


Even after allowing time for construction of storage facilities

and procurement of alternative supplies an absolute rule against any

infringement of protected stream flows could create extreme hardships.

Moreover, an absolute rule probably would not be enforced. In the event

of an actual shortage public water supplies and other economically

valuable uses are not likely to be substantially curtailed in order to

maintain stream flow. Practical enforcement powers should strongly

encourage the development of storage facilities prior to actual short-

ages. This encouragement could be provided through a predetermined

system of fines for infringements of protected flows. Of course, the

penalties would have to be sufficiently high to make compliance more

economical than the fine. Penalties should apply to all infringements

without exception.

4. Impact on water users

In considering the impact of a flow protection policy on water

users it should be noted that restrictions on diversions and detentions

would be increased only to the extent that the protected flow exceeded

obligations based on riparian rights. Thus, the impact would vary

inversely with the extent of existing obligations. The necessity of

actual adjustments in water use or supply would also vary with the

relationship of use to supply. A minor restraint on water management

policies would be the only impact on users with supplies in excess of

actual use. Less fortunate parties could modify use or expand supplies

in a variety of ways. Basic approaches could include: reductions in

use; re-regulation of flow; and development of supplemental supplies.

Choice of method could be left to the individual user.

Reductions in use would probably be the primary method of adjustment

for uses of low economic value. As many farmers do not irrigate forage

crops from available water supplies, there would presumably be little

investment for supplemental supplies by those currently irrigating these

crops. Potential power production at some of the smaller hydroelectric

stations would not warrant investment in afterbays to re-regulate fluctu-

ations in flow. 1 At some of these small stations passing the protected

1 Of the fifteen hydroelectric stations in Connecticut, six have a
generating capacity of 800 kilowatts or less. Source: Fifty-sixth
Annual Report of the Public Utilities Commission, State of Connecticut
(Hartford, 1968), p. 93.
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flow at all times would probably result in either operation only during

seasons of relatively high stream flow or a complete cessation of oper-

ation. Manufacturers detaining flow nights and weekends for use during

working hours could reduce detention requirements through increased

recirculation, which would have the external effect of a reduction in

use.

Re-regulation of flow would likely be the most economical approach

for detentions of substantial volume. Afterbays should be as near the

point of use as practical. Acquisition of needed land and rights-of-way

for developing the most appropriate sites could be difficult in the

absence of condemnation powers. This authority could be created through

an amendment to the existing statutes which provide a form of condemna-

tion power for parties wishing to develop a mill site.1

Many users requiring supplemental supplies would qualify for assis-

tance under one or more of the numerous federal programs related to water

supply. Both the Corps of Engineers and the Soil Conservation Service

are authorized to provide storage capacities for water supplies in

multiple-purpose projects. Participants in these projects benefit from

the economies of size in construction and from low interest charges.

No interest is charged on the cost of water supply storage until the

supply is first used provided the interest-free period does not exceed
2ten years. The Soil Conservation Service offers technical assistance

without charge to farmers planning to expand water supplies. The

Agricultural Stabilization and Conservation Service of the United States

Department of Agriculture pays 50 per cent of construction costs for

farm ponds provided the primary purpose is not to bring additional land

into production through irrigation. Both loans and grants for water

1 Connecticut General Statutes (Rev. 1958), Sec. 52-446 through 455.

2 For additional information on the authority of the Corps of
Engineers to enter into water supply contracts see: "Water Supply Act
of 1958, Title III of Public Law 85-500," July 3, 1958 (85th Congress,
2nd Session). The Soil Conservation Service has similar authority to
develop water supplies on watersheds up to 250,000 acres in size.
See: "Multiple-Purpose Watershed Projects Under Public Law 566," Soil
Conservation Service, U.S. Department of Agriculture (PA-575), May 1963,
13 pp.

Agricultural Stabilization and Conservation Service, U.S. Department
of Agriculture, "Agricultural Conservation Program, Connecticut Handbook
for 1968" (ACP - 1968 - Conn.), March 1968, p. 13.
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supply are also available under numerous federal programs not specifi-

cally oriented toward the development of water supplies.1

A stream flow protection policy would create some rule uncertainty

for the regulated users during the establishment of flow objectives

and sharing agreements. However, once these policies were established

future adjustments to share with new users would be on the basis of

riparian rights. With an established system rule uncertainty for the

regulated users and physical uncertainty for all users could be held to

a low level through maintenance of rather stable flow protection objec-

tives. While a particular level of flow protection is subject to debate,

at least some regulatory limit on diversions and detentions appears to

be clearly justified.

D. Pollution Control

Pollution control efforts by both the Federal Water Pollution

Control Administration and the Water Resources Commission are composed

of three basic parts, determination of water quality objectives, finan-

cial assistance, and regulatory activities. The relationships among

these activities are somewhat less direct than might be presupposed.

The regulation of individual waste discharges are usually based on

treatment standards rather than stream quality objectives. Neither

federal nor State regulatory powers are dependent upon the existence of

the cost-sharing programs. However, compliance with regulatory orders

is necessary for receipt of financial assistance.

1. Quali ty objectives

Criteria for setting water quality objectives or standards, and the

role of such standards, have been the subject of considerable debate

since passage of the Federal Water Pollution Control Act of 1965.2 The

Act requires that quality standards be set for all interstate waters (in-

cluding coastal waters), and that standards and plans for implementation

1 Office of Economic Opportunity, "Catalog of Federal Domestic
Assistance" (Information Center of OEO), January 1969, 610 pp.

2 Federal Water Pollution Control Act, op. cit., Sec. 10.
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and enforcement be filed with the Secretary of the Interior. 1 Failure

by a state to comply with the requirements of the Act results in

authority for direct action by the Secretary. Moreover, the Secretary

is responsible for determining if standards comply with the following

cri teri a:

Standards of quality established pursuant to this subsection
shall be such as to protect the public health or welfare,
enhance the quality of water and serve the purposes of this
Act. In establishing such standards the Secretary, the Hearing
Board, or the appropriate State authority shall take into
consideration their use and value for public water supplies,
propagation of fish and wildlife, recreational purposes, and
agricultural, industrial, and other legitimate uses.

Except for an emphasis on enhancement of water quality, the Act gives

little guidance in setting the quality objective for a particular stream.

Additional criteria for establishing water quality standards were

provided by the Federal Water Pollution Control Administration. 3 Unfor-

tunately, the two most specific criteria have been of little assistance

in achieving the overall objectives. The guidelines as revised in 1967

specify that no standards providing for less than existing water quality

will be acceptable. 4 A strict enforcement of this requirement would

have, more or less, closed large areas of some states to any urban or

industrial development. Strong reaction against this absolute rule of

no degradation resulted in a progressive softening of the requirement.

On February 8, 1968, the Secretary of the Interior agreed that a lowering

of quality would be permitted if justified to both the state involved and

the Department of the Interior. 5 The requirement of federal approval for

1 When the Act was passed in 1965, the Secretary of Health, Education
and Welfare was responsible for administration. Authority and respon-
sibility under the Act was shifted to the Secretary of the Interior on
May 10, 1966. Source: "Reorganization Plan No. 2 of 1966," Appendix A,
Federal Water Pollution Control Act, op. cit., p. 1.

2 Federal Water Pollution Control Act, op. cit., Sec. lO(c)(3), p. 16.

Federal Water Pollution Control Administration, U. S. Department of
the Interior, "Guidelines for Establishing Water Quality Standards for
Interstate Waters" (originally issued May 1966, revised January 1967).

Ibid., item number 1, under Policy Guidelines (pages not numbered).

5 Rocky Mountain Mineral Law Newsletter, Water Law, Special Pollution
Control Issue, Vol 11, No. 7, October 1968. (The Water Law Newsletter is
compiled and edited by the Water Law Center, University of Wyoming and
published by the Rocky Mountain Mineral Law Foundation, University of
Colorado, Boulder), p. 2.
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each lowering of quality met strong opposition from many states and

from the United States Chamber of Commerce. The Rocky Mountain Mineral

Law Newsletter reports that "state water quality standards have been

approved which contain statements that high quality waters will not be

lowered in quality unless such change is justified to the state pollu-

tion control agency alone. Federal concurrence is not required." 2 The

unrealistic standard of no lowering of quality in the earlier guidelines

may have been a major factor in arousing opposition to federal control

over degradation.

The other specific requirement in the guidelines issued by the

Federal Water Pollution Control Administration prohibited use of a

stream for the principal purpose of waste disposal. "No standard of

water quality will be approved which provides for the use of any stream

or portion thereof for the sole or principal purpose of transporting

wastes. " 3 Even with improved treatment, waste disposal will continue to

be the principal use of at least sections of some streams. A more real-

istic perspective would be helpful in planning the location of future

outfalls and in setting standards to protect public health and prevent

nuisances in neighborhoods near the stream sections receiving large

quantities of waste.

Despite the emphasis on stream standards based on potential water

use, much of the actual guidance in setting stream standards seems to

have come from the guidelines relating directly to treatment levels.

No standard will be approved which allows any wastes amenable
to treatment or control to be discharged into any interstate
water without treatment or control regardless of the water
quality criteria and water use or uses adopted. Further, no
standard will be approved which does not require all wastes,
prior to discharge to any interstate water, to receive the
best practicable treatment or control unless it can be demon-
strated that a lesser degree of treatment or control will be
provided for water quality commensurate with proposed present
and future water uses .

1 Ibid.

2 Ibid.

3 "Guidelines for Establishing Water Quality Standards for Interstate
Waters," op cit., item number 3 under Policy Guidelines.

4 Ibid., item number 8 under Policy Guidelines.
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In a somewhat indirect manner, practicable treatment generally has been

defined as secondary treatment (approximately 85 per cent removal of

decomposable organic matter and suspended solids) for municipal sewage

and a comparable level of treatment for industrial wastes.

Since the states are required to meet both stream and treatment

standards, and the latter are thee more specific, the federal policy

encourages the states to set target classifications according to quality

conditions expected to result from secondary treatment of waste flows

anticipated in the near future. Quality objectives set for Connecticut

waters appear to have been largely determined by this procedure with

some modification to account for projected uses. 2 The statewide, long

range plan for the management of water resources of Connecticut should

soon provide guidance for modifying quality objectives.

1 At a Senate Hearing, James W. Quigley, Comnissioner, Federal
Water Pollution Control Administration, made the following statement
in response to a question as to whether or not the Department of the
Interior had developed specific minimum standards against which state
standards would be measured:

Senator, as I understand your question, we have not drafted
a set of minimum standards. The Secretary, in his prepared
statement, referred to the National Technical Advisory
Committee on Water Quality Criteria. The Committee's member-
ship is made up of the finest experts in their respective
fields. The Committee's Interim Report commends specific
water quality requirements for various water uses, to guide
the Secretary and to guide us in making our decisions on the
standards submitted by the States.

I think I made the point earlier in answering the chairman's
question that to date the same ten states that we have approved
have all provided for a minimum secondary treatment in municipal
wastes and roughly its equivalent for industrial wastes.

Now, I am not going to sit here and tell you that in all of
the submissions of the remaining 40 states that we will send
to the Secretary, in every instance secondary treatment will
be required. It may not be achieved in some instances; but,
as a general proposition we are trying to achieve this where
we can, when we can.

Water Pollution - 1967 (Part 2). Hearings before the Subcommittee
on Air and Water Pollution of the Comnittee on Public Works, United
States Senate, 90th Congress, August 9 and 10, 1967, p. 548.

2 "Water Quality Standards," State of Connecticut, op. cit.
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2. Cost-sharing programs

Since passage of Public Act No. 57 in 1967, Connecticut has provided

grants to municipalities for 30 per cent of the cost of constructing

pollution abatement facilities. The state grant program qualifies

Connecticut communities for the maximum federal grant of 50 per cent

plus an additional ten per cent of the amount of the federal grants for

municipalities participating in regional planning. 2 Thus, most communi-

ties can qualify for grants of 85 per cent of the costs of constructing

treatment plants and interceptor lines.

In order to avoid delays due to a shortage of federal funds, the

Secretary of the Interior has been authorized to enter into contracts

with states and municipalities to pay the federal grant over a period of

up to 30 years. Payments under these contracts are for the same items

that would be covered under a grant from current funds; however, the

contract does not include interest on obligations issued by the contract-

ing party. 3 Prefinancing by the State will mean that the State will pay

the interest. Nevertheless, Connecticut has maintained an active grant

program. The $150,000,000 bond authorization in Public Act No. 57 was

increased to $250,000,000 in 1969. 4

Substantial assistance in treating industrial waste is available

only to those industries discharging into a municipal sewage system.

The federal investment tax credit law and the several Connecticut tax

concessions provide some assistance for industrial waste treatment. The

federal investment tax credit law allows firms to deduct from corporate

income tax an amount equal to seven per cent of the capital costs of

buildings and equipment. Investment for air and water pollution control

have been exempted from temporary suspensions of the tax credit law. 5

1 (Connecticut Public Act No. 57) op. cit, Section 18.

2 Federal Water Pollution Control Act as amended by the Water Quality
Improvement Act of 1968 (9th Congress, 2nd Session), Section 8 (b) (7)
and 8 (9).
3 Ibid., Sections 8 (e) and 8 (f).

"An Act Increasing the Bond Issue for Water Pollution Control"
(Connecticut Public Act No. 384, 1969 General Session).

Analysis of the effectiveness of tax credits and other types of tax
concessions see: Mantel, Howard N., et al., Industrial Incentives for
Water Pollution Abatement (a report prepared by the Institute of Public
Ad-inistration, for the Public Health Service, Washington, U. S.
Government Printing Office), February 1965, 95 pp.
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Connecticut allows a credit against the Corporation Business Tax of an

amount equal to the product of the tax rate and the capital cost of

water pollution control facilities. These tax credit laws assist only

those firms with taxable net income.

Connecticut taxes utilities and unincorporated businesses on the

basis of gross income. Tax credits on these businesses assist economi-

cally marginal as well as profitable firms.2 Buildings and equipment

acquired after July 1, 1965, for treating industrial wastes are exempt

from local property taxation.3 Equipment, supplies, and materials used

in treating industrial wastes are exempt fronm State sales tax.4

These financial assistance programs provide no direct incentive

to abate pollution. Cost-sharing is effective only when accompanied

by more direct measures such as regulation or effluent charges.

3. Regulatory powers and procedures

Responsibility for water pollution control is shared by the Water
Resources Commission and the State Department of Health. With an obli-

gation to protect public health, the Department of Health is primarily

concerned with the purity of public water supplies, the safe operation

of sewage treatment plants, the purity of shellfish, and the safety of
public swimming areas. Immediate protection of public health often

involves a restriction of use rather than abatement of pollution. The

objectives and activities of the Department of Health are complementary

to the more comprehensive water quality protection and improvement

program of the Water Resources Commission. In evaluating the adminis-

trative process, Focht concluded that the staffs of the two agencies

have benerally maintained an excellent working relationship.5

The regulatory powers of the Water Resources Commission were

expanded by Public Act No. 57. Since May 1, 1967, the Commission may

1 (Connecticut Public Act No. 57), op. cit., Section 29.

2 Ibid., Sections 30-32.

3 Ibid., Section 27.

Ibid., Section 28 and "An Act Concerning the Sales Tax Exemption of
WateroTllution Control Consumables" (Connecticut Public Act No. 188,
1969 General Session).

Focht, op. cit., p. 27.
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issue abatement orders without a formal hearing. 1 Thus, hearings are

necessary only when requested by the alleged polluter. The Cominission
is no longer required to specify a waste treatment method. 2 As Focht

puts it, "Since May 1, 1967, the alleged polluter has the burden of

establishing that the order directing the abatement of pollution should
be revised and modified. This has substantially strengthened the hand

of the Cormission in dealing with the problem of water pollution in this

State. 113

Public Act No. 57 authorized the court to impose a fine of not more

than $1,000 for each knowing violation of any provision of the Act. 4

Each day's continuance of a violation was declared to be a separate and
distinct offense. However, the actual threat of substantial fines was
reduced in 1969 by legislation exempting from penalty violations during
the time when either a hearing or an appeal is pending. 5 Considering the

large investments often required to abate pollution and the fact that

orders can now be issued without a hearing, unwarranted uncertainty could

have been created by making dischargers subject to fines for activities

during the course of hearing procedures. But the move to reduce uncer-

tainty for alleged polluters may prove excessive. Exempting from penalty

violations continuing during the entire course of appeals may result in

the use of appeal procedures as delaying tactics. The incentive to

appeal just to postpone the expense of abatement could be reduced by

modifying the statutes to permit fines for violations continued during

the course of appeals.

1 Ibid.

2 Prior to May 1, 1967, the Commission was required to specify one
or more systems for abating the pollution and to allow the discharger
to choose among available systems. Orders could not require treatment
involving unreasonable or inequitable cost. Sources: Connecticut General
Statutes (Rev. 1958), Sections 25-1 through 25-24.

3 Focht, op. cit., p. 27.

4 (Connecticut Public Act No. 57) op. cit., Section 17.

5 "An Act Concerning the Forfeitures for Violations of the Water
Pollution Control Statutes" (Connecticut Public Act No. 486, 1969 General
Session).
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4. Economic incentives

Lack of economic incentives for waste control and treatment is

probably the most serious limitation of the existing pollution control

procedures. Industries and municipalities have no incentive to propose

plans for treatment beyond the minimum necessary to obtain a permit.

The fact that the Water Resources Commission is no longer required to

suggest a treatment method does not mean that the Commission can now

rely on waste dischargers for information about pollution control tech-

niques. Only when there is strong opposition to a proposed discharge

can the regulated parties be expected to inform the Commission about new

and more effective abatement techniques which are also more expensive.

Since control of industrial waste should start with process selection,

effective abatement through a regulatory process requires that the

Commission staff keep abreast of current technology in manufacturing

processes. A major administrative effort is also required to check on

operating policies pertaining to waste control, spillage, clean-up

procedures, and waste treatment.

With little or no incentive to reduce waste discharges beyond levels

required by standards based on known techniques, waste contributors have

little incentive to conduct or support research on pollution abatement.

Treatment problems of most municipalities are sufficiently similar to

utilize the results of a general research effort by universities, govern-

ment agencies and firms engaged in the manufacture of sewage treatment

supplies and equipment. But control and treatment of many industrial

wastes require more specialized research. The Water Resources Commission

recognized the need for research on industrial waste treatment and has

sponsored research at Wesleyan and Yale Universities. Research under

these contracts has pioneered the development of a number of industrial

waste treatment processes. Research efforts could be stimulated through

advance notice of higher control requirements and through direct economic

incentives.

1 Merwin E. Hupfer, "Forty Years of Water Pollution Control in
Connecticut," a paper presented at the 81st Annual Meeting, Connecticut
Society of Civil Engineers, Inc. (Cheshire, Connecticut, April 22,
1965), (23 pages), p. 9.
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Advance announcement of higher standards:

Research by both waste dischargers and firms producing pollution

control equipment and supplies could be encouraged through advance

announcement of more rigorous standards. In order to maintain credibil-

ity, requirements should be realistic and enforcement schedules should

be maintained. Completely unrealistic standards could be avoided by

setting the future requirements just within the limits of current

technology. Industrial and research firms would then have an incentive

to seek more economical methods of compliance. Meanwhile, more basic

research at universities and other publicly-supported agencies and

institutions should generate the basis for higher standards by making

more effective control technically possible. An expectation of rising

standards appears to be the key to encouraging research through a

requlatory program.

Sewage service charges:

An inquiry to several members of the Water Resources Commission

staff about sewage service charges in Connecticut revealed only two

examples of charges based on content of industrial waste. The Town of

Wallingford operates an industrial waste treatment plant in conjunction

with the sewage treatment plant. Four establishments are served by

industrial sewers which receive no sanitary wastes. The four users pay

all operating costs including a reserve for replacement of equipment and

facilities. The cost of chemicals is allocated according to an analysis

by an engineering firm. Subsequent testing for reapportionment is to be

at the expense of the user requesting the review. Costs other than for

chemicals are allocated in proportion to the volume of waste discharged.

The City of New Haven charges one large textile dyeing plant for one

half of the chlorine cost attributable to the firm's waste water. Chlo-

rine cost is estimated on the basis of the decrease in chlorine demand

when the plant shuts down annually for a two week vacation period.
2

1 Source: Letter and attached data from Vincent A. Maseia,
Superintendent, Department of Public Utilities, Water and Sewer Division,
Town of Wallingford, Connecticut, November 14, 1969.

2 Source: Telephone conversation: Edgar B. Vinal, City Engineer,
City of New Haven, Connecticut, October 16, 1969.
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Sewer use ordinances usually limit the concentration of numerous

materials. Unfortunately, these requirements can often be met more

economically by dilution than through control or treatment. In many

municipalities the incentive to dilute rather than treat is reduced

somewhat by sewage service charges based on the volume of water used.

However, a reasonably efficient combination of industrial waste control,

pretreatment at the source, and final treatment at the municipal plant

can be expected only if charges are based on the volume and content

from each major source.

Basically similar principles and procedures for setting sewage

service charges have been recommended in several reports. The most

comprehensive study was made by a joint committee representing eight

national organizations.

The "Joint Committee" report recommends that both capital and

operating costs be divided between current users and property owners.

The capital and maintenance costs of capacity for future growth, infil-

tration, and storm waters in the case of combined sewers are assigned

to property owners. Benefit assessments and property taxation are the

recommended methods of financing the property-related costs. The report

recommends that costs resulting from use be allocated among users

according to the cost of providing service to each user or group of

users. The cost allocation process involves estimating per unit costs

for volume, suspended solids, biochemical oxygen demand (BOD), chlorine

demand, and other characteristics having an impact on costs of current

use. The unit costs can be applied directly for major industrial dis-

chargers. For sources not large enough to merit individual analysis the

costs associated with quality characteristics can be incorporated into a

charge per unit of volume through the use of average concentrations for

various types of users.

An extensive range of methods and formulas was illustrated as the

result of a survey of industrial waste disposal charges by the American

Committees of the American Society of Civil Engineers and the
Section of Municipal Law of the American Bar Association and Representa-
tives of American Water Works Association, National Association of Rail-
road and Utilities Commissioners, Municipal Finance Officers Association,
Federation of Sewage Works Associations, American Public Works Associa-
tion, an Investment Bankers Association of America, "Fundamental
Considerations in Rates and Rate Structures for Water and Sewage Works,"
Ohio State Law Journal, Volume 12, No. 2 (Spring 1951), pp. 151-276.
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Public Works Association. The survey, which included all cities in the

United States with a population of 5,000 or more, resulted in replies

from 256 cities levying some form of charge for industrial waste. The
charges were based on quality and quantity in 32 cities. In all cases

except one the general approach was to combine a regular charge with a
surcharge for wastes exceeding limits defined for "normal sewage." Five-

day BOD at 20° C., suspended solids, hydrogen ion concentration (pH),
and chlorine demand were the major constituents on which surcharges

were based. 1

Conventional cost accounting procedures are of limited use in

setting charges for wastes which impede the treatment process even when
present in small amounts. While the concentrations of toxic wastes are

usually limited by ordinance, these materials should also be considered
in establishing charges. Operating efficiency can be reduced even by

small concentrations. Moreover, metal wastes become concentrated in
digesters and trickling filters.2

Assessments for toxic wastes are levied by regional water management

associations in Germany. These regional agencies are responsible for

land drainage, water supply, and stream flow regulation, as well as

pollution control. The perspective of the multiple-purpose agencies in

the Ruhr area is more oriented toward the condition of the stream and the

costs of the entire system than toward the operation and cost of a par-

ticular treatment plant. Moreover, use of in-stream oxidation lakes and

conversion of the Emscher into a concrete-lined waste channel with subse-

quent treatment of the entire dry weather flow have eliminated any clear

definition of sewer, treatment plant, stream and lake. The charges

levied in the Ruhr area combine many of the features normally associated

with both effluent charges and sewer charges. Viewing the stream and

the treatment plant as an integrated unit has facilitated the use of

a dilution factor in setting charges for toxic wastes. The charge is

based on the cost of providing dilution water required to protect fish.3

1 Public Works Engineers, "Industrial Waste Disposal Charges in Cities
Over 5,000 Population," American Public Works Association, Special Report
No. 18-S (January 1955), pp. 1-70.

2 Masselli, Joseph W., et al., "The Effect of Industrial Wastes on
Sewage Treatment" (1965), A Report for New England Interstate Water
Pollution Control Commission (39 pages), p. 20.

Kneese, op. cit., pp. 176-179.
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Another approach is to combine into a single index the effect of

organic and toxic wastes. The index is a form of population-equivalent

BOD. The conversion of toxic wastes to an equivalent BOD is accomplished

through measuring the extent to which the rate of decomposition of

organic material is reduced by the toxic wastes. The impact of toxic

materials on treatment costs can then be estimated on the basis of the

reduced rate of response to treatment processes. 1

Many sewage treatment plants in Connecticut receive at least some
2wastes detrimental to biological treatment processes. Research is

needed to assist municipalities in identifying the costs of receiving

and treating all significant waste components.

Monitoring of volume and content of major sources of industrial

wastes could be done in several ways. The volume of flow could be

measured periodically, metered, continuously measured and recorded, or

estimated from data on plant capacity, type of process and the rate of
water use. Waste content could be determined through periodic analysis,

continuous recording of some characteristics, estimates from engineering

data on the production and treatment processes, or some combination of

these approaches. While a system of charges tends to focus attention on

monitoring requirements, effective monitoring is equally essential for a

rigorous enforcement of quality and flow regulations.

Effluent charges:

Effluent charges would provide the most direct economic incentive

to limit waste discharges into natural waters. In considering the poten-
tial role of charges, a distinction should be made between a system of

charges to supplement regulatory control and a system of charges to limit

waste discharges without dependence on a regulatory program. The latter

approach must be further subdivided into charges based on estimated down-

stream damages and charges set to achieve specified quality objectives.

Difficulties in attempting to estimate the economic value of down-

stream costs and losses in satisfaction from particular waste discharges

1 Ibid.

2 "Waste Water Disposal by Connecticut Industries: Inventory as of
January 1, 1961: Compiled for Basic Data Files of the Connecticut Water
Resources Commission," U.S. Department of Health, Education, and Welfare,
Public Health Service, Division of Water Supply and Pollution Control
(Washington, D.C. 1964), 287 pp.
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are discussed in Part II of this report. Moreover, restricting public

control to a pricing mechanism would create uncertainty about future

water quality and would create price uncertainty for waste dischargers.

There appears to be no practical way of implementing a pricing system

closely related to the perfectly competitive economic model.

Only one of the above limitations would apply to a system of

charges set to achieve particular quality objectives. Even with stable

objectives there would be serious economic uncertainty for waste

dischargers. For example, consider a situation where three or four

industries were discharging the same type of wastes to a section of a

stream. Expansions in production and in waste discharge by an econom-

ically strong firm could force weaker firms entirely out of business.

Conceivably the strong firm might temporarily increase discharges for

the purpose of driving out the other firms. Pricing alone does not

appear to be a feasible method of controlling waste dischargers.

None of the above limitations would apply to the use of effluent

charges in combination with regulation. The two approaches would be

complementary in several ways. A regulatory process tends to focus on

treatment efforts and inputs. Charges would focus directly on results.

Regulation is needed to assure compliance with minimum standards.

Charges would provide a continuous economic incentive to reduce

discharges.

Unfortunately, much of the public discussion about effluent charges

seems to be based on the assumption that charges would be substituted for

regulation. This assumption appears to have been created and promoted

by trade associations opposed to the possible use of effluent charges.

As originally introduced, Senate Bill 2987 contained a provision direct-

ing River Basin Commissions to consider the possible use of effluent

charges. 1 The Bill contained no indication that charges would be in lieu

of regulation. Yet opponents based part of their attack on an implicit

assumption that regulations would be abandoned. Consider for example the

following statement:

There are a number of specific objections that should be made
to provisions in S. 2987. We will discuss some of the more
important of them in the comments that follow:

1 Senate Bill 2987, 89th Congress, 2nd session, a bill entitled
"Clean River Restoration Act of 1966," Section 104 (b).
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1. Section 104 (B) directs planning agencies to consider
the possibility of effluent charges. If by an effluent
charge is meant the equivalent of a sewer charge--a fee
for service paid to an agency providing waste treatment,
there can be no objection. But we have serious reservations
about this if it could be interpreted to mean a charge
imposed against a plant according to composition of its
effluent. For one thing, we believe an equitable system
for assessing such charges would be exceedingly difficult
to devise. This obstacle alone would be enough to suggest
that effluent charges of this type should not receive any
endorsement. lie further feel that it would be out of keeping
with the goal of this legislation to say to a business firm
or municipality: "If you want to pour pollutants into the
river, you can pay a fee for this right." The aim should be
to conserve our waters -- not to charge for polluting them.m

Industrial groups using the "license fee to pollute" theme appear to
have had some success in winning the sympathy of conservationists.2

Emphasis by economists on detailed economic models may have indirectly

contributed to the idea that effluent charges would be a substitute

for regulation. A substantial effort may be required to correct this

misconception.

An effluent charge could be either a service charge or a tax

depending on the relationship to the use of the funds collected and the

associated regulatory policies. Assessments on waste discharges to pay

the cost of augmenting low stream flows would clearly be service charges
if the permitted discharges were related to the flow management program.

Tne rate for each type of waste could be based directly on the cost of
providing the required dilution. A charge not related to the financing

of projects to increase the waste-assimilative capacity of receiving

waters and subsequently to permitted dischargers would be a tax. The
general level of an effluent tax could be set through the legislative
process in the same manner as existing taxes. The relative rates for

various types of waste could be in proportion to dilution ratios needed
to protect aquatic life and to permit specified uses by man.

1 Statement of P. N. Gammelgard, Director of American Petroleum
Institute's Committee on Air and Water Conservation, Water Pollution
Control 1966. Hearings before the Subcommittee on Air and Water
Pollution of the Committee on Public Works, U. S. Senate, Second Session
on S. 2987 et al. (April 19, 20, 26, 27, 28 and May 5, 10, 11, 12, 1966),
[lay 12, 1966, p. 545.

2 Joseph W. Sullivan, "Cleaning Up Dirty Water: Big Spending on Waste
Purification Pushed by Key Lawmakers Bucking Administration," The Wall
Street Journal, Thursday, June 23, 1966, p. 28.
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Opportunities for widespread use of effluent charges directly

related to service provided appear to be limited by two factors. First,

the federal government already allows costs allocated to flow regulation

for quality protection to be classified as non-reimbursable. Second,

little information is available on the feasibility of in-stream treat-

ment techniques such as areation and w.iochanical removal of algae.

A nationwide system of effluent faxes would Probably be the most

effective way of cL-r_.i1icaliy encouraging long run progress in wasto

control and treatmentI. 'ithi immediate abatelient objectives left

primarily to the regulatory process, the charge rates could be more-or-

less uniform for all regions. Charges at the same level for all points

of disposal would focus attention in control, treatment, and research.

In order to maintain this focus on abatement and research, exceptions to

the principle of uniformity should be li mited to obvious situations such

as the discharge of salt into the open oceans. Uniformity would, also,

minimize opposition stemming from defense of tie existing competitive

position of firms in the same industry.

An effluent charge system should not allow exemptions for the

concentration or quantity of wastes remaining after so-me definition of

' reasonable" treatment. Exemptions of this type woul-I eliminate the

incentive to develop more effective ways of reducing waste discharges

since tile technical advancement would decrease the exe-ptiol.

tlonitoring requirements for effluent c'harges would be basically

the same as those for a rigorous enforceient of regulatory standards.

IV. SU2.!MARY

There will be an economic need for a basic redefinition of water

rights in Coinnecticut only if tmhtre is either a substantial increase in

consumptive use or an eventual shortage cf riparian sites for idustries

requiring latr- v nlumes of water.

Lack of rioarian status for public water supDies has not impaired

the development Jf Supplies jy municipalities and privately owne e water

companies. Thie General Asselmbly has beern extremely liberal in 3rantini(

condemnation powers for such purposes. Compensation generally has been

limited to riparians with an established commercial use of the str eam.

Riparian rights have not been effective in protecting recreational

uses and environmental values against losses resulting from waste
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discharges or reductions in flow. Detentions and diversions can create

external costs in much the same way as waste discharges. Public interest

in protecting stream flow is not essentially different from public

interest in controlling water pollution. Empowering the Water Resources

Commission to regulate detentions and diversions would not necessarily

create serious uncertainty for water users.

Present pollution control laws and practices do not include effec-

tive economic incentives. More extensive use of sewage service charges

based on flow and content could be helpful in the case of industries

discharging to municipal sewers. Effluent charges combined with existing

regulatory programs could provide the needed economic incentive without

creating serious uncertainty for either water users or waste dischargers.
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APPENDIX A

REGIONAL WATER QUALITY OPTIMIZATION MODELS

Models developed by Kneese illustrate the conceptual basis for

minimizing costs associated with liquid waste disposal in a region.

The optimization models are first developed under the assumption "....

that there are no efficient quality control measures that cannot be

realized at the individual waste outfall or water supply intake."2

This assumption is useful in focusing attention on the maldistribution

of resources which results from external costs. The models are then

modified to include situations where economies can be realized by

collective treatment, low-flow augmentation, or stream reaeration.

Under the second set of assumptions the responsible regional authority

must have power to plan, finance, construct and operate facilities.

Kneese analyzes three forms of public intervention, which under

his assumptions could cause all external costs to be reflected in waste

disposal decisions. The systems are: effluent charges, incentive

payments, and direct regulations. Ah1 three systems are dependent

upon schedules of estimated downstream costs associated with various

levels of waste discharge at each possible outfall location under

varying stream flow conditions. In each case the objective is to

minimize the sum of the damage costs and the treatment costs.

Charges model

The effluent charges system can be readily presented only if we

assume that the damage costs are a linear function of the amount of a

pollutant discharged and that the marginal costs of abatement rise as

the abatement level is increased. With linear damage functions the

incremental damage per unit of discharge will be equal to the average

1 Allen V. Kneese, The Economics of Re ional Water Quality Management
(published for Resources for the Future, Inc., by the Johns Hopkins
Press, Baltimore, 1964), pp. 54-85.

2 Ibid., p. 121.

Charges based on downstream costs had previously been suggested by
Edward F. Renshaw, "Economics of Pollution Control," Sewage and
Industrial Wastes, Volume 30, No. 5, May 1958, pp. 680-688.
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damage per unit of discharge and will not vary with the amount

discharged. Moreover, the damage resulting from a particular discharge

will not be influenced by the amount of the pollutant from other sources.

Thus, for each waste contributor the regional agency can set the charge

per unit of pollutant equal to the associated damage costs. Each waste
contributor can then reduce waste discharges to the point where an addi-
tional unit of abatement would be more expensive than the corresponding
effluent charge. The marginal costs of tolerating waste discharges will
be equated to the marginal costs of reducing waste discharges, and the

sum of both types of costs will De minimized.

Economists have generally held that a misallocation of resources
due to external costs can be avoided through the use of charges without

compensating the damaged parties. Kneese concurs with this conclusion
if there are no opportunities for direct negotiation between individual

waste dischargers and those damaged by the discharge. 1 Whipple has
noted that lack of compensation could force financially marginal firms

to suspend operations.2 This type of forced closing could create real
external diseconomies. If so, the value of these "secondary" external

costs would have to be included in the effluent charges for an efficient

allocation of resources without compensation to damaged parties.
A similar problem exists if the levying of an effluent charge

results in the closing of an industry which had been creating real

external net economies. The external diseconomies of closing a plant
in a community with few opportunities for alternative employment are

just as real as the external diseconomies from waste discharges. How-
ever, tne purpose of a model is to focus on a set of relationships. All
of the relationships in the economy cannot be considered at once. Thus,

we will proceed to review and analyze regional water quality models

under the assumption tnat all other resources, goods and services are

being efficiently allocated and will be efficiently reallocated in

response to a change in water policy.

Kneese, op. cit., pp. 56-62.

William Whipple, Jr., Economic Basis for iater Resource Analysis
(Water Resources Research Institute, Rutgers, The- State University, New
Brunswick, New Jersey, June 1968, 116 pp.), pp. 95-98.
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If the damage costs are not a linear function of tile quantity of a

particular waste discharged, it is possible to define an increriental

damage function for one discharger only by holding constant the rate of

discharge by others. Thus, the schedule of effluent charges for each

discharger depends on the schedule of charges and corresponding marginal

costs of abatement for the other dischargers. A theoretical solution

to this dynamic problem has been developed through the use of excess

demand functions. Unfortunately, the standards defined would become

and remain optimum only when the economy reaches and maintains a steady

state of growth.2

Payments model

In an optimization model based on payments, a regional agency

would stand ready to pay all potential waste contributors to restrict

waste discharges. The schedule of payments offered to each potential

waste contributor would be based on the incremental damage costs

associated with the potential discharge. 3

A major debate has arisen over whether or not a payment model can
4

be theoretically symmetrical to a charges model. The two approaches

are basically very different with regard to the information needed by

an implementing agency. With a charges system the regional authority

would levy the assessment on each unit of waste discharged. With a

payments system the total payment to a potential waste contributor would

depend upon the amount which would have been discharged in the absence

of the payment less the amount actually discharged. Estimating the

amount that would be discharged in the absence of the payment would

Gardner, Brown, Jr., and Brian Mar, "Dynamic Economi-ic Efficiency
of Water Quality Standards or Charges," Water Resources Research, Volume
4, No. 6, December 1968, pp. 1153-1159.

2 Ibid., p. 1159.

3 Kneese, op. cit., pp. 56-62.

For additional information on this question and reference to
several recent journal articles see: Allen V. Kneese and Blair T. Bower,
Managing Wlater Quality: Economics, Technology, Institutions (published
for Resources for the Future, Inc., by the Johns Hopkins Press,
Baltimore, 1968, 328 pp.), pp. 101-109.
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become increasingly complex as cost and revenue functions shift through

ti me.

An attempt to utilize the payments technique would involve severe

administrative limitations. Waste contributors would have an incentive

to adopt, or threaten to adopt, processes which generate much waste in

order to be able to collect payments for restricting waste discharges.

Payments would have to continue to a firm which left the basin as a

means of reducing waste discharges. Moreover, payments would have to

be made to potential dischargers which would have located in the basin

the absence of the payment.

Effluent standards

The sum of abatement and damage costs could be minimized through

effluent standards if a regional authority had complete information on

the marginal costs of abatement for each discharger in addition to

the information needed for an ideal system of charges. 2 The optimum

quantity of waste discharge at each outfall location for each level of

stream flow could be determined by equating the marginal damage function

to the marginal costs of abatement. Assuming no negotiations between

private parties the discharge at each outfall would, in the short run,

be the same as with an optimum set of charges. 3

1 M. J. Kamien, N. L. Schwartz, and F. T. Dolbear, Jr., "Asymmnetry
Between Bribes and Charges," Water Resources Research, Volume 2, No. 1,
First Quarter, 1966, pp. 147-157.

2 Kneese, op. cit., pp. 82-83.

Through time the two systems would not have the same influence on
industry location, Ibid., p. 83.
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APPENDIX B

CONNECTICUT PUBLIC ACT NO. 792, 1967 GEINERAL SESSION

AN ACT CONCERNING USE OF WATER FROl' RIVERS

FOR PUBLIC CONSUMPTION

Section 1. Any town, city, borough or corporation authorized by law

to supply pure water for public or domestic use shall have the power to

divert and use water from any river for public or domestic use after

making written application for and obtaining a permit frorn the water

resources commission. The application shall include any information

the commission requires and, if the granting of such a permit would

affect the rights of any public service company, the application shall

include either: The written consent of such company for such diversion

or use; or an order from the public utilities coimission giving its

approval for such diversion or use and awarding such compensation, if

any, to such public service company as it deems equitable. The power

herein granted shall be in addition to any power granted by special act

to any specially chartered corporation. but power to divert and use

water granted by special act after Janrarj 1, 1967, to any such corpor-

ation shall be exercised only in accordance with the provisions of this

act.

Sec. 2. The water resources comrlission, upon receipt of an applica-

tion under section 1 of this act, snall (1) make such investigation as

the commrission deems necessary; (2) make a determination based on

findings that such diversion and use is reasonably necessary and will

not interfere with navigation; (3) advise, consult and cooperate with

other appropriate state agencies, including the state departmrent of

health and state board of fisheries and gam:e; and (4) hold a public

hearing, after reasonable notice, at which any person whio may be

directly or indirectly affected by the deter.ination of the coii-ission

with respect to such application shall be entitled to be heard, in

person or by counsel.

Sec. 3. Any permit issued by the water resources commission pursuant

to the provisions of this act may be revoked or modified in any manner

by the commission if the commission finds it in the public interest to

do so. Factors affecting the public interest, as the term is used in
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this section, saidll include but nut be li,.ited tu chaanres in conditions

affcctinl troe uwater resources of tie state or any river from which such

watcr is diverted and used. If tre coumission finds that an emergency

exists wliich is causing permanent dainage to tie public interest, it

may revoke or modify any such perilit without hearing. Alny appeal by

any town, city, borough or corporation aggrieved by the doings of the

comnlission because of such emergency revocation or modification shall

not stay the order of the comlission. If no such emergency exists the
comi-imission, prior to revoking, modifying or changing such permit, shall

hold a public hearing after reasonable notice; make such investigation

as it deems necessary; and make a determination based on findings that

the public interest requires such revocation or modification.

Sec. 4. Any town, city, borough, corporation or person aggreived by

any order or authorization or decision of the commission under this act

may appeal therefrom to the superior court as provided for in sections

16-35 to 16-38, inclusive, of the general statutes.

Sec. 5. In any case in which the law requires compensation to be

made to any persons whose rights, interest or property are injuriously

affected by any order of the water resources commission under this act,

such person may apply to the superior court for the appointment of a
committee to determine and award the amount to be paid by such town,

city, borough or corporation.
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