standard; unequal treatment in the enforcement
of regulations which, they noted, makes the residents of rural municipalities
second class citizens. They deplored the heavy and needless contamination of
the Red River by antibiotic resistant bacteria and other pathogens. They noted
The Clean Environment Commission does not have jurisdiction to impose water
pollution limits on the City of wWinnipeg, but recommended the provincial
government take action to correct this problem. The alarming possible
consequences of any failure of the Selkirk water treatment plant were noted.

Dr. Ian Reid, a physician of Selkirk, reported he and his family
have lived on the Red River since 1947 and have had long involvement with an
active water skiing club and other recreational activity and commercial
fishing. He complained of excessively high faecal coliform bacteria levels in
the river, up to 150,000 per 100 ml, with a geometric mean of 12,254, much
higher than the 200 count usually accepted for body contact recreation. As a
result, his club was forced to hold the Canadian Water Ski Championships
upstream of the Winnipeg sewage plants, rather than at their Selkirk
facilities. He noted the disparities of people living on the river not being
allowed to discharge their weeping tiles into the river, while Winnipeg
discharges sewage without disinfection. It would be more sensible if the $13
million projected to be spent under the ARC program to beautify the banks were
used to clean up the river. It is perhaps not reasonable to expect an
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immediate cleanup, but a target date should now be established for Winnipeg to
conform with safe effluent standards. Another problem that affects Selkirk
residents is the lack of control of raw sewage discharges from the large number
of private yachts and the commercial tour boats using the river. Also faecal
coliform counts for the Red River should be published daily or weekly as a
service to the thousands who use the river for recreational activity. The
samples are already belng taken. These numbers are available and there is no
reason not to make them public.

pr. N. S. Rihal, Medical Officer of Health, Selkirk, stated the high
ljevel of pollution of the rRed River 1s of special concern to Selkirk since it
has been necessary to use it as a source of raw water. The river water
quality, which is not bad south of Winnipeg, is affected by heavy bacterial
contamination by the discharge of partially treated sewage as it passes the
city. Little change takes place before it reaches Selkirk. As a result, the
river is unsafe for swimming and other recreatlonal activities. As an added
hazard, large amounts of antibiotic resistant bacteria flourish in the river.
The City of Winnipeg should stop this pollution by completely treating and
disinfecting the sewage. The same environmental protection criteria, applied
to Selkirk a few years ago by a Clean Environment Commission order, should be
met by the City of winnipeg.

Mr. Gerald Bear of the Selkirk wildlife Association related his
concern about pollution of the Red River with marine lubricants. The control
of waste oil at the Selkirk government wharf was unsatisfactory with quantities
of oil being dumped on the ground and washed into the river when it rained.

Mr. C. W. Todd of East Selkirk expressed concern at the discharge of
treated effluent from the Happy Thought School lagoon at times when there is no
water in Cook's Creek. He felt there could be seepage to the underground
aquifer which serves residents of East Selkirk. The effluent should be trucked

from the area.

11, Winnipeg Hearing
Mr. Max Morelli, Chief of Environmental Standards and Studies,

described the proposal drawn up by an interdepartmental government committee
co-ordinated by Environmental Management. He compared the classification of
surface waters with land zoning, noting it is a planning tool and a guideline
for environmental protection 1imits. It is more systematic to provide this
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frame of reference rather than simply prescribing limits on a case-by-case
basis as was done in the past. In answer to questions, Mr. Morelli stated the
faecal coliform objective of 400 MPN per 100 ml being proposed for the reach
downstream of Winnipeg is suitable protection for non-contact recreation and
for the irrigation of crops, but is not appropriate for swimming or other body
contact recreation where the normal 1limit is 200.

Dr. Robert D. Hamilton, Director of Research and Resources Services,
Western Region, Federal Department of Fisheries and Oceans, Winnipeg, stated
his presentation arises from his own work and that of his colleagues and is not
a matter of { ermment policy. Winnipeg's present sewage disposal permits
disease conditions to exist in the river. There 1s a health hazard to
individuals exposed from a microbiological point of view. The normal answer to
this problem is chlorination of the effluent. This may or may not solve the
microbiological problems; however, chlorinating sewage results in chlorine
residuals and chlorinated organics. These compounds may be toxic or produce
sublethal effects to fish. Some effects of this were demonstrated in
experdments conducted by the Freshwater Institute during city of Winnipeg
chlorination tests in 1974. The toxic effect is likely to be fairly serious if
the Winnipeg sewage effluent is chlorinated. Dechlorination of effluent does
not remove the chlorinated organics. Alternative means of disinfecting the
effluent, such as ozonation, for example, should be explored. The use of
chlorination may be Just trading one problem for another. A decision by
Winnipeg to chlorinate the effluent would be a serious matter from the
fisheries point of view and enforcement action under the Fisheries Act would be
considered. Or. Hamilton offered the Institute's assistance and co-operation
in any further investigations or deliberations concerning these matters.

Mr. James Bell, a Microbiologist with Environmental Protection
Services, Environment Canada, Edmonton, submitted a number of reports relating
to the microbiology of the Red River. These reports were based upon studies
undertaken by Environmental Protection Services in 1978 and 1979. He stated
that an abundance of fresh, pathogen-free water and an effective sanitary waste
disposal system are fundamental to community health. The role of water in
spreading disease has been recognized since 1850 and was demonstrated in the
London cholera pandemic of 1866. Even today, populations are at risk. Typhoid
still occurs in Canada as well as other countries and water-borne diseases are
still on the increase in the U.S.A. A very large number of occurrences of
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hepatitis, shigellosis, gastroenteritis, typhoid, salmonellosis, and other

diseases, where the cause is listed as unknown, are thought to be associated

with water transmission.
For recreation, a bacterial standard based on 200 faecal coliforms per
100 ml has been selected as a safe level. While recent work points to faecal

streptoccoci as a more reliable indicater of a health hazard, the 200 faecal

coliform standard has been vindicated in Mr. Bell's judgement. There should be
concern, not only with gastrointestinal diseases, but also with eye, ear, nose,
skin and upper respiratory infections assoclated with water contact recreation.

Bacterial strains which exhibit antibiotic  resistance and

e are the result of the indiscriminate use of antibiotics in
The disease bacteria have

multi-resistanc
health care and especially in animal husbandry.
shown the ability to transfer resistance factors to other bacteria in sewage

treatment plants and in the river environment.
The multi-resistant strains of bacteria have been responsible for many

human deaths resulting from otherwise curable diseases. The pIesence of these

R+ strains in sewage and receiving waters has 1ed to demands for purification
of wastewater entering the environment. The wEyropean system" of not purifying
sewage effluent, in Mr. Bell's opinion, simply does not work as it recycles
pathogens, salmonella, for example, into the environment and through the food
chain back to human recipients. Rural and urban drainage also contribute to
bacterial contamination. River sediments serve as & reservoir of bacterial
contamination, However, municipal sewage is the primary souIce of pathogenic
bacteria and effluent chlorination has been the usual means of disinfection.
while chlorination has a major impact on bacterial contamination, it is not as
effective against viruses which are also present in sewage effluent. Other
means of disinfection include ozone, ultraviolet light, {odine compounds,
radiation, bromine and, to some extent, lime. pisinfection should be employed
where the receiving water is used within 2 short downstream reach for human
consumption or for direct contact recreation. A solution for limiting
bacterial contamination from rainfall events i the use of retention ponds,
same of which have been built in parts of winnipeg.

Mr. Bell outlined the Red River study conducted by Environment
canada's Northwest Region Microbiology Laboratory supported by Environmental
Protection Services in winnipeg, in 1978. An aim of the microbiological study
conducted by Environmental protection Services was to assist in the setting of
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water quality objectives for the Red River basin by The Clean Environment
Commission. The study concluded that, while the bacterial quality of the river
above the City meets the normal objectives based upon use, the major sources of
bacterial pollution are wastewater discharges at Winnipeg. Secondary sources
are the City storm and combined sewer outfalls. Together these result in
faecal coliform counts averaging above 2000 downstream of the North End Water
Pollution Control Centre with many readings ranging to substantially higher
levels. The report states that the incidence of large numbers of resistant
strains of faecal coliform and salmonella bacteria in the river is alarming.
For example, of 505 faecal coliform organisms, 1% were resistant to 12
antibiotics. OFf the faecal coliforms resistant to more tnhan 3 antibiotics, 55%
were able to transfer their resistance to R salmonella and 40% to E coli
organisms so that 57% of the salmonella and 43% of the E coli recipient
organisms became resistant by experimental exposure. The report recommends
disinfection of effluent from Winnipeg's pollution control centres to a level
of 200 faecal coliforms per 100 ml. It also recommends that contact recreation
be discouraged and public notice be given of the excessive levels of bacterial
pollution in the reaches of the river within and below Winnipeg. The report
states the 200 faecal coliforms per 100 ml 1imit should be considered in view
of the recreational use being made of the river. A further recommendation is
that the R+ enterobacteriaceae problem be studied further with efforts being
made to lower the incidence of these strains in the environment.

Mr. Bell noted that an experimental project for disinfection of the
effluent from the Winnipeg's South End Water Pollution Control Centre had been
considered. Such a study would provide an opportunity to observe the effects
of disinfection of effluent on the microbiological flora as well as the other
biota in the river and to test alternative methods of disinfection. This
project has been shelved for the time being.

Mrs. Kathleen Gerus, a resident of Winnipeg, appeared on behalf of
her children to protest a report she received through Energy Probe in Ontario.
This report alleged that an increase in the radicnuclides was being
contemplated for drinking water in Canada. an Environmental Management
Division representative noted that he was not aware of a radionuclide problem
in Manitoba's waters and also not aware of any changes to the Canadian Drinking
Water Guidelines.
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Mr. Erv Griffin, Director, Agri-water, on behalf of the Manitoba
Department of Agriculture, outlined the highlights of the 13 page brief and 43
pages of supporting appendices submitted to the Ninette hearing. He touched on
his department's reservations concerning the classification proposal document
nmoting that Manitoba Agriculture feels the proposal format can be made much
more useful by expanding and modifying key chapters. He concluded by
indicating questions to which the classification process must provide answers.
These 'questions included, why was a particular classification standard
selected? In what reaches of the basin are proposed classification standards
being met? What causes poorer gquality in areas where recommended standards are
not being met? What is needed to bring water quality up to classification
standards? What are the benefits or disadvantages which will result from the
adoption of the proposed classification standards? He stated that answers to
these five questions will place the classification process in a context to
which the public can respond.

professor R. A. Gallop, Food Sciences Department, university of
Manitoba, presented a number of innovative sewage treatment concepts. Water
volumes used to convey waste should be materially reduced. This would reduce
the size of the treatment facility. The treatment facility should be kept as
close as possible to the source of waste generation. Physical/chemdcal methods
of treatment are to be preferred to the biological means as being faster, more
compact, and providing more predictable results. This leads directly to
economics of size and the possibility of recycling some of the waste
components, for waste carriage or cooling. Examples of these systems were
cited in food processing plants 1in several countries and in office and
apartment buildings in Japan.

The effect of some of these measures in Winnipeg would be that the
enlargement of the treatment systems can be avoided, the sewage volume can be
cut, and the residence time in the treatment facilities can be increased. For
each doubling of the residence time, the efficiency of the treatment should be
improved by a factor of 10. The quality of the effluent to the Red River would
be improved with a greatly reduced adverse impact on the environment.

Dr. Ian Dickson, Secretary of the ARC Management Board, appeared
with Board member Mr. D. M. sanders and consultant Mr. Garry Hilderman to
explain the ARC development plan,
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In October 1978, the governments of Canada and Manitoba signed the
Agreement for Recreation and Conservation to spend $13 million developing
recreational and heritage aspects of the Red River Corridor in the 7 year
period from 1978 to 1985. Since that time, the planning phase of the project
has been developed by a management board consisting of federal and provincial
government officials assisted by an advisory committee. A dozen projects have
been identified to date ranging from parks at St. Norbert and the junction with
the Assiniboine River to a nature interpretive centre at Netley Creek. These
include archeological site investigations, building restorations, site and
route improvements, as well as parks, a scenic parkway, dock and bridge
developments and river bank stabilization projects. The ARC Management Board
stated, in a letter to the Commission, that the present water quality in the
Red River is adequate for the purpose of the recreational and conservation
activities presently planned. Dr. Robinson and Mr. Sanders, however, indicated
that, as the object of the ARC plan is increased enjoyment of the river as a
historic and recreational resource, improved water quality would be compatible
with such enjoyment.

Mr. Wayne Neily's representation, given on behalf of the two
thousand member Manitoba Naturalist Society, stated the Society is interested
in preserving natural ecosystems, wildlife habitat and recreational aspects of
the Red River. Users of this water who degrade the quality have an obligation
to restore it as close as practicable to the original qualilty as part of the
cost of water use.

The Society noted the Winnipeg-Netley reach is the largest single
recreational resource in the Red River Valley. 1Its use can be expected to
increase as travel becomes 1less extensive and people seek recreational
opportunities closer to home. The ARC Agreement emphasizes the importance of
this reach of the river.

The Society recommended the Winnipeg-Netley reach of the river be
classified no lower than the reaches upstream and that water downstream of the
City of Winnipeg mixing zone should be acceptable for body contact recreation,
wildlife and fisheries; that surface waters in and for a considerable distance
upstream of Ecological Reserves at Netley Marsh and Oak Hammock Marsh, proposed
as part of the International Biological Program, be given a non-degradation
classification to recognize the importance of future protection of these areas;
that between mixing zones within the City, heat discharges be controlled to
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eliminate, if possible, areas of open water to facilitate skiing, sledding,
and snowshoeing on the ice highway between 30 parks and recreation areas in
Winnipeg; that the Lieutenant Governor in Council use his Powers under 12(1) of
The Clean Environment Act to include the city of Winnipeg under the
Jurisdiction of The Clean Environment Commission and amend the Act in the near
future to remove this exemption; and that the City of Winnipeg should be
required to meet the water quality objectives recommended by the Commission,
Society members, most of whom are winnipeg residents, are willing to pay their
share of a cleanup program and think it is likely other Winnipeggers also would
agree if the situation were clearly presented to them.

Mr. Gerald F. Reimer read a brief from the Manitoba Chamber of
Commerce, supported by Or. Douglas C. Gillesple of W. L. Wardrop and
Associates. The brief noted the problem of contamination originating with
upstream users and questioned the realistic nature of specific objectives
quoted for water colour and other constituents. 1In discussing the high
coliform levels at the City of Winnipeg, the Chamber noted there are no quick,
easy, or cheap solutions to this problem. There is a lack of data in the
proposal concerning individual discharges to the Red River within the City of
Winnipeg. Chlorination of high BOD discharges can generate toxic compounds
without ensuring the elimination of disease Causing organisms which are also
contributed by storm water runoff. The City should be requested to make
available all data on volumes and composition of discharges to the Red River
from its various sewage treatment plants., A separate hearing should be held
concerning these discharges when all interested indiviuals and organizations
have had an opportunity to study the full data. Oetails of some numbers used
by the Chamber in its presentation were questioned by Mr. Max Morelli of
Environmental Management Services and by Mr. V. T. Chacko of the Freshwater
Institute.

Mr. Guy Savoie read a representation on behalf of a delegation from
La Brigade de la Rividre Rouge. He indicated the river is always changing and
evolving. Many generations have came and gone in the 1ife span of the river.
However, our waterways can only serve as a resource to enhance the well-being
of future generations if they are properly managed today. La Brigade de 1la
Riviére Rouge does this by organizing volunteer work to clean up litter and
garbage on the river banks. Mr. Savoie then read an inspiring address of 1854
by Chief Seattle of the Suquamish tribe which warned of the dangers of the

contamination of waterways and the need to protect our environment,
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THE CITY OF WINNIPEG PRESENTATION

The City of Winnipeg was represented by Deputy Mayor Pearl McGonigal;
councillor John Angus, Chairman, Committee on Works and Operations;
Mr. Alexander Penman, Director, Waterworks, waste and Disposal Department,
and Mr. william D. Carroll, Acting Manager, Regional Operations of the same
Departhent, as well as Dr. D. Gemmell and Mr. D. W. Buhr.

The City has been committed to a comprehensive stream management
program on a continuing basis for over 45 years. The City concurs with the
resource allocation approach as proposed and as a major stream user has
definite opinions on many of the issues to be dealt with. The issues are not
simple and clear with the solutions being costly and often creating worse
environmental problems. The decision making process must go beyond strictly
technical criteria as proposed in the classification and must consider
environmental, technological, socio-economic, socio-political and institutional

factors.

A. Pollution Control Legislation
The Greater Winnipeg Sanitary District Act was established in 1935

under a clause of the Pollution of Waters Prevention Act. Work was undertaken
almost immediately on a North End sewage treatment plant (primary stages only).
In March 1960, under the Metropolitan Act, authority was granted to the
Corporation over pollution matters in Metropolitan Winnipeg. In 1972, the
Lieutenant Governer in Council delegated to the City of winnipeg much of the
power of The Clean Environment Commission over matters concerning the
pollution, discharge or drainage of sewage Or waste into any body of water
within the City of Winnipeg area.

B. Water Pollution Control
The City operates three sewage treatment plants. The North End Water

Pollution Control Centre discharges an average annual flow of 54 million
gallons per day to the Red River at a location approximately two miles upstream
of the North Perimeter. The plant is a secondary treatment type utilizing a
biological process which is a modification of the activated sludge process. In
the preliminary stage of treatment, screening to remove rags and other large
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matter followed by settling of the grit accurs. Primary clarification to
remove settleable organic matter and grease next takes place. The solids are
transported to digestors for further conditioning, whereas the liquid enters
the biological process which consists of aeration, to promote bacterial growth,
Thereafter, the liquid flows to final settling tanks where the settled sludge
is continuously returned to the aeration tank. Following this stage of
treatment, the liquid effluent is discharged to the river. Excess sludge is
returned to the primary clarifiers. Sludge remains in heated digestors for
five or six weeks. The sludge volume is reduced by about 50% with the
resultant methane gas being used to heat the buildings and digestors. Digested
sludge is pumped to drying beds and later removed for final disposal to
agricultural land as a soil conditioner.

The South End Water Pollution Control Centre discharges an average
annual flow of 10 million gallons per day into the Red River at a point
approximately one mile downstream on the South Perimeter Bridge. This plant is
also a modification of the activated sludge process; however, in place of air
being diffused into the Sewage, oxygen is produced by a molecular sieve and
injected to the sewage. The sludge removed from the process is trucked to the
north end facility for conditioning and disposal.

The West End Water Pollution Control Centre consists of a 6 million
gallon per day extended aeration plant, (a modification of the activated
sludge process) and 260 acres of conventional sewage lagoons, both of which
discharge to the Assiniboine River one mile upstream of the West Perimeter
Bridge. Sludge from this operation is removed to one of the lagoons. 1In the
case of each treatment facility, 85% to 95% of the pollution load is removed.
Effluent disinfection is not practiced at any of the treatment plants.

In addition to the three major plants, the City maintains &0 combined
sewer outfalls and 75 major storm water outfalls which overflow to the
receiving waters of Winnipeg during periods of wet weather flow. The City is
also responsible for a number of small outfalls which originate from
subdivisions or institutional water pollution control facilities within the
Winnipeg area.

At the present time, the city is currently considering policy
recommendations for the sewerage and pollution control system that would:
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a. Maintain and expand the City's wastewater treatment facilities at
a secondary level of treatment.

b. Continue the practice of intercepting 2.75 times the dry weather
flow in combined sewer areas and treating to a secondary level
flows up to 2.0 times the dry weather flow.

c. 1In collaboration with the Province, undertake a feasibility study
for the disinfection of treatment plant effluent.

d. Continue the basement flood relief program, a portion of which
would relieve the pollution 1oad to the receiving waters.

C. Water Quality Objectives and Classification of the Red River

The City of Winnipeg noted concerns with respect to the water quality
objectives as approved in December 1978 and also with respect to the document
dealing with the proposed classification of the Red River dated August 1980.

Some of these concerns follow.

a. The proposal relative to minimum flow (7 days once in 10 year
flow) is felt to be arbitrary and conservative, albeit a computer
modelling sudy has shown that the dissolved oxygen objective can
be met with secondary treatment until past the end of the century
in Winnipeg in temms of dry weather flow. There is a larger
problem with wet weather conditions resultant from combined sewer

overflows and storm water drainage.

b, It is the City's contention that a 2C classification has been
considered at an earlier stage for the Red River below Winnipeg
rather than 28 as shown in the Red River classification document.
The City's proposed program of pollution control is predicated on
a 2C rather than 28 (35% of dissolved oxygen saturation rather
than 47%) and this amendment was proposed in their submission.

c. Although the proposed classification excludes the Assiniboine
River, the City in its presentation includes the Assiniboine River
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from Headingley to the confluence since it is impossible to
separate stream loadings from any part of the Winnipeg
Jurisdiction.,

The entire reach of the rivers within Winnipeg and the additional
zone should be considered as a mixing zone and, therefore, exempt

from the objectives.

The nutrient policy should be replaced by specific objectives for
phosphorus where it can be sclentifically demonstrated that
phosphorus is the limiting factor to eutrophication,

The proposed bacteriological criteria are not in keeping with the
state of the art, i.e. New Canadian Drinking Water Quality
Guidelines (1978) states that water treatment technology can
produce high quality drinking water even from a heavily polluted
raw water source.

Also, disinfection of sewage treatment plant effluent would result
in the decrease in downstream coliform levels during dry weather,
but significant coliform levels would result from combined and
storm sewer outfalls on wet weather days.

The cost of reducing or removing the dissolved oxygen and coliform
violations would be enormous and would involve treatment of stomm
water, etc., all of which are very costly programs.

The City is of a firm belief that swimming in the Red River is not
a high priority item for this community at this point in time.

D. Effluent Disinfection

In terms of a program of effluent disinfection, the City introduced a
report compiled in 1976 in response to draft regulations on sewage works that
had been proposed by the Province. The contention was made that effluent
chlorination could lead to significant reductions in aquatic life and, as well,
produce a variety of carcinogenic compounds. Chlorination would not reduce the
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level of treatment required downstream. In addition, there is no economically
viable alternative to disinfection by chlorine. A capital works program
costing $137 Million (1976) would be needed to comply with the draft
regulations, covering complete disinfection of all waste discharges to the
river, with operating and maintenance costs being $20.8 million annually.

E. Winnigggfuevelopment plan Pollution Abatement Recommendations
A consultant's report undertaken as part of the Winnipeg Development
Plan Review in December 1979 contained salient recommendations as follows:

a. That the City maintain a secondary treatment level at all existing
treatment plants (25 mg/l BOD) which will result in oxygen levels
in the river that will sustain a healthy stream under most

conditions.

b. That the City consider disinfection of its major sewage facility
effluents as a component of its ongoing pollution control program
but not disinfection of combined sewer overflows.

c. That the City not implement an area-wide program for the control
of combined sewer overflows; however, individual cases can be

cost-effective.

F. City of Winnipeg's Recommendations Relative to Red River Classification

The City of Winnipeg is a major user of the Red and Assiniboine Rivers
as receiving streams and for their aesthetic and shoreline recreational value.
The City has shown that its past and future programs with respect to stream
pollution control have been effective from both an environmental and economic
standpoint and have provided the community with a stream quality which will
allow for all existing uses of the Red and Assiniboine Rivers. Future programs
requiring levels of service beyond those provided today must be based upon OT
at least recognize a demonstrated and scientifically defensible benefit to the
community. In addition, the ultimate effect or impact of the program on the
ecosystem must be evaluated. The impact of the program must include the
chronic, longterm and potential health effects on humans and aquatic biota.
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The City recommends that the surface water reaches within Winnipeg be
classified as a mixing zone in which water guality objectives are not
applicable; and from the end of the Iecovery zone to Lake Winnipeg, the river
be classed 10, 2C, 38, 4B and 5, in addition to which all reference to
bacteriological standards be removed in place of which a case-by-case
evaluation would be used.
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CHAPTER 5

Review of the Issues Raised at the Hearings

The Commission received many submissions at the public hearings and
heard a wide variety of opinions and concerns. Some submissions dealt with
local situations, others addressed general aspects of the proposed
classification. At times, presentations reinforced earlier submissions, at
other times opinions were sharply divided. 1In the interest of a systematic
gpproach, the main issues will be dealt with as follows, First, the issue will
be presented briefly and systematically as the Commission perceived it after
listening to the presentations. Next the Commission will evaluate the
arguments presented and express its views on the suggestions made.

Some submissions raised issues that are well beyond the scope of the
investigation. Examples are: the impact of the Roseau River Channelization
Project and the Garrison Diversion Project. These issues are being dealt with
at a different level and submissions concerning them will not be discussed in
this report. Other presentations dealt with environmental concerns that by
their very nature cannot be controlled by stream classification. These
concerns have been noted by the representatives of the Environmental Management
Division who were present at the hearings and who will initiate appropriate
action where needed. They will not be discussed here.

1. The Role of Natural and Historic Conditions in the Classification

Many individual speakers and spokesmen for agencies or aroups
expressed agreement with the general approach taken in the stream
classification. Some, however, raised fundamental objections,

In the first place, questions were raised about making "usefulness"
the basis of the entire classification Proposal. Several persons pointed out
that rivers and lakes are more than objects of human use. They are part of the
natural environment, which human beings share with other creatures. For this
reason, some saw a lack of proper moral perspective in making utility the final
criterion of what is and what is not allowed.

In the second place, one must recognize that rivers have a natural
geomorphological function. They remove the excess precipitation and in so
doing they reshape the earth by the processes of erosion and sediment
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transport. Surface waters, therefore, have a natural function and a natural
quality which transcends our human perception of usefulness. But the
classification does not seem to recognize this.

In the third place, rivers have historically based functions that do
not seem to find recognition in the classification proposal. An important and
necessary function is the removal of some of the waste products of our
civilization. It is true that this function has been seriously abused, but it
is equally true that rivers have been used and are being used legitimately and
responsibly for this purpose. The classification proposal, however, does not
mention this use.

The persons who pointed to these apparent defects in the philosophical
background of the classification proposal raised the issues for more than
theoretical reasons. They saw the philosophy reflected in objectionable
features of the actual limits that have been proposed. A number of examples

quoted from the record follow.

a. The turbidity of the Red River regularly exceeds the limits which
the report proposes for the river. This high turbidity is caused by
the clay deposits that make up most of the watershed. It lis,
therefore, a natural characteristic of the Red River. Setting limits
on the turbidity would appear to be an exercise in futility.

b. The water quality of intermittent streams and of the shallow lakes
in the watershed is regularly much poorer than the quality specified
in the proposed classification. This 1is again due to natural
processes. In intermittent streams, the problem is simply a periodic
lack of water. In the shallow lakes, the poor quality is the result
of the natural process of eutrophication. Human activity in the
watershed may well have contributed to the problem and engineering
works may help alleviate it. The purpose of the classification of
these waters is questionable, in view of the natural and frequent

inferior quality that occurs.

c. The aerated sewage lagoon for Killarney discharges continuously
into the wWhitemud Creek, which is en intermittent stream. Presumably,
the discharge conforms with the requirements of a Clean Environment
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Commission order, issued for the operation. But during low flow or
zero flow conditions in the Creek, the flow in the creek consists
mostly or entirely of lagoon effluent. Violations of the proposed
quality limits are, therefore, bound to occur every year.

d. Manitoba Hydro uses Cook's Creek for the discharge of the cooling
water of its generating plant at Selkirk. The waste heat thus raises
the water temperature of the creek. But the proposed classification
for Cook's Creek makes no allowance for this. As a result, the
temperature 1limits specified in the proposal will be violated during
low flow conditions unless expensive modifications are made to the
plant's cooling system. The temperature limits are imposed in the
interest of fish. This raises the question, why the use of this water
for the unexplored benefit of sport fishing should have priority over
the well-established use of the creek for waste heat disposal by
Manitoba Hydro?

e. The present levels of ammonia and of phenolic compounds in the Red
River at Emerson were said to be considerably in excess of the
proposed limits for these substances. This existing condition is
beyond the control of Manitoba. It raises the question of the intent
behind the proposed 1imits. It also preempts any additional discharge
of these substances farther downstream,

From these examples, it would 8ppear that natural conditions ang
present uses of the streams have not been taken adequately into account. Some
criticisms went even further in their emphasis on the need for a realistic
appraisal of limitations and conflicting interests, They expressed the view
that the proposal should not have been presented without some justification of
the limits in terms of expected costs and benefits,

The Commission does not disagree with the argument that the function
and importance of surface waters go far beyond the uses described in the
classification proposal. But one shkould keep in mind that the surface water

classification has a limited objective,



The intention of the classification is not to specify what the stream
or lake is to be used for. Nor is Iits intention to limit the concern of
managers and planners to the uses listed in the proposal. The goal is simply
the environmental protection of a number of important uses that may be
endangered by pollution. In that practical context, the classification aims at
setting rational 1imits to known pollutants.

_ The use of a river for waste disposal, be it waste heat or waste
substances, is not a use that requires environmental protection. Therefore, it
does not find a place in the classification. The same agrument holds for the
use of surface waters for drainage purposes.

The Commission agrees that the proposal could have been guided to @&
greater degree by existing conditions, whether patural or caused by present use
of the waters. However, the Environmental Management Division made it clear at
the hearings that the present proposal only deals with the lissue in broad
outline, rather than in detail. Another round of studies undoubtedly would
zero in on many of the points that were raised.

Concerning the need for an economic analysis, the Commission agrees
that economic considerations will undoubtedly make their weight felt in any
decision as to what is and what is not allowed to enter the surface waters.
But the classification, even in its final form, is not 2 planning decision. It
is a policy decision that establishes a planning objective for water quality.
Any conflicting industry or operation will have to justify its case for the
possible displacement of & classified use or for the lowering of a guality

standard. At that time, the economic arguments will come in and will have to

be dealt with.

2. The Adequacy of Water Quality Protection by Stream Classification

Several persons expressed concern about the quality of lakes and
natural water courses as integral parts of their natural environment. They
were unimpressed by classification proposals that failed to address this aspect
of water quality and seemed preoccupied with the physical and chemical analysis
of water as a substance. Repeatedly, the point was made that, in the context
of lakes and streams, water quality cannot be separated from water quantity.

strong representations were made regarding the quality of Killarney
Lake, Rock Lake and Pelican Lake. These lakes are important recreational
resources for the entire western part of the watershed. But eutrophication,
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fish kill and stagnation severely limit their attractiveness, The problem is
insufficient flow through the lakes and low water levels.

A similar concern was raised about the Red River, which at times is
very low too. A relatively small rockfill dam in the river near Morris was
seen by many as a very desirable means of enhancing the environmental quality
of the Red River during low flow periods.

The point was also made that the dams in the Rat River and the Roseau
River effectively prevent the migration of fish into these rivers. The
detrimental effect of this on fishing appears to rank as prominently in the
public mind as limits on the chemical constituents of the water.

The Commission wrote in its 1979 report on stream classification:
®"The environmental gquality of a stream or lake is determined by more than the
physical quality and the chemical composition of the water . . . . Water
quality objectives should, therefore, be regarded as part of an overall
environmental management program that focusses on the stream or lake as a whole

and our use and enjoyment of it.”
This is more than a side issue. Gross visual pollution of surface

waters is rare in Manitoba. The people of this province, therefore, assoclate
a clean environment with attractive streams and lakes, bordered by clean shores
and beaches, with plentiful water, suitable for all kinds of water-based
recreation. The public recognizes, of course, that there is more to
environmental guality than meets the eye. Nevertheless, there will be little
public support for the classification if it seems to bear no relation to the
main environmental problems people perceive.

The eutrophication of Killarney Lake, Rock Lake and Pelican Lake is
undoubtedly a natural process. However, it can be accelerated or slowed down
by human Intervention. The presentations at the hearings conveyed the
impression that eutrophication is accelerated by present land use practices.
There was also a strong feeling that, with suitable engineering works coupled
with some control over detrimental land use practices, a much higher
environmental quality can be attained.

The Commission has contacted Mr. T. E. Weber, Director of the Water
Resources Branch, concerning any proposed engineering works. Mr. Weber advised
that the Branch has embarked on a project that will maintain a target level of
1351 feet above sea level on Pelican Lake during the summer months. The
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project will consist of a supply channel from the Pembina River and control
works at the outlet of the lake. The supply channel will supplement the flow
into Pelican Lake during the spring runoff and the control works will provide
increased outlet capacity so that during periods of high flow the water levels
in the lake can be kept below flood levels that might be harmful to the cottage
owners.

with respect to Rock Lake, the Branch 1is presently investigating a
proposai for the construction of a dam at the outlet that will allow the range
of regulation to be inereased by 2 feet.

The Commission expects that these projects will alleviate some of the
concerns mentioned at the hearings. Mr. Weber, however, notes that neither
project will have a significant effect on the water guality of the lakes. They
only control water levels and do not improve the guality of the water entering
the lakes.

with regard to the classification proposal, one must therefore expect
continued violations of the proposed limits. Since the classification sets
guality objectives for the lakes, one would expect these to be realistically
based on existing conditions or on declared policies of quality control for the
future. AS the proposal stands, it seems to do neither.

The Commission suggests that a start be made on the formulation of
realistic water gquality objectives for the jakes that take into account the
process of eutrophication, the climatic variabilities, the feasible engineering
works and the value of these lakes for the part of the Province in which they
are located. The classification should form part of such overall quality
objectives.

The effective protection of rivers and streams by means of
classification may well require the development of more detailed stream
standards than are presently proposed in order to reflect local conditions with
adequate precision. Otherwise, the broad classifications presently applied may
be only a broad rule of thumb for administrators to use as a starting point in
deciding what environmental protection is required.

A difficult point is the fluctuation of the suitability of applied
classifications over an extended period of time. 70 a very limited degree,
this is taken into account by the minimum flow criterion. But this criterion
provides exceptions for rare events only, which occur, on the average, not more

than once every ten years. If it is correct that certain waters meet the
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classification limits only 75% of the time due to natural conditions, then that
fact should somehow find recognition in the stream standard.

The suggested rockfill dam in the Red River may be desirable for low
flow condltions particularly for recreational purposes. But such a dam would
interfere with the natural flow of water, the transport of sediment, erosion
and deposition patterns, etc. This proposal should be taken under
conside;atian by the appropriate Federal and Provincial water control agencies.

3. The Effect of Land Use on Water Quality

Several speakers told of their personal experience with progressive
deterioration of lakes and streams in the southwestern part of the watershed.
In their opinion, three major causes could be identified: (1) improved drainage
for agricultural purposes, (2} the cultivation of marginal soils on or near
steep banks, and (3) poor farming practices such as the fallure of some
livestock operators to keep animal waste from getting into the surface waters,

General improvement in the drainage in the interest of agriculture has
the effect of concentrating the spring runoff in a shorter time. The increased
flow gives ditches and creeks more erosive power. This increases the sediment
load of the streams which is eventually dumped into the lakes. Local dralnage
of sloughs and potholes has the same effect. But in addition, such drainage
eliminates natural storage in the uplands. As a result, the flow in the summer
months 1s reduced. The overall effect was described as creeks with stagnant
pools Iinstead of flowlng water and lower lake levels with increased
eutrophication.

Cultivation of light solls on or near steep slopes causes erosion of
the topsoil. This topsoll eventually ends up in the watercourses as sediment.
But the detrimental effect extends far beyond the erosion and deposition zones.
The eroded soill adds large amounts of nutrients to the water courses and thus
contributes to the environmental degradation of the surface waters.

Nutrients from animal waste may enter surface waters with the runoff
from feedlots or manure storage locations. It may also be the result of the
spreading of manure on agricultural land in a manner that does not ensure its
assimilation by the vegetation.

The suggestion was made that land classification be used as a tool
together with stream classification so as to discourage practices that on
balance are clearly contrary to the public good.
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The Commission agrees that the protection of surface water gquality
requires responsible land use practice, for the guality of a stream is largely
determined by the land it drains and the quality of a lake is a function of the
water entering it. The Commission also notes that good agricultural practice
and environmental concern go together. It is in the interest of the farmer to
keep both topsoil and animal waste out of the stream and on the land.
Moreover, rapid drainage of the headwater areas often serves no useful
agricultural purpose. It is, therefore, in the general public interest that
certain detrimental land use practices be discouraged.

It is not easy to determine what regulatory action would be
appropriate. Qualitatively, one can easily assess the effects of drainage,
erosion and contamination of water with nutrients. But the crux of the
guestion is to what degree present land use practices affect the gquality of
streams and lakes. Without some attempt at guantification, one cannot judge
the significance of the contributions. Neither can one design appropriate
remedial action,

The Impression that the quality of the lakes and streams in the
southwestern part of the watershed has deteriorated in the last decades may
well be correct. But that guality is primarily a function of the amount of
fresh water that flows through. In relatively wet years, the gquality improves,
in dry periods, it gets worse. Thus, natural climatological variability may
have effects that are difficult to distinguish from man-made changes.,

Nevertheless, the effect of land use on stream guality is an issue of
considerable importance. It is bound to be raised again and again. Research
and study of available data and continued monitoring by the Environmental
Management Division is necessary to determine the extent and trends of water
guality deterioration due to land use practices. It is hoped that the
Agricultural Extension Service is also continually working to develop

improvements in land use methods.

4, The Minimum Flow Clause

The classification proposal contains a minimum flow clause. It states
that the limits do not apply if the flow drops below this minimum. The purpose
of the clause is clear. Stream standards that are appropriate for nommal
conditions cannot be maintained during droughts when the flow is reduced to a

trickle.
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During dry perlods, a larger part of the stream flow is outflow from
the groundwater reservoir. This water has a higher concentration of dissolved
solids than the surface runoff from rainfall or snowmelt. 1In addition, low
stream flows usually mean higher concentration of nutrients, longer residence
time in pools and lakes and a greater effect of contaminants that are
discharged into the streams by sewage plants and other operations. One must,
therefore, accept that during droughts the quality of the water is poorer than
one would wish to maintain during normal periods.

The minimum flow in the proposal is defined as the flow below which
the discharge drops on the average once every ten years for a period of a week
or longer. This is an acceptable criterion for the perennial streams. One is
usually not very concerned about very brief perlods of low flow, hence the
specification that the critical period lasts & week or longer. And one wishes
the infraction to occur relatively rarely, hence the 1imit of not more than
once every ten years on the average.

A problem arises, however, with the many intermittent streams in the
province. These are dry for periods of several weeks in many years. The
minimum flow as defined in the classification proposal 1s therefore zero.
Technically, this means that for intermittent streams the classification
standards are never relaxed for the flow is never less than zero.

AR practical consequence of this definition is that intermittent
streams cannot be used for the continuous discharge of sewage effluent. When
the natural flow in the river stops, the effluent constitutes the entire flow.
And as a rule, the quality of the effluent is, of course, much poorer than the
quality one wishes to maintain in any natural stream.

The Commission agrees that the minimum flow criterion as defined in
the proposal presents an anomaly. This could be resolved by specifying the
minimum flow in terms of the average or median flow in a stream, rather than in
terms of frequency of occurrence. Alternatively, more than one minimum flow
criterion could be used, one for perennial streams and one for intermittent
streams, 'Lakes might require a criterion that is different from either one in
that it perhaps should be based on water levels instead of on flows.

The minimum flow criterion is of little practical conseguence as long

as the limits in the classification of a stream merely reflect natural
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conditions. But if permissible, effluent concentrations are to be based on the

stream standard, then the definition of the minimum flow criterion becomes

Important.

5. Agriculture and Wildlife North of the City of Winnipeg

Use Category 4 of Agriculture and Wildlife poses some problems for the
Red River downstream of the City of Winnipeg. Elsewhere, the river lis
classified as 4B and 4C. The designation 4B means that the wvater 1s of
acceptable quality for irrigation and 4C means that it 1s suitable for
livestock and wildlife. But downstream of the City of Winnipeg, the high
coliform count rules out the 4C classification. Therefore, the river in this
area is classified as 4B only.

The classification proposal calls for a faecal coliform limit of 400
MPN per 100 ml. To meet the 4C classification, the count would have to be
brought down to 200 MPN per 100 ml. With the present system of classification,
the elimination of the 4C category thus appears logical.

One should realize, however, that the elimination of the 4C
classification for the sake of the high coliform count would also affect all
the other limits specified in the 4C category. These are limits on arsenic,
cadmium, chromium, cobalt, copper, fluoride, lead, pesticides, pH, radioactive
materials, selenium, vanadium, and zinc. These limits are presumably necessary
for the health of livestock, but they are also of importance to wildlife.
Removing the 4C classification would remove, at the same time, the protection
of wildlife in the important delta area where the Red River discharges into
Lake Winnipeg.

One wonders about the wisdom of eliminating a large list of limits
because one limit in the category cannot be met.

Another problem with this category was mentioned at the hearings. The
48 class does not contain a 1limit on faecal coliform. But water from the Red
River is presently used for irrigation by marketgardeners. Since pathogenic
organisms can persist on plants till harvest, it was recommended that
irrigation for marketgardening should have a faecal coliform limit of 200 MPN
per 100 ml. Water used for spray irrigation of crops that may be used raw,
such as lettuce, should ideally have a coliform limit of zero.
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The problems mentioned above are inherent in the classification system
as it was adopted after earlier public hearings before the Commission. A
review of the system is due in the near future at which time changes in the
categorization will be considered.

The Commission notes that for the same stretch of river a system
modification was already introduced in the form of a footnote to the
classification list. This footnote relates to the categories 2 and 3 and reads
that thé category is a 2B and a 3B apart from faecal and total coliform which
correspond with a 2C rather than a 2B and 3B. A similar device could be used
to retain the limits that can and should be met in the 4C category.

A review of the categorization with respect to coliform seems to be
necessary for this stretch of the Red River. According to expert testimony at
the hearings, the difference between faecal coliform counts of 200 MPN and 400
MPN per 100 ml is largely academic. Moreover, one would expect the faecal
coliform to reduce downstream of the point of contamination due to natural die
off. The removal of the entire 4C classification for the reach between the
City of Winnipeg and Lake Winnipeg does not seem to be warranted,

It is also quite unlikely that in the foreseeable future the City of
Winnipeg will be able to eliminate the occurrence of coliform counts in excess
of 400 MPN per 100 ml. At best, such occurrences will be reduced substantially
in frequency. Livestock operators and marketgardeners must, therefore, take
whatever action is needed to eliminate adverse effects from high coliform
levels. Perhaps a caveat with regard to the possibility of excessive faecal

coliform counts is needed in addition to the 4B and 4C category classification.

6. The Quality of the Red River Upstream of Morris

The Town of Morris draws its water from the Red River and treats it to
the standards required for drinking water. At times, the quality of the water
is adversely affected by industrial spills in the United States that cause a
wave of poor quality water to travel downstream. The Town cannot wait for such
a wave to pass since the avallable storage capacity of the Town's water supply
system 1s only 150,000 gallons and the consumption varies between 200,000 and
300,000 gallons per day. Current plans call for an increase in storage
capacity to 500,000 gallons. This will improve the situation but will not

eliminate the problem.
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The Commission notes that on the whole the gquality of the Red River
water at Morris is adequate for its domestic water treatment plant. Since the
classification reflects the present condition, it appears to be adequate.

The slugs of poor quality water causing the problem originate in the
ynited States. These occurrences are being dealt with at the appropriate
levels of government. rhe classification obviously has no legal or
administrative impact on the oCCUILences.

Nevertheless, the classification can be expected toO strengthen
Canada's position in dealing with this recurrent problem, provided the quality

objectives are properly implemented. The classification then will provide a

clear standard against which to judge pollution and will demonstrate Manitoba's

determination to keep 1ts waters clean.

7. Water Based Recreation on the Red River in Selkirk
or. I. Reid, a practicing physician in Selkirk, who is also an

executive of a national water ski association, told the Commission of the
importance of water based recreation in Selkirk on the Red River. In the
summer months, there is extensive boating, water skiing, and fishing on the
river. In the winter, many people engage in ice fishing.

But the potential of the Red River for recreation is seriously
restricted by the degradation of the water quality caused by the City of
winnipeg. Or. Reid mentioned that the canadian Water Ski Association would
likely have decided to hold its tournament in Selkirk in conjunction with the
centennial celebrations, {f it had not been for the bacterial contamination of

the water.
As a physician, Or. Reid was concerned about the very high coliform

counts that occur and also about the viral particles that show up in the river
water. He mentioned that virus, believed to be of the Polio III strain, had
peen identified in the tap water in Selkirk in spite of the elaborate treatment
the water receives.

His personal experience led Or. Reid to believe that upper respiratory
infections could be attributed to accidental ingestion of river water during
water skiing or other water related activities. It would be difficult to prove
or to disprove this. Firstly, the incubation time is long; it may last from
three to four weeks. This makes it difficult to associate the infection with
the exposure. Secondly, the symptoms are quite similar to other influenza-type
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From an aesthetic point of view, Dr. Reid objected to the floating
debris that drifts down from Winnipeg to Selkirk.

Finally, Or. Reid showed the Commission several aluminum cable clamps
that showed severe corrosion after having been in the river for about eight
months. He wondered what potent agent in the water could be responsible for
this.

Dr. Reid expressed the opinion that the City of Winnipeg should ensure
that the Red River water that leaves the City is of the same quality as the
water that enters it. He realized that a cleanup would take a long time, but
stressed that a start should be made immediately.,

Or. Reid also suggested that daily or weekly coliform counts be
published so that people could avoid exposure during the time that the counts
are excessive. This information is available and the public has the right to

be informed.

There is no doubt that the Red River, in its natural sState, is an
important recreational asset to a community like the Town of Selkirk. The
river is obviously not suited for swimming., The water 1is too turbid for
safety, the bottom is muddy and the banks are sticky and steep. But there are
other forms of water based recreation, such as boating, sailing, canoeing, and
water skiing for which the river is naturally suitable. The proposed limit of
400 MPN per 100 ml for faecal coliform would go a long way in making the river
safe for these activities. It is true that the appropriate limit for swimming
is 200 MPN per 100 ml and that an activity like water skiing invariably
involves swimming. The evidence at the hearings, however, indicates that the
incidence of infections tends to disappear when bathing waters have faecal
coliform counts below 400 MPN per 100 ml. fThe reduction from 400 to 200 MPN
per 100 ml was accepted to provide a margin of safety. A limit of 400 MPN per
100 ml would seem to be an acceptable compromise in view of the majority of
recreational use actually made of the river in the Selkirk area.

C:‘ol.iform is only an indicator organism for bacterial contamination.
Its presence or absence does not indicate the bresence or absence of viral
contamination. The classification proposal does not address viral
contamination., The evidence at the hearings indicates that treatment of
wastewaters will reduce but not necessarily eliminate virus. In addition,

proving the presence of virus and identifying the strain is a lengthy and
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costly process which makes control difficult. It appears that at the present

time little can be done about this concern.
one should realize, on the other hand, that viral infections of the

influenza-type are rather common and can be contracted in many ways. It is

doubtful that even complete elimination of the virus from the river would make

a noticeable difference in the incidence of such infections.
It may be concluded that the proposed classification limits would mean

a substantial improvement of the recreational quality of the Red River in

Selkirk. Whether these limits are attainable is a guestion the Commission will

address in a subsequent section. But it 1is certain that the implementation

will take many years. rThere will probably always be occasions when the

coliform count in the river 1s higher than is desirable for the purposes to
which the river is put.

ror this reason, there is merit in the suggestion that the occurrence
of high coliform levels be published so that people can avoid body contact with
the water when the risk of infections 1s high. But it is not sufficient to
publish coliform counts on a daily basis as was suggested. To assess risk, one
has to take into account the location and the severity of the contamination,
the speed at which the contaminated water moves down the river, the increase in
numbers because of multiplication in nutrient-rich water and the natural die
off rate. The publication of unprocessed data may do more harm than good

because of possible misinterpretation.

Nevertheless, arrangements could be made whereby the available
information on coliform count, rainfall, river flow, etc., could be fed into a
computer that would produce high risk warnings in key locations on a daily

baslis. This would also be of value to other users of the river water such as

marketgardeners and livestock producers.

8. The Domestic Water supply of the Town of Selkirk
The Town of Selkirk has recently built a water treatment plant that

allows it to draw water from the Red River to supplement the supply from
groundwater wells. The decision to use the river was made to avoid overpumping
of the aquifer from which the groundwater is obtained. Prior to 1979, this was
not possible. pt that time, the canadian Orinking Water Standards rtuled out
the use of a raw water supply with a total coliform count of more than 5000 MPN
ner 100 ml. In 1979, however, the standard was changed, nO doubt 1in
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recognition of the fact that any water can be rendered potable with suitable
treatment. While the 1979 code still suggests that water with high coliform
counts should not be used, the revision opened the door for Selkirk to use the
river water, which at times has a coliform count of 150,000 or more.

There is no doubt that the treatment plant can produce safe drinking
water for the residents of Selkirk under normal operating conditions, but there
is always a risk of plant failure. Such a failure could subject the residents
of Selkirk to a serious health hazard because of bacterial contamination by the
Winnipeg sewage disposal system. The Town of Selkirk therefore wants the
coliform count reduced drastically.

In addition, 1limiting the coliform count of the raw water would,
according to the spokesman for Selkirk, allow a substantial reduction in the
amount of chlorine used in the water treatment process., This would not only
represent 8 financial saving for the Town of Selkirk, but would also alleviate
some of the concerns associated with the high dosage of chlorine presently
used.

with respect to viral contamination as a threat to the drinking water,
the spokesman for Selkirk confirmed that viral particles had been identified
in the drinking water. It could not be ascertained whether or not this
constituted a health hazard.

The Town of Selkirk made a very forceful presentation asking that the
City of Winnipeg be compelled to reduce its contamination of the Red River and
to comply with the same effluent standards all other municipalities in the

province must comply with.

In principle, the Town of Selkirk has a valid case. No other
municipality in the Province is allowed to bacterially contaminate the water on
which it is located to the degree that the City of Winnipeg contaminates the
Red River. There is also no doubt that the bacterial contamination imposes a
risk on Selkirk’'s water supply since plant breakdowns are always a possibility.

Selkirk's case is weakened by the fact that the situation was fully
known wheﬁ the new water treatment plant was built., It was also known that any
improvement of the situation, no matter how vigorously pursued, would take many
years to achieve, It was furthermore known that upgrading the guality of the
river water would diminish but not eliminate the risk, that it would be

expensive, and that the benefits would be limited.

- B0 =




The Commission agrees that the City of Wwinnipeg should embark on a
program aimed at successive improvement of the guality of the Red River water.
But any realistic program will be of limited benefit to the Selkirk water

treatment plant. It will not reduce the need for vigilance nor will it justify

less complete treatment of the river water.
with respect to the reports of viral particles in the drinking water

at Selkirk, the Commission notes that the information presented is too scant to

permit any meaningful comment on the situation. The Commission is confident

that the appropriate public health authorities will keep a close watch over

this contingency.

9. Pollution of the Port of Selkirk by Vessels
Selkirk is an important inland port that is being used by many ships.

Concern was expressed about pollution of the river by vessels that use the

harbour.
It was alleged that the larger private yachts and the commercial

vessels have heads which may discharge untreated human waste directly into the

river. There was said to be little or no control over this practice.
Ships have also been observed to dump waste oil directly on the river

bank at the government wharf. Presumably, the oil was expected to seep into
the ground. But when it started to rain, the oil was observed to run into the

river.
The opinion was expressed that better inspection and control over the

activities of the vessels would be desirable so as to prevent this unnecessary

pollution of the river water.

The evidence presented at the hearing did not permit any conclusions

about the extent of the alleged contamination, nor about the seriousness of the

problems that are created. The reported activities are evidently illegal.
Thus, there seems to be a need for more control and enforcement of the

regulations rather than for additional legislation. However, the matter needs

to be investigated further.

10. Waste Heat from the Thermal Generating Plant in Selkirk
Manitoba Hydro operates a thermal generating plant in Selkirk which

uses river water for cooling purposes. The water is taken out of the river,
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but is returned to Cook's Creek, an intermittent stream which joins the Red
Riyer near Selkirk. The cooling water causes a substantial temperature change
in Cook's Creek and a smaller temperature change in the Red River below the
confluence. The operation would violate the proposed classification of both
the creek and the Red River, which limits temperature changes to 1° Celsius
upward or downward.

The temperature change in Cook's Creek depends on the capacity at
which the plant operates and on the flow of the creek. Manitoba Hydro has
calculated that, for the maximum generating capacity and no flow in the creek,
the water temperature would rise by 13° Celsius. This is a theoretical figure
that disregards heat losses other than to the creek. Actual temperature rises
would likely be somewhat lower, but they would undoubtedly be much in excess of

the limits proposed in the classification.
In the Red River itself, the maximum temperature change was claculated

to be 2.9° Celsius. This calculation was based on full generating capacity and
the minimum flow specified in the classification report. Again, a few
simplifying assumptions were made that are on the conservative side. It should
also be noted that full power generation for extended periods is a relatively
rare occurrence at the Selkirk plant.

In order to meet the proposed temperature limitations, Manitoba Hydro
would have to either curtail its power generation at times of low flow, or make
expensive modifications to the cooling system. However, spokesmen for the
utility questioned the rationale for the stringent temperature limits.

With regard to Cook's Creek, Manitoba Hydro claimed that the
importance of the creek for sport fishing has not been demonstrated. It is
possible that the temperature changes in the creek impose a stress on the fish.
But the plant has been in operation since 1962 and no visible damage has been
reported.

With regard to the Red River, Manitoba Hydro claimed that a blanket
requirement of keeping temperature changes within 1° Celsius is a serious
oversimplification of actual temperature requirements of the fish that inhabit
these waters.

Biologists recognize that the tolerance of fish to temperature changes
is dependent on many factors. It is dependent on the species, on the stage of
development, on the season, on the water temperature and on the natural
fluctuations in temperature the fish has adapted to. Moreover, a distinction
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should be made between temperature changes that merely deviate from optimum
conditions, changes that cause temporary stress and changes that cause
permanent damage.

The most sensitive period for fish is the spawning period and the two
months following. During this time, the maximum temperature change in the Red
River would be 1.6° Celsius. This is again a theoretical figure based on the
unlikely combination of full generating capacity and the minimum flow that
actually did occur in the river in the period 1962 to 1980. Even so, it is
quite unlikely that this temperature change would result in significant damage
to the fish population.

puring other periods, fish can tolerate much larger temperature
fluctuations without 111 effects. ODuring the summer, the critical condition
would be the maximum temperature that might prevail over extended periods, not
the temperature change. But large power generations during the summer are
quite unlikely. Ouring the winter, the critical condition would be determined
by the rapidity of cooling that would accompany the withdrawal of the waste

heat.
For these reasons, Manitoba Hydro asked that a maximum temperature

criterion be substituted for the proposed objective and that Cook's Creek be
exempted from the temperature limitation by recognizing its actual function as

a mixing zone.

Manitoba Hydro's presentation submitted a considerable amount of
expert evidence to support the contention that the classification limits are
too simplistic and at the same time unnecessarily restrictive for the purpose
of protecting the fish that inhabit the waters of the Red River basin. In
addition, it would be very costly for Manitoba Hydro to comply with the
proposed limits.

No attempt was made at the hearings or afterwards to refute the
evidence Manitoba Hydro presented. It is therefore accepted by the Commission.

But rejecting a proposed classification limit with respect to
temperature is one thing, suggesting a more appropriate limit Iis gquite
something else.

The Commission is reluctant to adopt the suggestion by Manitoba Hydro
that Cook's Creek be declared a mixing zone which would exempt it from the

1imits. The mixing zone is a useful concept, introduced in the classification
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to take care of point sources of contaminants, Effluent standards are
necessarily different from stream standards. It is, therefore, necessary to
define a zone downstream of the point source in which the stream standard does
not apply and in which mixing can take place. But the mixing zone is not
intended for the purpose of modifying the stream standard itself. If there are
good reasons for relaxing the stream standard, then that should be accomplished
without using a device not meant for the purpose.

The Commission notes that waste heat is significant in only three
locations in this Province, in Selkirk, in Winnipeg and in Brandon., In each
case, the cause 1is a thermal generating plant which must have a Clean
Environment Commission order to discharge waste heat into the stream.
Moreover, the heat represents a transient contamination of local significance
only. For this reason, it may be better to deal with temperature limits on a
case-by-case basis, dealing with significant point source water temperature
fluctuations, through orders of the Commission, rather than by setting
complicated general limits that must apply to a multiplicity of situations.

The Commission, therefore, suggests that, for the time being,
temperature limits be removed from the classification broposal for Cook's
Creek and the Red River-Selkirk Section and that regulation of the Manitoba
Hydro Selkirk plant discharge, with regard to water temperature Fluctuation,

be limited by Commission order.

11. The Sewage Disposal System of the City of Winnipeg and Public Health

The Situstion More than half of Winnipeg's sewage disposal system
stems from the time when sewers commonly served a dual purpcse. They conveyed
domestic sewage and they carried the storm runoff. In this so-called combined
sewer system, a distinction is made between the "dry weather flow", which is
Just domestic sewage, and the "wet weather flow", which is domestic sewage
mixed with rain water.

The dry weather flow is small compared to the wet weather flows that
regularly occur. Even a moderate rain will increase the flow in the system
beyond the capacity of the sewage treatment plants. Dverflows to the river
have, therefore, been constructed. These overflows spill any flow in excess
of 2.75 times the dry weather flow directly into the river without any
treatment. The wet weather flow, therefore, imposes a serious pollution load
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on the river, both in terms of frequency of occurrence and in temms of
magnitude of the pollution load.

Concerning the frequency of the wet weather overflows, the City
reported that these occur on the average of 3D times a year. Presumably,
there is no overflow to the river in the winter season. One may, therefore,
conclude that practically every significant rainstorm will cause raw sewage to
be dumped into the river. A spokesman for the City also stated that the
discharge of raw sewage may last from a few hours to several days.

Concerning the magnitude of the pollution load caused by the
overflows, the City reported that concentrations of suspended solids and BOD in
the combined sewer overflows to the river often exceed those in the dry weather
flow. This 1is attributed to the flushing action of the rain-water which
removes deposits and coatings that have accumulated in the sewer during the dry
period preceding the rain. The City also estimated that 60% of the total
bacterial load to the river occurs from the combined sewer overflows.

Sewage that does not overflow into the river is directed towards the
three sewage treatment plants. There it receives, first of all, primary
treatment. This treatment removes the larger solids by screening and
sedimentation. Then the sewage is given secondary treatment. Different
processes are used in the three plants. In principle, however, secondary
treatment employs a biological process that removes a large percentage of
suspended sclids and organic materials. The accepted standard for the effluent
of the secondary treatment plant is set in terms of suspended solids remaining
(usually 30 mg/l allowed) and in terms of organic load (usually a maximum of
25 mg/1 BOD allowed). No attempt is made to disinfect the effluent or to
remove nutrients.

The capacity of the secondary treatment facilities is smaller than
that of the primary treatment plants. While the primary treatment plant can
handle 2.75 times the dry wether flow, the secondary treatment plant is
designed for only twice the dry weather flow. if, therefore, the wet weather
flow exceeds twice the dry weather flow, then the excess is bypassed to the
river after primary treatment only.

It must be recognized that winnipeg's sewage disposal system has
developed in this fashion for historical reasons. Any subdivisions put in
place after 1961 have separate storm sewers. The result of the development is
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that the sewage treatment system as a whole falls far short of the standards
imposed on all other municipalities in the province.

The situation is aggravated by the fact that the necessary expansion
of the sewage treatment plants has not kept pace with the growth of the City.
As a result, the North End Water Pollution Control Centre is seriously
overloaded. Even the effluent from the dry weather flow does not meet accepted
standards of secondary treatment. An amount of $63 million must, therefore, be
spent in the next 20 years to achieve and maintain the level of treatment
outlined above.

Apart from dealing with this overload situation, the City produced no
definite plans to improve on the system. New developments will, of course,
have separate storm sewers. But even that does not mean that all domestic
sewage originating from these areas will receive secondary treatment. Some
rain water enters the sanitary sewers by infiltration and through weeping tiles
around house foundations that are connected to the sewer. This increases the
flow in the sanitary sewers and thereby increases the frequency of bypassing
sewage to the river after it has received only primary treatment. Some
improvement in this situation may result from current efforts by the City to
reduce the amount of extraneous flow in the sanitary sewers.

One should also realize that the growth of the City will cause an
increase in the total amount of sewage that must be treated. The total
pollution load imposed on the river will therefore increase even if the
concentrations in the effluent remain the same. Since the amount of water in
the Red River does not increase proportionally, the present policy of the City
would appear to inevitably lead to a further deterioration of the water quality

in the river.

Direct Public Health Hazards People use the Red River extensively
for boating, fishing, canoeing, water skiing and, less frequently, even for
swimming. Each of these activities entails physical contact with the water to
a greater or lesser degree and the risk of accidental ingestion. There is no
doubt that the present quality of the river poses health hazards for persons
engaging in these activities because of the bacteriological contamination of
the water.

The Northwest Regional Microbiology Laboratory of the Environmental
Protection Service, Canada, conducted a bacteriological survey of the Red River
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between the Canada/United States border and Lake Winnipeg in the period May to
October 1978. The survey was planned specifically to determine the suitability
of the river for various uses from the viewpoint of public health.

The survey showed low total coliform, faecal coliform and faecal
streptococci numbers at the border. These gave no cause for concern. Between
the border and the South End Water Pollution Control Centre in Winnipeg the
numbers, dropped. But all numbers increased sharply downstream of the outfalls
of the Winnipeg sewage treatment plants to levels far in excess of safe limits.
In addition to the indicator organisms mentioned, the survey also identified
pathogens of several kinds in the river water downstream of the sewage
outfalls. The observed levels of these pathogens confirmed a serious risk to
any person exposed to body contact with the river water.

In a well-documented presentation, Mr. James D. Bell, microbiologist
of the Envirormental Protection Service, Canada, showed that faecal coliform
counts are a good indicator of the risk associated with body contact recreation
in contaminated waters. Epidemiological studies have shown that faecal
coliform counts in excess of 400 MPN per 100 ml are associated with increased
outbreaks of a variety of infections. Such studies have also confirmed a close
relationship between coliform numbers and the incidence of infections., The
commonly accepted limit of 200 MPN per 100 ml for body contact recreation thus
provides a small margin of safety. This standard therefore appears to be well
founded.

The classification proposal does not regard body contact recreation in
this part of the river as a use that must be protected. The proposal specifies
a faecal coliform limit of 400 MPN per 100 ml which would make the river
suitable for boating but not for swimming. In this connection, it should be
recalled that, even apart from bacteriological contamination, the Red River is
not particularly suitable for swimming because of its high turbidity and muddy
bottom and banks. However, there is nothing in the natural state of the river
that would make it unsuitable for an activity like water skiing. If this use
is ruled out, then that appears to be a concession to Winnipeg's lack of proper
sewage tréatment.

At any rate, under present conditions, the faecal and total coliform
counts in the Red River downstream of Winnipeg's sewage plant outfalls are
several orders of magnitude larger than the safe limits for any recreational
activity that may entail physical contact with the water. In this context, the
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difference between 200 and 400 MPN in faecal coliform count 1is perhaps
academic.

It is not clear what steps the City of Winnipeg would have to take to
ensure compliance with the classification proposal of 400 MPN per 100 ml.
Disinfection of the effluent of the sewage treatment plants may be one of the
requirements and will be discussed in & following section. But this will not
be enough to achieve the objective.

A second direct health hazard caused by the bacteriological
contamination of the Red River is the risk to the water supply of the Town of
Selkirk. This was mentioned before. Concerning the magnitude of the risk, it
may be recalled that prior to 1979, the Canadian Drinking Water Standards ruled
out the use of raw water supplies with total coliform counts in excess of 5000
MPN per 100 ml. A study by James F. MacLaren Ltd., for the City of Winnipeg,
dated December 1979, shows that, under existing conditions, total coliform
counts exceed S000 MPN per 100 ml on 270 days per year. Violations of 150,000
MPN per 100 ml occur on the average of 4 times per year. The MaclLaren study
concludes from this that a high degree of reliability is required in the
Selkirk water treatment plant to produce potable water safely.

Disinfection of the sewage effluent would reduce the number of
violations but would not eliminate them. This aspect of remedial action will
be discussed in more detail in a following section.

Indirect Health Hazards Direct body contact with, and ingestion of,
contaminated river water is not the only hazard to public health posed by the
bacteriological contamination. More serious perhaps are the indirect hazards.
Three such indirect hazards were identified at the hearings. The first 1is the
possibility of contaminating marketgarden products by irrigation with the river
water containing pathogens. The second is the contribution the contamination
of the water makes to the presence of the pathogens in the natural environment.
The third is the role the contamination plays in the development of drug
resistant bacteria.

Many marketgardeners in the Winnipeg area use river water for the
spray irrigation of their crops. Evidence was presented that disease
organisms, in particular Salmonella, may survive on plants till harvest and may
be passed back to man, causing illness. It 1is quite true that one can
eliminate or reduce the risk by proper irrigation procedures and by properly
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processing the food. Realistically, however, one should expect that proper
procedures will not always be followed and that proper precautions will not
always be taken because of ignorance or carelessness, The report presented by
Mr. James D. Bell, therefore, recommended that faecal coliform be reduced to
200 MPN per 100 ml prior to using the water for this type of irrigation,

Many disease-causing micro-organisms are maintained in the environment
while gycling through the ecosystem. Salmonella was mentioned specifically in
this regard. The indiviual cycles may be complex and involve animal reservoirs
as well as human hosts. Surface water, however, plays an important role in the
spreading and multiplication of the organisms. Consequently, any large-scale
contamination of surface waters with such pathogens strengthens their presence
in the environment. Indirectly, it increases the risk of human infections. By
the same token, containment, treatment and disinfection of human waste tends to
reduce the presence of these pathogens in the environment. Thus a strong case
can be made for the maximum eliminaion of disease causing organisms before the
waste is discharged into surface waters.

A major public health concern 1is the progressively increasing
resistance of pathogenic bacteria to antibiotics. it has long been recognized
that the indiscriminate use of antibiotics accelerates the development of drug
resistant pathogens. But is has also been found that drug-resistant members of
the enterobacteria can transfer their resistance to other members by
conjugation. The transfer of the resistance factors, the so-called R factors,
can convey resistance against a large number of antibiotics to whole
populations of bacteria. It was disturbing, therefore, to note that the
bacteriological survey, mentioned before, discovered that 34% of the faecal
coliform and 42% of the total coliform in the Red River were resistant to
three or more antibiotics. Some organisms were resistant to as many as 12
antibiotics. It is suspected that the drug-resistance of many bacteria may be
mediated by resistant colifom in contaminated surface waters. Contamination
of surface waters with pathogens may, therefore, result not only in an
increased risk of infection, but may also drastically reduce the effectiveness
of the antibiotics of cholce in the treatment of the infections.

The problems of drug resistance in bacteria involves much more than
this and is quite complex. But, preventing pathogens from getting into surface
waters at the source would seem to be a step in the right direction.
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The water gquality problem created by the city of Winnipeg sewage
disposal system is multifaceted and complex. A discussion easily diverts from
the main issue, the water guality objectives, to secondary issues raised by the
pros and cons of the possible means of improving the water guality. These
secondary issues are undoubtedly very important., But they must be dealt with
in the context of the water quality objectives for that is what this
investigation is all about.

The position taken by the City of winnipeg on the main issue is clear.
The City contends that on the whole the present water pollution control program
is adequate. The City admits that the system is currently overloaded, in
particular, the ¥North End Water Pollution Control Centre. Substantial
expenditures are needed to catch up and keep abreast with the growth of the
Ccity. But once the system has caught up, the treatment is adeguate. Any
further improvement in the guality of the effluent or any further upgrading of
the system as a whole needs to be justified in terms of demonstrable benefits
to the community or to the ecosystem. The city, therefore, opposes the 400 MPN
per 100 ml faecal coliform limits proposed by the Environmental Management
Division.

The Commission cannot agree with this basic contention which goes to
the core of the entire issue. There seems to be little doubt that some
immediate expansion and improvements to the City's present treatment facilities
are necessary and that the present contamination of the Red River by the City
of Winnipeg creates conditions of possible hazard to the public health.

with respect to the sewage treatment aspect of the matter, water
guality standards enforced everywhere else in the Province do not allow the
discharge of raw sewage into surface waters as a matter of normal operating
procedure. Exceptions may have to be allowed for emergency sSituations or for
unusually heavy rainfall. But the rule is clear: no raw sewage in surface
waters. The Winnipeg sewage system, however, dumps raw sewage into the river
approximately 30 times each open water season and the discharge may last up to
several days.

wWater gquality standards enforced everywhere else in the Province
require secondary treatment of all the effluent. At the North End Water
Pollution Control Centre, however, the secondary treatment phase is bypassed
when the sewage flow exceeds 2 times the dry weather flow. No data are

available on the frequency of bypassing. Considering, however, that the sewage
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flow exceeds 2.75 times the dry weather flow 30 times per year, it can be
assumed that bypassing the secondary treatment is a very freguent occurrence.

Water quality standards enforced everywhere else in the Province limit
the bacteriological contamination of surface waters by setting coliform limits
to the effluent or by specifying chlorination. The Winnipeg sewage system,
however, discharges vast numbers of bacteria into the river which results in
exceedingly high colifom counts and contamination of the water with known
pathogens,

There can be no doubt that in terms of current provincial water
quality standards Winnipey 's sewage disposal system is far from adeguate.

With regard to the health aspect of the matter, the Commission notes
that the existence of hazards to public health cannot be denied., The Red
River downstream of the sewage plant outfalls is in fact being used by
marketgardeners for irrigation. It 1s a fact that many people use the Red
River in this area for recreatiocnal purposes that involve a degree of body
contact with the water. One may argue whether the faecal coliform count
should be limited to 200 HPN per 100 ml or to 400 MPN or to yet another figure.
There is no doudt, however, that faecal coliform counts from 1000 MPN to 10,000
MPN per 100 ml, as reported at the hearings, are much too high for the purposes
for which the river water is used.

The Commission also notes that the evidence presented at the hearings
regarding the indirect hazards to public health was not refuted. The
Commission concludes that, from the viewpoint of public health, the sewage
disposal system results in a significant level of risk.

With the present City policy, cne can expect periods of falling behind
in the sewage treatment to alternate with periods of catching up. But there
does not appear to be a definite plan for any real improvement even in the
distant future. The Comnission considers this unacceptable.

For these reasons, the Commission agrees with the proposed
classification limit of 400 MPN per 100 ml faecal coliform count. This water
quality odbjective represents a much needed target towards which the City should
move,

The Commission realizes that large expenditures are needed to achieve
this target or to approach it. The magnitude of the ¢total cost will
undoubtedly be used as an argument to dismiss the water guality objective as

unrealistic. But, on a per capita basis, every municipality must invest
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substantial amounts of money to obtain a satisfactory sewage disposal system.
Moreover, it has been the policy of Manitoba governments to allow ample time
for the correction of environmentally unacceptable situations. Unrealistic,
indeed, is the contention that an operation, be it in the public or in the
private sector, should be allowed to continue in perpetuity what can clearly be

recognized as an environmentally unacceptable practice.

12. The Case Fﬁg_gnd Against Chlorination

Bacteriological contamination of the Red River appears to be the major
defect of the Winnipeg sewage disposal system. Disinfection of the effluent
would, therefore, seem to be the answer. Indeed, much time was spent at the
public hearings on the arguments in favour and agalnst disinfection by
chlorination.

Disinfection of the effluent of waste treatment plants can be achieved
in many ways. One presentation listed ozonmation, bromination, iodination,
ultraviolet radiation, gamma radiation, ultrasound, and chlorination. But of
all these techniques, only ozonation and chlorination have been practiced
operationally. Of the two, chlorination may be the only one that Iis
economically feasible in most situations.

Effective disinfection requires that chlorine be added in sufficient
quantity to ensure that the effluent has a residual free chlorine content of
0.5 mg/l after 15 minutes of contact time, But chlorine reacts strongly with
many chemicals. The result is, therefore, not only the disinfection by the
destruction of the bacteria, but also the formation of new chemical compounds
and the discharge of free-chlorine in the receiving water.

Two presentations at the public hearings stressed the adverse effects
of chlorination. One was by Dr. R. D. Hamilton of the Freshwater Institute and
one was by Mr. G. F. Reimer and Dr. D. C. Gillespie on behalf of the Winnipeg
Chamber of Commerce. The points raised in these presentations may be

summarized as follows.

a. Chlorine acts chemically before it can function as a disinfectant.
Large doses may, therefore, be needed to obtain a residual of free
chlorine necessary to ensure the destruction of the micro-organisms.
The poorer the quality of the effluent, the more chlorine will be
needed and the less effective the chlorination. In raw sewage,

chlorination is rather ineffective.
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b. Chlorination causes rapid destruction of coliform bacteria. Its
effectiveness against bacteria of different types is not as well
documented., It may not be effective against virus.

c. Free chlorine is highly toxic to fish as experiments with caged
fish in a chlorinated stream have shown.

d. In contact with organic waste, chlorine forms chlorinated
hydrocarbons. As a group, these chlorinated hydrocarbons encompass
carcinogenic and teratogenic compounds. Of particular concern are the
trinalomethanes which have been isolated in chlorinated water
containing organic material. The trihalomethanes are known
carcinogens. They are not natural constituents of the water so that
there is no doubt that they are the product of chlorination.

e. Dechlorination will remove the free chlorine but does not
necessarily remove the chlorinated hydrocarbons.

f. Proper processing and treatment can render water, fish, and all
other foods safe for human consumption if they have been contaminated
with bacteria. Chemical contamination is not easily removed.

In summary, Dr. Gillespie suggested that the money needed for
chlorination be spent on improving the level of treatment. Attaining a high
level of treatment also reduces the bacterial content of the effluent and
greatly reduces the amount of chlorine needed to achieve disinfection. 1In
other words, better treatment would render chlorination either safer or
unnecessary .

The spokesman for the City of Winnipeg pointed out that chlorination
of the overflows from the combined sewer system is out of the question. Yet
this flow contributes 60% of the coliform. Chlorination of the plant effluents
does not make the river safe for body contact recreation, nor does it eliminate
any of the other health hazards mentioned, nor does it in any way change the
way the Town of Selkirk must treat the water it obtains from the river.
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The Commission notes that chlorination is a universally accepted
practice in the treatment of wastewater. A recent textbook on environmental
microbiology reflects the situation in the United States when it says: *It
is rare, however, for a municipality to allow either treated or untreated
effluents to enter natural waters without disinfection (by chlorination) to
ensure the destruction of pathogens.® (Ralph Mitchell, Introduction to
Environmental Microbiology, Prentice-Hall, Inc. 1974, page 273.)

It is precisely the indiscriminate, routine practice of disinfection
by chlorination that has come under criticism in recent years. Compelling
arguments have been advanced in favour of judging the necessity and the
desirability of <chlorination on a case-by-case Dbasis. In addition,
consideration should be given to the use of alternative methods of
disinfection. The Commission agrees with this position.

The Commission agrees that disinfection of the overflow from the
combined sewers to the river is impractical, costly, and likely ineffective.
The issue, therefore, centres around the gquestion whether or not the effluents
from the sewage treatment plants should be disinfected.

No one at the hearings has presented evidence that would suggest that
there is a practical alternative to chlorination as a means of disinfection in
this situation. The issue is, therefore, chlorination or no chlorination.

The Commission believes that the case for chlorination is stronger
than the case against it.

It is true that many bacteria will enter the river via the combined
sewer overflows and will escape the disinfection. A complete solution of the
problem must, therefore, await major improvements in the sewage disposal system
as a whole., It seems likely, however, that chlorination of the effluent may be
an essential part of whatever ultimate or intermediate plan of improvement lIs
adopted.

Moreover, a very substantial reduction in the incidence of excess
faecal coliform counts can be achieved by chlorination of the effluent.
James F. MacLaren states in the December 1979 report to the City of Winnipeg on
page 9: ®"With disinfection, (at the North End Water Pollution Control Centre)
the number of violations of 5000 MPN per 100 ml at Selkirk would drop from 270
days to approximately 26 days and the violations of coliform levels would be
caused primarily by stormwater overflows.® Chlorination of the effluent

would, therefore, be welcomed by the Town of Selkirk. And, since stormwater
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overflows are negatively correlated with the need for irrigation, the
disinfection would materially improve the suitability of the river water for
irrigation by marketgardeners. A reduced frequency of bacterial contamination
would also reduce the risk of human infections even though the risk would not
be eliminated.

The Commission recognizes the disadvantages of chleorination, but
believes that these can be minimized by suitable measures.

Free chlorine is admittedly toxic to fish. But free chlorine does not
persist very long in natural waters and it is guite possible that the fish may
be able to evade it. Failing this, dechlorination of the effluent prior to the
discharge is a definite possibility.

It is also true that chlorine forms chemical compounds, particularly
chloramines, pricr to functioning as a disinfectant. Fairly large amounts of
chlorine may, therefore, be necessary unless changes are made in the treatment
process.

The formation of trihalomethanes is obviously a matter of concern.
One should note, however, that the only major user of the water downstream of
Winnipeg is the Town of Selkirk, which pre-chlorinates the water in any event.
Apart from this, it 1is difficult to see how people could possibly become
significantly exposed to trihalomethanes produced by chlorination of the
effluents 1iIn Winnipeg. In addition, the scientific evidence linking
trihalomethanes formed by chlorinating drinking water to the incidence of
cancer, is far from conclusive.

Weighing the evidence, the Commission concludes that chlorination of
the effluent of the sewage treatment plants is a positive and desirable step
towards achieving the gquality objectives set out in the classification
proposal, It 1is, however, only a step towards it. Moreover, a number of
questions with regard to chlorination have not been answered. One guestion is
whether or not dechlorination prior to discharge is needed. Another guestion
is to what degree chlorination will affect the aquatic life in the river. The
effectiveness of chlorine in destroying pathogens of different kinds has been
questioned. The effect on the chemical constituents of the water should be
examined.

For these reasons, the Commission would recommend that chlorination
first be started in the South End Water Pollution Control Centre, which appears
to produce the best effluent. The results of the chlorination can then be
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monitored and tested for a number of seasons to determine the effect of
chlorination on an operational scale prior to the possible installation of
chlorination equipment in the other plants. Such a program would take the
place of an earlier plan that would involve chlorination at the South End
plant on an experimental basis. VYet, it would be a step towards water quality
improvement rather than just another study.

The Commission wishes to emphasize that the guestion of chlorination
or indeed any other measure to improve the water gquality in the Red River
should not be considered in isolation from the larger guestion of meeting the
quality objectives appropriate for the Red River in this area. Any measure to
improve the situation should be part of a long-term comprehensive plan aimed at

achieving a satisfactory solution of the problem as a whole.

13. The Dissolved Oxygen Levels in the Red River
Dissolved oxygen is vital to aquatic life and the ability of surface

waters to sustain a healthy fish population is measured in the first place by
the amount of dissolved oxygen.

Organic waste in the water is broken down by bacterial action. This
process consumes oxygen so that it tends to reduce the concentration of
dissolved oxygen in the water. Contact with air, on the other hand, tends to
increase the concentration.

If organic waste is introduced at a point in a stream, as for example
at a sewage plant outfall, then the consumption of oxygen may exceed the amount
that goes into solution. The result is then that the oxygen level drops. At
some distance downstream the bacterial action slows down as the matter the
bacteria feed on is reduced and at some point an equilibrium is reached. This
becomes the low point in the dissolved oxygen level for, farther downstream,
the absorption of oxygen from the alr will exceed the consumption by bacteria
and the oxygen level will increase. The process results in a typical oxygen
sag in the river with a low point at some distance downstream of the point
where the organic waste was introduced.

The low point in the oxygen sag measures the impact of the
introduction of the organic waste on the quality of the river. If this point
gets too low then the fish will be stressed and may actually die.

The classification proposal aims at protecting the important sport and
commercial fish that inhabit the Red River. 1It, therefore, specifies a
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dissolved oxygen level of not less than 47% of the saturation level at the
ambient temperature of the water.

The City of Winnipeg has informed the Commission that, with the
present level of treatment, the proposed limit cannot be maintained at all
times. This does not necessarily mean that fish kills are inevitable. The
City has expressed confidence that a minimum level of 35% can be maintained.
This might at times stress the fish but would not likely cause any fish kill.

In a letter to the Commission, the City stated, "In order to maintain
a 47% saturation level, calculations show that the City would require tertiary
treatment. This treatment would be in the form of a two-stage nitrification
process™. The cost was estimated by the City at $137 million.

The City also stated that, with the present facilities, a 47%
saturation level could be maintained during a large percentage of the time,
However, during low flow conditions, such as have been experienced during
1980-81, the City would be in violation of that level 7 to 16 times per year.

The Commission notes that 35% of saturation level is the recommended
limit for coarse fish while the recommended limits for game and commercial fish
is 47%. Presumably, the levels that are recommended represent satisfactory
conditions at which no stress occurs. The City is probably right in lits
assessment that a reduction to 35% would cause stress but noc death.

The City's assessment of the situation also agrees with the report by
James F. MacLaren of December 1979 in that this report calls the existing
quality marginal in terms of freguency of occurrence of low oxygen levels. On
the basis of the MacLaren report, one would conclude that violations of the 47%
limit would not occur during dry periods but would be associated with wet
weather overflows when an additional BOD load is imposed on the stream.

The Commission is not highly concerned about the present oxygen levels
in the river since there is no evidence that the fish are being unduly
stressed., On the contrary, sport fishing at Lockport seems to be flourishing
in spite of any calculated oxygen deficiency. The reason for this apparent
discrepancy is probably the transient nature of the low oxygen levels that may
occur.

For this reason, the Commission suggests that the 47% limit be

accepted as the norm but that a reduction to 35% be permitted as the result of

wet weather overflows,
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The Commission must emphasize, however, that with the present
pollution load, the City is approaching and perhaps, at times, exceeding the
assimilative capacity of the Red River as far as the dissolved oxygen is
concerned. One must, therefore, anticipate that BOD concentrations in the
effluent that are acceptable under present circumstances, will no longer be so
in the future when, due to growth, the total volume of effluent increases.

Long-term planning of the sewage disposal system must, therefore, aim
at limiting the total pollution load on the Red River. This means that the

level of treatment must improve as the City expands.

14. The Need For Innovative Approaches

In an interesting presentation, Dr. R. A. Gallop demonstrated the
need for innovation in approaching the current problems of sewage disposal.
The present system uses enormous amounts of water of drinking water quality for
no other purpose but to dilute and transport waste. Our ability to treat the
diluted waste satisfactorily is severly limited because of the vast volumes
that must be handled, not because of the large amounts of waste. Degradation
of the receiving water is, therefore, the inevitable result of the policy of
dilution. As the City grows, more waste is created and more water of drinking
water quality is needed to dilute the waste and to transport it to the plants.
Consequently, the cost of supplying the water and of treating it escalates and
the pollution of the river becomes worse.

Dr. Gallop advocated cutting down on the water that is used only for
the transportation of waste. Industries and commercial undertakings in the
City could drastically reduce their water requirements with a modest effort at
recycling. This would postpone or eliminate the need for an expansion of the
water supply system. It would also save the City millions of dollars on the
otherwise required expansion and upgrading of the sewage disposal system.

There is little doubt that the planning and design concepts on which
the City of Winnipeg sewage disposal system is based, as with those of other
large cities, have led to an unsatisfactory situation in which real
improvements are very difficult to achieve and extremely costly. It also seems
likely that a continuation of the present policies and concepts will merely

make matters worse.
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It is not within the competence of the Commission to suggest practical
ways out of the dilemma that has been created. But the Commission would like
to draw attention to the need for fresh innovative approaches to the problem.
It is easy to dismiss new ideas, such as were advanced by Dr. Gallop, because
they do not fit in the established situation. Perhaps a greater effort should

be made to change this situation to fit such new technigues that would seem to

hold promise for long-term solutions.

The Commission believes that a high-profile water conservation and
recycling project to create a public awareness of the potential benefits of
water conservation, including substantial money savings, would be most

appropriate.
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APPENDIX A

PROPOSED CLASSIFICATION OF MANITOBA'S SURFACE WATER

RED RIVER PRINCIPAL WATERSHED DIVISION

Prepared by Environmental Management Division,
Department of Consumer and Corporate Affairs and Environment
in collaboration with
Water Resources, Parks, Fish & Wildlife Branches of
the Department of Natural Resources, and Departments of
Agriculture, Health & Community Services,
Municipal and Urban Affairs, Tourism & Cultural Affairs.
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PROPOSED CLASSIFICATION OF MANITOBA'S SURFACE WATER
HED RIVER PRINCIPAL WATERSHED DIVISION

1.0 INTRODUCTION

This proposal is prepared for presentation to the Clean
Environment Commission as a follow-up of the Commission's "Report
on a Proposal Concerning Surface Water Quality Objectives and
Stream Classification for the Province of Manitoba, May 4, 1978w,
which was approved by the Minister of Mines, Natural Resources and
Environment on December 19, 1978. For purposes of the classification
proposal, Manitoba has been subdivided into 19 watersheds. (figure 1)
In the application of the report to the Red River Basin (basin 8 in
figure 1) the following background information has been compiled by
an interdepartmental committee. Finally a recommendation for specific
water quality objectives is proposed as a basis for discussion at the
public hearings and for consideration by the Clean Environment
Commission.

Over 30 years ago objectives for the main stem of the Red
River were established by the Provincial Sanitary Control Commission
and the application of these resulted in major improvements in
effluent discharges, particularly in the vicinity of Winnipeg. In
1964 the International Red River Pollution Board was established
under the International Joint Commission (I.J.C) to provide surveil-
lance of the international waters of the Red River. That Board has
set objectives for a few parameters and are currently developing
others. (1) In 1975 the International Roseau River Engineering
Board in a report (2) to the I.J.C. alluded to the water quality
aspects of the Roseau River.

The fact that the main stem of the Red River and several
of the tributaries cross the international boundary makes the setting
of objectives an important exercise in co-ordination since several
Jurisdictions, each having distinct but interdependent responsibilities,
are concerned. Since the same water is involved as it crosses the
boundary there must be recognition by downstream jurisdictions of the
decisions of those upstream and vice versa. The hearings to which
this is addressed and subsequent decisions by the Commission must
reconcile views of the Province of Manitoba, the Canadian Government,
the States of North Dakota and Minnesota, and the Government of the

U.S.A.

Unless there are major basic philosophical differences in
the approach to this matter by one or more parties, the problems for
reconciliation will be minor. In this respect those interested are
referred to the I.J.C. Report to the Governments of Canada and the
United States. (3)
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l.1 General Description

The Red River principal watershed division is that part of
the Hudson Bay drainage system which drains the central portion of
the North American continent, including parts of Manitoba in Canada,
and of North Dakota, South Dakota and Minnesota in the United States.
Of this large watershed only the Manitoba section is considered in
this report.

The area under study is shown in Figure 2. The various
regions of the study area are listed in Table l. (4)

This watershed is underlain with a bedrock composed of
Ordovician limestone and dolomite — the Red River formation. (5)

The surface deposits are mainly clay and silt with bog and
rock outcrops. Historically these deposits resulted from the great
amounts of alluvium being emptied into Lake Agassiz by the former
Assiniboine River system, which, at one time drained the entire
prairie region. Consequently, the Red River valley plain is almost
level having a relief under 2.5 m {8 ft.). (5)

The Red River valley plain lies between 225 m (730 ft.) and
245, m (800 ft.) above sea level. Once large areas of this watershed
were swampy, however, artificial drains, built to convey spring run
off more rapidly to the Red River, have improved considerably the
soil conditions and have reduced the flooding hazard, although with
some concomitant flooding problems downstream.

The soils are mainly black-fine textured type, with black-
grey wooded type in the Selkirk and Netley Marsh regions. The
black-fine textured soils are very fertile and are considered the best

agricultural soils of Manitoba.

The climate can be classified as subhumid to humid continental
with moderately warm summers and cold winters. Rapid changes in daily
weather patterns are characteristic of this area. The average annual
temperature range, taken as the difference between the maximum and the
minimum average monthly temperature is approximately +2.5°C (36. 5°F;.
July is the warmest month with an average temperature of 19°C (66°F
while January is the coldest with a -13§c (-0.4°F). (6)

The precipitation pattern generally increases as one moves
eastward in the basin. Mean annual precipitation ranges from 38 cm/year
(15 in./year) in the west to 71 cm/year (28 in./year) in the east. (7)
Snowfall accounts for approximately 25% of the precipitation. (1)} On
the average, approximately 77% of the precipitation occurs during the
months of April through September and almost two-thirds of this comes
during May, June and July. The months of November through February are
are the driest. The average annual snowfall is approximately 127 cm

(50 ins.)s (7)
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APPROXIMATE PER CENT
REGIONS IDENTLFICATION MANITOBA AREA OF BASIN OF WATERSHED
Ninga 50A-A 673 (260 14.1 2.7
Pelican Lake 50A-B L5 (172 9.3 1.8
lLong River 50A-C 531 (205 11.1 2.1
Badger Creek 50A-D 138 (169 9.2 1.8
Swan Lake 50B-A 2261, (874 175 9.1
Snowflake Creek 50B-B 98 38; 2.1 Ol
Cypress Creek 50B-C 318 (123 6.7 1.3
TOTAL: PEMEINA RIVER BASIN 504/0B 1,768(1841) 100.0 19.2
Plum River 50C-C 18,7 (713 27k Tohy
Letellier Section 50C-B 373 (14 55 1.5
Ste. Agathe Section 50C-A 593 (229 8.8 2.4
Cooks Creek 50J-E 580 221.;; 8.6 2.3
Selkirk Section 50J-D 1008 (389 14.9 L1
Devil Creek 50J-C L64 (179 6.9 1.9
Netley Creek 50J-B 1311 (506 19.4 5.3
Celta Section 50J-A 570 (220 8.5 2.3
TOTAL: RED RIVER BASIN 506/500 6704(2604) 100.0 27.2
Morris Corridor 50F-C 388 (150 9.6 15
Shannon Creek 50F~B 658 (254 164 2.7
Little Morris River 50F-A 992 (383 24.7 4.0
Boyne River 50F-D 1984 (765) L9.3 8.0
TOTAL: MORRIS-BOYNE BASIN 50F 1,022(1553) 100.0 16.2
Steinbach Section 50E-A 805 (311 23.6 3.2
Rat Corridor 50E~-B 1880 (726 55.2 7.5
Marsh River 50E-C 373 (14 10.9 1.5
Joubert Creek 50E-D 353 (136) 10.3 1ok
TOTAL: RAT RIVER BASIN 50E 31;11(1317) 100.0 13.8
Gardenton Section 50D-A 1331 Eslh; 62.5 5.4
Sprague Creek 50D-B 800 (309 37.5 3.2
TOTAL: ROSEAU RIVER BASIN 50D 2131 (823) 100.0 8.6
TOTAL: RIVIERE SALE BASIN 50G 2147 (829) 100.0 8.7
TOTAL: SEINE RIVER BASIN 50H 1551 (599) 100.0 6.3
TOTALS FOR THE WATERSHED 50 21;771.;(9565) — 100.0

TAELE 1. Regions of the Red
Surface Area in Km?

River Principal Watershed,
8qQ. mi -) .
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2.0

HYDROTOGY OF THE RED RIVER PRINCIPAL, WATERSHED DIVISION
\

Most of the run off from the watershed occurs during spring.
Reins, when combined with melting of accumilated snow, have been
responsibie for major floods.

The major river is the Red. It enters into Manitoba at
Emerson and flows in a northerly direction for approximately 250 km
(155 mi.) (1) before emptying into Lake Winnipeg at the Netley
Marshes. The Red River begins at the confluence of the Ottertail
and Boise de Sioux Rivers near Wahpeton, North Dakota and follows
a northward course forming the boundary between North Dakota and
Minnesota, ultimately discharging into Lake Winnipeg in Manitoba.
From Wahpeton to Lake Winnipeg the Red River has a fairly uniform con-
tinuous descent northward, averaging slightly less than 0.09 m/¥an
(0.5 fto/mi.) The reach from Wahpeton to Lake Winnipeg is about 885
km (550 mi.), while the distance in a direct line is about 459 km
(285 mi.)e The Brainage area of the Red River at the intemational
boundary is 104,100 km< (10,200 Sqe mi.); upstream of the Assimiboine
River at St. Norbert it is 124,300 km? (48,000 sq. mi.); near Lockport
1t is about 287,500 km2 (111,000 sQe mis).

The most important tributaries to the Red River in the United
States include the Wild Rice (North Dakota), Sheyenne, Park and Pembina
Rivers on the west, and the Buffalo, Wild Rice (Minnesota), Red Lake
and Two Rivers on the east.

In Manitoba, the Roseau, Rat and Seine Rivers enter the Red
River from the east while the Bale, Morris and Assiniboine Rivers enter
from the west, (although the Assiniboine River is excluded from this
current proposzl). Ths tributaries have a fairly rapid descent into the

valley, where their slopes are reduced to a little more than that of
the Red River,

There are five major flood control impoundments located in the
United States portion of the basin. The Hed River floodway at Wiinipeg
is the only major works in the Manitoba portion of the basin. This
floodway consists of a gated diversion structure, 47 km (29mi,.) of

charmel and an outlet structure where the channel returns to the Red
River,

The lowest annual discharge volume for the Red River 2t Emerson
over the period of record (from 1912) was 3.0 x 108m3 (2.4 x 10° acre-feet)
recorded in 1934, The highgst annual discharge volume at the same location
was 111.0 x 108m3 (9.0 x 10 acre-feet) recorded in 1950, The lowest

mean monthly flow at Emerson was 0.03 m3/s (1.2 cfs) recorded in February,
1937. It should be noted that this low flow was recorded before the

current regulation works were in Place in the basin. Normally the mirimum
annual flow munth occurs in February with an average flow of 20m /s (700 cfs).
The high flow month is usually April. The average flow over the period

of record for April is 340n-/s (12,000 eofs).
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3.0

The average flow at Lockport is much higher because, with the
exception of the water diverted into Lake Manitoba by the Portage
Diversion, the flow is an accumulation of flows originating in the
Assiniboine and Red Rivers. The flow at Lockport represents the total
entering Leke Winnipeg from this basin, At Lockport the ayerage
February and April flows for the period of record are 50 m3/s
(1750 cfs) and 820 m3/s (29,000 cfs) respectively. The lowest monthly
#low at Lockport over the period of record (from 1962) was 18.8 m’/s
(663 cfs) recorded in February, 1968. The mean annual discharge at this
station is 7.65 x 10%m3 (6.22 x 10 acre-feet).

Within the Red River watershed, there are seven basins:
Pembina, Red, Morris-Boyme, Rat, Roseau, Sale and Seine.

One hundred and forty-three water rights licences have been issued
in the Red River basin with 458,000 (3712 acre-feet) per year being
allocated to agriculture; 368,000 m> (2980 acre-feet) per year to
conservation (including waterfowl), and 412,000,000 m3 (333,031 acre-
feet) per year to municipal and industrial purposes.

DEMOGRAPHIC ANALYSIS

About 601,900 people reside within the boundary of the Red
River watershed. (8) In other words, 5% of the total Manitoba pop-
ulation live in the study area. The average anmual population gpowth
rate is .58% for the region. Based upon past recent trends and the
assumption that no fundamental structural changes will take place in
the Red River watershed in the next 20 ysears, the population is expected
to be 691,475 in the year 2000.

There are 478,339 people or 79% of the Red River watershed
population who live in such urban areas as Winnipeg¥*, Selkirk ,and
Steinbach, The remaining population of 123,525 or 21% of the Red River
watershed live in rursl areas. Of this rural population, 104,218
persons or BL% are scattered around in 37 different rural municipalities,
11 incorporated towns and 4 local government districts. The remainder,
19,307 or 16% reside in 8 different communities which serve as rural
service centres that include Killarney, Morden, Winkler, Altona, Morris,
Carman, Stonewall and Ste. Arme. These towns range between 1,000-4,000
in population size.

The population in urban centres and rural service centres had
grown by 6.6% and 25% respectively during the period 1966 to 1976.
During this same period rural municipalities had experienced virtually
no change in population, incorporated towns with populations less than
1,000 and local government districts had experienced a decline of 2.4%
and 21% respectively.

This trend in population suggests that more people are migra-

ting to large urban centres causingthe population of rural areas to
either decline or remain unchanged. It is expected that the trend will
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5.0

continue as more efficient agriculture enables farmers to cultivate
larger areas without a corresponding increase in labour,

ECONOMIC CONDITIONS

Economic conditions in the Red River watershed are characterized
by a heavy concentration of the provincial mamufacturing and service
industries.

In 1970, (9) the Winnipeg area had &2..% of the Manitoba employ-
ment in the manufacturing of non—durable and durable goods. In service
industries, finance, insurance and real estate, Winnipeg had 81.5% of
the provincial employment.

In addition to the manufacturing and service industries,
agriculture is also an important component of the watershed's economy.
Livestock operations, mainly dairying, are commonly found near and south
of Winnipeg; sugar beets are extensively produced in the south in the
Altona and Winkler areas; market gardening flourishes along the Red River
north of Winnipeg; and mixed farm operations, wheat and mixed grains are
prevalent in other areas of the watershed.

Sustained growth for the Red River watershed area is expected
throughout the 1980s.

AGRICULTURE

The land area defined by the Red River watershed represents a
significant portion of Manitoba's agricultural sector comprising 22% of
the total farmland in the province and supporting 31% of Manitoba's farms.
The value of sales from farms in this area was close to $400 miliion in
1978 or 36% of the gross returns from all farms in Manitoba. Agriculture
is decidedly the predominant lend use within the area. The largest and
most important function of the watershed is agricultural land drainage.

The area produces a full range of agricultural products including
cereal, oilseed, corn, potato and vegetable crops. Agricultural pro-
duction in the watershed is presented in Table 2. Livestock production
is generally dispersed throughout the area. Livestock populations for
dairy, hogs and poultry comprise 40, 48 and 67% of provincial totals
respectively.

Consumptive uses of surface water are primarily on-farm domestic
and livestock water supply with a limited amount of irrigation for cash
crops and market gardens.

* The population of St. James-Assiniboia, Charleswood and Tuxedo are
excluded from this figure since this population is considered to be
part of the Assiniboine River watershed.
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LAND USE AND AGRICULTURAL PRODUCTION IN THE RED RIVER AND
PEMBINA RIVER WATERSHEDS OF MANITOBA
From Statistics Canada — 1976 Census
and Manitoba Agriculture Yearboo

ITEM
TOTAL AREA (acres)

Total Farm Acres

Field Crops

Pasture

Summer Fallow

Other /

Vegetables

Unimproved Woodland
Other 2 /
Acres Under Irrigation™ /

Acres Under Roads, Towns
Number of Farms

Number of Farms With
Sales $1,200 +

Farm Cash Income (million $)
Total Cattle

Total Dairy Cows

Number of Hogs

Number of Hens & Chickens
Mumber Year Round Labour
Man Weeks of Hired Labour

1/ Includes fruit trees, cut flowers and other horticultural crops.
in the Red River area and 1,272 sq. ft.

TABLE 2

Red River
Watershed

3,765,120

3,108,885

2,375,255
69,536
229,649
61,487
46,751
81,104
288, 584,
2,323
656,235

8,216

7,326

319.3

157,750
31,504
260,223
3,637,165
1,270
87,477

and mushroom beds cover 76l4,146 sq. ft.

in the Pembina River area.

2/gstimate.
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of Agriculture (10)

k — 1978 (11)

As % of Pembina River  As 4, of
Province Watershed Province
—_— 1,092,032 —
16.6 1,043,189 5.5
25.1 641,738 6.8
E— 27,573 —_—

116,592 —

- 15,(])3 -
76.6 1,266 2.3
— 33,826 —
- 208!‘&57 —
—_— L0 —_—
- ’-I-818’+3 -_
25.6 1,691 5.3
24.5 1,662 5.5
28.9 80.6 T3
12.5 70,672 5.6
35,8 h,136 L7
38.1 69,666 10.2
62.1 278,699 L+9
36.1 178 5.1
2L.6 15,328 L3
Greenhouses




Historically the Red River played a major role in the
development of agriculture in the province, Initial agricultural
development was concentrated along the waterways. The river and
tributary streams provided transportation and water supply as well as
waste disposal for livestock production and much needed land drainage
for the very flat clay plains of the area, (12)

Spring flooding in the Red River basin has a limiting effect
upon agriculture as well as other industries. Summer flooding of crop
lands due to poorly developed natural drainage can also reduce crop
yields and increase farm operating costs.

Lack of suitable quality water supplies is also a significant
economic constraint to agricultural development in most of the western
Red River basin. There is an abundance of water in the bedrock limestone
underlying the valley but the poor quality of water in the western portion
of the limestone formation makes the water unsuitable for domestic use
and severely restricts its suitability for livestock production.

The activities of the Manitoba Department of Agriculture are
providing direction to the agricultural industry in the areas of 1) in-
creased crop and livestock production, 2) increased processing of agri-
cultural products, 3) improved provincial and national transportation
systems, and 4) increased exports both nationally and internationally.

ﬁs the world and domestic demand for food increases it is
expected that the Red River basin will respond by increasing the yield
of crops as well as some changes in cropping patterns. This will lead
to an increased demand for water for irrigation, livestock and industrial
purposes. The lack of a dependable supply of water at the locations
where water is required presents a constraint to unrestricted development
of agriculture in the basin. As specialty crops and production levels
increase, the need for an adequate level of agricultural land drainage
during the growing season becomes more important.

Some specific trends in agricultural production are already
becoming evident in the basin and are expected to continue. The
continued reduction in summer fallow will result in an increased acreage
of crops. There will be a gradual increase in specialty crops and yields
per hectare of traditional crops will increase partially as a result of
increased and/or better usage of fertilizers and pesticides. Improvements
in growing season drainage on agricultural lands will result in an
increased crop production. The trend will be toward larger hog and beef
feedlot operations.,

The area within the Red River watershed provides the base for
a full range of agricultural production. The productivity of the area
relies heavily upon the land drainage facilitated by the watershed. The
primary use of the watershed is agricultural lamd drainage. It is
anticipated that the demand for agricultural export products will more
than double by the turn of the century. The implications for land and
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water use are significant, Agriculture is and will contimue in the
future to be a major economic generator in the Red River basin. It is
necessary to consider the economic importance and the welfare of this
jndustry when discussing the development of guidelines for water use
and quality.

FISHERIES

Existing fish stock status in all waters of the Red River basin
is not well known or documented. The following evaluation was developed
from current knowledge, file information and some personal interviews.
Red River

The Red River mainstem from Emerson to Lake Winnipeg has not
been physically altered to any substantial degree. Other than the
Lockport Dam, which dates back to the early 1920's, the only recent
modification to the mainstem Red River is the Red River floodway. Water
levels in the Winnipeg area are maintained by the Lockport Dam. Upstream
of Winnipeg, flows in the Red River are normally sufficient to maintain
fish population year round. Occasionally water levels may become eritical
to aquatic life @uring the late summer and winter.

Although there is no specific data on the size of fish
populations in the upper Red River, populations of certain species, as in-
ferred from limited sampling, may reach significant levels in some areas.
Gillnetting for mercury samples in the Red River at Emerson in June, 1971,
produced 59 saugers, 20 goldeyes, 7 chamnel catfish, 2 walleyes and one
pike in an overnight set. Gillnetting just north of Winnipeg during June
to August, 1972, indicated suckers were most prevalent followed by fresh-
water drum and channel catfish. Walleye and sauger were next and appeared
to be about equal in abundance. Relatively few (less than 10) fish of each
of the following species were caughts pike, goldeye, carp and quillback
sucker. In 1974, fish catches in Winnipeg throughout the summer consisted
mainly of channel catfish (2¢%), sauger (24.5%) and freshwater drum
(23.3%). Black bullheads and white suckers formed about 10 percent of the
catch., (13) During May and early June sauger dominated the catch while
channel catfish were most prevalent in late July, August and September.
Between June and late August, freshwater drum, black bullheads and white
suckers were common in the catches. Other large species which may be
caught are burbot, yellow perch, rock bass and brown bullhead. A variety
of cyprinids are found in the Red River; emerald shiners formed 97% of
seine haul catches in 1974. Other small fish species (darter and sculpin)
and lampreys also occur in the Red River. Although sturgeon occurred in
the Red River above Lockport, they were precluded by the Lockport Dam.
Sturgeon were found in small streams in the Winnipeg area in the early 1900's.
Sturgeon have been obliterated from the upper Red River because of excessive
exploitation and/or the absence of suitable habitat. Excessive fishing
around 1900 and earlier had virtually depleted sturgeon populations in south-
ern Manitoba by 1925. (14)
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The species composition of fish below Lockport is similar -
to that observed upstream. Although a fishway was incorporated into
the Lockport Dam, it is questionable whether the structure was ever
effective in passing fish upstream. Some limited fish movement past
the dam may occur through the boat locks during the summer months.
Because the Lockport Dam forms a virtual barrier to fish movement,
several species occur below Lockport which are not likely to be found
upstream. These species include sturgeon, lake whitefish and tullibee.
Some exotic or introduced fish that occur in the Red Hiver below
Lockport are white bass, goldfish and rainbow trout.

The Red River between Emerson and Lockport is used to some
extent by both locals and people from nearby areas for angling.
Fisheries managers are attempting to promote greater use of the Red
River, particularly within the City of Winnipeg limits for angling
purposes. The species angled are primarily sauger, walleye, channel
catfish, freshwater drum, burbot, sucker and bullhead with some pike and
carp. Walleye as large as nine pounds have been caught. The areas
where angling occur are scattered, but concentrated effort generally
occurs around the mouths of smaller tributaries (eg. Morris and Roseau
Rivers). The entrance to the Red River floodway and the mouth of the
Assiniboine River are also popular angling areas within the city limits.

The Red River immediately below the Lockport Dam is the most
heavily angled area in Manitoba. Information gathered in 1959 indicate
$4,000 to $5,000 in angling licenses were sold at Lockport in each

season. Although the Lockport area is fished primarily in summer, winter

angling is also popular. The Red River from Lockport to Lake Winnipeg
also provides excellent angling opportunities. A creel census conducted
in an area from Lockport to East Selkirk indicated that the two most
frequently caught species were sauger and freshwater drum.

In recent years, angling for walleye in the lower Red River
has improved substantially. The area is now the most important producer
of trophy-sized walleye in Manitoba.

The Red River from Lockport to Lake Winnipeg also supports a
viable bait fishing industry. Approximately 75% of the total Manitoba
bait fish production comes from this area. The gross value of the 1978
bait fish production was approximately $250,000. (15)

Spawning areas for fish populations within the upper and lower
portions of the Red River are not known. Since the channel bottom
between Emerson and Winnipeg has been found to consist predominantly of
hard clay or cobble and clay, some fish spawning may occur within the

river itself. Flooded oxbows, adjoining marshes, smaller tributaries and

in some cases drainage ditches may be important in providing spawning
habitat for fish from the Red River. In the lower portion of the Red
River, the Netley-Libau Marshes as well as shoreline or shoal areas of
Lake Winnipeg may provide spawning habitat for the various fish species.
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A study of the movements of nine fish species in the upper
Red River was conducted ih 1974. Fish were tagged and released in the
Winnipeg area. The distribution of recoveries indicated that some
species such as white sucker, pike, black bullhead, burbot, walleye and
freshwater drum tended to remain in the Winnipeg area. Movements tended
to be northward as far as Black and Hecla Islands. Channel catfish
appear to show the most extensive movements and migrated both north and
south, as far as Sandy Bar on Lake Winnipeg and to Halstad, Minnesota.
Sauger showed a greater tendency to move north but did swim south as far
as Grafton, North Dakota. Walleye exhibited an opposite pattern of move-
ment. Extensive upstream movement of fish in the Red River do not appear
to be umsual. The success of the fishway in the Lockport Dam and
poaching at the fishway were the subject of discussions between Canada ,
and U.S. Consul in 1926/27. Spring pike and walleye runs were observed
in the Pembina River as far as La Riviere and Pelican Lake during the
early 1930's; these fish may have come from the Red River, or moved down-
stream from walleye-stocked lakes in the Pembina valley. Heavy runs of
walleyes into the Red River during autumn and as far as Lockport have
been ggted. These large runs have been occurring since at least as early
as 1962,

Deadhorse Creek, Plum River

Deadhorse Creek originates at the Manitoba gscarpment and flows
eastward to join the Plum River near S5t. Jean Baptiste where it flows into
the Red River. Both streams have low or intermittent flows during the
summer. Both streams have been chamnelized along their lower reaches.
Deadhorse Creek has a PFRA dam located at Morden, constructed in 1940.

The reservoir behind the Morden dam is called Lake Minnewasta.

No biological information, except for the occurrence of white
sucker, carp and one minnow species, could be found relating to the Plum
River. Because of the intermittent nature of flows in this stream, it is
presently not of any importance to fish life except as a spawning area in
occasional years of high and prolonged spring run off.

Jake Minnewasta presently provides very limited angling for
pike, black crappy and white sucker.

Nothing is known about fish life in Deadhorse Creek below
Morden. The lower reach of the stream near St. Jean Baptiste, like the
Plum River, may serve as a spawning area for some fish in some years.

Roseau River

There has been little detailed study of fish resources in the
Roseau River in Manitoba. Much of the available information is based
on the casual observation of conservation officers who patrol the area
or of local residents.

Fish species documented as occurring in the Roseau River are
pike, walleye, sauger, rock bass, freshwater drum, burbot, black bull-
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head, yellow perch and two species of sucker. Lzke sturgeon at one time
occurred in the river. 5ix species of minnows, three darters, and several
other small fish species including lamprey may also be found in the Roseau
River,

Fish porulation, at least some of the larger species, in the
Roseau River are probably dependent to a large extent on fish movements
from the Red River. Roseau River fish captured from those that were tag-
ged and released in the Red River at Winnipeg were all caught at Dominion
City. This suggests the Dominion City Dam forms a barrier to further
upstream movement. It appears that spawning does occur in the upper
reaches of the Rosezu River and its tributaries.

The fish resource of the Roseau River is used to a significant
extent by both area residents and people from other areas of the Red
River valley. Interviews with 43 local residents indicated that about 50
percent of those surveyed, fish in the Roseau River for approximately 80
hours per year. (2) Much of the angling appears to occur downstream of the
Dominion City dam.

Rat River

A dam is located on the Rat River at St. Malo. The St. Malo Dam
constitutes an impascable barrier to the upstream movement of fish,
Joubert Creek, Marsh River and the unnamed stream have been considerably
altered by agricultural activities along them.

The fish fauna of the Rat River is very similar to that describd
for the Roseau River. Because of the upstream marshy areas, and more
recently the area flooded by the St. Malo Dam, pike are important members
of the fish community. Parasitic lamprey, some reaching 30 ecm (1 ft.)} in
length are common in the Rat River.

It is unlikely that any large fish species inhabit these streams
year-round beczuse of the low and intermittent nature of flows in Joubert
Creek and the Marsh River. However, large fish may enter the streams
during spring floods to spawn or feed. Small or forage fish species may
oceur in both streams where there is sufficient water for survival. At
least two species of darter have been observed from Joubert Creek.

The Rat River, like the Roseau River is important as a source
of angling for local residents. In the 1950's, angling for pike was
reasonably good between St, Malo and St. Pierre and upstream of St. Malo.
For a short time after flooding, angling was relatively good in the St.
Malo reservoir. Angling for rock bass was good just below the dam shortly
after it was built.

Morris-Boyne River

Very 1littl= information is available on the fish populations
in the Morris-Boyne River and its tributaries. Pike, walleye and yellow
perch occur in the Stephenfield Reservoir, most likely from previous
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plantings. It is doubtful large fish species may be found between Carman
and Morris because of the low and intermittent flow in the Morris-Boyne
River below Carman. Similar conditions may prevail in Tobacco and
Shannon Creeks.

Riviere Sale

There is no current information on the distribution or size of
fish populations in the Riviere Sale. Based on ccllections made in the
1950's at St. Norbert, Elie and in a small tributary, the following
species were recorded. The large species consisted of walleye, sauger,
pike, burbot, bullhead, white sucker, shorthead redhorse sucker, quill-
back, and carp. Five species of forage fish were also collected.

Since the river is now subject to winterkill conditions and since the
1a Barriere dam forms an effective block to the fish movements from the
Red River, the Riviere Sale is now believed devoid of any extensive
populations of large fish.

Seine River

No information could be found on the fish resources of the
Seine River. The Seine River would not provide suitable habitat for
large fish because of its low and often intermittent flows. Large fish
may move into the stream during the spring run—-off period to spawn.
Small fish such as minnow, darters and stickleback may be found in the
deeper pools of the river where they could survive over winter.

Pembina River (Ninga Region)

The Boissevain reservoir has never suffered from winterkill
and is the most significant fishery in this watershed division. Although
trout had been stocked from 1957 to 1966, recent stockings have been
changed, by local request, to perch, pike and walleye. Angling success
has been erratic and recent tests show the reservoir is dominated by
suckers. Trout have not persisted, while walleye and pike mumbers appear
to be low. Recent initiatives have been directed toward walleye stock
enhancement.

Lorne and Louise lakes are shallow lakes that consistently
winterkill and therefore lack a permenent game fish population. Both
lakes support a very heavy growth of aguatic vegetation and, as such,
are important spawning areas for pike.

Pembina River (Pelican Lake Region})

Overend, Bone and Grassy lakes are shallow water retention
areas lying to the northwest of Pelican Lake. None are capable of
supporting a contimuous fish pepulation.

Pelican Lake is a shallow non-stratifying and highly eutrophic
lake that suffers fish winterkill of varying severity, on the average, in
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about 30% of the waters. Occasionally, summer fish deaths occur but at
lesser frequency and severity than in winter. Less valuable fish
species, such as sucker, fathead minnow and perch are those most commonly
noted when summerkill occurs.

Pelican Lake is the largest lake in the Pembina River system
with a surface area of abogt 2,630 hectares (6,500 acres), a volume of
approximately 8.81 x 107 m (72,000 acre feet) and a maximum depth of
about 5.2 meters (17 feet) at high water. (16) Historically water
elevations have been highly variable, controversial and a factor in-
fluencing fish survival as well as private and public use of this lake.,
High water allows natural re-population of fish stocks and increased
overwintering while very low water levels often result in winterkills
and a reduced potential for natural spring restocking.

Pembina River (long River Region)

Long River, between Killarney Lake and Badger Creek, receives
several small intermittent tributaries that provide limited spawning
habitat for pike and sucker when flows are high and fish stocks are
available from Rock Lake.

Pike and sucker are known to run upstream as far as the SE
1/k 9-2-18 W. Small springs are able to maintain water levels and fish
in some of the deeper holes well after most of the creek has dried up.

By early autumn there is usually no flow over the small fixed
crest dam on Whitemud Creek at Killarney. However, toward Holmfield,
the gradient of Lcng River lessens, deep water sections are apparent and
spring activity often produces flows extending well into the early winter.
These flows are most apparent in the deep valley found near the junction
of Iong River and Badger Creek. 1In this valley, substrates are suitable
for walleye spawning while the area between Killarney lLake to just east
of Holmfield are good pike and sucker spawning areas.

Killarney Lake is the most stable fishery in this division.
Since 1962, some degree of fish winterkill has occurred in 28% of the
winters,

The Killarney Lake fishery is highly valued by local residents
and is a tourist attraction when angler success is good.

Pembina River (Badger Creek)

Gimby Creek (McGillis Creek) joins Badger Creek near Cartwright
and is the major tributary supporting sporadic runs of spawning fish
from Badger Creek. Some of the other tributaries support lesser runs in
Some years. Gimby Creek is scattered with rock over much of its length
and some deeper holes, up to about 2.4 meters (8 feet) deep, occasionally
overwinter sucker and bullheads Pike and sucker are known to move
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up Gimby Creek at least 9.6 kilometers (6 miles) west of No. 28 Highwaye

A variable habitat along Badger Creek provides spawning
potential for walley, pike, bullhead and suaker while adequate flows in
most years allow time for these species to returmn to Rock Lake. Other
small fish species (stickleback, darter and fathead minnow) also occur
in Badger Creek.

Pembina River {Swan Lake Regian!

The Swan Lake region is the largest section in the Pembina
River watershed and covers the Pembina Valley from Rock Lake to the inter=-
national boundary. The Pembina River cuts a tortuous course through a
ghifting unstable shale river bottom and an increasing channel gradient
produces increased currents, especially in some downstream sections.
This produces small deeper areas that, even in winter, reportedly hold
up to 3.8 meters (12 feet) of water. Small scattered springs and some
beaver dams help to maintain a minimal water flow in most years which,
in mild winters, may be significant to overwinter most fish species.
For example, during the winter of 1979-80 northern pike and bullhead
were angled about 3.2 kilometers (2 miles ) upstream from where Noe 31
Highway crosses the Pembina valley.

Pike, sucker and occasionally a few walleye migrate upstream
each year on their annual spawning rune

Swan Lake is a very shallow lake that varies markedly in size
and depth with available inflow. The lake is too shallow to support a
permanent game fish population but game fish pass through Swan Lake in
their upstream and downstream movements.

Rock Lake studies to date have not resulted in improved water
quality nor sport fishery. Fish kills occur when dissolved oxygen de~
clines to critical levels.

. Characteristics of the Rock Lake sport fishery are adequately
described in another report. (17) This fishery, however, is highly valued
by local residents and, at times, a large percentage of the angling public
is American,

Pembina River (Snowflake Creek Region)

This region contains two significant fish spawning streams;
Snowflake Creek and Mowbray Creek. Both flow into the Pembina River.
Snowflake Creek flows usually end by mid-summer but bthis is sufficient time
for sucker, and occasionally a few pike, to spawn and move back into the
Pembina. Mowbray Creek often experiences flow similar to Snowflake Creek
but usually attracts a higher percentage of pike.
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6.1, Pembina River (Cypress Creek Region)

Cypress Crieek and a major unnamed tributary from the west
are the only significant spawning streams in this region. Cypress
Creek is often dry by mid-summer but in high flow years plke and
sucker frequent the flood plains and channel as far upstream as
Clearwater. In rare years, walleye may alse appear and spawn on the
hard bottom and gravel areas of Cypress Creck.
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RECREATION

The Red River is the largest single recreation resource for much
of the Red River valley, even though its potential has not been fully
realized in many locations between Emerson and Lake Winnipege Some sections
of the river, however, receive heavy recreational use; while only about 100
campsites between Morris and Fmerson use the river as a recreational focal
point, over 850 water—oriented campsites exist between Selkirk and Netley
lakes There are also 360 private cottages in the Selkirk-Netley area. The
City of Winnipeg also contributes its share of water—oriented recreational
users, with five major marina/boat launching areas operating within the
city limitse Riverboats from two commercial boat~touring coperations
regularly ply the waters of the Red as it winds its way through the City
past more than 30 park and recreation areas between the north perimeter
and south perimeter highway bridges.

Fishing is an extremely popular activity along the river north of
Lockport to the lake, both summer and winter. A summer boat trip through
Winnipeg itself will invariably find a number of fishermen trying their
luck almost anywhere from St. Norbert to Middlechurch. On the wider and
straighter stretches of the river water—skiing is quite common, and rowing,
canoeing and power-boats are also common sights throughout the summers

Future plans for recreation investment include multi-million
dollar river-oriented expenditures by the Federal and Provincial govern=—
ments under the A.R.C. Program, (18) a major proposal by the town of
Selkirk, and a large commercial complex proposed by a private group in
the Selkirk area.

In the light of energy costs and future shortages, as well as
the growing awareness of the importance of recreation opportunities with-
in large cities, it would appear that the recreational importance end
value of the Red River to Manitoba will steadily and perhaps greatly in-
crease in the short term as well as the long term.

The river and its associated shoreline play several roles in
the provision of recreation opportunity. The river can play a passive
role by merely providing a scenic background for recreational activities
such as picnicking and other day-use activities. This is highlighted in
the case of Lower Fort Garry, the National Park area which draws over
125,000 visitors a year to a fort and townsite area dominated by the river.
Recreational hunting and fishing are also major components of use of the
river and its delta. The final type of recreational category would involve
use of the river for boating, water-skiing and swimminge.

Use of the river for these purposes presently exists, in spite
of a discouraging water gualitye.
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WATER SUPPLY

Municipal

A list of communities served by public water systems with raw
water sources within this basin is given in Table 3. The City of Winnipeg
is not included because its source of raw water, Shoal Lake, is not within
the basin.

There are 43 public water systems with 23 utilizing groundwater
sources and 20 surface sources. The larger communities utilize surface
sources whereas the smaller communities utilize groundwater sources.
The public water systems listed, serve an estimated 52,300 people out
of a total population of 139,400 in the basin (notwithstand:ing Winnipeg).
Total water consumption for 1972 is estimated to be 6.49 x 10° m3
(5260 acre-feet) with 4.65 x 100 m3 (3770 acre-feet) derived from surface
water and 1l.84 x 106 m3 (1490 acre-feet) derived from groundwater.

Problems with groundwater within the basin relate to quality and
availability of water. This item is more fully documented in the section
on rural domestic water supplies.

Rural Domestic

Rural domestic water supplies service approximately 87,000 people.
This group includes private systems, small communal systems and communi ty
wells. Rural domestic water systems in almost all cases use groundwater
where it is available in acceptable quality and quantity.

Most of the community wells were developed by the Department of
Agriculture under the Agri-Water Development program. All of the community
wells provide water for area haulage with some systems having direct
pressure service to local premises.

The principal problem in the Red River basin related to rural
domestic water supply is the non-availability of groundwater in the quality
or quantity required for domestic purposes in specific areas. In areas
where suitable groundwater is not available for domestic purposes, surface
water sources are developed where possible. Water is hauled in areas
where neither groundwater nor surface water is available or the development
of available resources is not practical.

Accurate figures are not readily available for rural domestic
water consumption in the Red River Basin, however the Garrison Diversion
Study Board Report (3) identified a rural domestic groundwater use of 85
million gallons per day.
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TABLE: 3 Public Water Systems in the Red River Basin

Tocation Raw Water Source 1978 Water
Consumption
(m3 x 103)

Altona Pembina River (1) 288.7
Boissevain Tributary of Pembina River (2) 155.8
Carman Boyne River 382.4
Cartwright Well 26.1
Clearwater Cypress Creek 5.8%
Dominion City Roseau River L3.1%
Elie Well 30.8

Elm Creek Wells (two) New Facility
Elm Creek Dugout 6.8
Emerson Red River 90«4
Gretna Pembina River (1) 62.9*
Grunthal Well 66 L%
Killarmey Killarney Lake 2694
Kleefeld Well 2.4
Landmark Well 20.0%
Landmark Well Not Complete
Landmark Well Not Complete
Letellier Marais Lake 16.6
Lorette Well 13.2%
Lorette Well 1.7%
Lorette Well 2.0%
Manitou Mary Jayne Reservoir (2) 65.1
Miami Well 22.2
Morden Lake Minnewasta 726.0
Morris Red River 2004e3%

New Bercthal Pembina River (1) 5,9%
Notre Dame de Lourdes Well 379
Oakville Well 32.9%
Pilot Mound Pilot Creek (2) 59.4

Plum Coulee Upper Hespler River (2) 56.9
Rathwell Well 12.6%

RM, of Rhineland (3) Pembina River (1) 22,7
Rivercrest Wells (two) 18, 6%

St. Agathe Well 16.4

Ste Claude Well 375

St. Jean Baptiste Red River 41, 5%
Selicdrk Red River and/or wells (two) 2132.9
Sommerfeld Pembina River (1) 11.3%
Steinbach Wells Etwo 836.3
Stonewall Wells (two 114.0

Swan Lake Well New Facility
Treherne Well 677
Winkler Wells (six) 4,60.0

(1) Water is treated in Neche, North Dakota, and delivered by pipeline to

Canadian Consumerss
Ezg Prairie Farm Rehabilitation Administration impoundment.

Group of individual services to farms and premises along the Neche-
Altona pipeline.

* Estimate of water consumption.
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9.0 MUNICIPAL AND INDUSTRIAL DISGHARGHERS

9.1 Municipal Waste Water

10.0

The municipal dischargers in the Red River basin are listed in
Table 4. This list not only includes municipal systems, but also includes
such non-municipal domestic sewage treatment systems as those which serve
trailer courts, schools, nursing homes etc.

The major source of contaminant release is the effluent from the
three facilities serving the City of Winnipeg. The City is 1ogated on the
main stem of the Red River and produces approximately 160 x 10° md
of effluent annually. The effluent is generally of secondary quality, how-
ever, disinfection of the effluent is not practiced. The City is also
Serviced with a storm drain system which discharges directly to the Red and
Assiniboine Rivers. Some research has been completed concerning the impact
of the storm drain discharges on the receiving water and further research
is planned. (19,20) Some of the storm drains include raw Sewage.

Additional waste dischargers into the main stem of the Red River
which cannot generally produce an effluent of secondary quality are dis—
cussed in a later Chapter.

Industrial Waste Water

All the industrial operations which have point source waste
water discharges to surface water courses within the Red River basin are
listed in Table 5. Manitoba Hydro and Manitoba Sugar draw water from the
Red River. With the exception of the Bothwell Creamery and the Manitoba
Sugar Company, the remaining operations listed have their various waste
water discharges covered by Clean Environment Commission Orders or Regu-
lations. The Bothwell Creamery is presently under review for a new Clean
Environment Commission Order. Manitoba Sugar Company, by virtue of being
located within the City of Winnipeg, has its effluent quality come under
the jurisdiction and control of the City of Winnipeg.

ENVIRONMENTAL CONSIDERATIONS

None of the industrial effluents exert any significant effect
on the water quality in this basin. Any new discharge would be required
to meet the requirements of the Clean Enviromnment Act and would be based
on ambient water quality considerations arising from this water qualiity
objective process.

The major problem in the Red River basin related to minicipal
water supply is the poor microbiological quality of water in the Red River
within and downstream of the City of Winnipeg. The condition of the water
in this reach of the river makes the use of fail safe water treatment tech—
niques for municipal water supply purposes necessary with an inherent
health hazard to consumers in the event of process failure or inadequate
treatment of the w:zter. The Town of Selkirk is the only kmown municipal

system utilizing tris reach of the Red River as a raw water source.
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Another problem from the viewpoint of a municipal and industrial
water user below a major urban centre is the presence of organic substances
originating in waste water that are not amenable to degradation. Some of
these products must be reduced or removed by water treatment processes to
avoid health problems to users and/or the production of tastes and odors
in the finished water.

Primary body contact sport is also at risk due to the presence
of pathogenic microorganisms of human origin in the Winnipeg reach of the
river and below. It would be desirable to achieve a level of water
quality that would reduce the risk to individuals engaged in water contact
sports in this river reach.

There is also considerable truck farming below Winnipeg and
river water is used by the gardeners for irrigation. The water quality
objective for irrigation based on fecal coliform bacteria is exceeded
throughout most of the river reach below Winnipeg (fecal coliform objective
is 1,000 per 100 ml).

Other surface water quality problems in the basin are intermittent
in nature and relate, for the most part, to aesthetic considerations. These
problems would include major algae blooms on the artificial impoundments and
streams within or flowing into the basin, and accidental spills or releases
of contaminants into surface waters within the basin. In April 1975, for
example, there was a sizeable fish ki1l in the Red River between Emerson
and Lockport. This resulted from an organic spill into the river in
North Dekota. About 1,500 dead fish were observed between Bmerson and
Lockport; 94 per cent of these fish were freshwater drum. More recent
organic spills into the Red River in the U.S. have occurred, but the con—
sequences to fish life and municipal water use were not apparent.

The various problem areas noted such as Highway Gardens Trailer

Court, Winnipeg Bible College, overloaded lagoons at St. Pierre-Jolys and
Killarney will be controlled through Clean Environment Commission Orders.

Part of the problem of waste disposal to streams and rivers is
related to low or non-existent flows. There is no assimilative capacity
under these circumstances with the outcome being a water quality problem

in the receiving stream.

Tt is the natural tendency of all water bodies to age but this
process is accelerating in Southern Manitoba including the Red River water-
shed. Fish habitat protection and improvement, manifested by improved
land use practices, reduced organic loading, more constant stream flows,
water level maintenance and increased flushing, would result in improved
fish populations.

Boissevain reservoir is an eutrophic lake that experiences
excessive algae and weed growth and a water quality that could be improved
an increased flushing rate. Increased mitrient loading may be respons—
ible for the slight decline in average winter dissolved oxygen readings
in recent years. Sediment inflow is apparent during peak periods of runoff.
Cereal cropland and native pasture surround the reservoir and its tributaries.
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Killarney Lake which is both a major recreational site as well
as the water supply for the community, experiences nuisance algae growth
from time to time and some degree of winter fish kills. Copper sulphate
is used in relief of the algae problem. Moderate aeration of a portion
of the lake is also undertaken to try and forgo winter fish kills.

High nutrient levels in Pelican Lake continue to produce
peremial water quality problems. For example, in 1962, algae prolifera—
tion was considered the cause of livestock deaths while, in the same year,
the Health Depariment posted no swimming signs at beach areas due to the
inherent danger of ingesting algae laden water. Lake water levels at
the time were high.

Water related activities such as boating, swimming and camping
decline as decomposing algee, plants and fish wash ashore and produce a
stench in the area. Weed beds foul fish hooks and outboard motors and
are a danger to swimmers. The decomposition of organic material often
lead to fish kills and when angling is poor, angler activity and localized
tourism decline.

Due to its relatively small watershed, Pelican Lake receives
very little runoff. MNutrient addition cannot be significantly diluted
and flushing rarely occurs even in flood situations. Heavy flows in the
Pembina River backilow into Pelican Lake so the cleansing and diluting
influence of a flood has a minimal positive influence.

The trophic status of Pelican Lake can be improved by reducing
phosphorous sources or by increasing the outflow significantly without
changing the surface area to any great degree. The latter alternative
appears t0 be somewhat impractical since present flushing potential is
limited, water importation would be costly and water elevations are in
dispute. Reducing phosphorous input may be difficult as some sources are
mostly diffuse, e.ge runoff, groundwater and precipitation. Intermal
mitrient recycling from the bottom sediment can be expected especially
under anaerobic periods typically found when winter kill develops. Wastes
from Ninette and tke training centre account for only a small percentage
of the total nutrient loading of Pelican Lake. Ineffective flushing of
the lake could mean that any incremented nutrient load will add to present
eutrophy and fish kill problems on this lake. In any event, spring
effluent discharges from the recently completed Ninette lagoon should
be delayed until at least May 1 each year so that tainted waters will not
adversely influence spawning fish movements into Grassy Lake.

Rock Lake which is located further down the Pembina River system,
also regularly experiences excessive algae and weed growth. It appears
as though the algae growth is moderated by a marginal lake treatment
utilizing copper sulphate.

Pilot reservoir on Pilot Creek is a small man-made reservoir
that serves as a water supply for the Village of Pilot Mound. Algae
metabolites and decaying vegetation can cause tastes and odors in the
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water supply. Some amelioration is felt by the use of a small aeration
system adjacent to the water intake. The water body is quite small and
difficulty has been experienced in maintaining a fish population. The
impact of a number of livestock operations adjacent to the reservoir
have not been evaluated.

Mary Jayne reservoir is the water supply reservoir for the
Village of Manitou. This reservoir is as deep as 30 feet. Currently,
in an attempt to reduce thermal stratification in the reservoir, a wind
driven aerator has been set up. If higher dissolved oxygen levels can
be maintained throughout more of the water column, a more suitable fish
habitat can be provided. Some copper sulphate is used by the water
purveyors at Mary Jayne reservoir to control algae growth.

Lake Minnewasta at Morden on the Dead Horse Creek is another
man-made reservoir serving as a water supply source for the Town of Morden.
Perhaps, because the reservoir has been completed for three or more decades,
water quality problems are not too severe. Lake Minnewasta is also sub—
ject to major recreational use.

Stephenfield reservoir on the Boyne River is also man-made.
Tt is both a recreational area as well as augmentation for the Town of
Carman water supply. The Town of Carman have experienced problems
during some winters in their attempt to render an acceptable water quality.
Extra measures have been taken to combat sulphurous tastes and odors and
high levels of manganese in the raw water.

The actual degradation of surface waters caused by modern agri-
culture is difficult to quantify. Agricultural activities can and do
influence the quality of waters within a watershed. The application of
fertilizers, pesticides and animal wastes to the soil, as well as crop,
soil and water management practices, can materially affected the composition
of water discharged from a watershed. (21)

Though the potential impact of agricultural land drainage on
the deterioration of surface water quality is significant, it is not
necessarily greater than natural background conditions. Figure 3 illustrates
approximately the potential yield of mutrients to surface waters under
various land use activities.

Agriculture is a consumer of considerable amounts of chemical
fertilizers containing the same mutrients often implicated in pollution
and accelerated eutrophication of surface waters. There is concern re-
garding the levels of mitrients transported from fertilized cropland.
When surface water quality is considered, phosphorus and nitrogen are
viewed as the major contaminants.

Efforts have been made to directly relate crop fertilizer
application to mutrient concentrations in stream and drainage waters.
A direct relationship is not likely because of the large pre—existing
s0il reserve of plant mutrients and the natural physical and biological
enrichment processes. Though mismanagement could contribute to increased
mitrient load and accelerated eutrophication of surface waters,
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restrictions must not impede the use of chemical fertilizers in crop
production. They are not a benefit to but rather a requirement of modern
agriculture. Sound economic fertilizer management and not water quality
concerns will dictate fertilizer use and ensure adequate protection of
surface waters.

The disposal of animal wastes from confinement livestock pro-
duction units possesses a pollution potential similar to that of chemical
fertilization in terms of mutrients. In addition, livestock wastes can
contribute additional organic load and bacterial contamination of runoff
waters. Under proper management and application, problems resulting from
land disposal of livestock waste are minimal. Furthermore, land appli~
cation is the most envirommentally sound and acceptable disposal of
livestock waste. Comparing the ratio of livestock to land within the
Red River watershed relative to others in Manitoba, it is unlikely animal
waste disposal need present a problem to surface waters.

Control over direct contamination of surface waters by live-
stock wastes is currently regulated under envirommental legislation.
Livestock operations in compliance with environmental regulations are of
little threat to surface water quality in terms of direct contamination
by livestock operations.

The use of pesticides in agriculture is now common. Agriculture
and society in general is aware of the potential dangers of pesticides.
Current safeguards including rigid registration and liceneing procedures
and thorough monitoring for residues have, in the past, provided good
control over pesticide use.(22) Indiscriminate use of pesticides
causing direct surface water contamination must be attributed to ir-
responsible individuals rather than users in general.

Some pesticide residues do become absorbed to soil particles
and are subject to movement into surface water supplies through soil
erosion.

Many of the undesirable inputs to surface waters from agri-
cultural land drainage are the direct result of soil erosion. Sediment
from surface erosion is a major tramsport vehicle for pollutants.
Phosphorus, often the most critical mutrient in eutrophication, is
absorbed to eroded soil particles. It must be noted that only part of
the surface erosion from cropland reaches a stream or lake. Sediment
is deposited in low areas and flatter slopes of fields and in shallow
field drains. However, drainage channel and streambank erosion often
produce a sediment that is completely available to the surface water
system. Responsibility for sediment transport is not limited to agri-
cultural practice, but also extends throughout the drainage network. (23)
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11.0 WATER USE CLASSIFICATIONS

The waters of the Red River basin have been classified
according to their existing or potential uses, as outlined in Water
Quality Objectives — Province of Manitoba. (24) These waters vary
in suitability for Class 1 (Domestic Consumption), Class 2 (Fisheries

and Recreation), Class 3 (Industrial Use) or Class 4 (Agricultural Use).

For convenience, the waters are divided into segments to denote
different sets of uses. These are designated in Table 6 with the
specific classes noted and the specific water quality objectives
listeds In each case the specific water quality is the. most limiting
value of all the uses designated. These are conveniently listed in
Table 7.

It should be noted that the proposed classification has been
based upon acceptable quality for the end use (consumptive, indus—
trial, recreational, agricultural, navigational and environmental) and
is not based upon the optimum economic and social benefits to society.
Another way of stating this is to point out that every ™use™ has
equal weighting in the selection of any given specific objective. One
use, such as agriculture, is not given more emphasis because it is a
major economic interest over another use such as recreation, which may
be of marginal value economically, or serve only a relatively few
people. The issue is to determine what end uses must be dropped in
order to accommodate the economic realities. The final decision must,
of course, take this into account.

The water classification system accepted as the basis of
this report was developed by personnel of the Environmental Management
Division based on current and potential water uses.

No streams, lakes or segments of the waters in the Red River
basin have been identified as an outstanding natural resource.
There are four areas established or being considered as ecological
reserves but water quality objectives should have no bearing on these
sites. Therefore the designation of a non-degradation objective, as
provided for in the Water Quality Objectives, is not invoked.

- 118 -

O B8B83 £ 3 .3

——



TABLE 6

Proposed Classification of Surface Waters in the Red River Basin by Region

REGION

Red River - Letellier Section

Red River ~ Portion of Ste. Agathe
section downstream to Winnipeg
South End Water Pollution Control
out fall

Red River - Portion of Ste. Agathe
section from City of Winnipeg South
Fnd Water Pollution Control outfall
downstream to watershed division
boundary

Red River - Selkirk Section

Red River — Delta Section (exclude
Lake Winnipeg)

Pembina River - Ninga Section

Pembina River - Pelican Lake
Section

Pembina River - Long River Section
Pembina River — BadgerCreek Section
Pembina River - Swan Lake Section
Pembina River — Snowflake Creek

Section

Pembina River — Cypress Creek
Section

Plum River

Boyne/Morris - Little Morris River
Section

Boyne/Morris - Shannon Creek
Section

Boyne/Morris - Morris Corridor
Boyne/Morris - Boyne River Section
Roseau River

Rat River - Steinbach Section

Rat River - Rat River Corridor
Section

* The category is a 2B and 3B apart from fecal and total coliform which correspond with a 2C rather

than a 2B and 3B.

IDENTIFICATION

50C-B
50C-A

50C-A

50J~D
50J-A

50A-A
50A-B

50A-C
50A-D
50B-A
50B-B

50B-C

50C-C
50F-A

S0F-b

50F-C
50F-D
50D-A/B
50E-A
50E~B
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PROPOSED CLASSIFICATION

1C,
1c,

1D,

1D,
1D,

1¢,
1C,

1c,
ic,
1c,
1c,

1C,

1c,
1,

1c,

1c,
1c,
1c,
1c,
1¢,

2B, 3B,
2B, 3B,

2B, 3B,
2B, 3B,

2B, 3C,
ZB, 30’

2B, 3G,
2B, 3G,
2Bl BCl
2B, 3C,

2B, 3C,

2B, 3G,
2B, 3C,

2‘B! BC!

2B, 3C,
2B, 3C,
2B, 38,
2B’ 30!
2B, 3C,

1By LCy 5
llBy hD,S

LB, 5*

LB, 5*
48, 5%

N

1B, 4C,
LB, 4C, 5

LB, AC,
4B, LC,
4By LG,
LB, 4G,

Vi VW A

4By IC,

AV,

LBy LCy 5
4By Gy 5

LBy LCy 5

!B, 4C, 5
1B, ICy 5
4B, IC, 5
1B, IC, 5
1B, IC, 5

SPECIFIC
OBJECTIVE
(See Colum

on Table 7

A
A

Q

a QO Q

o Q = 0 Q




TABLE é (Cont.)

SPECIFIC
OBJECTIVE
(See Colum
REGION IDENTIFICATION  PROPOSED GCLASSIFICATION on Table 7)
Rat River - Marsh River Section 50E-C 1C, 28, 3C, 4B, iC, 5 C
Rat River - Joubert Creek Section 50E-D 1C, 2B, 3C, 4B, 4C, 5 C
Seine River 50H 1C, 2B, 3C, 4B, 4C, 5 c
Riviere Sale 50G 1¢, 2B, 3C, 4B, AC, 5 c
Netley Creek 50J-B 1C, 2B, 3C, 4B, 4C, 5 c
Devil Creek 50J-C 1C, 2B, 3C, 4B, IC, 5 C
Cook' s Creek 50J-E 1C, 2B, 3C, 4B, 4C, 5 C

All the creeks may dry up and are therefore considered "intermittent". An intermittent (or
seasonal) stream is one that flows only at certain times of the year when it receives water
from springs or from some surface source such as melting snow. Technically, an intermittent
watercourse means a watercourse for which a minimmum daily discharge of zero is present in
any one year over a 50-year period.

At the present stage of development, few farmers depend directly upon intermittent streams
for livestock watering; however, some dugouts adjacent to intermittent streams are used for
this purpose. The dugouts would be filled from the streams during the spring and summer
freshets. As mentioned previously, the lack of dependable water supplies is a serious
deterrant to the development of the livestock industry.

Many waters categorized as "intermittent" are of significant value to fisheries since they
provide pike spawning and nursery habitat. They should be of suitable classification
(i.e., 2B) to permit the propagation of northern pike and, to a lesser extent, walleye
during their spawning and for at least two months afterward while their progeny are
allowed an adequate development period before beginning their downstream migration. In
some cases, fish will persist in pools along the watercourse.

In terms of waste water releases, the water quality objectives must be met for all flow
conditions exceeding the 7-Day 10-year low flow period. Generally, this flow is zero in
an intermittent stream. There may be circumstances when waste discharge would be
prevented below the flows identified as the 7-day 10-year low flow (e.g., to protect a

municipal water supply or a fishery). This situation would generally be handled during the
permitting process.
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TABLE 7

MANITOBA INTERIM WATER QUALITY OBJECTIVES

PARAMETER UNITS A B c
Aluminum (Al) mg/l 1.0 1.0 1.0 I
Armonia (N) mg/1 C.02 0.02 0.02
Arsenic (As) Total mg/1l 0.01 0.05 0.01
Rarium (Ba) mg/1 1. 1. 1. :
Bervllium (Be) mg/1 0.1 0.1 0.1
Boron (B) mg/l 0.3 0.3 £.3
Cadmium (Cd) mg/1 (K) {(K) (X) !
Chloride (Cl) wg/1 100. 100. 250.
Chlorine (C1) mg/1 0.01 0.01 0.01
Chromium {(Cr + 6) mg/1 0.05 0.05 0.05
Chromium, Total (Cr) mg/1 0.05 0.05 0.05
Cobalt (Co) mg/1 0.05 0.05 0.05
Colour, True JTU 15. 100. 15.

Copper {Cu) mg/1 0.02 (L) 0.02 (L) 0.c2 (L)
Cyanide (CN) ng/1 0.005 |  0.005 0.005
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TAELE 7 (coat.)

MANITOBA INTERIM WATER QUALITY CBJECTIVES

PARAMETER UNITS A B c
Detergents & Saponates ng/l 40. 40. 40.
Dissolved oxygen % sat'n 47 or L7 or 47 or

we/l over (M) over (M) over (M)
Faecal Coliform Organisms peioigésml 100. (C) 400. (8) 20,
Fluoride (F) rz/l 1.0 1.0 1.0
Hardness, Total {CaCO3) mg/1l 250. 250. 500,
Iron, Total (Fe) mg/1 0.3 5.0 0.3
Lead (P®) wg/l 0.03 0.03 0.03
Lithium (L1) mg/l 2.5 2.5 2.5
Manganese (Mn) mg/1 0.05 0.2 0.05
Mercury (Hg) mg/l 0.0002 0.0002 0.0002
Methylene Blue Active
Substances {(Foaming Agents)
(+i8aAS) ra/l 0.5 -— 0.5
Molybdenum (Mo) g/l 0.01 0.01 0.01
Nickel (N1) wx/1 0.025 0.025 0.025
Nitrate-Nitrite (N) ng/l 10. 30. 10.
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TABLE 7 (cont.)

MANITOBA INTERIM WATER QUALITY OBJECTIVES

PARAMETER UNITS P A B Y
Nitrite (N) ng/l 10. 10. 10.
Pesticides (1) Table "1" Table "1" Table "1"
Pesticides (2) Table "2" Table ''2" Table "2"
pH 6.5-9.0 6.0-9.0 6.0-9.0
Phenol (ic compounds) mg/1 0.001 —— 0.001
Polychlorinated Biphenyls
(PCB) mg/1 0.000002 0.000002 0.000002
Radicactive Materials (X) (X) (X)
Selenium (Se) ng/1 0.01 or (DD) |0.01 or (DD) | 0.01 or (DD)
Silver (Ag) mg/1 '0_05 or (DD) |0.05 or (PD) | 0.05 or (DD)
Sodium (Na) : 60% Total 60% Total 60% Total

Cations Cations Cations
Specific Conductance umhos | 2000, 2000. 2000.
Sulfate (SOy) mg/l 250. 400. 250.
Sulfide (H;S) mg/1 0.002 0.002 0.002
Temperature ° 1.0 (0) 2.0 (0) 2.0 (0)
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.G (canz.)
MARTTOE Eoy r Ty QEJECT IV
e s . S
PARAMETER _[ UNITS | A B c
Thalliun (T1) zp /1 0.05 0.05 0.05
Threshoid Odour Numbor 4. -- b.
el __ﬁ_._- Counts . _ o
Total Colifcorm Orgacisms per 100 ml 0. (F) 100 ) 1000. (U)
1 : s
Total Dissolved So0liilds rg/l 1000. 1500. 1000.
Toxic Algae (88) (BR) {BB)
Turbidity Value JTuU 25 L5 25.
Unsoecified Toxic
Sutstinces () (LG (CC)
Uraaiun (J) | ma/l 10,01 or (@D) P.OL or (0D) |0.01 or (DD)
vanadiua (V) I me/ L } 5.1 0.1 0.1
Zinc (Zn) =efl 2.0 ar (DY 12.0 or (DD)

2.0 ur (DD)

&

s

N & oD D 58 = /| =

CA &8 &3

L.

—— pr—
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(c)
(E)
(F)

(¥)

(L)
(M)
(0)

(R)
(8)
(V)
(%)
(BB)

(cc)
(DD)

NOTES TO TABLE

At least 90% of the samples in any consecutive 30-day period should
have a faecal coliform density of less than 100 MPN per 100 ml.

At least 90% of the samples in any consecutive 30-day period should
have a faecal coliform density of less than 1000 MPN per mOo0 ml.

At least 90% of the samples in any consecutive 30-dsy period should
have a total coliform density of less than 5000 MPN per 100 ml.

0.01 milligrams per liter for waters with hardness greater than
100 mg/1 (ca003).

0.004 milligrams per liter for waters with hardness lower than
100 mg/1 (CaC‘OB).
or not greater than 1/10 the 96é-hour LG50 value.
4 saturation is at the ambient temperature.

No change greater than stated degrees Celsius beyond the natural

minimum and maxinum temperatures.

The median (50 percent:i.le) based on not less than 5 samples per month
should be not greater than 500 MPN per 100 ml.

The median (50 percent.ile) based on not less than 5 samples per month
should be not greater than 400 MPN per 100 ml.

The median (50 percentile) based on not less than 5 samples per month
should be not greater than 1000 MPN per 100 ml.

Not to exceed the lowest concentrations permitted to be discharged to
an uncontrolled environment as prescribed by the appropriate
authority having control over their use.

Avoid use of water bearing heavy growth of blue green algae.

None at levels harmful either directly or indirectly.

.01 of the 96~hour LC50 value.
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12.0 WATER QUALITY

12.1 Primary Monitoring Stations

Table 8 details the primary water quality monitoring network
of the BEnvironmental Management Division and the Federal Water Quality
Branch of Enviromment Canada. A list of the parameters monitored as
well as the frequency of sampling is shown.

12,2 Historical and Current Water Quality Data

Water Quality data on the Red River main stem is summarized in
the Garrison Diversion Study Board Report (1), in regard to two key
stations—Hmerson and Selkirk. A summary of water quality data is in-
cluded as an Appendix to this report.

In comparing the actual quality of the waters in each segment
with the proposed objectives, a number of inequities become apparent.
Some of these, which are related to the Red River, will be discussed in
the following section; some others have been touched upon in an earlier
chapter on environmental considerations. Other data is available from
the Environmental Management Division or the Environmental Management
Service of Environment Canada.

12.2a Red River Main Stem

The water quality data values utilized for comparison are con-
tained in the published Water Quality Summary of Bnvirorment Canada. (25)
In addition, cyanide and fecal coliform data were extracted from recent
reports of Environment Canada. Additional fecal coliform data from water
quality stations at the intermational boundary was also recovered from
STORET. (26)

(i) Pmerson to Winnipeg South End

Most of the parameters examined were within the limits of the
water quality objectives as tentatively proposed. The value compared to
the objective was that of the 90th percentile. Seventy-five percent of
the color values reported exceeded the objective level of 15 units.

The objective value is stated as the true color whereas the measurements
are in terms of apparent color. Apparent color values always exceed

true color values. It is expected that the color originates from natural
runofi’ as a result largely of decaying vegetation. Man's significant
contribution to the color problem would be the drainage of land containing
color bodies. Color impacts are largely those of aesthetics, and the
impact on municipal and industrial water supplies. The technology exists
to remove color from water supplies.

A limited data base exists with respect to cyanide. Values for
1979 range from .005 to .010 mg/1 (compared to the objective value of .005).
Source of the cyanide is not known, but may be plant or animal metabolic
intermediate. There have been no reports of cyanide toxicity as far as
aguatic life is concermed.
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TABLE 8

PROVINCIAL AND FEDERAL WATER QUALITY MONITORING LOCATIONS

- SAMPLING TDENTIFICATION SAMPLING FREQUENCY PARAMETERS - AGENCY
Badger Creek Near Cartwright A Monthly 6-9, 11, 13 Federal
Boyne R. at Carnan 030 Monthly 1 Provincial
Boyne R. at Stephenfield o6 Monthly 1 Provincial
Joubert Creek at St. Pierre 395 Monthly (Mar.-Oct) 1 Provincial
Marsh River at Otterburne 365 Monthly 1 Provincial
Morris River at Rosenort 366 Monthly (Mar.-Oct} 1 Provincial
Pembina R. at LaRiviere 401 Monthly 1l Provincial
Pembina R. at Rock Lake LO0 Monthly l Provincial
Pembina R. at Windygates J Monthly 6-13 Federal
Pine Creek Diversion at Hwy. 89 X Monthly 6-9, 11, 13 Federal
Rat R. at Otterburne 394 Monthly 1 Provincial
Rat R. at Sundown 126 Monthly 1 Provincial
Red R. at Emerson 133 Open Water Only 5 Provincial
Red River at Emerson M Monthly 6-13 Federal
Red River at Floodway 369 Monthly 1&5 Provincial
Red River at Provencher St. (Wpg.) 368 Monthly 1 Provincial
Red River at Selkirk 12 Monthly 1&5 Provincial
Red River at St. Agathe 369 Monthly 1 Provincial
Roseau River at Gardenton N Monthly 6-13 Federal

1 -

@I W
1

Temperature, total and faecal coliform, conductivity, non-filterable residue, pH, dissolved
oxygen, total organic carbon, total inorganic carbon, total kjeldahl, nitrogen, nitrate-
nitrite, total phosphorus, extractable mercury.

Parameters #L plus arsenic, cadmium, copper, lead, nickel, zinc, and mercury, mimus total
organic carbon and total inorganic carbon.

Parameters #1 plus mercury.

Parameters #2 plus cyanide (free).

Piomonitoring (sampled only during open water) — Population dynamics of phytoplankton,
zooplankton and benthos, heavy metal and organics on fish and on sediments as required.
pH, turbidity, colour, conductivity, dissolved oxygen, temperature.

Total coliform, faecal coliform.

Alkalinity, calcium, chloride, fluoride, hardness, magnesium, potassium, gilica sodium,
sulfate, total dissolved solids.
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(ii) Winnipeg South Fnd to Lake Winnipeg

Most of the comments applied to the main stem, Red River above
Winnipeg (previous section) are applicable to the Red River reach below
Winnipeg. In addition, are water quality concerns that result from the
waste water and drainage from the City of Winnipeg. In addition, the
Assiniboine River joins the Red River at Winnipeg. The Assiniboine River
is higher in major ions (i.e. calcium, magnesium and sodium salts of
sulphate and bicarbonate). As a result, the Red River is higher in
dissolved solids below Winnipeg as compared to the reach above Winnipeg.
Municipal and industrial users must take more stremuous and costly
measures to produce a similar quality of water in terms of the salts
associated with dissolved solids.

Principal water quality concerns below Winnipeg are related to
microbiology and trace organic constituents. The section of river from
the South End Water Pollution Control Centre to the lake does not meet
the water quality objective for fecal and total coliforms. Although a
limited range of organic constituents are measured, it is known that
even fully treated waste water contain organics that may be prejudicial
to downstream water users, e.g. tri~halomethane formation resultant from
the reaction of organic halides with chlorine at a water treatment

operation. A survey by Environment Canada, a number of Years ago, revealed

the presence of the herbicide 2,4-D below Winnipeg. (28) The herbicide
was traced to the City of Winnipeg waste water collection system.

Although the water quality objectives do not specify nitrogen
and phosphorus levels that address the trophic status of water bodies,
it is kmown that nitrogen and phosphorus are needed for algae growth and
are also a major component of urban wastes. The significance of the
nitrogen and phosphorus levels have not been evaluated in this report.
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3)

L)

5)

6)

7

8)
9)

10)
11)

12)
13)
14)
15)

16)
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SAMPLES
LOwW
HIGH

AVERAGE

STD.DEV

PERCNT:10TH
25TH
MEDIAN 50TH
75TH
90TH

BACKUP CODES

SAMPLES
Low
HIGH

AVERAGE

STD.DEV

PERCNT:10TH
25TH
MEDIAN S0TH
75TH
80TH

BACKJP CODES

SAMPLES
LOW
HIGH
AVERAGE
STD.OEV

PERCNT:10TH
25TH
MEDIAN 50TH
75TH
90TH

BACKLUP CODES

49 °

020118
SPECIFIC
CONDUCT.

USIE/CM

47
180
1640
630
298

420
500
540
675
950

12310
SODIUM
ABSORFTION
RATIO

ACL UNITS

418
0.
6.39
0.98
0.68

0.50
0.61
0.79
1.09
1.66

onzoil
TOTAL

DASSOLVED  DISSOLVED

SOUDS
{CALED }
MGiL

412

174
1574
392
141

274
313
370
423
517

020411,
SPECIFIC
COMDUCT.

USIE/CM

438
278
2253
662
209

480
539
626
720
887

10503L
HARDNESS
TOTAL

CACO2
MG L

175
132.
364.
256.

42.

205.
228.
255,
285.
311,

11
SODIUM

NA
ML

427

425
64.8

oL v2L

STATION OOMAOQSOC0001
I) ' :3‘) "
RED RIVER AT EMCRSON, MANITOBA

02011L
coLoun
APPARENT

REL. UMNITS

434
LS
200
27
20

10602L
HARDNESS
TOTAL
{CALCD.)
CACOd
MG L
255
83.5
482.7
277.3
60.6

212.5
243.9
272.8
™na
KYA R

1Mo
POTASSIUM

K
MGAL

427

WATCH QUALITY DATA 1961-1976 (SUMMARY)

97" 12’ 30"

FOR PCRID  04/01/61 TO 21/12/76
LONG

DACTIL 101014 101410 102018
TURBIDITY ALKALINITY  ALKALINITY PH
TOTAL PHENOL
PHTHALEIN
[of Telak] CACOT
JTU MGL MG/L PH UNITS
308 440 432 a8
L1 88 0.0 7.2
900. a79 17.5 8.6
95. 207 0.5
155. 50 1.9
2.5 149 0. 7.5
6.3 183 0. 7.7
31.5 205 0.0 8.0
101. 226 o. 8.2
260. 250 0.0 8.4
TiL
1040114 10501L 104510 16551
RESIDUE RESIDUE RESIDUE RESIDUZ
NONFILTR. FIXED FILTERABLE FIXED
NONFILTR P TERABLE
MGiL NGL G L HGL
100 148 114 113
3 0 116 66
624 724 961 850
141 120 437 256
158 145 123 118
9 2 309 o8
19 15 aga 175
85 66 425 265
182 162 482 322
424 362 585 396
ozl
201011 12102t DRIOIL no-o'L
CALCIUM MAGNFSIUM CARBONATE BICARBONT.
DISSOLVED DISSOLVED DISSOLVED {CALCD.) {GALCD)
CA MG €03 Qipley)
MGL MGL MG L MG/L
440 347 432 432
4.6 n.2 0 107
107. 5€. 21 462
£3. 28, 1 251
13. 9, 2 61
48, 18.2 0 184
54.9 23.2 0 222
61.5 28.0 0 249
69.8 3.9 0 273
79.1 A8 0 306
UL 02L oL

oL 0PL

15F

10301L
P

PH UNITS

440
6.7
8.7

QH0bL
FLUQRIDE
DISSOLVLG

F
MGl

345
L.05
0.54
0.24
0.10
0.12
0.18
0.23
0.31
0.37

n4L o Ol

00210L
SATURATTION
INDEX
{CALCD.)

PH UNITS

az2
-0.9
1.5

ARNNIF
COLIFORMS
TOTAL

wF
NO 10
4

4

240

84

109

10
45
158

T
CHLORIDE
DISSCLYLD

ct
Ml
440
0.1
473.
43.
50.

125
16.0
2.5
473
843

2L 0L DeL

oo211L

STABILITY
INDEX

(CALCOD}

PI4 UNITS
372
[

36CI12F

COLIFORMS

FECAL

MF
NAIAML
4
L2
43
18
19

L2
9
29

1617
SULPHATE
D:550LYED

rd
MG L

422
23.2
1050.
a7.
65.

44,

61.0

a2.5
104,
122.

ol PAL




WATLH QUALITY DATA 19611976 (SUMMARY)

STATION OOMAOS0OC0001 rorn priiod  04/01/61 10 21/12/76
LAl 49" 0°' 30" (onG 97° 12' 30"
RLD RIVER AT EMI HSON, MANITORA

oLonty Onisty, oL 1y WiDap uLsaoe 067111, VB101} 08201F ol L I
CARNON CanBoN CARGON CYANIDE PHINOLIC  CHLONOD- OXYGEM OXYGEN orvgeN SILICA
TOTAL TOTAL DISLOIVED  DISSOLVED  MATERIAL PHYLL A DISSOLVED  GIOCHEM.  CONSUMED  REACTIVE
OAGANIC  INGHGANIC  OAGANIC Do DEMAND-D0OD
€ c c CN 02 o2 o2 SI02
ML MGl MGL MG MGL MG L, ML Miist M, oL MU
SAMPLES 72 Fa| 1 8 14 28 39 17 425
LOwW 7.0 16. 111 L.005 L.001 L.0g1 23 L.5 1.3
HIGH 30.0 74. 11.1 0.068 0.032 0.028 16.9 15.6 64,0
AVERAGE 16.2 40, 0.020 0.008 0.011 10.1 7.7 13.2
STD.DEV 4.9 it, 0.021 0.009 0.009 33 2.3 54
PERCNT:10TH 10 28 L.002 0.004 51 50 7.5
25TH 12 3:.0 0.008 L.002 L.oos 8.2 61 10,0
MEDIAN SOTH 15. 41,0 0.014 0.005 0.006 10.0 7.7 13.0
751TH 19.0 47.0 0.022 0.007 0.019 11.9 8.2 15.4
90TH 23.0 49,0 0.022 0.026 15.1 10.6 19.0
BACKUP CHDLS we e 015 oiL
L ]
BT 071061 07:06# 07t 154131 151031 150071 152580 153630
MITRAOGEN  NITRCGEN  NITRGGEN  NNDROGEN PHOSPHOMNUS PHOSPHORUS FHOSPHORUS PHOSPHORUS PHOSPIIORUS
TOTAL DISSOLVFD TOTAL DISSOLVED TOTAL TOTAL TOTAL DISSOLVED  DISSOLVED
KJELDAKL  NOJ & HOZ AMMONA  AMMONIA DISSOLVED ORTHO PO4  ORTHO POS  INDKO. PO
H N N N [ P [ p P
MG L MG MG/ M3 MGsL ML MG L MG L MG
SAMPLES 39 230 162 132 1 59 96
LOW L1 L.001 L.1 L.005 0.013 L.c03 0.004
HIGH 2.0 10.8 5.0 1.20 0.013 0.685 0.743
AVERAGE 1.1 0.6 0.2 0.19 0.106 0.168
STD.DEV 0.4 0.5 0.5 0.18 0.109 0.149
PERCNT:10TH o8 0.11 L1 0.085 0.025 0.050
25TH 09 0.226 L.3 0088 0.045 0.075
MEDIAN 50TH 1.1 0.392 L1 0.130 0.087 0.121
75TH 1.3 0.655 0.1 0.229 0.112 0.190
90TH 1.6 132 0.3 0.450 0.200 0.400
BACKUP CODF 5 05L 08L 08L 500 56l S6L GaL
03301" 051051 13101 13302P 23201P 24302P 25101L 25304F 26102 26304P
LITHIUM BORON ALUMIHUN  ALUMINUM  VANADIUM  CHROMIUM MWANGANESE MANGANESE RO IRON
EXTHBLE.  DISSOLVED DISSOLVFD  LXTRDLE EXTRBLE.  EXTRBLE  DISSOLVED  EXTADLE.  DISSOLVED  EXTRBLE
u ] AL AL v CA MN MN FE FE
MGl MG/L MGsL MG/L MGiL MG/L MG/L MG-L MG/L MG/L
SAMPLES 24 104 13 20 153 68 152 64
LOwW L.01 L.01 0.12 L.010 L.001 L.01 L.001 0.03
HIGH 0.21 0.81 2.7 0.017 0.16 14 1.10 11.3
AVERAGE 0.13 0.07 1.1 0.014 0.01 0.2 0.04 1.5
STD.DEV 0.05 0.09 0.8 0.002 C.01 0.3 0.11 1.8
‘ERCNT:10TH L.O1 Lot 0.3¢ L.010 L.010 L0t L..001 0.19
25TH 0.12 0.03 0.46 L.010 L.010 0.02 .01 0.33
1EDIAN S0TH 0.15 0.06 0.8 L.015 L.010 0.11 0.020 1.1
75TH 0.16 0.09 1.9 L.015 L.O010 0.22 L.05 1.89
90TH 0.18 0.12 2.15 L.015 L.010 0.68 0.080 3.53
JACKUP CODES o1l O4L O4P DSL  D4L DIL Q4L 4P OIL oI
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WATCR QUALITY DATA 1961-1976 (SUMMARY)

STATION OCMADSOCC001 FOR PLRICD 16/01/61 TO 21/ 12/76
LAT. 49° 0' 30" LONG. 57° 12' 30"
RED RIVEA AT EMENSON, MANITOBA

27302p 201051 2920%P 301054 30205 331naL an 38301P
COBALT COPPER COPPER ZINC ZINC ARSENIC SELENIUM  STRONTIUM
EXTRBLE  DISSOLVED EXTABLE  DISSOLVED  EXTRDLE DISSOLVED DISSOLVED  EXTRELE.
co cu cu N ZN AS ' SE s/
MG/L MG/L MG /L MG MGIL MG/L MGiL MG/L
SAMPLES 20 a6 54 a3 58 18 14 19
LOW L.001 L.001 L.001 L.001 L.001 0.0006 L.0005 0.13
HIGH 0.007 0.019 0.021 0.093 0.05 0.018 0.0015 0.50
AVERAGE 0.003 0.005 0.008 0.008 0.01 0.004 0.0006 0.22
STD.DEV 0.002 0.004 0.004 0.016 0.01 0.004 0.0003 0.09
PERCNT:10TH L.001 0.001 0.002 L.0D1 0.002 0.0011 L.0005 0.14
25TH L.002 0.003 0.004 0.001 0.007 0.0019 L.0005 0.15
MEDIAN 50TH 0.002 0.004 L.01 0.002 L.01 0.0033 L.0005 0.20
75TH 0.004 0.006 L.O1 0.009 L.01 L.005 0.0005 0.26
S0TH 0.005 0.011 0.01 0.011 0.016 0.009 0.0009 0.35
BACKUP CODES osP 014 D5t D4L DIL D4R 03L
42301P 47I0P 4B302P 5610WP BO311P 82103P 82302P 28302P
MOLYBDENUM  SILVER CADMIUM BARIUM MERCURY LEAD LEAD NICKEL
EXTRBLE EXTRBLE. EXTRBLE EXTRBLE EXTRBLE  DISSOLVED  EXTRBLE. EXTABLE.
MO AG co BA HG ) PB NI
MG/L MG/ T MG/ MG/L uG/L MG/t MG/L MGIL
SAMPLES 12 a8 20 19 21 5 al 19
LOW L.05 L.01 L.001 L.1 L.05 0.002 L.001 L.001

HIGH L.10 L.01 0.002 0.1 0.26 L.0o1 0.014 0.017
AVERAGE 0.001 0.1 0.06 .00 0.005 0.007
STD.DEV 0.000 0.0 0.05 0.00 0.003 0.004
PERCNT:10TH L.10 L.001 0.1 L.05 L.001 L.001
25TH L.10 L.01 L.001 01 L.05 L.004 L.004 0.003
MEDIAN 50TH L.10 L.01 L.DO1 0.1 L.0S L.004 L.004 0.008
75TH L.10 L.01 0.001 L.1 L.05 L.004 0.005 0.011
90TH L.10 0.002 0.1 0.05 0.007 0.011

BACKUP CODES ozL oL

— 27T




STATION 0OMAO0S0C0001 FOR PLRIOD Q7/07/72 10 04/10/76
LAT 49° 0' 30" L0NG. 97*® 12’ 30"
RED AIVCR AT EMLRSON, MANITOBA

180200 180100 18020 180300 180400 180450 18050L 18055L 1B070L
P.P-bDY P,P-DDD PP DOE PP HEPTACHLOR MEPTACHLOR ALPHA- BETA- GCAMMA-
METHOXY- EPOXIDE ENDO- ENDO- BHC
CHLOR SULFHAN SULFHAN {LINDANE)
UL uGL UG L UG‘L UG/L UG/L UGHL us/L uGsL
SAMPLES 5 5 ) 5 L 5 5 L) 13
LOW L.004 L.002 L.001 L.012 L.001 L.002 L.001 L.003 L.001
HIGH L.004 L.002 L.00? L.012 L.001 L.602 L.001 L.003 0.003
AVERAGE 0.001%
STD.DEV 0.001
PERCHT:10TH 0.001
25TH L.004 L.002 L0001 L0112 L.001 L..002 L.001 L.003 0.001
MEDIAN 50TH L.004 L.002 L.001 L.012 L.001 L.002 L.001 L.003 L.001
75TH L.004 L.002 L.GO1 L.012 L.001 L.002 L.001 L.003 0.001
90TH 0.002
BACKUP COLXES
[ ]
181300 181500 18160L 18161L 18162L 185200 10711P
ALDRIN DIELDAIN AROCLOR AROCLOR AROCLOR MCPA NTA
1254 12480 1260 NITRILOTRI
PCB'S) {PCB'S) (PCB'S) ACETIC AC.
3 HINTA
uGsL uGiL uGrt UG UG uG-L MG/L
SAMPLES 5 5 16 16 12 17 1
LOW L.001 L.002 L.004 L.02 L.055 L.C09 L.01
HIGH L.001 L.002 L.032 L.032 L.06 L.2 L.01
AVERAGE
STD.DEV
PERCNT:10TH L.03 L.02 L.06 L.2
25TH L.001 L.002 L.03 L.02 L.06 L2
MEDIAN SOTH L.001 L.002 L.03 L.02 L.06 L.2
75TH L.001 L.c02 L.03 L.024 L.06 L2
90TH L.032 L.024 L.06 L2
BACKUP CODES
185000 185100 18.50L 18555L TR18OL 18370L 18250L 183601
A-D 2457 24-08 14-DP BARBAN TAI- MALATHION DIALLATE
FLURALIN
UG UG ussL uG/L uGsL uGs/L uGL UG/L
SAMPLES 16 16 18 18
Low L.004 L.002 L.006 L.002
HIGH 0.2 0.02 L.2 0.131
AVERAGE 0.0 0.01 0.011
STD.DEV 0.1 0.01 0.030
PERCNT:10TH L.004 L.002 L.006 L.004
25TH L.004 L.002 L 009 I..004
MEDIAN 50TH 0.01 L.002 L.009 L.004
75TH 0.02 L.002 L.009 L.004
80TH 0.09 0.02 L.009 L.004

BACKRUP CODES
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18075L
ALPHA-
BNHC

uGiL

0.002
0.005
0.004
0.001

0.004
0.004
0.004

180751
ALPHA-
aHe
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WATER QUALITY DATA 19G1-1976 (SUMMARY)

STATION OOMAO050J0OC01 FOR PERIOD 27/01/61 10 07/10/76
LAT. 50° B8' 30" LONG. 96" 52' 5"
[ED RIVER AT SCLKIRK, MANITOBA

020415 020411, 02011L 02073L 10101L 10151L 103015 10301t 00210L
SPECIFIC  SPECIFIC COLOUA  TURBIDITY  ALKALINITY  ALKALINITY PH PH SATURATION
CONDUCT.  CONDUCT.  APPARENT ToTAL PHENOL INDEX
PHTHALEIN {CALCD)
CACDI CACO
USIE/CM USIESCM  REL UNITS JTy MGL MGIL PH UNITS  PH UNITS  PH UNITS
SAMPLES 14 155 149 152 149 143 13 145 126
Low 340 314 L5 0.5 93 0.0 7.6 6.9 0.5
HIGH 910 1470 200 650. 344 10. 9.3 8.6 1.4
AVERAGE 658 701 30 58. 206 0.
STD.DEV 17 176 27 106. 44 1.
PERCNT:10TH 350 472 10 2.9 141 0.0 7.7 7.4 -0.1
25TH 580 611 15 4.5 184 0.0 79 75 0.1
MEDIAN 50TH 678 701 20 12.0 208 0. 8.0 7.8 0.5
75TH 796 7™ 40 48.5 231 0.0 8.2 8.0 0.7
90TH 850 e78 55 200. 259 0. 8.7 8.3 1.0
BACKLP CODES 21L
11201L 10603L 106021 10401L 106011 104511 105511 360N7F
SODIUM  HARONESS HARDNESS  RESIDUE RESIDUE RESIDUE RESIDUE COLIFORMS
ABSDRPTION  TOTAL TOTAL NONFILTR. AXED  FILTERABLE  FIXED TOTAL
RATIO ‘2ALCD) NONFILTR FILTERABLE
CACO3 CACO3 MF
REL UNTS MG /L MCL MGL MGL MG/L MGt HOF100ML
SAMPLES 139 €8 73 24 42 37 36
LOwW 0.37 123. 1320 3 1 41 30
HIGH 4.43 359. 425.4 608 560 869 435
AVERAGE 1.08 263. 283.4 103 92 430 275
STD.DEV 0.52 49, 57.7 141 131 138 96
PERCHNT:10TH 0.49 182. 211.0 12 4 293 118
25TH 0.76 244, 248.0 18 8 n 217
MEDIAN 50TH 1.01 267. 285.8 7 25 409 201
75TH 1.34 201, 314.1 135 123 483 331
90TH 1.67 319. 348.7 290 285 597 412
BACKUP CODES ozL
00203L 1103l 19103t 20100L 12102L 06301L 06291L A3105L 17210
TOTAL SODIUM  POTASSIUM  CALCIUM  MAGNESIUM CARBONATE DICARBONT. FLUORIDE  CHLOMIDE
DISSOLVED DISSOLVED DISSOLVED OISSOLVED DISSOLVED  (CALLD) (CALCD)  DISSOLVED  LISSOLVLD
SoLDS
{CALCD } NA K CA MG €03 HZo3 F cL
MG/L MG/L MG/L MG/L MG/L MG:L MGIL MG/L MG/L
SAMPLES 134 141 144 144 103 141 141 73 144
Low 165 1.0 4.5 28.5 9.0 G 113 L.0S 7.8
HIGH 883 193. 11.2 123, 60.0 12 419 0.80 255.
AVERAGE 404 42, 6.8 64. 291 0 252 0.25 39.
STD.DEV 106 23. 1.2 14. 8.4 2 55 0.14 30.
PERCNT:10TH 268 17.4 5.4 46.7 19.0 0 172 0.1 15.0
25TH as2 27.5 59 55.2 24.2 0 224 0.16 23.0
MEDIAN 50TH 397 38.5 6.6 63.3 20.8 0 254 0.22 334
75TH 463 53.8 7.5 0.7 338 0 285 0.30 472
90TH 515 65.5 8.4 79.6 37.9 0 315 0.38 64.0
DACRUP CODLS oL o2L oL o2L DL O3L oL 021 041 0IL €1 Q1L 06L

- 139 -

00211L
STABILITY
NDEX
(CALCD)

PH UNITS

126
5.8
8.2

I6012F
COLIFORMS
FECAL

MF
MO 100ML

AU LR
SULPHAIE
DISSOLVED

504
MGiL
137
q41.0
167.
100.
26.

66.4

80.1

98.5
121,
133,

0hL N4L




VWAL WUALITT LEVA TUU - 1200 vDutsiimragy

STATION O0MAO050J0001 FOR PCAUIOD 27/01/61 TO 07/10/76
LAT 50 8' 30" LONG, 96° 52' §"
RED RIVER AT SCLKIRK, MANITOBA

oG0n1L 0B051L 06101L 04,A04P 06532P 067 11L 00101+ 08201 oBaoIL 141020
CARDOM CARBON CARBON  CYANIDE  PHENOLIC  CHLORO- OXYGEN OXYGEN OXYGCN SILICA
TOTAL ToTAL OISSOLVED DISSOLVED MATEMIAL  PHYLL A DISSOLVED  BIOCHEM. CONSUMED  REACTIVE
ONGANIC  INOHGAKIC  ORGANIC oo DEMAND-BOD
c c c cN [} o2 oz S102
MG/L MG/L MGL MG MGIL MG MGt MGt MG/L MGl
SAMPLES 49 28 9 7 1 8 9 39 141
LOW 6.0 22.0 4.0 0.005 0.001 L.001 5.8 1.6 0.1
HIGH 37.8 §9. 30.9 0.025 0.058 0.02% 12,2 17.9 29.8
AVERAGE 17.1 37. 11.8 0.014 0.013 0.007 10.0 9.2 11.4
STD.DEV 6.5 9. 8.7 0.007 0.016 0.007 20 29 4.9
PERCNT:10TH 8.0 24.0 4.0 L.002 5.8 6.1 5.8
25TH 12, 3.0 6.0 0.003 0.003 L.003 9.2 6.7 9.2
MEDIAN 50TH 17. 7. 9.0 0.013 0.007 0.005 10.8 8.7 12.0
75TH 21.0 44, 1.3 0.019 0.019 0.011 11.4 11.2 14.0
90TH 25.0 48, 30.9 0.021 12.2 12.8 16.0
DACKUP CODES 5P 31P 01§ oL
[}
orouiL 071061 O7506F DIS51L 154131 15103L ts207r 152551 153670
NITROGEN  NITROGEN  NITROGEN  NITROGEN PHOSFHORUS PHOSPHORUS PHOSPHORUS PHOSPHORUS PHOSPHOHUS
TOTAL DISSOLVED  TOTAL DISSOLVED TOTAL TOTAL TOTAL DISSOLVED  DISSOLVED
KJELDAHL NO3 & ND2  AMMONIA  AMMONIA DISSOLVED OATHO PO4 ORTHO PG4  INORG. PO4
N N N N P P P P P
MG/L MG/, MG/L MG/L Ma/L MGIL MG/L MGiL MGiL
SAMPLES 43 1) 58 54 22 39
LOwW LS L.005 0.02 0.02 0.007 0.016
HIGH 3.1 3.39 5.0 2.67 0.306 1.56
AVERAGE 1.6 0.79 04 0.29 0.121 0.24
STD.DEV 0.7 6.70 0.9 0.39 0.083 0.32
PERCNT:10TH 0.9 0.034 L1 0.065 0.056 0.063
25TH 1.1 0.320 L1 0.134 0.069 0.078
MEDIAN 50TH 1.4 0.56 0.1 0.210 0.088 0.130
75TH 1.9 1.22 0.2 0.326 0.140 0.248
90TH 2.5 1.81 0.2 0.420 0.271 0.548
BACKUP CODES o5L 08L s2L 6L 57U 6L
63301P 05105L 1Mo1L 13302P 23301P 24302 25101 25304P 261028 26304P
LITHIUM BORON  ALUMINUM  ALUMINUM  VANADIUM  CHROMIUM MANGANESE MANGANESE INON IRON
EXTRELE  DISSOLVED DISSOLVED EXTRULE.  EXTABLE  EXTRBLE  DISSOLVED EXTRBLE  OISSOLVED  EXTRSLE
u 8 AL AL v CR MN MN fE FE
MG/L MG MGIL MG/L MG/L MG/L MG MG MGL MGt
SAMPLES 19 33 10 2 12 49 24 44 22
LOowW L.o1 L.01 L.10 0.001 L.010 L.010 L.o1 L.001 0.10
HIGH 0.26 0.56 4.2 0.004 L.015 L.01 0.59 0.310 6.70
AVERAGE 0.14 0.08 0.8 0.003 0.14 0.034 1.01
STD.DEV 0.08 0.10 1.3 0.002 0.16 0.055 1.51
PERCNT:10TH L.01 L.01 L.10 L.010 L0110 L.01 L.001 0.21
25TH 0.12 0.04 0.13 L.010 L0110 0.05 0.01 027
MEDIAN 50TH 0.16 0.06 0.26 0.003 L.015 L.o10 0.10 0.01 0.45
75TH 0.19 0.10 0.50 L.015 L.010 0.15 0.04 0.80
90TH 0.22 0.15 29 L.015 L.010 0.40 0.100 233
BACKUP CODES oIt oz oaL 03L oM 1L baL o
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STATION QOMAO050J0001
LAT. 50° B' 30"
RED RIVER AT SELKIRK, MANITOBA

LONG.

WATLRH QUALITY DATA 19Gi-19/6 (SUMMARY)

FOR PLRIOD 27/02/61 10 07/10/76

27302P 291051
COBALT COFPER
EXTRBLE. DISSOLVED
co cu
MG/L MGiL
SAMPLES 14 3
LOW .00 L.001
HIGH 0.005 L.01
AVERAGE 0.002 0.00
STD.DEV 0.001 0.01
PERCNT:10TH L.001
25TH L.001
MEDIAN 50TH L.002 0.001
75TH 0.003
90TH 0.004
BACKUP CODES o6L
423018 47301P
MOLYBDENUM SILVER
EXTRDLE EXTRBLE.
MO AG
MG/ MG
SAMPLES 9 7
Low L.05 L.01
HIGH L.10 L.01
AVERAGE
STD.DEV
PERCNT:10TH L.05
25TH L.05 Lo
MEDIAM 50TH L.10 L.01
75TH L.10 L.01
90TH L.10

BACKUP CODES

96" 52°' 5"
25J05P 301051 20154P 331041 34107
COPPER 2INC ZING ARSENIC  SELENIUM
EXTRBLE  DISSOLVED EXTRBLE  DISSOLVED DISSOLVED
cu ™ 2N A5 SE
MG /L MG/L, MG L MGiL MGL
20 3 19 12 8
L.001 1..001 0.002 0.0017  L.0OOS
0.10 0.002 0.05 0.024 0.0014
0.01 0.001 0.01 0.007 0.0007
0.02 0.001 0.01 0.007 0.0003
0.002 0.003 0.0029
Q.003 0.004 0.0033 L.0005
0.005 L.c01 L.01 0.0041 0.0006
0.01 0.019 0.010 0.0008
0.03 0.027 0.016
otL 0GP oIL 04P 03t
48302P 56301P 803 11P 82103P 82302
CADMIUM BARIUM MERCURY LEAD LEAD
EXTRBLE.  EXTABLE.  EXTRDLE  DISSOLVED  EXTRBLE
co BA HG ] PB
MGiL MGsL uGHL MGL MGL
15 15 12 15
..001 L1 L.OS L.001
0.002 0.1 0.06 0.010
0.001 0.1 0.05 0.004
0.000 0.0 0.00 0.003
L.001 L1 L.05 L.om
L.001 0.1 L.05 L.o0m
L.001 L.1 L.05 L.004
0.001 L.1 L.05 0.00%
0.002 0.1 0.05 0.010

- 141 -

Jazowp
STRONTIUM
EXTRBLE.

5A
MGL

14

0.14
0.33
0.24
0.05

0.19
021
0.25
0.28
0.29

28302P
NICKEL
EXTRELE.

NI
MG/

14
L.001
0.013
0.008
0.003

0.005
0.006
0.008
0.010
0.012




SAMPLES
LOW

HIGH
AVERAGE
ETD.DEV

PERCNT:10TH
25TH
MEDIAN 507TH
75TH
90TH

BACRLUF COLLS

SAMPLES
Low

HIGH
AVERAGE
STD.DEV

PERCNT:10TH
25TH
MED!AN 50TH
75TH
80TH

BACKUP COULES

SAMPLES
Low
HIGH

AVERAGE

STD.DEV

PERCNT:10TH
25TH
MEDIAN 50TH
75TH
90TH

DACKUP CODES

50 °

180004
PP-DDT

urag

6
L..004
L.004

L 004
L.004
L.004

181301
ALDAIN

uG/L

L.o01
L.001

L.001
L.001
L.001

18500L
24-D

uGL

13
L.004
0.705
0.088
0.183

L.004
L.004

0.047
0.2

1EnioL
P.P-DDD

uGL

L.002
L.002

L.002
L.002
L.002

18150L
DIELORIN

UG

6
L.002
L.002

L.002
L.002
L.002

185100
2457

uGsL

13
L.002
L.018
0.003
0.004

L.002
L.002
L.002
L.002
0.002

s1a1100 00MADS0J0C01
8' 30"
HED RIVLIt AT SCLKIRK, MANITOBA

18020L
P.P-DDE

UGl

L.00%
L.001

L.001
L.001
L.001

18550L
24-08

uG/L

15
L.006
L.00%

L.006
L.009
L.009
L.009
L.009

WATEN QUALITY DATA 1961-1976 (GUMMARY)

96° 52' 5"

130301
p.p.

METHOXY-

CHLOR

Ut
6

L.o1
L.012

Lo12
L.012
L0112

18160L

AROCLOR

1254
{PCB'S)

uG/L

14
L.024
L.032

L.03
L.03
L.03
L.032
L.032

185551
24-DF

uGsL

15
L.002
0.093
0.016
0.0

L.004
L.004

L.004
0.091

§e0A0L

HEPTACHLOR HEPTACHLOH

uG:L

L.001
L.001

L.001
L.001
L.CO1

1B161L
AROCLOR
1248
{PCB'S}

uG/L

14
L.02
0.072
0.026
0.014

L.02
L.02
L.02
L.024
L.032
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1B04%L

EPONIDE

UG:L

6
L.002
L.002

L.co2
L..002
L.002

18162L
AROCLOR
1260
{PLCE'S)

uG/L

11
L.055
L.06

L.055
L.055
L.06
L.06
L.06

18180L
BARBAN

uGn

FORPLAIOD 05/07/72 10 07/10/76
LONG.

18060L

ALPHA-

ENDO-
SULFHAM

uG-L

6
L.001
L.001

L.001
L.001
L.001

18370L
TR
FLURALIN

uG/L

187550
DETA-
ENDO-
SULFHAN
LGIL

6
L.003
L.003

L.003
L.003
L.003

18520L
MCPA

uGiL

14
L2

18250L
MALATHION

UG/L

180701
GAMMA-
BHC
{LINDANE)

UGt

13
L.001
0.603
0.002
0.001

0.001
L.001
L.001
0.003
0.003

1071e
NTA
NITHILOTRI
ACETIC AC.
HINTA
MGIL

1BI60L
DIALLATE

UGgn

18075L
ALPHA-
BHC

UG- L

4
0.002
0.004
0.003
0.001

0.002
0.003
0.004

180751
ALPHA-
BHC

UG

0.002
0.004
0.003
0.001

0.002
0.003
0.004
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