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CHAPTER 1

RECO!MENDATIONS

It is recommended that the system of stream classifications,
contained in the proposal document attached as Appendix "D" to this report,
be adopted with the exception of those waters affected by the Churchill River
Diversion. As a result of the Churchill River Diversion, increased flow and
inundation is causing a deterioration of certain water quality components.
These water quality changes will continue throughout an equilibration period,
which may be several decades duration. Manitoba Hydro also has a number of
pianned power development sites on the Burntwood River which will result in
further inundation and flow alteration. These developments will also affect
water quality. Every practical and realistic measure to mitigate these water
quality concerns siould be undertaken by Manitoba Hydro and incorporated into
all stages of planning, construction, and postconstruction operational
procedures.
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CHAPTER 2

CONCLUSIONS

The Commission concludes,

(a)

(b)

(c)

that the water uses listed for protection in the Grass and Burntwood
River systems are appropriate to the present and anticipated future
uses of the waterways under consideration;

(i) that in those instances where ambient water quality is
inferior to the recommended water quality objectives, further
discharge of constituents that exceed the recommenged
objectives should be carefully considered;

(ii) that the retention of the objectives under such conditions is
necessary to maintain the integrity of the classification

system and araw attention to existing points of stress;

that the nondegradation classification is suitable and appropriate

for the upper Grass and Burntwood Rivers system in due consideration
of the pristine and beautiful surroundings of the headwaters of
these two rivers, the former of which is the natural base of the
Grass River Provincial Park. This classification is intended to
indicate the need in this ecologically sensitive area for a very
high degree of pollution control and will require a high stanoard of
planning and measures to control pollution on the part of any
potential developers and regulatory agencies. The Commission
believes that this agesignation is justified and necessary even
though the extra attention to pollution control that will be
required may well have some degree of impact on potential mining
developments in some locations as a result of high initial
development costs.



(d) that the stream classifications recommended for the Grass and
Burntwood Rivers Principal wWatershed Division are suitable for
adoption, apart from those waters affected by the Churchill River
Diversion where it is expected that during the equilibration period,
resulting from increased flow and inundation, the water quality may
be deteriorated for a number of decaces. Every reasonable and
practical measure should be taken in terms of the diversion and
regulation of the Burntwood River to mitigate against deteriorating
water quality conditions.

As a result of the diversion of the Churchill River, the waters of the
Rat River system, the Burntwood River below Threepoint Lake, as well as
Footprint Lake are in the process of dynamic modification that will take
many years to complete and, while insufficient data are available to
provide a definitive description of the water quality in the present
state of this drainage system, symptoms are present which are typical of
water quality alterations which accompany inundation of topsoils ano
vegetation in new reservoirs. Authoritative estimates indicate that
these ongoing impacts on water quality may persist for several decades or
more. Additional impoundments are projected for construction in the
lower Burntwood River, extending the duration of these transitional
changes for a further period from the date of construction.

The Commission is also mindful that any proposals for additional power
developments will be subject to the provincial environmental impact
assessment review. Consideration should also be given to a similar
review of any future major mining developments.



CHAPTER 3

INTRODUCTION

Background

The current program for reviewing water quality began in 1977 when
the Minister then responsible for Environmental Management requested The
Clean Environment Commission to investigate a system of stream classification
and surface water quality objectives as developed by the Environmental
Management Division. He noted at the time that these objectives "would to
the best practicable degree, reflect a commitment to and point the way
towards restoration, maintemance and enhancement of the chemical, physical
and biological quality of the Province's waters"l. After receiving this
letter and circulating a surface water quality proposal prepared by the
Division, the Commission held a hearing in June 1977 and continued to receive
additional contributions of information throughout that year. 1In May of
1978, the Commission's "Report on a Proposal Concerning Surface Water
Quality Objectives and Stream Classification for the Province of Manitoba"
was issued. In the report, the Commission recommended that a program be
undertaken aimed at classifying all streams in Manitoba in accordance with
the schedule of water uses as provided for in the report. The Commission
also recommended that the stream stancards be used as targets to be aimed for
by all government agencies involved in water quality and use and, in
particular, by the Commission in setting appropriate effluent limits. In a
letter to the Chairman December 19, 1978, the Environment Minister approved
the report and requested the Commission to proceed to conduct public hearings
to apply the stream classifications and water quality objectives to all of
the nineteen major watershed divisions in Manitoba.

In November 1979, the Commission held hearings in the Souris River
Dasin and issued its Souris River Report February 28, 1980. The next
watershed dealt with by the Commission was the Red River system where
hearings were held from December 1980 to February 1981 with the Commission's



"Report on a Proposal for the Classification of Manitoba's Surface Water
Red River Principal watershed Division" being released in November of 1981.

After consulting with the Environmental Management Division and
communicating with the Minister, the Commission commenced its investigation
of the development of stream classifications and water quality objectives for
the Grass-Burntwood Rivers Principal watershed Division in July 1981.

Preparatory Phase

Based on its previous experience, the Commission considered it
essential, before launching into a series of public hearings, to provide
sufficient background information at both the expert and nonexpert level to
enable the public as well as interested govermment department, companies and
organizations to make a meaningful contribution to the hearings. With this
in mind, the proposal document "Proposed Classification of Manitoba's
Surface Water Grass-Burntwood Rivers Principal Watershed Division®, June
1981, as prepared by the Environmental Management Division in collaboration
with the Water Resources, Parks, Fisheries, and Wildlife Branches of the
Department of Natural Resources as well as the Departments of Agriculture,
Health, ano Municipal Affairs, was given the widest practicable oistribution
commencing August 11, 1981, Copies of this proposal were sent to all
interested departments of the Federal and Provincial Governments as well as
to municipal, community, and Indian bana councils, companies, organizations
and associations within the Grass-Burntwood Rivers basins as well as those
with provincial or national scope. In addition, the Commission prepared a
simplified version of the proposal document "Proposed Grass-Burntwood Rivers
Classification of Water Quality" intended for use by laymen unacquainted
with the technical details of the surface water classification procedure.
Copies of this booklet were forwarded in sufficient quantities for
distribution by municipal, Indian band and community council offices
throughout the Grass-Burntwood Rivers watershed division., The proposal
document was accompanied by an introductory letter from the Commission
Chairman explaining the purpose of the investigation. The Chairman's letter
is attached as Appendix A to this report. The proposal document is attached
as Appendix D to this report.



In addition to circulation of the proposal document and the
explanatory pamphlet, the Commission published advertisements in the
newspapers circulating within the subject watershed division. An offer was
forwarded to councils and organizations on behalf of qepartmental officers
who had offered to attend council and organization meetings to explain the
classification procedures. Information was provided to the print ang
electronic media serving the north country and a number of items were
broadcast explaining the Commission's purpose in carrying out the
investigation. To announce the hearings in communities not served by a local
newspaper, the Commission forwarded a supply of notices for posting on
bulletin boards and at gathering places such as schools, stores, and
community offices. A copy of the newspaper advertisement published by the
Commission in connection with these hearings is attached as Appendix B.






CHAPTER 4

CONDUCT OF HEARINGS

The first of the public hearings was held October 26, 1981, in the
Legion Hall at Snow Lake, the centre of mining activity in the Grass River
drainage basin. The second hearing, on October 28, 1981, was held in the
United Church Hall at Nelson House at the Indian Reserve at Footprint Lake in
the Burntwood River drainage basin. The third hearing was held in the
Provincial Building at Thompson on October 29, 1981.

The Commission was somewhat disappointed at the low attendance, by
the general public, experienced at these hearings. Although a considerable
number of expert witnesses representing industry ano the provincial and
federal governments attended the hearings, the number of individual citizens
who wished to make representations was not large. Because of the specializeg
nature of stream classifications and water quality objectives, the Commission
has noted, at its previous hearings, that members of the public are unlikely
to attend unless they have a direct interest or specialized knowleoge of the
bodies of water under examination.

w10



Pisew Falls on the Grass River at Pisew Falls Provincial Heritage Park,
74 km South of Thompson on provincial road 391.
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CHAPTER 5

THE PROPOSAL

General

The water use classifications being reviewed by the Commission in
the present series of hearings are contained in a report "Proposed
Classification of Manitoba's Surface Water Grass-Burntwood Rivers Principal
Watershed Division", June 1981. This proposal was prepared after a review
of existing and anticipated water uses in the drainages of these two rivers
and following study of the scientific literature to develop appropriate
objectives for the many individual components of water quality. Development
of the proposal was carried out by the Environmental Management Oivision in
collaboration with the Water Resources, Parks, Fisheries, ana Wilaolife
Branches of the Oepartment of Natural Resources and the Departments of
Agriculture, Health, and Municipal Affairs.

Following completion of the hearings, the proposal was reviewed by
its authors and minor details were revised in light of the evidence received.
This revised version is attached as Appendix O and serves as the basis for
the comments, conclusions and recommendations contained in this report.

The proposal contains descriptions of the topography, people,
hydrology, climate, and resources of the Grass and Burntwood Rivers basins,
The economic conditions are described indicating the population of 26,000 is
mainly supported by resource-based industries. The major population centre
at Thompson and the Town of Snow Lake being largely supported by major
mineral developments in those areas. Other industries include the
extraction of some 252,000 cubic metres of timber annually, a trapping
industry grossing in excess of $400,000.00 per year, and an extensive
commercial fishery valued at $200,000.00 per year based on quotas totalling
some 180 tonnes from a variety of lakes in both drainages. In addition,
there is an extensive tourism and recreation industry including an unexcelled

o



sports fishery indicated by the 25 tonnes taken from Reed Lake in one year
alone tonether with canoceing, camping, hunting, and cottaging opportunities
including 320 cottages and the operation of commercial loages, mainly in the
Grass River drainage.

Water Quality Classifications

The water quality classifications contained in the proposal are
based on the system of surface water quality objectives established for
Manitoba in the Commission's 1977 "Report on a Proposal Concerning Surface
Water Quality Objectives for the Province of Manitoba". This system sets up
water classifications on the basis of six water use categories; domestic
consumption, fisheries and recreation, industrial consumption, wildlife and
agriculture, navigation and waste disposal, and "other uses". Each of the
main categories has quality categories ranging from "A" to "D" depending on
the suitability of the water for the intended use. In addition, the
"nondegradation™ classification is used in appropriate circumstances.

In the proposal, the "nondegradation” classification is recommended
for the unspoiled wilderness and semi-wilderness areas of the upper portions
of both river systems, above Wekusko Lake in the Grass River system and
upstream of Threepoint Lake in the Burntwood drainage.

Moving further downstream in the Grass River basin, grade "B" 1is
recommended for domestic consumption {indicating disinfection required);
category "A" for fisheries and recreation; "A" for industrial consumption;
nc"  for wildlife and agriculture ("A" and "B" apply to agricultural
irrigation qualities not required in the Grass and Burntwood where virtually
no farming takes place): also the lower Grass River is recommended as
suitable for the nonconsumptive uses of navigation and waste disposal.

The classifications proposed for the Burntwood drainage, including
that portion where the Churchill River QOiversion Project has increased water
levels and flow rates, include category "C" for domestic consumption
(disinfection, coagulation, clarification and filtration required prior to
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use); "B" for fisheries and recreation (suitable for cool or warm water sport
and commercial fisheries and for all aquatic recreation); "B" for industrial
consumption (suitable with moderate treatment); "C" as suitable for wildlife
and agriculture and alsc graded as suitable for navigation ano waste
disposal.

Public Discussion

The proposal document, Appendix 0, was prepared as a necessary
preliminary step to compile meaningful authoritative surface water quality
objectives for consideration by the Commission. A further and perhaps more
important reason for the preparation of the proposal was to provide a
starting point for the preparation of discussion documents and public input
to assist the Commission in its deliberations concerning the selection of
water quality objectives and stream classification in these two important
river basins.

g T,




Wekusko Falls on the Grass River,
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CHAPTER 6

REVIEW OF EVIDENCE RECEIVED

Snow Lake Hearing

The Chairman, Mr. Stan Eagleton, introduced the matters to be
considered at the hearing and he outlined briefly the background of the
surface water quality program being carried out by the Commission throughout
the Province. He indicated the Grass-Burntwood Rivers Principal Watershed
Division was the third to be dealt with in a program which is intended to
cover all nineteen watershed divisions in Manitoba.

Mr. Dwight williamson of Environmental Management Services of the
Environmental Management Oivision introduced the proposal "Proposed
Classification of Manitoba's Surface Waters Grass-Burntwood Rivers Principal
Watershed Division" which is attached as Appendix O to this report. He
emphasized that this was a proposal to be used only as a basis for discussion
at the public hearings. Based upon this proposal and evidence received at
the hearing, the Commission will then be in a position to recommena suitable
classifications for the Grass-Burntwood Rivers. He further pointed out the
present program is in some sense similar to the zoning of land for various
types of use.

A Manitoba Government interdepartmental committee was involved in
the preparation of the report which includes a review of the present and
future wuses of the water. The classification system permits the
estapblishment of water quality objectives based upon the uses designated.
The water quality objectives would be used as a planning tool and a guide to
assist in establishing appropriate effluent limits. It is not intended to
curb industrial, municipal or private development, but to ensure resultant
discharges are compatible with other uses being made of these waters. The
public hearings allow a critical evaluation of this process.

The stream classification system is based on six use categories;
domestic consumption, fisheries and recreation, industrial consumption,
agriculture and wildlife, navigation and waste disposal, and other uses.

- 16 -



Under each use category, the relative quality is identified by letters A, B,
C, or DO. Category A refers to the highest quality with C or O identifying
lower levels.

Mr. Williamson identified three areas within the Grass-Burntwood
River basins for which three separate levels of water quality objectives
were recommended in the proposal. The first area consisted of Wekusko Lake,
Setting Lake, and the lower Grass River. Category B is recommended for
domestic use with disinfection only; for fisheries and recreation, category A
is recommended for both cool and cold water fish; industrial consumption is
also category A, which reguires only limited treatment; for wildlife,
categofy C indicates the waters are suitable for this use.

The second area covered by the recommenoations comprises the Nelson
House region and the Burntwood River below Notigi Lake. In this area,
category C is recommended for domestic consumption which requires
coagulation, sedimentation, filtration and storage in addition to
disinfection to make the water suitable for this wuse; category B for
fisheries and recreation, indicating suitability for cool or warm water sport
or commercial fish; category B for industrial consumption requiring a
moderate degree of treatment; and category C for the wildlife classification.

The third area identified in the report is the upper Grass River
above Wekusko Lake and the upper Burntwood River upstream of Threepoint Lake
where a nondegradation classification is recommended.  Mr. Williamson
explained that this recommendation does not require that the area be managed
as a wilderness or ecological reserve, but because the potential for
recreational use, sport and commercial fisheries is great, and because of the
sensitive nature of this largely wilderness headwaters area, stricter
environmental controls are being proposed to maintain the present water
quality without future degradation. He indicated this should not discourage
industry, but should ensure that the best practical or best available
technology is used to treat any effluents that may be discharged within the
area. He testified this might require higher development costs on the part
of those seeking to open new mines in the area. While there is likely to be
development within the area, stricter environmental controls would be
appropriate.

Under questioning, Mr. williamson and Mr. Doug Peterson, a
representative of Environmental Control Services, stated that it is a normal
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requirement of their department that raw water be disinfected before use for
human consumption. It was indicated that the use of the lower Burntwooq
River for navigational purposes may, to some extent, be limited by floating
and submerged deadfall resulting from diversion of Churchill River waters to
this portion of the Burntwood system. Mr. Williamson allowed that the
present classification system may not be tooc well suited to accommodate the
transitory nature of changes now taking place in this portion of the drainage
system. Mining activities in the upper Grass River system appear to comply
with the nondegradation classification being proposed.

Oetailed questioning of Mr. Peterson and Mr. Williamson included
a number of questions concerning Anderson Lake and the discharges via
Anderson Creek to Wekusko Lake. As this matter arose a number of times
during the hearing, some preliminary explanation may be justified. Dn
May 18, 1978, the Honourable Len Marchand, Minister of State (Environment) on
behalf of the Minister of Fisheries and the Environment for Canada, issued an
order designating Anderson Lake as a tailings impoundment area pursuant to
the Fisheries Act and the Metal Mining Liquid Effluent Regulations. This
designation followed application by Hudson Bay Mining and Smelting Co.,
Limited to discharge tailings and liquid effluent from its Stall Lake ore
concentrator and from mines in the Snow Lake area into Anderson Lake where
the tailings are stored, with discharge of effluent via Anderson Creek Into
Anderson Bay of Wekusko Lake. The quality of the effluent is required to
meet limits, terms and conditions as prescribed in the Canada Metal Mining
Liquid Effluent Regulations and in Drder No. 766 issued by the Manitoba Clean
Environment Commission ODecember 29, 1977. The level of Anderson Lake is
maintained by a control structure installed by Hudson Bay Mining and Smelting
Co., Limited and liquid effluent is released by means of a valve-controlled
discharge pipe or, alternatively, during high water, through an overflow
sluice which forms part of the control structure.

Continuing to answer questions from Commission  members,
Mr. williamson and his supervisor from the Manitoba environment department,
Mr. Dennis Brown, reiterated that the nondegradation classification, which
was introduced to the water quality classification system on recommendation
of The Clean Environment Commission, as recommended by the department for the
upper Grass and Burntwood Rivers, was intended to require mining operations
to have somewhat more stringent environmental
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controls over their effluent than in other areas. It was indicated that the
mixing zone would not be entirely eliminated under these considerations.
Mr. Williamson indicated that the normal mixing zone has been defined as
constituting 25 percent of the width of a flowing stream or a 300 foot (S0
metre) radius area in a lake.

In answer to a question concerning increased flow and inungation
caused by diversion of Churchill River waters through the Burntwood River,
Mr. Williamson confirmed this causes additional erosion but noted the
difficulty in accurately predicting degradation that is going to occur.

Mr. Russell Bartlett, of Wekusko Lake Fisherman's Association,
noted there are some 29 cabins and other residences in Anderson Bay and Berry
Bay of Wekusko Lake. He enquired whether this water is safe to use for
domestic consumption.

Mr. Peterson indicated that monitoring in 1981 for a limited
number of parameters showed that the water met the criteria specified in the
recommended water quality objectives; however, he stated it is the position
of his department that, for public health reasons, all raw water should be
disinfected before being used for human consumption.

Mr. Bartlett indicated that people have been living on the bay for
35 or 40 years. He took exception to the decision to discharge effluent from
Anderson Lake into Anderson Bay. He could not see why residents should be
expected to alter their way of living because the mining company wants to
pollute the bay.

Mr. Peterson reiterated that, provided the water of the bay meets
the criteria recommended to the Commission, the water will be suitable for
domestic consumption provided it is disinfected.

Orawing attention to the extensive commercial fishery in Wekusko
Lake and the high quality of the fish being taken, Mr. Bartlett requested
to know whether there is any possibility the discharge of effluent to the
lake will cause any downgrading of the quality of these fish.
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Mr. Peterson confirmed that, on the basis of the very limited
amount of data, the effluent being discharged via Anderson Creek meets the
limits prescribed in The Clean Environment Commission order. Noting that the
weather had prevented attendance of fisheries experts, departmental officials
present were unable to provide authoritative comments on any possible impact
on fish quality except to note that the objectives recommended for Wekusko
Lake provide for the propagation and maintenance of warm ana cool water sport
and commercial fish.

Mr. Joe Bauhs, a Vice-President of the Manitoba Wildlife
Federation, made a representation on behalf of the 357 members of the Snow
Lake Game and Fish Association. He stated there is a need for more industry
in the north and to improve the industry that is there at the present. He
drew attention to an incident in the spring of 1981 when effluent was
discharged from Anderson Lake which stank terribly. He recocunted that
Mr. Bartlett caught some 8 or 10 mullets and put them into an enclosure in
Anderson Creek downstream of the effluent discharge. Within two hours, all
of the fish were dead. He noted the department had explained the odours and
toxicity to the fish by saying the water was anaercbic (that is to say,
there was not enough oxygen present to sustain life or reduce the odour
problem); however, he noted the effluent discharge was bubbling out of the
release valve and that this bubbling should have provided enough oxygen
content to have kept the fish alive for more than two hours. He noted that
the Hudson Bay Mining and Smelting Company has a large number of activities
in the area including the Spruce Point Mine on Grass Lake in the Grass Lake
Provincial Park and the Chisel and Ghost Lake Mines near Snow Lake. He
worked for the company for many years and expressed the opinion that things
were going to be neglected unless the people keep up their pressure on the
mining industry and the government. He asserted, as a resident of Snow Lake,
that there is a tremendous amount of chemicals going from the mill into
Anderson Lake. He requested that it be explained to him what was eventually
going to happen with the buildup of tailings lying on the bottom of Ancerson
Lake.

Mr. Peterson replied that, provided the pH of Anderson Lake
remains alkaline, the impurities in the bottom of Anderson Lake will remain
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there; however, if the water should become particularly acidic, some of these
impurities could come into solution and be discharged with the effluent. He
noted that there was no compliance problem with the condition of the water or
the impurities contained in the effluent from Anderson Lake, as monitored by
the department. He also noted that in a shallow lake, when water is drained
off from under the ice, there may be a lack of oxygen or an anaerobic
condition particularly if there is natural organic detritus in the bed of the
lake. After discussion, Mr. Peterson indicated that a discharge had taken
place from Anderson Lake on May 26, 1981, without prior notice having been
filed with the department by the Hudson Bay Mining and Smelting Co., Limited.
He gave it as his understanding that, rather than having been discharged in
the normal mannmer, a sudden rise in the level of Anderson Lake had caused
overflowing in the overflow sluiceway provided for this purpose. He told the
Commission that effluent samples had been collected by the department in May
and September of 1981 and that, as previously mentioned, the results of these
analyses indicated the effluent was in compliance with the limits prescribed
in the Commission order. As this was the first year of operation of the
Andersosn Lake control structure, both the company and the department had
been surprised by the sudden rise of water that took place in May. He noted
further experience would be required to become familiar with the behaviour of
the water levels and for the adoption of an appropriate regime for effluent
discharge management. Modification of the control structure might have to be
considered after further experience.

Mr. Wayne Fraser of Hudson Bay Mining and Smelting Co., Limited
explained that Mr. Hank Bloy of the Mining Association of Manitoba Inc. was
unable to appear at the hearing as his plane was prevented from landing at
Flin Flon by adverse weather conditions. In the absence of Mr. Bloy,
Mr. Fraser read a brief on behalf of the association.

The brief stated that exploitation of Precambrian ore deposits has
been responsible for the development of existing population centres and
transportation infrastructure throughout the north of Manitoba. Without
mining, it is doubtful whether other developments such as fishing, wilalife,
and forestry could have been developed to the present extent. Wwhile present
day technology permits mineral exploitation without impacts as severe as
those experienced in the past, the Iimpact of these developments cannot be
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totally eliminated. Waste must be removed, wastewater must be disposed of,
transportation facilities must be put in place, equipment will generate
noise, and all this activity cannot be carried out without impinging on the
natural environment. Meanwhile, the precambrian shield has a vast potential
for additional development as more ore bodies are discovered. It would be
unfortunate for both the people and the companies in the north if large
tracts of this shield were removed from exploration and extraction
activities.

Important mineral potential exists in the Flin Flon and Snow Lake
areas, designated in the proposal for nondegradation classifications. Mines
within the Grass River area were operated in an earlier period. A new base
metal mine is currently being developed on the south shore of Reed Lake.
Other known mineral deposits on Reed Lake look promising for the future. The
rigid application of the nondegradation classification may well restrict or
prevent any human activity including camping, lodge operation, as well as
resource extraction, within those portions of the drainage basins.
Construction of access roads and continuation of forestry and mining could be
prevented if the nondegradation classification is strictly applied. It is
not reasonable to transport all wastes, garbage, and sewage to dump sites
outside designated areas. Strict observance of nondegradation would stop all
land clearing, road building, camp sites, cottage developments, and mining
within the area, The brief asked the guestion whether the best interest of
all citizens, both private and corporate, would be served by reserving large
areas as untouched and untouchable.

The standards proposed for areas in the Grass and Burntwood Rivers
establish objective numbers, in a number of cases, where the naturally
occurring concentrations exceed the proposed objectives. In the lower
division of the Burntwood River, for example, the proposed quality criteria
is exceeded part of the time for copper, faecal coliform, manganese, nickel,
and turbidity, while iron exceeded the limit 40 percent of the time and
colour over 90 percent of the time. Also, the association would question the
proposed value given for arsenic in Table 10 of the proposal document as
being similarly inconsistent. There was a feeling that to implement
standards which cannot be met due to natural events is impractical. Under
such circumstances, the association suggested that any water user, whether
industrial, domestic, or recreational, would often be in violation by
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discharging water which has simply passed through a property without having
its natural quality altered in any way. Similarly, enforcement of such
standards would be entirely impractical as no corrective action could be
taken to restore it to a quality envisaged by the objectives without treating
the entire river flow. The association feels that any regulation should
reflect a practical and attainable level.

The brief recommended that special provision be made for startup
situations where it may not be entirely possible to control effluents to the
degree achievable in established operating facilities. For example, during
construction, excavation of earth and rock increases the suspended solids in
surface water. Similarly, the lack of historical operating data for a new
facility precludes definitive design of pollution control devices and
exceptions should be made for these startup situations, as they exist for
only a limited period of time and are not expected to have a significant
impact upon the total water system. As no corrective action is practical,
enforcement at this stage of an operation is considered inappropriate.

with regard to monitoring and control, the association noted that
the monitoring locations and methods have not been mace clear. Neither has
it been made clear whether limits will apply to the control of individual
effluents or to the rivers in general. They proposed that this latter
application be adopted as the purpose of the objectives is to control whole
divisions and monitoring should be on a broad scale. Effluent should be
monitored as at present; however, the dilution effects should be recognized
in this connection.

Mr. Fraser tabled, as part of his brief, a map of mineral showings
and developments within the Grass River Provincial Park and vicinity. This
map, which is attached as Figure 1 to this report shows a large number of
developing and potentially exploitable mineral locations in and near the
provincial park.

After completing the representation on behalf of the Mining
Association, Mr. Fraser indicated he wished to make a few comments
concerning the proposal document (Appendix 0). He considered the remarks on
Page 8 of the proposal concerning the high cost of living in the north and
the vulnerability of employees in an single industry economy to be overstated
He felt that wage levels are commensurate with the cost of living and noted
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that the Hudson Bay Mining and Smelting work force has not fluctuated in
response to the current price or demand for minerals in the marketplace. He
emphasized the remarks in the Mining Association brief concerning instances
in the proposal where specific water quality objectives are more restrictive
than natural constituents of the ambient waters being considered.

Mr. Fraser continued by comparing the water quality objectives
with the effluent limits contained in the Federal Mining Liquid Effluent
Regulations and Guidelines, April 1977. He noted these limits were
developed on the basis of consensus between government and industry as to
the best available technology and the levels which could consistently be
achieved during the operation of mining developments. He quoted as an
example the limit for zinc under the federal regulation as 0.5 milligrams per
litre whereas the objective in the proposal document is 0.05 milligrams per
litre or one-tenth of the federal standard. He indicated that a mixing zone
would be clearly and fundamentally required if the indicated water quality
cbjectives are to be used. However, he noted the mixing zone concept is not
recognized in the federal Fisheries Act under which the metal mining
regulations were issued. The standards and regulations apply to the end of
the pipe and not to the content of a mixing zone. Also, clearly a mixing
zone in a lake is different from that in a flowing stream. He envisaged a
possible mining operation under development on an island in Reed Lake where
it would not be practical to run a causeway to shore or to divert the
effluent over the great distances required to ensure it did not enter the
Grass River drainage. Winter cold conditions in the north would not permit
the use of a 10 or 15 mile pipeline for this purpose; therefore, the mine
might not be practical if this requirement were enforced. A nondegradation
category would leave a great deal of discretion in interpretation, while
providing no detailed guidance as to effluent standards to developers or
prospective operators on waterways proposed for the nondegradation
classification. Mr. Fraser stated he could supply a considerable body of
data which shows that many lakes in the north have natural levels of various
constituents which are greater than the amounts of identified for various
activities in the water quality objectives. Therefore, if the guideline
levels are rigidly applied, it could mean that unnecessarily restrictive
limits would be applied to an operator.
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Mr. Whidden, a Commission member, noted the objective of the
report was to identify the important uses of a body of water and then to
specify, on the basis of the most up-to-cate available scientific opinion,
the most sensitive consistent objectives needed to support these uses. He
quoted, for example, the fishery where various species may be stressed by a
number of constituents normally contained from time to time in the ambient
waters or where bathing, as another example, might not be advisable perhaps
because of transient higher levels in bacterial contamination. He noted it
is important that these essential activities be protected and it is
worthwhile identifying those areas in which current uses may already be in
danger or stress by the presence of higher concentrations of contaminants
than are considered desirable by the best scientific opinion available. The
system thus identifies water quality objectives with desired use patterns to
provide guidance for those concerned with setting limits on point sources of
contamination in the future. Mr. Whidden noted that there was a proposed
mine development on an island in Reed Lake and wondered if there would be a
conflict with mining in a provincial park.

Mr. Fraser stated the Mining Association feels that all these
activities can go on concurrently within the park and questioned whether a
rigid application of the nondegradation concept would allow this kind of
development to go forward.

The Chairman noted further that the Environmental Management
Division had stated that the proposed nondegradation classification did not
rule out any possible mining development that might be proposed in the area,
but that special technical measures might have to be taken to ensure that the
effluent did not degrade the body of water on which the mining development
was located.

Mr. Fraser stated that, contrary to the belief that mining
companies only react when there is public pressure, his company has spent
millions of dollars in research and in improvements, for example, to the
tailings area at Flin Flon in spite of the fact that this was not required
by an order or regulation. Concerning the control structure at Ancerson
Lake, he stated the reason for locating the discharge pipe low on the cam
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was to permit controlled discharge at any time of the year, even under winter
ice corditions. The ogam spillway had been installed as a fail-safe measure
to protect the earthen structure from overflowing. The discharge pipe also
provides a monitoring point for measuring constituents in the effluent from
the operation and, on abandonment, provides for sealing off without further
modification of the dam structure. As to the discharge in the spring of
1981, Mr. Fraser explained that, after some three years of operation of the
control structure with no previous requirement to discharge, a sudden snow
melt brought the water level to a point where there was only three inches of
freeboard on the dam on a friday afterncon. At that point, some discharge
was essential because of the snow melt and rain which occurred the same
weekend. The emergency spillway came into operation automatically and, at
that time, the valve was opened to draw off discharge from the bottom of the
lake. The water in Anderson Lake, at the point of withdrawal was low in
dissolved oxygen, perhaps as a result of limited snow cover on the ice
surface and resulting higher biological activity. The result was a buildup
of odorous gases of decomposition. In the circumstances, it was not possible
to provide advance notice of the effluent discharge to responsible government
pfficials. When the odour became apparent, the valve was closed; however,
the overflow continued over the spillway. The discharge structure is several
miles away from the point where tailings enter the lake. The company
continuously monitors the movement of the solids and is committed under an
agreement with the federal government that, if the tailings migrate halfway
down the lake, a causeway would be installed at that point to keep the solids
from moving further down the lake towards the discharge point. The remaining
concern, that metals in solution would enter the effluent in unacceptable
levels, had already been answered by government witnesses who stated that the
quality of the effluent was in conformance with the limits prescribed by the
order of The Clean Environment Commission.

During the remainder of the hearing, there was further discussion
revolving primarly around water quality objectives being proposed and certain
specific components which are lower than the concentrations occurring in the
ambient waters. Reference was made by Environmental Management Oivision
representatives to the limited data base being used to recommend guality
objectives for large and complex watersheds. Mr. Fraser, Mr. Sleigh, and
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Mr. Whidden made reference to the desirability of reviewing this matter.
Mr. Sleigh suggested that creditability of those not familiar with the
process might be strained unless another more acceptable approach can be
found. It was agreed, however, that, in instances where lower objectives are
proposed than occur naturally, an intention is to ensure that, should any
pollutants be added from a point source, the concentrations of the critical
elements are not further increased.

Nelson House Hearing

On October 28, 1981, the Commission proceeded to Nelson House for
the second hearing of the present series. Nelson House, with a population of
2,000, is located on Footprint Lake. Most of the population live on an
Indian Reserve; however, a small population of less than 200 lives off the
reserve. While the lake is below the Notigi Dam structure, the water levels
of the lake have risen as a result of the increased flows and the water
quality has deteriorated.

After convening the hearing and noting that only two members of the
local population including one representative of the Community Council were
present, the Commission accepted a brief submitted by Councillor G. Spence
on benhalf of the Nelson House Band Council. It was reported that the Chief
and severzl council members had been called away suddenly to attend to banc
business at a meeting in Winnipeg.

The Council's brief, after expressing satisfaction that a hearing
was held in Nelson House, stated that for the last 30 years the community has
been adversely impacted by industrial development and its attendant needs.
The Hydro project, which diverted the waters of the Churchill River into the
Rat and Burntwood Rivers, was of benefit to people in southern Manitoba and
the WUnited States. Council advised the Commission this diversion had
drastically and directly affected both the homes at Nelson House and the
traditional trapping, hunting, and fishing areas.

The brief went on to state that the Nelson House Band together with
four other bands forms part of the Northern Flood Committee which negotiatea
an agreement known as the Northern Flood Agreement with Manitoba Hydro and
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the Governments of Manitoba and Canaca. This agreement was intended to
compensate the residents for all adverse effects of the diversion project,
both direct and indirect. The brief complained that postdiversion
socio-economic and environmental studies have not yet been carried out by
Manitoba Hydro as expected. Consequently, the brief indicatea, despite the
fact that the Churchill River diversion has caused extensive and intensive
adverse impacts on the land and people, they are unable to qualify or
guantify them at the present hearing. There is, for example, an effect of
water levels on the water quality. Legal action has been brought against
three parties to the agreement because of their alleged failure to act on
increased mercury levels in fish and people since the diversion was
completed. No one seems to know the source or cause of the increased mercury
but the people believe that this problem did not exist before the Thompson
mine and the Hydro project were developed. The brief requested that the
Commission impress upon the Manitoba Government the vital importance of
implementing the postdiversion studies of the effects of the diversion
project on the Burntwood drainage basin and to include this area in the
proposed stream classification of the Grass-Burntwood Rivers watershed.

Thompson Hearing

The Commission Chairman opened the hearing by describing the
background of the surface water quality and stream classification program
which has been carried out by the Commission since the inception of this
program in 1977. He described the role being played by the Environmental
Management Division in preparing specific technical proposal documents based
on a compilation of the latest scientific opinion and available data. He
noted the proposal was prepared in consultation with other departments of the
Manitoba government. Reference was also made to the preparatory phase
carried out by the Commission by its advertisements, broad circulation of the
technical proposal document, and preparation and distribution of a simplified
version of the propecsal for public information.

Mr. Dwight Williamson and Mr. Dennis Brown again appeared as
the principal witnesses for the Environmental Management Division.
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Mr. Williamson's Tepresentation was similar to the presentation he gave at
Snow Lake. In addition, he spoke briefly to the nondegradation
classification being proposed for the wupper portion of the Grass and
Burntwood Rivers drainage. He noted that the industrial resources
extraction potential is great within the area where this classification is
proposed; however, the recreational, and sport and commercial fishery
potential is also great. The Division hoped that the adoption of a
nondegradation classification would not discourage industry but should ensure
that, in all cases, the best practical or the best available technology is
used in the treatment of effluent.

Mc. Brown elaborated briefly on the problem perceived by some of
those present at Snow Lake concerning existing concentrations of individual
constituents which exceed the proposed objectives. He quoted examples for
these exceedences in the Wekusko Lake division where total hardness has a
specific objective of 50 milligrams per litre and the average current water
quality is given at 78 milligrams per litre. A further example being lead,
where the objective is .003 milligrams per litre and the current value given
from water quality monitoring data is .007 milligrams per litre. He stated
that there is a limited amount of available data. These data is not intended
to represent the entire watershed division. The proposed specific objectives
for the few chemical constituents, which at some points exceed the
objectives, may be met in other parts of the watershed division. He told the
Commission it is not intended that the existing values should be used to
preclude industrial development. However, where these exceedences exist, it
should mean that, on a site specific basis, a developer may have to meet more
restrictive limits in terms of the discharge of certain components in the
effluent, so as not to increase the concentration of the critical
constituents within the surface waters, outside of the mixing zone, beyond
the existing background level.

Mr. williamson noted that the Division recognizes that there is a
certain statistical variation within all waters, and proponents wishing to
undertake development work might require their own data base relative to the
receiving waters to which it is intended to discharge effluent, to enable
the environmental impact and probable treatment requirements to be accurately
predicted prior to any discharges taking place. It would be expected that
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any industry, in its planning, would then strive to meet the classification.
It is difficult to speculate as to the impact of a nondegradation
classification on  industrial development. The application of a
nondegradation specification is both site and industry specific and would
take into account the particular discharge and its impact on the receiving
water. Only after examining all these factors in detail would it be possible
to predict the degree of treatment appropriate to meet the classification.
Again, it was necessary to bear in mind the classification is only an
objective established for the guidance of both the operator and the authority
that will prescribe the enforceable limits on effluent quality.

There followed a considerable number of questions from members of
the Commission and others present. In answer to one question,
Mr. Williamson advised that some of the water quality objectives selected
were below amounts that are detectable by available analytical techniques.
The .005 milligrams per litre quoted for cyanide, for example, is apparently
based on biocassay tests and is below the current detection limit of .02
milligrams per litre.

Mr. Grant Mcvittie, a fisheries technician questioned whether the
present classification scheme is perhaps not relevant since the present
Burntwood River might more properly be called the Churchill River as a
result of the diversion.

Mr. Williamson admitted there was a problem in deciding where the
watershed ended, but noted it might be of less importance to determine the
origin of the waters than to consider their quality. For practical purposes,
it was necessary to designate certain watershed divisions. 1In answer to a
further question, he indicated the water quality objectives being recommended
at present represent the existing situation and appear realistic to the
authors of the proposal document. He also confirmed that the objectives
being proposed would not be legal standards, but that the Envirommental
Management Oivision would take the objectives into account when making
recommendations on site specific effluent problems to The Clean Environment
Commission.
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In answer to questions, Mr. McVittie stated that, as one impact
of the diversion of Churchill River waters through the Burntwood River
system, the fish contain higher levels of mercury than are acceptable for
commercial sale and that this would adversely impact on the traditional uses
of these waters in this system by northern residents. Also, while the river
is perhaps more navigable now than it was before the diversion, initial
problems were experienced with floating logs and debris.

Mr. Nick deGraff, a fisheries specialist, appeared as a concerned
citizen and requested information concerning the monitoring which will be
carried out to establish the base line data in the three water quality areas
chosen within the Grass-Burntwood Rivers watershed division.

He was advised by Mr. Williamson that there are ten water quality
stations within the area that are currently being monitored six times per
year.

Mr. deGraff indicated that water quality characteristics change
from time to time and, if you are not in the vicinity at the time, for
example, when effluent is being discharged, you may get no indication that
effluent was present in the stream.

Mr. Williamson advised that the effort, in this case, was to
establish ambient quality parameters unrelated to effluent.

Mr. deGraff, however, stated that, in his opinion, certain of the
testing carried out in relation to the fishery was done at inappropriate
times and places with insufficient testing carried out while effluent was
being discharged. He nocted that it seemed useless to have all these
guidelines without the proper statistical analysis of the situations that
are actually occurring and the proper continuous monitoring that should be
carried out especially in a one industry city like Thompson, to determine any
impact of the contaminants in the receiving waters. He also expressed
concern about the sublethal effects of constituents on the fishery. He
suggested it might be advisable to use automated monitoring in circumstances
where it is not possible to have environmental technicians continuously on
the scene.
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Mr. Brown noted that such equipment must be specially designed
with very high sensitivity and is extremely expensive.

Mr. John Ashton, Environmental Services Director, Inco Metals
Company, stated he thought it likely Mr. Mcvittie was referring to discharges
to the Burntwood River from the tailings area at Thompson. He stated this
discharge is continuous when the mill is in operation, but that there is
virtually no variation in river water quality as a result of the discharges
from the tailings area. The tailings have a very long settling time. The
decant from the tailings area is of fairly constant composition. Virtually
all parameters would meet the water quality objectives detailed in the
proposal document following discharge to the river. He noted that there is
no order of The Clean Environment Commission concerning this effluent.

A letter from Mr. W. Barbaza, Director of Tourist Oevelopment of
the Manitoba Department of Economic Oevelopment and Tourism, stated that the
watershed being considered is extremely important to the tourism/recreation
industry. The high quality of the scenic water setting and fishing resources
relating particularly to the upper Grass River division and Wekusko Lake area
have attracted high levels of public and private investment for tourism and
recreation purposes. A recent tourism planning study which assessed the
tourist resources of the province identified this region for its present
value to the tourist industry and its unique importance to the future
development of tourism in northern Manitoba. The recommendations arising
from this study, while not yet accepted as government policy, emphasized the
strategic importance of maintaining the high quality of the tourism resource
generally and of the fishing resources in particular in this region. The
study described the area and the adjoining watershed areas as Manitoba's
premier outdoor recreation resource area. The Oepartment of Tourism concurs
with the recommendation on page 16 of the proposal document that objectives
for water quality control for the Grass-Burntwood Rivers system "should
reflect the requirements of the recreational uses. Specifically to maintain
the quality at or above the level required for the most demanding form of
water recreation - albeit not as restrictive on the Burntwood River as on the
Grass River portion of the watershed”.
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Mr. Henry Bloy, General Manager, Mining Association of Manitoba,
read into the record the same Association brief presented by Mr. Fraser at
the Snow Lake hearing two days previously.

At the Chairman's request, Mr. Williamson and Mr. Brown repeated
some of the points contained in their presentation since Mr. Bloy had been
unavoidably absent from the hearing in Snow Lake.

On questioning, Mr. Bloy emphasized that water quality objective
monitoring should be carried out at a number of places in the watershed and
averaged and not taken near an effluent discharge pipe. He believed it was
hardly possible to have a development without some sort of degradation of the
water quality occurring locally. Wwhile the industry does not expect the
public to accept a destructive impact, some minor degradation may possibly
occur. He felt there was an area in which both the industry and public could
live with a balanced economic and ecological basis. He quoted the Snow Lake
mill and the City of Thompson as ongoing examples of this philosophy.
However, he noted that the mining industry cannot live with a nondegradation
classification as contamination is likely, in some instances, to extend
beyond the designated mixing zones.

In a brief appearance before the Commission, Mr. Max Morelli,
Chief of Water Standards and Studies in the Manitoba environment department,
noted that Ontaric does not have a system of surface water quality
classification such as the one in use in Manitoba. In lieu of such a system,
the goal in Ontario is to ensure that surface waters are of a quality
satisfactory for aquatic life and recreation. Areas with quality better than
the Ontario objectives are to be maintained at or above these objectives.
This was, in essence, what the department is seeking to recommend in the case
of the upper portions of the Grass and Burntwood Rivers systems by the use of
a "nondegradation” objective.

Mr. D. Brett, Mr. J.Callum, Mr. J. Akins, Mr. G. Rempel, ang
Mr. O. Windsor appeared on behalf of Manitoba Hydro. In his introduction,
Mr. Brett indicated that a brief prepared for presentation at the hearing
would be read by Mr. Windsor and that the other officials would be available
to provide any clarification required by the Commission.
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The brief began by outlining Manitoba Hydro's understanding of the
background of the Commission's surface water quality program up to the
present date. It noted the objectives were goals ano guidelines and not to
be construed as standards for the receiving waters. Also, that existing
water use is utilized as the stepping off point for the classification
process and that the Commission will rely on participants and representations
to establish existing and potential uses. In this context, Hydro wished to
examine four points. These included the existing and potential uses and the
basis for stream classifications proposed for the lower Burntwood River,
concerns with regard to the basis of the objectives and concerns regarding
parameters contained in the objectives, specifically turbidity and
temperature. It was noted that the brief bore entirely on objectives
recommended for the lower Burntwood system.

The brief stated "Manitoba Hydro is and will continue to be a major
user of the waters of the Burntwood River". Churchill River flows civerted
by way of the Burntwood River will provide additional power from generating
stations on the lower Nelson River. Hydro expects future sites will be
developed on the Burntwood River and work has been done on three components
of the ultimate development. First is construction and operation of the
diversion of the Churchill River at Southern Indian Lake into the upper
Burntwood drainage under an "interim water power licence" issued by the
Province of Manitoba; testing, monitoring and management of the diversion
under government review; and thirdly, studies to evaluate potential sites on
the Burntwood River for future hydroelectric generating plants. The
diversion was accomplished by constructing a 5.6 kilometre channel from South
Bay on Southern Indian Lake into the headwaters of the Rat River. This
resulted in an increase of flows at Thompson by a factor of ten.
Socio-economic effects of the diversion were assessed and reported on by a
Canada-Manitoba study (Lake Winnipeg, Churchill and Nelson Rivers Study
Board). In 1973, a control structure was built at the outlet of Notigi Lake
and under the Interim Water Power Licence of 1975, Manitoba Hydro is
authorized to release an average flow of 30,000 cubic feet per second (850
cubic metres per second) through this control structure. The licence
requires this diversion be operated so that flows in Thompson do not exceed
34,000 cubic feet per second (960 cubic metres per second). The rtesult has
adjusted the mean annual flow at Thompson from 99-113 cubic metres per second
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to 765-850 cubic metres per second. The maximum instantaneous flow from 578
to 1020 cubic metres per second and the minimum instantanecus flow from 7.8
cubic metres per second prediversion to 646 cubic metres per second after the
completion of the diversion project. The brief stated this ocata confirms
diversion of the Churchill River into the lower Burntwood has become the
dominant factor in this portion of the river system.

Operating trials of the pew diversion will include cobservations of
specific deviations, system response time, formation of stable ice regimes
and augmented flow test, all of which have been authorized as specific
deviations from the interim licence conditions. The result of these programs
will contribute to determining the conditions of the fimal diversion licence,
when granted.

The Lake Winnipeg, Churchill and Nelson Rivers Study Board, in its
1975 report, recommended that consideration be given to acceleration of the
construction schedule of any further power plants that are intended on the
Burntwood River. As part of its overall planning process, Manitoba Hydro is
carrying out the Burntwood River Environmental Overview Study, including a
socig-economic evaluation to determine which of the various alternatives for
reservoir and power generation site development in the Burntwood River should
be pursued when the corporation, after appropriate approval procedures,
decides new development would be appropriate.

The brief states that Manitoba Hydro recognizes the lower Burntwood
River has undergone a dramatic change in the past five years and that a
stable hydraulic regime has not yet been established. Any further
hydroelectric development on the Burntwood will further modify the river flow
and these existing and potential dominant uses must be considered in
establishing the water quality objectives to avoid undue rigidity in river
basin management. The classification proposal notes these uses but does not
sufficiently recognize the diversions for hydroelectric purposes as the
dominant use of this section of the Burntwood River.

The brief recommends the Commission clearly identify the Burntwood
River from the Notigi control structure to the river mouth as a potential
development reach and that this be recognized by any classification proposal.
The brief further stressed that this will not obviate the need for Hydro to
satisfy government regulations for environmental studies prior to future
development. It would, however, identify a well recognized major potential
use of this portion of the river.
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Manitoba Hydro expressed concern in the brief about certain
specifics in the recommended objectives. For example, colour abjectives
recommended for the Burntwood River are exceeded 90 percent of the time. The
data represents quite a short period and, in the Nelson House division, only
a single sampling station on a tributary to the main Burntwood River has been
used. Variation in water quality parameters such as turbidity and suspended
sediments will occur, in relation to any single sampling location, and the
timing of events such as flow management and runoff, following local heavy
precipitation, will have a major effect on the readings.

The brief repeats that, since completion of the diversion in 1976
and the imposition of a tenfold flow increase, conditions along the Burntwood
River are still dynamic and have not yet stabilized to a point where final
determinations can be made. Many water quality parameters did not experience
detrimental changes that could be attributed to the water diversion. Pre and
postdiversion conditions indicate suspended solids are in a similar range,
temperature shows no significant effects, transparency increases were
experienced, conductivity slightly decreased, most major ions showed slight
decreases, dissolved oxygen levels, after initial decreases, have now
stabilized at or near saturation levels.

The brief, while indicating temperature variations are not a factor
in the present classification, nevertheless included a discussion of the
impact of such changes on larval development in fish and other aspects of the
biota.

The brief discussed turbidity at some length indicating this quality
varies widely in the Burntwood River and that definitive patterns are
improbable, particularly along the Churchill River diversion which is dynamic
as increased flows are a recent feature of the drainage. In view of the wide
range of values for turbidity within the natural enviromment of the Burntwood
River, Hydro guestions the validity of using a special turbidity value for
this reach especially as other uses of the waters are not affected by the
existing range of turbidity values.

In this connection, Hydro filed the following recommendations:

1. That major existing surface water uses be clearly identified
before the classifications are developed.
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2. That the Churchill River diversion segment be recognized as the
unique and dominant use of the Nelson House and lower Burntwood
River divisions of the Grass-Burntwood Rivers watershed.

3. That the Burntwood River, downstream of the Notigi control, be
identified as an area of potential hydro development.

4. That objectives for water quality be reevaluated in terms of
existing stream uses and natural stream characteristics.

5. That the Commission avoid undue rigidity in recommending
objectives for the lower Burntwood River system because of the
fundamental changes still ongoing and because of potential hydro
development.

6. That a maximum temperature objective be used rather than a
temperature change criteria.

7. That the objective for turbidity be reviewed because of the
extreme variability of existing and future conditions.

The next witness before the Commission was Dr. Robert E. Heckie of
the Freshwater Institute of Fisheries and Oceans Canada. Or. Heckie stated
the lower Burntwood and the Rat Rivers are going to experience a number of
transitions over a not yet defined time scale extending perhaps 10 to 30
years into the future, especially if future developments are likely to
further alter the present regime. However much of a challenge, it is
necessary for the Commission to try to set objectives in this state of
dynamic and continuing change. He noted Hydro's concern that the results of
a number of ongoing changes in the water regime are not predictable. In this
context, it would be misleading to establish objectives for the lower
Burntwood River in the same manner as might apply to the other portions of
the drainage basin or as might be applicable for a large industrial point
source or multiple point sources which can be controlled or eliminated. The
processes which are occurring in the Burntwood River are in a real sense
uncontrollable and this is the concern that Hydro is expressing. Or. Heckie
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concluded by stating that he is not an expert on fish biology and is unable
to offer comments on the impact of water temperature on fish. However, he
noted he shares Hydro's concern that the temperature regime as stated in the
objectives is not clear as to the time span envisaged for the temperature
range quoted.

Before the hearing concluded, the Chairman and several Commissiocners
commented on their disappointment that, while the subject of water quality
management may be somewhat technical, more citizens of northern communities
had not come forward to give the Commission the benefit of their advice and
recommendations. They noted the Commission had made considerable efforts to
ensure the public was aware the hearings were taking place and that the
Commission was anxious to receive expressions of concern and aspirations of
the residents of the Grass and Burntwood Rivers basins. The Chairman then
declared the hearing terminated.
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CHAPTER 7

CHURCHILL RIVER DIVERSION PROJECT

Diversion Route - General

The Governments of Canada and Manitoba signed an agreement
August 24, 1971, which provided for the regulation of Lake Winnipeg, the
diversion of water from the Churchill River and the development of
hydroelectric potential of the Churchill River diversion route. This route,
measured from South Bay on Southern Indian Lake, measures approximately 416
kilometres down the Rat River and lower Burntwood River to Split Lake on the
Nelson River. The Rat River segment contains a number of lakes; Issett
Lake, Karsakuwigamac Lake, Pemichigamau Lake, Rat Lake, Mynarski Lake,
Misinagumisinagu Lake, Notigi Lake, and Wapisu Lake. The Rat River system
then joins the lower Burntwood at Threepoint Lake and the following lakes
are affected; Footprint Lake, Wuskwatim Lake, Opegano Lake, Birchtree Lake,
Ospwagan Lake, Mystery Lake, Moak Lake, and Apussigamasi Lake. This portion
of the watershed has a relatively low profile with few notable topographical
features. It is composed of precambrian granite mostly overlain by glaciop-
lacustrine clays and tills with muskeg, peat and organic soil deposits
especially in the upper reaches and with permafrost occurring in association
with some of the organic soils and clays. The original diversion plan called
for construction of a channel from South Bay of Southern Indian Lake to
Issett Lake and a control structure or dam located downstream of Notigi Lake.
Both of these structures have been completed. Also called for in the plan,
but not yet constructed, were dams and powerhouses located at Wuskwatim Lake,
Manasan Falls, and First Rapids located just above the junction of the Odei
River.

Southern Indian Lake

The diversion of Churchill River waters was made possible by the
construction of the Missi Falls dam at the outlet of Southern Indian Lake
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which came into service in the summer of 1976. The level of Southern Indian
Lake was raised by 3 metres to a mean depth of 12 metres with the result that
85 percent of the Churchill River water was impounded and redirected into the
Rat/Burntwood system. As a result, the area of Southern Indian Lake was
increased from 1900 square kilometres to 2424 square kilometres and the
volume of the lake was increased by some 40 percent. The shoreline of the
lake was extended to 3595 kilometres with two-thirds of the shoreline
composed of loose material of which it is estimated 225,000 tonnes was eroded
in 1976 alone with 20 cubic metres of fine grained materials being observed
eroding per metre of shoreline in each open water seasonz.

Rat River System

To provide for the controlled release of water from the Rat River
system forebay area to the Burntwood River, Manitoba Hydro constructed a
control structure downstream of Notigi Lake. This structure was brought into
operation in 1974 and, by 1976, the depth in the upper Rat River had been
increased by 9.7 metres and, at the control structure below Notigi Lake, to
15 metres above precontrol levels. As a result of this rise, the shereline
of the Rat River system impoundment area increased from 800 kilometres to
2253 kilometres. This resulted in the flooding of 409 square kilometres
(41,070 hectares) of land being flooded of which 48 percent was treed and 44
percent was a combination of muskeg and trees. Only a small percentage of
the timber was removed from the area to be flooded. As in Southern Indian
Lake, it was expected that the action of waves and currents would actively
erode the clay barnks causing increased turbidity of the water. Stabilization
of these shorelines is not expected to take place for several decades
following the date of diversion and, in protected shoreline areas such as
flooded bays and stream valleys, the stabilization process was expected to be
very slow because of congestion with standing and fallen treesB.

By 1976, the diversion channel connecting South Bay of Southern
Indian Lake with Issett Lake in the headwaters of the Rat River system had
been completed and, by 1978, the Notigi control structure was being operated
to ensure the quantity of water being diverted through Wapisu Lake and
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Sasagiu Rapids on the Grass River, 24 km North of Wabowden on provinclal road 391.
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Threepoint Lake to the lower Burntwood River does not exceed the 849 cubic
metres per second authorized in the Interim Water Power Licence issued to
Manitoba Hydro in 1975 by the provincial govermment.

Nelson House Area Lakes and the lower Burntwood River

The result of this diversion was to increase the flows at the Notigi
Rapids control point from a precontrol level of 35 cubic metres per second to
a new average flow of 760 cubic metres per second. The levels in Wapisu
Lake, Threepoint Lake and Footprint Lake, where the shores consist of silt
and clays, were increased by 5.2 metres. The flow in the lower Burntwood
River was increased tenfold. Erosion and channel cutting is expected to
continue over the years until the river and lakes downstream reach bedrock4
with many bays and protected shorelines remaining congested with standing and
dead trees. Increased turbidity and decreased light penetration were
expected as results of the increased erosion of shore materials.

The water quality in the Rat River system is impacted twice by the
Churchill River diversion. First, the water diverted through the South Bay
diversion channel comes from Southern Indian Lake; itself a new reservoir.
These problems are related to the recent flooding of topsoil, muskeg, and
forest, the rapid erosion of extensive new shoreline and the development of
new flow patterns. On entering the Rat River reservoir, the quality of these
waters is further affected by the inundation of over 40,000 hectares of soil,
muskeg, and forest, the erosion of new shoreline, 300 kilometres longer than
formerly, where rapid wave action is eroding the banks in many of which
permafrost melted rapidly causing accelerated sloughing of surface material.

Water Quality Impacts of Diversion

The more obvious water guality impacts of these changes in the Rat
River system include the presence of greater turbidity, decreased light
penetration, an increased nutrient load and tendency to accelerated
eutrophication and added siltation with effects also on dissolved oxygen
levels, biological activity and temperature regimes.

- 45 -



Another water quality impact has been an increase in the amount of
methylmercury found in the fish.

In 1977 and 1978, following opening of the Churchill River
diversion, the commercial fishery in Notigi, Rat, Mynarski, Wapisu, and
Issett Lakes was closed because of high mercury concentrations in the fish.
While it was observed that the concentrations in lake whitefish rose
significantly following completion of the diversion project and while levels
of between 2.04 and 2.67 parts per million were found in pike and walleye in
Rat Lake as reported by the Freshwater Institute, 1978, and while these
levels are comparable to the levels found in the industrially polluted waters
of the English/Wakegoon River system in Ontario, insufficient data are
available on prediversion mercury levels in fish to establish a clear causal
relationship between postdiversion concentrations and the possible impact of
the Churchill River diversion project. It should be noted that high mercury
content in fish is not, in itself, a conclusive determining factor, as other
shield areas, for example, pristine Island Lake in northern Manitoba, have
high piscine mercury content without any evidence of anthropogenic
causations.

Fish caught in the Rat River reservoir and the lakes immediately
downstream continue to be unacceptable for commercial sale in Canada due to
their mercury content. However, the value of commercial sales of fish from
these waters has not been so important as concern related to the domestic
consumption by the local population and, in particular, the residents of
Nelson House. 1In this connection, there arises a natural concern for the
health aspects of these people. Negotiations are currently underway to put
in place a Jjoint Canada-Manitoba study relative to the determination and
origin of mercury in northern Manitoba waters.

The Northern Flood Agreement was signed December 16, 1979, between
the governments of Canada and Manitoba and Manitoba Hydro and the Northern
Flood Committee, Inc., representing the Indian Bands of Nelson House, Norway
House, Cross Lake, Split Lake, and York Factory. This agreement recognizes
that resource users have been and may continue to be adversely affected and
that "it is in the public interest to ensure that any damage to the
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interests, opportunities, lifestyles, and assets of those adversely affected
(should) be compensated appropriately and justlyé". The agreement provided
for the appointment of an arbitrator empowered to adjudicate claims and for
the payment of eguitable compensation.

Future Development

The Churchill River diversion now provides additional water to
assist with the generation of electricty at Manitoba Hydro's Kettle and Long
Spruce Generating Stations on the lower Nelson River. However, further power
generation potential exists on the Burntwood. In the original plan, power
generation facilities were envisaged at the Notigi control, at Early Morning
Rapids, at the outfall from Threepoint Lake, below Wuskwatim Lake, and at
Kepuche, Manasan, and First Rapids, downstream on the Burntwood. At present,
the socio-economic and environmental impacts of various combinations of these
options are being considered by Maniteoba Hydro in conjunction with the
Manitoba government Environmental Assessment and Review Agency. It can be
expected that completion of all or any of these projects will exacerbate ana
prolong the impacts associated with the creation of new reservoirs. In
reviewing these developments, the Lake Winnipeg, Churchill and Nelson Rivers
Study Board, in its 1975 report, recommended acceleration of the scheduling
of construction of the Burntwood River power plants7. This was apparently
recommended in order to accelerate the restoration of established water
regimes, to pemmit the eventual stabilization of the beds and shores of the
streams, lakes and reservoirs and permit the quality of the water to return
to more normal and acceptable levels.
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CHAPTER 8

THE NON-DEGRADATION CONCEPT

General

As noted earlier in this report, the proposal under review
recommends that the waters of the upper drainage of both the Grass and
Burntwood River systems, rather than receiving a numerical water quality
rating, be classified "nondegradation™. This designation was included in the
"Report on a Proposal Concerning Surface Water Quality Objectives and Stream
Classification for the Province of Manitoba", for several reasons. "Many of
Manitoba's waters have a high natural quality and yet there is at the present
time little or no demand for their utilization. Protection of these waters
may thus aim at preserving them for future undesignated uses. Other waters
are being used for wildlife management or form an ecological reserve. Again
others have value as wild rivers. In each case, protection would aim at
80, The
Commission went on to recommend, "That, where this appears desirable,

preserving rivers as much as possible in their present state

specific surface waters be classified as not to be degraded in quality9".

Dther Jurisdictions

The nondegradation concept is used as a basis for water quality
standards. in many Jjurisdictions. For example, in Arizona in the "Water
Quality Standards for Surface Waters", 1979 revisions:

"Existing surface water uses occurring within natural watercourses
shall be maintained and protected. No further water quality
degradation, which would interfere with or become injurious to
these existing instream uses, is allowable . . . . Waters whose
existing quality is better than the established standards . .

shall not be lowered in quality unless (the state water quality
planning and participation processes) have been fully satisfied and
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it has been . . . . demonstrated to the State Water Control Council
that such change is justifiable as a result of necessary economic or
social development. In no event, however, may degradation of water
quality interfere with or become injurious to existing instream,
nonconsumptive water uses."

Also in the "Standards of Water Quality for State of North Oakota",
Regulation 61-28-02, April 7, 1977:

"waters whose existing quality is higher than the established
standards will be maintained at the higher quality unless it can be
affirmatively demonstrated that a change in quality is justifiable
to provide necessary economic or social development and will not
adversely affect the stated beneficial uses of the water. All
exceptions must be supported by data. Exceptions will be granted
only on a case-by-case basis."

Note that in both of these regulations, having proposed nondegradation as the

objective of water management, it is set aside by a system for permitting
authorized exceptions.

Existing High Quality

As was suggested in 1977 by the Commission, many of the waters in
Manitoba are of such high, natural quality and occur in surroundings of such
aesthetic excellence that assigning a nondegradation classification appears
entirely appropriate as a water gquality objective to serve as a guidepost to
future development. This is apparent from the representation submitted by
the Oepartment of Economic Development and Tourism to the Thompson hearing
which stated, in part:

"The watershed, as noted in the proposal (Appendix 0), is extremely
important to the tourism/recreation industry in northern Manitoba. The high
quality of the scenic water and fishing resources related to the river
system, particulary in the upper Grass River division and Wekusko Lake area,
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have attracted a high level of public and private investment for tourism and
recreational purposes. The Region attracts the highest level of tourism in
the North.

In a recent planning study for tourism in Manitoba, in which the
tourism resources of the province were fully assessed, this region, among
several others, was identified for its value to the present industrv and its
unigue importance to the future development of the industry. The
recommendations made by that study . . . . emphasized the strategic
importance of maintaining the high quality of the resources generally, and of
fishing resources in particular in this region. The study described the
area, plus adjoining watershed areas, as Manitoba's premier outdoor
recreation resource area."

In its survey publication Grass River, Towards a Master Plan for
Grass River Provincial Park, the Parks Branch of the Oepartment of Natural
Resources identified some of the unique advantages of this park as containing
the best fishing, in over 150 lakes, of any park in the Manitoba parks
system. In addition to a number of unparalleled wildlife, forest, and
vegetation occurrences, it encompasses "excellent canoeing and wilderness
camping opportunities along the scenic and historic Grass River Canoe
Route". The publication goes on to mention that four commercial lodges and
three campgrounds with 122 campsites are located in the park and, by
contrast, a new copper and zinc mine is under development in the park with a
considerable number of other potential mine locations being considered for
development. Outlined in the publication are a number of precepts developed
to help define the role of the Grass River Provincial Park within the parks
system. These include the intention that, among other objectives, the park
would manage to:

1. Provide opportunities for high quality sport fishing and moose
hunting . . . .

2. Maintain its semi-wilderness character and outdoor recreational
experiences . . . .



3. Accommodate commercial utilization of resources where it does
not lessen future recreational use or unduly compromise the
primary purpose of the park.

The Commission was advised that, while the lakes in the wupper
Burntwood drainage tend to be somewhat shallower and the terrain to be
somewhat less dramatic, the many rivers and lakes in the headwaters of the
Burntwood River system have similar intrinsic and aesthetic quality values as
those described for the upper Grass River basin.

Effects of Non-Degradation Proposal

Witnesses at the Commission hearings disagreed as to the expected
impact of approving a nondegradation classification for these waters. As
has been noted, the Mining Association of Manitoba felt such a policy would
effectively prevent development by substantially adding to the costs of a
new mining project. This was considered a matter of special concern to
those considering development of a number of mineral sites within the area
designated as "nondegradation"”.

Representatives of the Environment department, on the other hand,
stated this classification should not discourage industry. They pointed out
this classification would apply only outside the limits of mixing zones,
normally consisting of 25 percent of the width of flowing streams and zones
with a 90 metre radius in lakes. The departmental representatives recognized
the great potential for the industrial development of resources within the
area. However, they stated the area 1is particularly sensitive to
indiscriminate exploitation and uncontrolled development. For this reason,
the nondegradation classification is being recommended to ensure that
effluents are not discharged without adequate treatment consisting of the
best practical or best available technology. This technology should limit
the disruption of ecosystems within the nondegradation areas.
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