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Mr. W. M. Ward, announced that the Division would study the comments and views
expressed and would provide the Commission with an amended proposal at a later
date. The Commission, therefore, decided to withhold its report and
recommendations pending the receipt of such an amended proposal. Another reason
for delaying the report was that the Commission kept receiving additional
gubmissions subsequent to the hearing, the last one as late as December 1977.

A list of submissions received is attached as Appendix C.

A modified proposal was received in October 1977 and was subsequently
discussed with Mr. Ward. The Commission has based its comments and
recommendations in this report on the modified proposal. Reference to the
original proposal is made only when discussing comments that were received at
the hearing and which specifically pertained to the earlier version. The
recent proposal is attached as Appendix D.

The Commission discussed the matter at its meetings at various times.
The present report and recommendations were adopted in substance at the meeting
on January 23, 1978.




Chapter 2

Summa;z

Terminologz

There are twe separate issues in the proposal of the Environmental
Management Division. One is the establishment of use-related water quality
objectives. The other is the adoption of stream standards as a step in water
quality management.

Water quality objectives are based on scientific data, the so-called
water quality criteria, which relate the quality or health of the aquatice
environment to properties, conditions and chemical constituents of the water.
The objectives differ from the criteria in that they incorporate the notion of
a desirable goal. Thus, they normally take risk and uncertainty into account
by including a margin of safety. Nevertheless, water quality objectives are
basically of a scientific nature. Their establishment should be the task of
the scientific community within, as well as outside, the regulatory agencies.

When water quality objectives are applied to a given stream, the
practical decision must be made what uses are to be protected. This is
basically what stream classification does. Stream classification is, therefore,
a policy decision, a commitment towards maintaining certain minimum standards
of environmental quality that will ensure that valued uses may continue in the
future or that they may be restored.

In this report, the term stream standard will be used to designate
the quality objectives for a given stream in terms of specific limits to
contaminants and conditions related to quality. The stream standard is not a
law that is being enforced; it remains an objective. However, it is an
objective that relates to a specific situation; it is based on specified uses

and obgerved qualities of the stream.

Water Quality Objectives

The proposal of the Envirenmental Management Division containg a set
of water quality objectives for each of six use categories. Although there was
some criticism and disagreement about specific points, the Commission foresees

no problems in the adoption of the objectives as such as long as it is




recognized that they are the result of an on-going process of scientific
investigation. This means that the objectives must be continually reviewed and
updated in the light of new evidence.

Concerning the use that will be made of the objectives, the following
points may be made.

1. While the objectives would be an essential step in the
establishment of stream classifications, they are also useful if stream
classification is not proceeded with. An up-to~date use-related set of water
quality objectives would be of considerable value to the Commission as a
standard for comparison when judging present water quality or as an indicator
of the possible consequences of waste discharges to a stream.

2. The categories of use defined in the proposal are of necessity
quite broad. Finer distinctions may be needed in specific instances to protect
a locally important quality component. In addition, the usefulness of a stream
for a given purpouse is seldom a black and white issue. Flexibility is therefore
needed when the objectives are translated into stream standards or into effluent
limits.

3. The environmental quality of a stream or lake is determined by
more than the physical quality and chemical composition of its water. Bank and
shore line degradation or over-crowding may effect the quality as much. Water
quality objectives should, therefore, be regarded as part of an overall
environmental management program that focuses on the stream or lake as a whole

and our use and enjoyment of it.

Stream Classification

With regard to stream clagsification, the Commission investigated the
proposal from two aspects. First, it evaluated the merits of the proposal by
comparing it to other methods used in water quality management. Secondly, it

investigated how stream classification could best be implemented.

There are two reference points in any environmental management decision.

The first is the effect of any proposed action or emission of contaminants on
the quality and the use made of the natural and human environment. The second
is the ability of the industry or operator to comply with any restrictions
imposed on the emission of contaminants. Any attempt at formulating consistent
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policies for environmental decisions tends to focus on one of these two
reference points.

Stream classification focuses on the use made of streams and lakes.
It recognizes the disposal of waste as a useful function of a stream which can
be harmonized with other uses and which, depending on the circumstances, may
have to take priority over other uses. It is an essential part of a so-called
best resource for which there are competing uses.

There is another approach to environmental policy, which focuses on
the second reference point, the ability of the operation or industry to limit
discharges to the environment to a practical minimum. This approach requires
that limits be set in accordance with the best pollution control technology
that is available for the industry or operation. The approach will be referred
to as the best practicable technology approach.

The Commission has compared the two approaches and has concluded that
the stream classification method has considerable merit. In particular, it was
noted that:

(a) it avoids environmental confrontation in recognizing that the
deposition of wastes into the environment is not necessarily
incompatible with high quality use and enjoyment of our natural
resources;

(b) the approach aims at making the benefits as well ag the cost of
environmental control explicit;

(c) the approach ties in with regional development planning and thus
Provides a rational basis for the degree of environmental
control specified.

Two reservations may be mentioned. In the first place, there is
substantial uncertainty involved in estimating the assimilative capacity of the
environment and the long-term effects of contaminant releases. This uncertainty
should be clearly recognized when deciding on stream standards.

In the second Place, there is also much uncertainty about the future
use of rivers and lakes and the danger of wundue rigidity in comprehensive
résource planning is not imaginary. However, the fact that the Planning function

can be abused should not be reason to omit planning.
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Having investigated the merits of the classification proposal, the
Commission then considered how stream standards could best be implemented.
Obviously, the practicability of the proposal would depend very much on any
problems encountered at the implementation stage.

The Commission noted a general agreement gsbout the total
impracticability of direct enforcement of stream standards. Several other
means, such as negotiable permits, effluent charges and positive incentives,
were considered because they have either been implemented in other jurisdictions
or have been strongly recommended in the literature by leading environmental
economists. However, the Commission reached the conclusion that in the Manitoba
situation the proposal could best be implemented through orders of The Clean
Environment Commission setting effluent 1imits on industries and operations.
This means that the stream standard would function as a guide for The Clean
Environment Commission in formulating its orders.

There is another aspect to the implementation of the propesal of the
Environmental Management Division, namely, the procedure whereby stream
classifications would be established. Several speakers at the hearing stressed
the importance of this point. The Commission has outlined in the report a
step-by-step procedure based on the following principles:

(a) early participation is needed in the studies leading to a
classification proposal of all departments of government involved
in the consequences and effects of such a proposal;

(b) public participation must be ensured through public hearings
before The Clean Environment Commission;

(¢) present quality and use patterns gshould be the point of departure
of any classification proposal and changes to be effected by the
classification decision should be justified by demonstrating not
only the desirability but also the cost, the feasibility and the
practicability of the proposal;

(d) target dates are to be considered an essential part of the
classification proposal;

(e) the decision as to the appropriate effluent limits needed to
achieve the stream standard should be the task and responsibility

of The Clean Environment Commission.
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Chapter 3

Recommendations

The Commission recommends:

ll

3.

That the water quality objectives for various types of use, as proposed by
the Environmental Management Division and as subsequently amended, be
formally adopted for use in Manitoba.

That the Environmental Management Division be instructed to review the water
quality objectives at least every three years and that it formulate

proposals for revision when new evidence warrants this.

That prior to any revision all interested parties be given an adequate
opportunity to publicly present their views on the matter.

That a program be undertaken aimed at classifying all streams in Manitoba
in accordance with the schedule of designated uses proposed by the

Environmental Management Division.

That, where this appears desirable, specific surface waters be classified

as not to be degraded in quality.

That on the basis of the classification and possibly other considerations
of present quality and use, stream standards be formulated for the
classified streams or parts thereof, which list the specific target limits
to be applied to designated contaminants or conditions germane to water

quality.
That the stream standards be used as targets to be aimed for by all
government agencies involved in water quality and use; in particular by The

Clean Environment Commission in setting appropriate effluent limits.

That specific proposals for stream classification be prepared by the
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10.

11.

Environmental Management Division in close co-operation with other

departments of government.

That all classification and reclassification proposals be made the subject
of public hearings before The Clean Environment Commission which is to

present the Minister with its recommendations.

That any classification decision be clearly identified as government policy,
for example, by incorporation in an Order-in-Council.

That the proposed nutrient policy as formulated by the Environmental
Management Division be adopted as a general goal but that the practical
implications of the proposal be examined in more detall, in particular, the
requirement of "limiting phosphorus inputs to lakes and impoundments from

all point and non-point sources to the maximum extent posgible".
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PART II

WATER QUALITY OBJECTIVES FOR DESIGNATED USES




Chapter 1

The Proposed Water Quality Objectives and Their Use

The Environmental Management Division of the Department of Mines,
Resources and Environmental Management has proposed the adoption of a set of
Water Quality Objectives related to designated uses of surface waters within
the Province of Manitoba. These objectives are intended to serve as basic
targets in water quality management programs.

To this end, the Division identified six use categories that will
constitute the principal classes. These are:
Domestic Consumption.
Fisheries and Recreation.
Industrial Consumptiomn.
. Agriculture and Wildlife.
. Navigation and Waste Disposal.

v o e

6. Other Uses. (For the present not defined).

A number of subclasses are distinguished in each of the first four
classes. These relate to the relative suitability of the water for the
designated uses. For example, the gsubclass 34, in the principal class 3,
Industrial Consumption, designates a quality that is high enough to permit the
water to be used without chemical treatment in most industrial processes, except
food processing. In the same principal class, the subclass 3C designates water
with a lower quality for industrial consumption; it is generally sultable for
industrial cooling and materials transport only.

For each class or subclass, except for the undefined class 6, the
Division has prepared a list of contaminants or conditions (such as turbidity,
pH, temperature, etc.) that are relevant to the suitability of the water for
the designated use. For each item on these lists, the acceptable limits or
ranges have been established. Together the limits constitute the water quality
objectives for the class or subclass.

The water quality objectives are intended to be used in conjunction
with water management programs for each of the 19 riverbasins in Manitoba. Each
of these basins is to be classified in accordance with desirable present or

future uses. The uses implied in the classification each require a set of water
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quality objectives which together form a stream standard. The following example
may clarify this.

Suppose that, on the basis of environmental, social and economic
conslderations, a river is classified as 1C, 2C, 3B 4A and 5. This classification
expresses a designated use as well as a designated quality for the river.

With respect to the use, the classification means that the water
would need considerable treatment if it were to be used for domestic consumption.
It would be suitable for boating but not for swimming and it would support a
stand of rough fish. Industry could use the water with only a moderate degree
of treatment. It would be good water for irrigation and it would be suitable
for navigation.

With respect to water quality, the classification would impose on the
responsible authorities the obligation to protect the water in accordance with
each of the limits listed for the subclasses mentioned. The lists for each use
could be consolidated to a single list containing, for each substance or
condition, the limit that would protect the most sensitive use. For example:
chlorides would be limited by the classification 1C to 250 mg/l, by 2C to
200 mg/1, by 3B to 100 mg/l, by 4A to 150 mg/l, while class 5 does not ilmpose a
limit on chlorides. Protection of the most sensitive use thus requires that
the chlorides be limited to 100 mg/l. In a like manner, limits would be
established for all contaminants and conditions. The consolidated list then
becomes the stream standard.

Three important modifications of the general concept outlined above

are incorporated in the proposal.

As a first modification, a non-degradation objective has been proposed
as a possible alternative to a classification based on specified uses. There
are several reasons for this. For example, 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 preserving rivers as much as

possible in their present state. To make this possible, the non-degradation
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objective was included in the proposal.

The second modification was necessary because effluent from waste
treatment plants or industrial operations normally enter a river in a far more
concentrated form than would be permissible for the river as a whole. The
stream standard is not intended as an effluent standard, but applies to the
water after the effluent has been mixed with the stream. In the immediate
vicinity of the waste outlets, the mixing is yet incomplete; therefore,
monitoring of the stream to check on compliance with the stream standard must
be undertaken away from the so-called mixing zone. The Division has proposed
mixing zone limits which define areas within which monitoring of the stream
will not take place. The mixing zone limits do not presume to define the actual
physical boundaries of the zone within which mixing does take place. They serve
the dual purpose of giving the waste producer some leeway with regard to stream
quality and protecting aquatic life against local pollution that might otherwise
extend over the entire stream cross-section.

The third modification relates to nutrient levels in lakes and
impoundments. The quality of such waters may be seriously impaired by the
nutrients that enter them and that may cause eutrophication. Placing a limit
on the nutrient level is not a practical way of preserving the water quality,
firstly, since the relationship between nutrient levels and eutrophication is
very complex and secondly, because the nutrient level is dependent on many
factors beyond the control of man. Nutrients from domestic sewage, and in
particular phosphates, are but one factor in the eutrophication process; it is
the only one, however, that can be controlled. Therefore, the only practical
way of slowing down the process of eutrophication in lakes or impoundments is
to limit the phosphorus input. This can be achieved at point sources by means
of effluent limits and at all non-point sources, such as agricultural operations,
by better management.

The proposal finally deals with the management problem caused by
stream flow variability. The effect of a discharge of contaminants in a stream
varies with the amount of flow in the river. It must be the object of stream
protection to preserve the stream quality even when the flows are low.
Nevertheless, for the purpose of determining appropriate effluent limits that
would result in the desired quality, one must define a minimum flow to which
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The Division has proposed a designated flow, below

the standard is applied.
Roughly speaking, this flow has been

which the stream standard shall not apply.
defined so that each year there is a 10% probability that the stream flow drops

below the critical level for a week or more.

20



Chapter 2

Reactions to the Proposal

The Commission received many comments on the proposal as originally
presented by the Environmental Management Division both at the public hearing
and afterwards. Some comments led the Environmental Management Division to
reconsider and modify its proposal, which in its present form is as described
in Chapter 1 of this report. A brief summary of the main comments and
objections received by the Commission follows.

1. Many participants cbjected to the inclusion of a section entitled
"General Objectives for Waste Discharges" which was included in the original
proposal. The objections were in part directed towards specific clauses in the
section; for example, there was opposition to a clause requiring disinfection
of all waste water that might cause a violation of stream coliform criteria.
Specific objections were alsc directed towards the implied requirement for
tertiary treatment of many municipal waste discharges. A more general objection
was voiced in several submissions which concerned the inclusion of requirements
about waste discharges in a document ostensibly dealing with ambhient water
quality standards. This was considered to be illogical. The Environmeatal
Management Division subsequently removed the section in its entirety.

2. Objections were also raised against a general clause in the
original proposal requiring the use of the highest and best practicable
technology for all new waste producers in high quality waters; that is, in
waters where the existing quality is higher than required by the established
objectives. This requirement was subsequently dropped and replaced by the
non-degradation option which may or may not be imposed on any water.

3. Considerable concern was expressed about the requirement of
Phosphate removal from municipal waste water by means of best available
technology for the sake of slowing down eutrophication in lakes and impoundments.
In the subsequent version of the proposal, the Division reworded this objective
to read "limiting phosphorus inputs to lakes and impoundments from all point and
non-point sources to the maximum extent possible”. This could mean the same
thing, namely, that tertiary treatment becomes a requirement for all sewage

treatment facilities whose waste eventually winds up in a lake or in an
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impoundment. If this is indeed implied by the words "to the maximum degree
possible", then there would be a serious discrepancy between this requirement
and the rest of the proposal which avoids such non-negotiables by making
gpecific requirements dependent on the local situation. At any rate, a proposal
implying mandatory tertiary treatment of sewage in municipal plants would
require more consideration than it can be given in the context of the present
discussion.

4, Several persons commented on specific limits included in the
specifications for the various subclasses. Some changes were proposed and were
accepted by the Division. Others noted the uncertainty in the stated limits and
commented that, since the purpose of the limits was to protect a given use, they
would tend to err on the side of safety. Consequently, water would not
necessarily be unfit for a given use simply because a particular limit,
established for that use, was exceeded. The opinion was also expressed that
some limits seemed to represent little more than detection levels with the
available analysis techniques. Warnings were voiced against the danger of
entrenchment of poorly substantiated requirements. With regard to all these
comments and objections, it was generally agreed that the lists of limits
represents the current state of sclentific knowledge and that the limits must
be continually updated.

5. Many persons commented on the use that might be made of the water
quality objectives and expressed fear that they might be used as standards that
would be enforced. It was generally felt that water quality objectives for a
given stream should remain a planning tool, to be used as a guide for the
setting of appropriate effluent limits. Of particular interest were the
comments made by the representative of the Ontario Ministry of the Environment
who said that Ontario has a system of water quality criteria and, associated
with this, guidelines for surface water quality management. The Ontario
Ministry is currently revising the criteria and the guidelines. However, it
would appear that Ontario may well opt for a more flexible approach than stream
classification.

6. Implementation procedures were considered to be extremely
important and several persons commented on the need for broad rrblic support,

for adequate consultation with all parties at interest, for public participation
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and for adequate review procedures. Several persons expressed a strong
preference for public hearings by The Clean Environment Commission as a means

of setting appropriate stream classifications. It is of interest that the
Ontario Guidelines and Criteria Review Committee identified the lack of a clear
and detailed set of implementation procedures as a basic weakness of the Ontario
approach. As a result, several matters referred to in the Ontarioc Guidelines
have not been sought out in depth or fully pursued and implemented. On the
other hand, the Review Committee has leaned away from proposing a classification
system for the Ontario waters partly because of a perceived danger of "getting
locked into difficulties". The Ontario Review Committee presently considers

the possibility of recommending a continuation of the system of guidelines with
an overall long-term goal of making all surface waters safe for body contact
water recreation. The Ontario representative said that this might be an
unrealistic goal for some waters, even on the long term. He expressed the
opinion that proper implementation procedures would be essential for any water
quality management system. These procedures should ensure both public support
and the necessary commitment on the part of government, municipalities and

industries.
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Chapter 3

Discussion of the Proposed Water Quality Objectives

The Commission wishes to state the following points concerning the
proposal for the establishment of Water Quality Objectives.

1. It is of great value for any system of water quality management
to have a set of use-related water quality objectives that reflect the latest
scientific information and that will be updated as needed. If for no other
reason, the Commission welcomes the proposal produced by the Division and
appreciates the important work done to date in this connection.

2. It is up to the scientific community to decide on the limits that
will adequately protect specific uses of surface waters. Although based on the
best information available, the data may be expected to have a considerable
margin of uncertainty and there is undoubtedly room for substantial differences
of opinion. It must be the responsibility of the Environmental Management
Division to resolve these differences one way or another and to produce an
agreed upon set of objectives that can be accepted for use until revised in the
light of new information.

3. Environmental quality is a subtle and not easily definable
attribute. The parameters and their limits listed in the proposed water quality
objectives constitute a first line defense against specific forms of degradationm.
To obtain their full benefit, they should be used in conjunction with an overall
environmental management policy aimed at preserving the natural quality and
diversity of waters and shorelands as much as is consistent with their necessary
and desirable use. Stream classification is only part of the necessary water
quality management program for any basin. Without a firm commitment to such
programs, the value of stream classification is rather limited. For example, a
classification aimed at a high quality use of a stream for fishing and
recreation is of limited value if the shorelands are allowed to deteriorate or
if overcrowding spoils the recreational quality.

4, The actual relationship between water quality and use is not
completely defined by the criteria set forth for the designated uses. This is
partly so because the broad use categories on which the classification is based

encompass uses with different semsitivities. For example, some crops are far
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more sensitive to chloride concentrations in irrigation water than others.
There is no clear line separating sport and commercial fish from rough £ish as
far as sensitivity to pollutants is concerned. Similarly, there is a spectrum
of water-based recreation in which the sensitivity to pollutants and turbidity
varies greatly. Classification on the basis of these broad use categories,
therefore, entails the danger of oversimplification. It could well be that on
the basis of a few parameters a stream receives a relatively low grade in one
or more of the designated uses. This should not, in itself, be reason to open
the door to further deterioration of all other concentrations and conditions to
the limits corresponding to the designated uses.

5. To avoid the danger of oversimplification, it is desirable that
actual use patterns and their relation to water quality are included in the
on-going studies and surveys necessary to manage basin water quality. This does
not require complete inventories of use which would be costly and time-consuming
to produce and to maintain. The studies should rather concentrate on problem
areas and may demand mainly data that would be collected in any event by diverse
government agencies.

6. Care should be taken to preserve the integrity of the limits as
scientific information; they should not be modified to accommodate specific
uses. This may seem self-evident; however, the matter is not without practical
significance because of the unavoidable uncertainty in the limits. A simple way
of separating the scientific data from the enforcement process is to allow the
stream standard to differ somewhat from the consolidated list of limits. This
may be dasirable, for instance, when the natural background levels of one or
more parameters seem to warrant a somewhat less striet limit for the stream
standard. This device could also be used to preserve a somewhat higher quality
with respect to some parameters when other parameters force the classification
down.

7. It is noted that considerable uncertainty is suggested by the
prevailing use of the digits 1, 2 and 5 in the limits. This is at variance with
expressions like 5.0 mg/l and 0.20 mg/l, which denote a far greater precision.
The accuracy of the limits should either be properly implied or explicitly
stated.

8. A minor point is the complicated and obscure mathematical
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expression in the low flow criterion. From an explanatory note added in
paranthesis, it would appear that the low flow criterion is to be defined as the
flow below which the stream did not drop for 7 comsecutive days or longer in
more than ten percent of the total number of years on record. The proposed
criterion, however, states something quite different. It says that the critical
flow is exceeded by 90% of the 7 consecutive daily average flows on record for
the critical month(s). There are in each year 359 different sequences of 7
days. Without the words "in the critical month(s)" there would in one year be, on
the average, 35.9 such sequences, adding up to a period of about 30 days, in
which the flow would be below the critical flow. With an unspecified number of
critical months, the criterion becomes indeterminate. The attempt at
mathematical precision is further frustrated by the fact that statistical
estimates change each year when data become available. The definition of the
critical flow is to a large degree arbitrary, but the intent is obviously that
its magnitude must be fairly definite in each case. It would perhaps be better
to remove all formal uncertainty by stating that the stream standard will not
be applied to flows below a eritical level to be determined by the Department

as its estimate of the flow below which the stream flow will not remain for a
week or more in 10% of the years.

9. The water quality criteria for designated uses should be
officially accepted by the government so as to obtain a document that is more
than a compilation of scientific opinion. The Environmental Management Division
should be charged with the responsibility for periodic review and proper
procedures should be worked out for making changes when these appear to be
desirable. The procedures should entail (a) publication of the proposed
revision, (b) availability of all pertinent data to all interested persons,

(¢) an opportunity for all interested persons to be heard prior to any decision,
and (d) publication of all decisions made.
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PART IIIX

THE PROPOSED STREAM CLASSIFICATION
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Chapter 1

The Function of Stream Classification in Pollution Control

Introduction

Stream classification is an administrative tool in water quality
management. Although widely recognized as being rational and effective, it has
by no means found universal acceptance. An investigation into the proposal, as
requested by the Minister, must therefore include a brief appraisal of the
function of stream classification in pollution control. Specifically, the
appraisal must critically examine why stream classification should be preferred
over other methods of maintaining water quality.

Stream classification aims at placing environmental control over
surface waters on a more systematic basis. Much environmental contrel,
including the control exercised by The Clean Environment Commission is ad hoc.
This does not mean that decisions are arbitrary. Fach decision involves not
only the applicant but also the enforcement agency. Any interested party and
even the public at large can have an input into the decision-making process and,
if a decision is appealed, the Minister also becomes involved. Each decision
thus sets a precedent so that over the years a standard of practice is developed
which must stand up in actual experience with numerous operations. Nevertheless,
in the absence of general policies, objectives and guidelines, it is difficult
to do more than to curb local excesses.

As long as the environmental control requires nothing more than that,
the ad hoc approach may be quite adequate. This is the case when, on the whole,
the quality of the surface waters is satisfactory and sources of contamination
are few and far between.

The situation changes when the contamination gets to the point where
the combined effect of the pollutants interferes with the use of enjoyment of
the waters even though each contaminant discharge by itself may not be
unreascnable. Then there is a need for a more systematic approach to the
question of what are acceptable limits.

There are two principal considerations in any decision on effluent
1imits. The first is the effect of the contamination of the quality of the

water course and the use thereof. The second is the ability of the contaminator




to reduce the discharge of contaminants to the water course. The question of
what are reasonable limits obviously hinges on these two considerations.

Two brbad nethodologies present themselves in the setting of limits.
The first regards any discharge of contaminants into the environment as
undesirable. The practice can not always be avoided but should be curbed to
the fullest extent the operator is capable of. This methodology is, therefore,
called the best practicable technology approach.

The second methodology regards the transport and ultimate disposal or
deposition of waste products as a useful function of the natural environment
which can co-exist with other uses. The function of environmental management
is not to curb the discharge of waste as much as possible, but to see to it that
the effect of the contamination is compatible with other uses the stream is put
to. The emphasis is on the stream as a resource, the use of which is to be
optimized. This methodology is, therefore, called the best resource allocation
appraoch.

Stream classification is based on the latter methodology. As an
administrative tool, it stands or falls with the merits of the best resource
allocation approach as compared to those of the best practicable technology
approach. The discussion of stream classification in this chapter is, therefore,
put in the light of this comparison.

To avoid misunderstanding, two preliminary remarks must be made. In
the first place, the best practicable technology approach does not require that
discharges be reduced regardless of cost. But if it can be demonstrated that a
reduction is within the practical means of an industry or operation, then the
reduction must be achieved.

Secondly, with the best resource allocation approach, it is
conceivable that the use of a river or lake for waste disposal receives a higher
priority than its use for, say recreation and sport fishing. The question of
what can practically be achieved in the way of reducing contamination is
pertinent in the issue but only as part of the overall picture.

The two approaches will be compared from different points of view as
indicated by the subtitles of the chapter. Conclusions regarding the overall
suitability follow the comparison.
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1. Degree of Environmental Protection Afforded

The best practicable technology approach is often defended because it
seems to afford the highest degree of envircnmental protection that can
practically be achieved. This is an important consideration since there is
always uncertainty about the long term effects of releasing contaminants into
the environment. This uncertainty may not be reflected in the balance of costs
and benefits on which the best resource allocation approach is based.
Consequently, it is possible that with the latter approach a degree of pollution
is tolerated that could have been prevented and that is regretted at a later
time.

In practice, this advantage of the best practicable technology
approach is rather illusory for two main reasons.

In the first place, it should be realized that the best practicable
technology approach actually gives priority to the requirements of the industry
or operation for the use of the environment for waste disposal. There is no
limitation on the development or on the expansion of any industrial operation
in any location; all that is required is that the discharge of waste be kept to
a practical minimum. Waste producers may thus gradually encroach on the quality
of a stream and cause serious degradation. With the best resource allocation
approach, it is possible to prevent an undesirable concentration of waste
producers on a given stream. Sensitive streams or high quality streams can
thus be given a degree of protection that is more stringent than with the best
practicable technology approach. This protection may well take intc account
any uncertainty as to long term effects of the contaminants.

In the second place, the protection afforded by the best practicable
technology approach is entirely dependent on the interpretation of the term
"practicable".

Economic considerations play a large role in deciding what is
practicable in pollution control. It is usually held that the highest degree
of control actually achieved by the industry in any location represents best
practicable technology for a given process. By requiring the entire industry
to match this degree of control, a uniformly high standard would be obtained
across the country. However, adopting this standard presumes a roughly equal

position of the industry across the country with respect to the burden imposed
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by the control. Generally, this presumption is only valid when the pollution
control measures do not really hurt the industry. Otherwise, the impact of the
pollution control requirements will usually hit the industry at one location
harder than at another location. Thus, what is practicable in one area may be
impracticable somewhere else. Moreover, in an international context, the
required pollution control could conceivably affect the competitive position of
an industry to the point that the question of what is practicable may have to
be reviewed in that light. 1In that situation, it would certainly be desirable
to take into account what the effect of relaxing the standards would be on the
environment; and that would bring one back to the question of best resource
allocation.

The best resource allocation approach may also fail to protect the
environment for example, when pollution havens are allowed to develop for the
sake of attracting industry or when streams are sacrificed for the sake of
cheap waste disposal. Even then the best resource allo tion approach has the
advantage that all the cards are put on the table and that costs and benefits
are made explicit. This allows at least a critical evaluation of what is meant

by "best allocation".

2. Integration in Planning and Development

New methods of containing and recycling waste must continually be
developed if progressive deterioration of the surface waters is to be prevented
in the face of mounting pressures by population expansion and economic growth.
It is, therefore, important that a method of pollution control is adopted which
stimulates developments that reduce the conflict between growth and environmental
quality. There are two aspects to this problem. In the first place, the
industry or operation must be motivated towards reducing the pollution load.

In the second place, the use of the surface waters must be regulated so as to
minimize conflict.

Concerning the first aspect, the best practicable technology approach
places the discharge standards under constant review and advantage is taken of
all technological development as it becomes available for practical purposes.
It is true that the industry will have little incentive for the development of

new techniques for reducing the pollution load if the new control methods would
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be more costly. Nevertheless, new processes are continually being developed
and, when faced with the prospect of having to meet more stringent standards
because of new developments, an industry will usually try hard to find
economical ways of doing this. The comstant review process inherent in the
best practicable technology approach thus appears to be a definite advantage.

With the best resource allocation approach, there is little incentive
towards developing better techniques as long as the constraints are not tight.
This situation changes when (a) the stream classification requires industries
and operation to clean up in order to meet the objectives, or (b) when the
growth of industries and operations begins to encroach on the limits set in
accordance with the water quality objectives.

With either approach, discharge limits will have to be changed
periodically to meet changing conditions. Tightening up discharge limits
because of possible overloading of a stream by additional polluters is bound to
be unpopular with those who were there first. The same difficulties are
encountered when more stringent standards are adopted because of technological
development elsewhere.

Concerning the second aspect, regulating the use of the water
resources so as to minimize the conflict between growth and environmental
quality, the best resource allocation approach fite right in with regional
planning. It also shares in all the difficulties of regional planning; the
difficulty of setting rational and realistic plamning objectives, the difficulty
of weighing costs and benefits and arriving at proper priorities, the difficulty
of trying to foresee future development. The way to resolve these difficulties
is not to give up on planning, but to adopt a flexible approach which emphasizes
the direction of the development rather than its final results.

3. Reascnableness and Equitability

A serious disadvantage of the best practicable technclogy approach is
that a substantial cost may be involved in achieving the prescribed reduction
without it being made clear that the benefits to the environment justify the
cost. The waste producer thus feels that he is unreasonably made to pay for an
abstract principole rather than for a worthwhile purpose.

The other side of the coin is that the imposition of uniform emission
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and effluent standards prevents the occurrence of pollution havens where local
industries receive a competitive advantage at the expense of the environment.
For this reason, the best Practicable technology approach is sometimes
considered to be the more equitable. However, the argument is not very
substantial. A great many factors determine the competitive position of an
industry. There is no reason why a firm should be allowed to take advantage of,
say its proximity to the markets and not of its proximity to streams with a low
use classification or a high assimilative capacity.

The best resource allocation approach may in fact impose different
standarde on industries on the basis of their location. This is in itself
neither unreasonable nor inequitable. However, it is easy to see how this

Principle can be abused.
4. Conclusions

It would appear from the foregoing comparison that both appreaches can
be made to work if there is a determination to make them work. The best
resource allocation approach, however, has several basic advantages over the
best practicable technology approach. They may be summarized as follows.

In the first place, the best resource allocation approach recognizes
that the deposition of waste products in the environment is not necessarily
incompatible with a high quality use and enjoyment of the natural resources.

In the second place, the approach aims at making the benefits as well
as the costs of the waste disposal explicit.

In the third place, the approach ties in with regional development
Planning and thus provides a rational basis for decisions concerning discharge
standards.

Two disadvantages were noted. Firstly, the uncertainty about the
assimilative capacity of a stream or lake may be reason for reducing waste
discharges to a practical minimum even if the adverse effects of less stringent
limits cannot be demonstrated conclusively. In the second place, there is a
danger of undue rigidity in any attempt at formulating a comprehensive plan for

resource use.

These disadvantages can largely be overcome by adopting a flexible
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approach which takes the uncertainty of the assimilative capacity of the
environment and the uncertainty concerning future development into account.
This may mean that in specific instances the discharge limits may be determined
by best practicable technology, for example, where allowances for uncertainty
must be made and the more stringent limits would not impose an undue hardship
on the industry or operation. It also means that proper procedures must be
worked out for changes in classification where this is desirable.

The Commission was very interested in the comments by the
representative of the Ontario Ministry of the Environment in view of their
tentative rejection of stream classification. The Commission notes that the
present system of guidelines based on general water quality objectives is being
reviewed precisely because it lacks specific implementation procedures. It
remains to be seen if any other system that does not get dovm to classifying
individual streams will prove to be more satisfactory.

Concerning the current Ontario proposals, tentatively outlined by the
Ontario representative, the Commission notes that the overall objective is
making all surface waters suitable for fishing and body contact water recreation.
This is a very high objective; but the admission that it is a long term
objective, which may not be reached for some streams in the foreseeable future,
could well take the bite out of it and render it little more than a bland
resolution to aim at high environmental quality. If that is the case, then the
commitment towards specific improvements or towards maintaining quality in
actual situations must be evident at a different level of decision making if it
is there at all.

The Commission recognizes the problems inherent in stream classification
and appreciates the danger of '"getting locked into difficulties". However,
l1imits set on actual operations on an ad hoc basis also affect the future use
of a stream. It seems preferable to face the question of "best use" in the
wider context of stream classification rather than case-by-case whenever an
effluent limit must be set. It should be recognized that a classification can
be changed if necessary and that target dates can be incorporated to achieve

greater flexibility and to avoid unnecessary rigidity.
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Chapter 2

The Implementation of Stream Standards

Introduction

The level of water quality corresponding to a given stream
classification must be expressed in a stream standard which summarizes all the
limits that must be met. The effectiveness of stream classification as a tool
in water quality management therefore depends on how well such a stream
standard can be implemented.

A number of administrative devices are available for this purpose.
Some are in use in other jurisdictions, others have been strongly recommended in
the pertinent literature by environmental economists.

In this chapter, the various implementation methods will be discussed
briefly under successive subheadings. Following this, the method that appears
best suited for the Manitoba situation will be recommended.

Direct Enforcement

To comply with the stream standard imposed by the classification of
any stretch of river, waste producers must be required to keep the total waste
load below the designated limits. It would be quite desirable if the
enforcement could be related directly to this requirement so that a waste
producer would be charged with a violation if, and only if, the stream standard
was found to be exceeded. The waste producer could then plan his operations to
take full advantage of the varying capacity of the stream as a recipient of the
various waste products. This would enable him to minimize his cost and to
concentrate on keeping the impact of waste production during the critical flow
periods below the specified limits. Furthermore, the enforcing agency would
not need to be involved in the technical aspects of the waste production;
neither would there be occasion for concern about mixing zones or about the
assimilative capacity of the stream. The only concern would be with the actual
level of pollutants in the stream at designated locationms.

Unfortunately, this ideal can seldom, if ever be attained. There are
usually many waste producers on a stream. In the absence of effluent limits,

the upstream polluters would be able to use the total carrying capacity of the
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stream leaving the downstream dischargers with the choice of withholding all of
their pollution load or violating the stream standard. Moreover, a program that
would monitor the concentrations of a long list of contaminants in a variable
stream would be extremely costly and cumbersome if it had to be adequate for the
purpose of legal enforcement.

The implementation of stream standards can be achieved only by means
of effluent limits. The proper role of a stream standard is to serve as a guide

by which appropriate effluent limits can be set.

Orders

Effluent limits can be set on a case-by-case basis by order of The
Clean Environment Commission, as is the current practice. Little needs to be
said about this procedure since it is at the present time the normal way in
which environmental control is exercised over many different categories of
operations in this Province. The adoption of stream standards would make a
difference since the adopted standard would presumably represent declared
government policy. The Commission would thus be obliged to set the effluent
limits in the order with a view to meeting the stream standard.

It will be evident that a2 considerable amount of judgement is needed
to translate a stream standard into effluent limits. There may be a variety of
waste producers with different patterns of waste discharge during the year.
There is a continual change in flow, in background levels of contaminants and
in assimilative capacity of the stream. Future developments must also be
provided for. It would, therefore, be a source of confusion if the stream
standard were regarded as more than a guide for the Commission if it were given
an independent status that would allow a number of competing interpretations to
gain recognition in court and appeal procedures. There is also no need for
this, since only experience will tell whether the stream standards are being met
with the effluent limits imposed in the orders.

The order system has the advantage of flexibility. Each case is
considered on its merits in proceedings which involve the waste producer, the
enforcing agency, the parties at interest and the public at large. Stream
standards would be a desirable complement to the present system since the

Commission has ne jurisdiction in deciding on the best use of surface waters or
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any other natural resource. Yet, its decisions may influence this use to a
marked degree either by fixing the status quo or by changing it.

A disadvantage of the order system is that each case requires a
separate investigation which may be time consuming and cumbersome. Experience
has shown this drawback to be far less serious than may appear at first glance.
It has been found that patterns develop which allow similar cases to be handled
quite expeditiously. When dissimilarities require more time, experience shows
that the extra time is usually well spent on achieving a solution that matches
the situation.

Permits

A permit system differs from the order system in that it is concerned
only with the waste load each producer is allowed to discharge in any given time
period, and not with any other condition aimed at controlling the waste
discharge.

An interesting feature of the permit system 1s that, once established,
it conceivably could become self-regulating by making permits transferable
through purchase and sale on the market. Firms wishing to establish themselves
or wishing to expand their operations would have to purchase portions of permits
from other waste producers. The demand for waste permits would thus encourage
waste producers to try reducing their discharge so as to be able to sell part
of their permit. Economic expansion would thus be accompanied by a voluntary
effort to adopt improved waste treatment practices. In addition, any industry
or operation would have the assurance that it would not have to meet more
stringent pollution control requirements in the future unless it chose to do so
by selling part of its permits. Implementation of the stream standard would
thus be an almost automatic process that would require only periodic checks to
ensure that permits would not be violated.

The permit system has been mentioned favourably in publications by
economists, but the Commission is not aware of it having been tried anywhere for
pollution control. Its success would depend entirely on how well the market in
permits would function. This could well leave much to be desired. Moreover,
the initial distribution of the permits would very much favour existing

operations and industries unless the government would sell the permits from the
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onset. This would raise a host of problems. With additional development, there
would be pressure for additional permits. All in all, there is room for
considerable doubt as to the desirability of this system In Manitoba.

Effluent Charges

Effluent charges are frequently being advocated by economists and
others as a means of promoting responsible and efficient action by waste
producers to keep waste discharges to a minimum.

It is not uncommon to levy effluent charges when waste producers make
use of common waste treatment and water supply facilities. The charges are then
based on the cost of treating a particular waste discharge to the required
standard. Effluent charges have been an outstanding success in the pollution
control of the industrial Ruhr area in West Germany.

When wastes are discharged directly into a river, and no further
treatment occurs, then effluent charges can be used either to compensate for
damage and deterioration or for the purpose of deterring avoidable waste
discharges.

Compensation is obviously very difficult, if not impossible, to
achieve since it requires expressing the damage or deterioration in monetary
terms. In addition, it is also practically impossible to single out the persons
who actually suffer the damage so that inequities and distortions inevitably
arise,

Deterring avoidable waste discharges by means of effluent charges
requires stream standards so that one can determine the level of waste reduction
one should aim for. In theory, it should be possible to set the effluent
charges at a level which makes it more profitable for the waste producer to
comply with the standard than to violate it. The principal advantages of the
system would be the following.

In the first place, there would be a continuing incentive motivating
te producer to search for economical means of reducing the discharge of
ince the cost of downstream pollution would be internalized.

In the second place, the system would allow waste producers more

freedom in planning their own operations. Operations that would require costly

installations to reduce their waste discharge would opt for paying the charges

40



