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SUMMARY AND CONCLUSIONS

EFFECTIVENESS OF REMEDIAL PROGRAMS

ent,
According to the 1972 Great Lakes Water Quality Agreem
quality
programs directed towards the achievement of water

implementation
objectives would be completed or in the process of
While there are remedial programs in
by December 31, 1975.
ts outlined
progress which address themselves to the requiremen
in the Agreement,

there is a pressing need to realistically

assess the effectiveness of these programs to determine
A
ams.
whether adjustments should be made in the progr
1977,
reassessment of the Agreement is required by April

and

in terms
towards that end effectiveness should be assessed
of water quality improvements.

ly
One method for gauging effectiveness is to close
ified in this
monitor the problem areas which have been ident
vement
Since early detectiOn of water quality impro
report.
is essential,

surveillance efforts must be reviewed to

the nearshore
insure that adequate data are being acquired for
In addition to water
problem areas and connecting channels.
information collected for these problem areas
ent loadings,
must include reliable measurements of efflu
quality data,

oint source
combined and stormwater discharges plus non—p
the
Lakewide improvements will eventually determine
inputs.
success of current remedial strategies.

At present,

it is difficult to assess water quality

within problem areas for all parameters.

Nevertheless,

improvements have been made with respect to certain parameters,

and these improvements are described in following discussions
under "Areas Not Meeting The Water Quality Objectives".

Damage associated with oil spills in the Great Lakes System
has been gradually reduced through improved housekeeping and
the well developed incident response programs in both countries.
Substantial reductions of other substances such as mercury
and phenols has been achieved in recent years.

Some weaknesses have been noted in current programs and
these are highlighted.
They include delays associated with
the construction grant program,

impoundment of funds and a

need for additional staff for the compliance monitoring
program.
The U.S. government has indicated that adequate
measures have been taken to remedy these difficulties.

With resolution of immediate program deficiencies,

governments should now consider future strategies.

The

emphasis in the early years of the 1972 Agreement has been
upon restoration of water quality through the control of
municipal and industrial sources of pollution of the waters

of the Great Lakes System.

In the next year or so,

the

backlog of sewage treatment works should be completed, and

'provide treatment adequate to meet the Water Quality Objectives.
Therefore, it is time to focus more attention on insuring
that completed projects will be properly operated and maintained,
and to develop new programs to control pollution from land
drainage and to accomodate expected growth in the drainage
basin.

Enormous investments have been made to achieve satisfactory

water quality through comprehensive planning, surveillance

abatement
and research leading to the construction of pollution
Every dollar invested in pollution control
facilities.
plied many
facilities in the Great Lakes Basin will be multi
e jobs,
times to stimulate other investments and creat

in the currently depressed construction industry.

particularly

If past

tments and
investments are to be meaningful, renewed commi

continued
support by both governments are essential to the
success of on—going and future programs.

MUNICIPAL PROGRAMS

programs has
Progress of municipal wastewater treatment

ruction status.
been addressed in terms of major project const
assessment
Smaller communities were not included in this
is negligible
since their impact on in—stream water quality
or none at all.

In fact, many of these communities are

still on individual home type systems.

By the end of 1976,

five hundred and forty

(540) major

d in the Great
construction projects will have been complete
Lakes Basin.

tment
These plants will provide adequate trea

to an estimated 14.6 million people.
underway in the
with a program as enormous as that now

The Great Lakes
Great Lakes, delays are to be anticipated.
suffering the usual
municipal program has been no exception,
kes, delayed delivery
number of problems such as labor stri
with some leading to
of materials and contested bid awards

litigation.

ys which would
Aside from these, there were other dela
not normally be encountered.

legislative in nature.

These are administrative and

The generally depressed economic

and financial market conditions also resulted in actual
scarcity of building materials and chemicals necessary for

various treatment processes.

Availability of construction funds generally has not
been a problem in either country.

Earlier problems did

exist in the United States relevant to the State's prefinancing of the Federal share of construction monies and

later the impoundment of $9 billion of previously authorized
funds.

But these problems have been resolved without any
significant delays to Great Lakes Basin projects.
However,

if the momentum of existing programs is to be continued in
the future,

the full support of both governments will be

required and continual or supplemental funding, as the case
may be,

should be made available now.

PHOSPHORUS LOADINGS AND PHOSPHORUS REMOVAL PROGRAM

Phosphorus loadings from municipal sources have decreased
appreciably over the year as a result of the phosphorus
control program.
The most noticeable decrease occurred in
the Lake Erie basin.
As of December 1974, ninety-four
percent of all U.S.

'removal.

sewage flow to Lake Erie has-phosphorus

The corresponding figure for Canada is 100 percent.

The reported tributary loading data for 1974 show an

apparent increase.

The discrepancy may have arisen due to a
slightly more extensive sampling effort being made by Ohio.
Based on the reported data,

it is difficult to determine any
trends in phosphorus loadings to Lake Erie from the tributaries.
There is still a need for more representative data.

COST OF REMOVING PHOSPHORUS

The costs of operating phosphorus removal facilities in
the Basin are not readily available from all jurisdictions.
An estimate for the entire Basin was made based on data
supplied by Ontario.

The annual operating and maintenance

costs for both countries are estimated to be 30 and 40
million dollars for 1974 and 1975 respectively.

STORMWATER AND COMBINED SEWER OVERFLOWS

Stormwater and combined sewer overflows have been
identified as a contributing factor to water quality problems

in many urban areas.

The Agreement charges the Parties to

find practical solutions to this problem.

Canadian activity is centered on development of an
urban drainage management strategy, based on an improved
estimation techniques, providing cost-effective program
alternatives.

The U.S.

program has emphasized the development and

demonstration of specific technological alternatives for
stormwater management.

Following surveys on the quantity,

quality and impact of combined sewer overflows on receiving
waters, it is estimated that approximately $6 billion

would

be required to prevent periodic bypassing of untreated
wastes from combined sewers.

Programs in major urban centers in both countries are
discussed in this report.

SLUDGE DISPOSAL OR UTILIZATION

Quantities of sludge resulting from sewage treatment

have increased greatly where chemicals are added for phosphorus
removal are added.

Methods of disposal of sludge in common

usage in the Great Lakes Basin are incineration, landfill,
lagooning, and agricultural applications,
number of economic,

depending on a

social and environmental

factors.

These

methods have lead to a number of specific problems for which
individual jurisdictions have provided short term remedial

measures.

The State of Minnesota and the Province of Ontario

have instituted long-range plans for resource recovery to
conserve actual resources by development of a system to
collect,

separate, reclaim and recycle reusable materials,

provide energy and reduce landfills.

In both cases financial

Aassistance to municipalities is included in the program.

INDUSTRIAL WASTES PROGRAMS

In the U.S.,

significant progress has been noted in the

implementation of the National Pollutant Discharge Elimination
System (NPDES) permit program.
Most significant dischargers

now have permits which specify effluent requirements and
-schedules for achieving these requirements.
In all cases,
the final dates are no later than July 1,

1977.

Program

emphasis is now geared to ensuring that the schedules and
other conditions of these permits are complied with.
Extensive
use of automated data systems will assist in this task.
Guidelines have been issued for most industrial categories.
They specify effluent loadings consistent with Best Practicable
Treatment

(BPT)

to be achieved by July 1,

Available Treatment

(BAT)

1977,

and Best

to be achieved by July 1,

1983.

are
In Canada, industrial pollution abatement programs
Each industrial discharger
progressing as planned in Ontario.
limitations'
is evaluated on an individual basis and effluent
quality.
are determined in relation to the impact on water
r through exchange
Control requirements are formalized eithe
control orders.
of correspondence or through ministerial

establish the
Surveillance activities are conducted to help
compliance status of dischargers.

A computerized data

iance of
system is under development for review of compl
Both
ents.
industrial dischargers with Ministry requirem
and guidelines
Provincial and National Effluent regulations
irements.
are utilized in establishing effluent requ
Toxic Pollutant
In the U.S., promulgation of National

arily because of the
Effluent Standards has been delayed prim
Effluent limits
.
complex and controversial issues involved
osed. Following
for nine toxic pollutants have been prop

public hearings, it is
certair administrative procedures and
the end of 1975.
hoped promulgation will occur prior to
nine toxic
Canada has adopted specific limits for
pollutants

(mostly metals).

nt
Other substances such as persiste

ugh effluent limitations
organic contaminants are regulated thro
_for specific discharges.
USE ACTIVITIES
REMEDIAL PROGRAMS RELATED TO LAND

rol of pollution
Measures for the abatement and cont
ewed under ten categories.
from land use activities are revi

tion
Urban Land Development and Construc
Agriculture

Transportation

‘

Shoreline and River Bank Erosion
Shoreline Landfilling
Forestry

Mining
Recreation

Surface Disposal of Liquid and Solid Wastes
Subsurface Disposal of Liquid Wastes

Urban Land Development and Construction
Urban land development and construction exert a significant
The control
non-point source sediment loading to the lakes.
and management of sediments is not uniform among the various

Great Lakes States.

Some states have erosion and sediments

control regulations while others rely on the enforcement of

In Ontario
general water quality guidelines and regulations.
land development and construction practice are controlled by

local municipalities.

The province employs guidelines for

major construction projects.

Agriculture

Operations of concentrated animal feedlots have resulted

(in significant loads of animal wastes which can present
The
serious non—point runoff of biodegradeable material.
major regulatory activities at the State level has been in
Minnesota,

Illinois, and Indiana, where intensive animal

feedlots have,

quality.

in the past, posed serious problems to water

Other States are regulating their intensive animal

feedlots through general water quality statutes,

the NPDES

permit program, and regulations preventing water quality
deterioration on the part of land-use activities.
In Ontario the Agricultural Code of Practice provides
Where normal farm practices
guidelines for manure disposal.

are not followed a four—member Farm Pollution Advisory Committee,
which is appointed by the Ministers of Agriculture and Food
and the Environment,

assists the operators involved in im-

proving their methods for handling livestock wastes.

Considerable research and guidance on fertilizer use

and soil conditions is made available to interested farmers
in both countries.

The control of sediment losses is important

because it relates directly to the movement of pesticides and

nutrients as well as the siltation of reservoirs and harbours.
Local conservation authorities and agricultural representatives
have been active in providing assistance to farmers in implementing programs to reduce soil loss from erosion and sedimentation.

Pest control products are controlled to some extent in

both countries.

Currently all Basin States require registering

of commercial pesticides and regulate the distribution of
restricted pesticides.

However,

few States have statutes

aimed at regulating pesticides' and herbicides' water quality
impacts except in the area of their disposal.

The 0.8. Federal Insecticide, Fungicide, and Rodenticide
Act

(FIFRA) amendments of 1972 require that a program for the

certification of applicators using pesticides designated
for "restricted" use be operational by October,

1976.

Both

State and Federal agencies are working together to administer
this program.

In late 1975, the States will begin certifying

applicators under a program scheduled to be completed by October

1976.

In Canada, the sale and use of pesticides is rigidly
controlled by the Pesticides Act.

The very toxic and per-

sistent as well as commercial and agricultural pesticides are
available only on a specific-use permit and the vendors are
required to keep complete sales records.

Transportation

Throughout most of the eight Basin States,
been few State

there have

level management programs to regulate non-

point source aspects of transportation systems.

Generally,

these activities are controlled by regulations covering
pesticides and herbicides,
disposal.

sedimentation,

and solid waste

There are currently few programs among these States

to control surface runoffs such as salts,
road systems.

sand and oil from

In Ontario erosion and sediments as affected

by highway and related construction is considered during

planning and design phases of project development.

Shoreline and River Bank Erosion

Shoreline and river bank erosion is being studied in both
countries to prepare inventories of erodible shoreline and
damage caused by high water levels with a View to making
management recommendations.

There are regulations in both

countries governing set-back from shorelines.

Shoreline Landfilling

Shoreline landfill of dredged or fill material may be
authorized by the U.S. Army Corps of Engineers subject

to site selection guidelines of the EPA which may veto any
site on certain environmental grounds.

Land use related

pollution control programs will be developed on the U.

S.

side by states in accordance with the requirements of
Section 208 of the Federal Water Pollution Control Act.

In Ontario landfilling which may affect water quality
and aquatic habitat is controlled under the Public Lands Act

and the Environmental Protection Act.

Related policies of

the Ministry of Natural Resources are concerned with dredging

10

and spoil disposal, use of Crown Lands for sewage disposal,
disposition of water lots and construction of causeways and
bridges.

Forestry

Management of forestry operations to prevent adverse
effects on water quality is controlled by both the federal and
state governments.

In Ontario most forest operations are

carried out under crown licenses and regulated by the province.

Mining

Surface mining in the United States is extensively

regulated with procedures requiring land reclamation, backfilling, grading, planting and prevention of ground—
water degradation.

There are, however,

obvious problems

with mining wastes as exemplified by the case of Reserve
Regulations are also in place for the
Mining in Minnesota.
control of acid mine drainage for underground operations.
Mining operations in Ontario are provided with individual
requirements utilizing water and waste recirculation where
possible.

Recreation

There has been significant increase of recreational land
In all jurisdictions
use activities in the past several decades.
in the Great Lakes Basin, general water quality regulations
and standards are applied to control pollution from such

Existing laws on sediment control, animal wastes
and application of pesticides and herbicides are effective
The main difficulty lies in establishing
to a limited extent.

activities.

control procedures to insure observance of such regulations

by individual users.

11

Surface Disposal of Liquid and Solid Wastes

Only a few U.S. agencies have specific regulations
However, most of
governing land disposal of liquid wastes.
them have some informal guidelines, while others operate on
a case-by-case basis.

Ontario has recently instituted a certification program
for both local waste disposal system operators and soil

conditioning sites.

The Province also administers regulation

of private waste disposal systems.

Subsurface Disposal of Liquid Wastes

Most States prohibit or do not encouraged deep well
disposal due to limited knowledge concerning the impact of

subsurface waste injections on ground water and aquifers.
Subsurface injections will be viewed as a method of waste
storage rather than a form of final disposal.

The location

of many oil and gas wells is unknown and preventive control
The Safe Drinking
of oil and brine migration is difficult.

Water Act, PL93-523, establishes requirements for regulating
deep well disposal of wastes.

Ontario's policy is to reduce to the absolute minimum
the use of deep wells for liquid waste disposal.

Such

practice is allowed only when no better method of disposal
exists.

VESSEL WASTES

The existing U.S. vessel waste regulations provide for
no discharge with a time limit of 2 years for new and 5
years for existing vessels to conform,

and a provision that

approved treatment devices installed in the interim may

12

e The U.S.
continue to be operated for the life of the devic
prohibiting .
law also provides administrative procedures for
discharge in certain waters.
, which
State regulations concerning waste discharges
Great Lakes,
are based on a no discharge requirement in the
are pre-empted by the U.S.

federal regulation.

The states

recently applied
of Michigan, Minnesota and Wisconsin have
312 (f) 4 of
for a discharge prohibition under section
P.L. 92-500.

ide for
Proposed Canadian federal regulations prov
ough systems.
either no discharge or adequate flow—thr

New

craft, must be
and existing vessels, excluding pleasure
vely with approved
equipped within 2 and 5 years respecti
devices.

board discharge
The Ontario regulation prohibits the over
s. The province
of any form of sewage from pleasure boat

ems on large vessels
would accept adequate flow—through syst
a requirement of total
as an interim measure, but considers
ible.
contairment desirable as soon as poss

DREDGING

The
countries.
There are dredging activities in both
Army Corps of Engineers,
U.S. EPA, in cooperation with the
osal of dredged materials
is developing guidelines for disp
In Canada, the
waters.
in open lake and inland navigable
has the responsibility of
federal Department of Public Works
in channels and harbours.
maintaining navigational depths
to
ished appropriate procedures
Environment Canada has establ

ements are incorporated into
ensure that environmental requir
This is provided through the
DPW's dredging activities.
Review Process and relies
Federal Government's Assessment and
13

upon input from a Regional Dredging Group, which has repre—

sentatives from a number of federal and provincial agencies.

The International Working Group on Pollution from
Dredging Activities established under the Agreement has
completed its review of existing dredging practices, programs,
laws and regulations with the objective of developing compatible
criteria for the characterization of polluted dredged spoil

and recommendations for compatible programs governing the
disposal of polluted dredged spoil in open water.

Their

report will be presented to the governments in July 1975.

AREAS NOT MEETING THE WATER QUALITY OBJECTIVES

Within the Great Lakes Basin, there are geographical
locations where the Water Quality Objectives are not being
met.

These areas have been identified as "problem areas".

In most cases,

the problem areas are situated at either the

mouths of tributaries or in the vicinity of populated urban
centres.

The cause of water quality degradation can often

be attributed to some significant waste dischargers.

The problem areas and.those tributaries having significant impact on water quality have been identified with
regard to the nature of the problem,

area, whenever possible,

size of each affected

significant dischargers, and the

status of remedial programs associated with each of the
significant dischargers.

In the Great Lakes Basin, sixty-nine (69) problem areas
have been identified as not meeting the Water Quality Objectives.
Over 230 significant dischargers associated with these
problem areas have been listed along with their status of
remedial programs.

Compliance with_a remedial program

varies from presently adequate to 1980 as in the case of

Cleveland, Ohio.

Land,

Urban and Agricultural runoff sources

should be addressed through the Land Use Reference as information
becomes available regarding control of these non-point
sources.

The identification of these problem areas and significant
dischargers including status of their remedial programs
provides a baseline for gauging the effectiveness of remedial

programs as reflected in the improved water quality.

15

RECOMMENDATIONS

The Remedial Programs Subcommittee recommends that:

(1)

the Federal, State and Provincial Governments assign
a high priority to ensure that adequate funding is
available to satisfy continuing pollution control
needs in the Great Lakes System.

In the United

States, EPA and the states should make a concerted
rements,
effort to simplify complex regulatory requi

streamline the administrative procedures, and place
of
increased emphasis on the actual obligation

on
funds under the municipal treatment plant constructi
In Canada, the Federal and Provincial
grants program.
priority
governments should continue to assign high

on
to funding of municipal sewage works constructi
in the Great Lakes area.

(2)

compatible
the Governments and jurisdictions develop
storage, and retrieval systems
.
which permit interfacing and data exchange
data collection,

(3)

estimates
special efforts be made to develop adequate
us, to each
of material inputs, particularly phosphor
of the Great Lakes.

(4)

modifies its
the United States Federal Government
ination System
new National Pollutant Discharge Elim
em to allow
(NPDES) compliance tracking data syst

ical basins.
data retrieval on the basis of hydrolog

the disposal of polluted dredged materials in the
open lake waters of Lake Erie be ceased.

(6)

changes in water quality in the areas identified in
this report as problem areas be used as the primary
basis for assessing the effectiveness of remedial
programs.

Further, adequate monitoring of these

areas should be carried out to establish trends for
all water quality objectives and the extent to which
they are being met.

(7)

in keeping with the Commission's two earlier recom—
mendations,

the Governments adopt compatible regulations

for the control of vessel wastes based on a complete
prohibition of the discharge of sewage.

INTRODUCTION

The Remedial Programs Subcommittee was established in
late 1973 under the Implementation Committee to review the
status of remedial programs and assess their progress and
effectiveness.

In this report, the Remedial Programs Subcommittee
assesses in detail the effectiveness of the numerous pollution
abatement programs

(municipal and industrial) in both countries.

Current program weaknesses are identified and remedies
suggested.

The Subcommittee reviews the status of the

phosphorus control programs and assesses its short-term

impact on the Great Lakes.

Activities undertaken by the

jurisdictions on the problems of stormwater overflows,‘
sludge disposal,

land use,

vessel wastes and dredging are

described.

The Subcommittee has taken steps to identify geographical
locations within the Great Lakes System where the water

quality objectives are not being met.

In most cases, these

"problem areas" are situated at either the mouths of tributaries
or in the vicinity of populated urban centres.
has identified the nature of the problem,

The Subcommittee

size of each

affected area whenever possible, probable contributing
sources and the status of remedial programs associated with

each of these sources.

The identification of these problem

areas and significant dischargers will provide a baseline
for future monitoring and assessment.

EFFECTIVENESS OF REMEDIAL PROGRAMS
AND FUTURE STRATEGIES

MEANS OI.“ GAUGING EFFECTIVENESS

The criterion by which the effectiveness of remedial

programs should be measured is the direction of trends in
water quality in locations where the objectives are not
being met.

Deterioration of water quality with respect to

any of the parameters or a significant gap between the

objectives and actual measurements indicates inadequate
programs for improvement of water quality.

In problem areas, or areas in violation of the objectives
the response of water quality to remedial measures may be
observed relatively quickly.

Similarly, a lack of improvement

or further deterioration may identify ineffective remedial
programs in local areas where the objectives are not being
met.

In this report, problem areas have been identified in
The nature of the problems,

each lake and connecting channel.

the significant dischargers, and the remedial programs
planned or underway are reported and will provide a basis
for review of further progress.

The problem areas should be

regularly monitored by the Surveillance Subcommittee to
determine trends and the extent to which water quality
objectives are being met.

Determination of the effectiveness of remedial programs
Due to
on lake—wide water quality is far more difficult.
response times of many years, longer term surveillance of
lake water quality will be necessary.

This is true of all

conservative water quality characteristics,
21

especially

phosphorus and persistant pollutants.

Better modelling

efforts are expected to improve the predictability of the

long—term response of the lakes to remedial programs.

Reductions of specific waste loads provide another
indication of progress.
individual lake basins,

Loadings would be summed over
and changes recorded.

This measure

of program effectiveness requires a high integrity of data
which has been difficult to obtain.

The number of National Pollutant Discharge Elimination
System
U.S.

(NPDES) permits issued to waste dischargers in the

is a measure of the present effectiveness of that

program.

Numbers of enforcement actions,

court cases,

civil and criminal

are a measure of the effectiveness of the

enforcement program to respond to violations of permit
conditions.

The funding and completion of construction of sewage
treatment facilities are important measures of the effective-

ness of the municipal programs.

WATER QUALITY ASSESSMENT

Following the signing of the 1972 Great Lakes Water
Quality Agreement,

the Government of Canada assumed the

responsibility, hitherto carried by IJC, of paying one half
of Ontario's costs of conducting surveillance and assessment
in the lower lakes.

By agreement the province has continued

its water quality surveillance and assessment program in the
near-shore areas of the lakes, while the federal government
has monitored the main body of the lakes. While costs have

increased considerably, the arrangement has served both
governments well and Ontario has provided IJC with data and
related assessments on the quality of the boundary waters as
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they may be affected by municipal,

industrial and other

waste discharges and by inflows of tributaries.

In the United States, monies are allocated to the

states on a matching grant program for surveillance of state
waters and compliance monitoring of point source discharges.
The compliance monitoring is either done by the state or

federal government,

or both in a cooperative program.

Generally,

the States program monitors tributary and nearshore areas

and the federal government is responsible for mainlake
surveillance.

To meet the needs of the Agreement, additional monies
were allocated to certain states for increased surveillance

with regard to specific studies.

Effluent Loading Reductions

Reduction of waste loadings can only be based on valid
waste loading data which requires both reliable flow measuring
devices and sampling programs correlated with waste flows.

There are a number of plants in both countries where
additional flow measuring and processing instrumentation is

needed to permit accurate measures of waste loads from

municipal and industrial sources discharging both directly
Measurements and
and indirectly into the boundary waters.
records of phosphorus and other loads from waste sources and

tributaries discharging directly into the boundary waters
have been maintained.

There is a need for more representative

extended
data from waste sources and the program should be

to all waste sources throughout the drainage basin.
Through the NPDES program in the U.S., monitoring of
It is
point source discharges will continue to increase.
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expected that the data which will be received from this
program will indicate a reduction in waste loadings to the
Great Lake system due to remedial program.

REMEDIAL PROGRAM ACTIVITIES

In the U.S. some municipal sewage treatment projects
are expeCted to receive funding only after December 31,
1975,

but it is expected that with the release of the impounded

funds there will be adequate monies available to complete
sewage collection and treatment programs in the Great Lakes

Major
Basin to satisfy the objectives of the Agreement.
emphasis should be placed on the actual obligation of these
funds as rapidly as possible.

It should be noted however,

that needs identified to satisy U.S. legislation are in some
cases greater than required to meet objectives of the
Agreement and substantial additional funding requirements
will have to be satisfied.

In Ontario, monies obligated to sewage works construction
have generally been adequate to establish sewage collection

As present facilities must be
maintained and adjusted to keep pace with changes in population
distribution, the highest priority should be given by the
and treatment programs.

Federal and Provincial Governments to the provision of
continued adequate funding in order to sustain the pace of
sewage works construction and thereby maintain compliance

with the water quality objectives.

CURRENT PROGRAM WEAKNESSES

A review of current remedial programs has resulted in
the identification of some characteristic weaknesses in the
U.S. which should be corrected if there is to be further

significant progress in meeting the objectives of the Agreement.
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Construction Grants

The complexity of the U.S. Federal legislation governing
the construction grants program (specifically the regulations
covering the planning, designing and construction of sewage

treatment plants) has been cited as the most significant
reason for delays in fully meeting the objectives of the
However, a lack of clearly defined objectives
together with ineffective management of the construction

Agreement.

grants program in some state and federal levels has been
equally instrumental in delaying program progress.

Regulatory and Legislative Requirements

The review and processing of construction grant apThe quantity and
plications is overburdened with red tape.
complexity of regulations covering Step

I,

II, and III

grant1 awards has been defeating the purpose of the original

legislation which established the construction grants
program.

Some states have expressed concern that the

requirements of "retroactive planning" have caused some
delay in construction and improvement of treatment plants.
Although Congress authorized funds for construction of

sewage treatment facilities, it set no date by which the
As far as the state is confunds were to be obligated.
are
cerned, funds not obligated during the fiscal year

carried over only to the next fiscal year.
tantly, however,

Step I Grant
Step II Grant

More impor-

the program has not established concrete

- development of preliminary plans
- development of detailed plans and specifications

Step III Grant — construction of facilities.
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National Pollutant Discharge Elimination System Program

nce
During 1974 NPDES program emphasis was on the issua
Currently, the emphasis has shifted to compliance
of permits.
The issuance of permits where
monitoring and enforcement.
ards were not
effluent guidelines and water quality stand

ations
available to serve as a basis for effluent limit
Permits to such dischargers were
created some difficulties.
control
based upon best technical judgement of feasible
technology.

ed by
Such judgement in many cases was challeng

permits are now
the dischargers with the result that many
Specific remedial measures
pending adjudicatory hearings.
the outcome of the
have consequently been delayed pending

ticable Treatment)
hearings, and attainment of BPT (Best Prac
by July 1,

1977 may not be possible.

must be carried
Compliance monitoring and enforcement
to assist in the
out effectively if the NPDES program is
objectives and
achievement of both national legislation
Lack of, or improperly ordered
agreement objectives.
priorities in monitoring,

inspections, and legal actions may

little real accomplishresult in a massive program effort with
those significant
Primary efforts should be directed at
ment.
ally neglectful and
dischargers that have been historic
t measures.
recalcitrant on pollution abatemen

Regardless of

s for compliance monitoring
the approach however, manpower need
available resources.
are substantially higher than

Available

m permit writing staff to
manpower is being transferred fro
e and Federal levels, but
compliance monitoring on both Stat
there is need for much more.
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The effectiveness of NPDES Municipal permits has been

somewhat limited, but full utilization of the permits'

potential to ensure better operation at sewage treatment
facilities is necessary.

FUTURE STRATEGIES

Accounting for Growth

The primary emphasis of the Agreement is of a restorative
nature.

It was developed in the interest of furthering

efforts to clean up existing pollution problems in the Great
Lakes.

Future population growth and economic development in
the Great Lakes Basin is certain to have impact on water
quality.

Measures of abating pollution that may be considered

adequate to meet objectives of the Agreement in 1975, may
not be adequate at some future date.

This subcommittee

wishes to draw attention to this fact with the goal of being
able to provide a common assessment of the adequacy of
remedial programs to meet the demands of future growth in

the Great Lakes System.

This will involve an evaluation of

the effectiveness of various planning efforts underway by
Federal,

State and Provincial agencies and others as they

relate to water quality in the Great Lakes.

Future activities

will also address management of the lakes as a resource and

will deal with the adequacy of the proposed remedies to new
problems such as these being identified in the Pollution
from Land Use Activities Studies.

Remedial municipal programs under the Agreement have to
date emphasized the completion of the backlog of sewage
works construction involving sewage collection and treatment
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In most
adequate to meet the water quality objectives.
cases this requires the provision of secondary treatment and
may be achieved with physical-chemical treatment processes

or modifications, for control of nutrients, suspended solids
The actual choice in
and oxygen demanding substances.
Ontario may be influenced by receiving water conditions,
point of effluent release and local water uses.

In the

United States a minimum secondary treatment level is specified by PL 92-500.

tment
Where municipal programs are brought up to date, inves
changes
in facilities must be maintained to keep pace with
equipment
in population distribution and to provide plant and
improvement as required.

Development
Ontario is beginning to implement its Design for
within which
Program — a comprehensive planning framework
and related
Provincial strategies and guides for use of land
governments.
resources can be refined by regional and local
Act would enpower
Recent amendments to the National Housing

making loans and
Central Mortgage and Housing Corporation in
into an agree—
grants for sewage works construction to enter
out the general
ment with each Province which would set

water manageobjectives of the ProvinCe for urban growth,
ment and environmental control.

Such an agreement would

requirements in the
embrace funding for future sewage works
Great Lakes Basin.

d by PL 92-500
The U.S. planning requirements specifie
the future effectiveness
are seen as the major tool to ensuring
Generally, the planning
of pollution abatement measures.
levels: Basin planning,
program operates at three interrelated

ning.
Areawide planning and Facilities plan

29

The development of Basin plans includes tributary
modelling,

and the allocation of allowable waste

loads in

stream segments where treatment better than Best Practicable
Technology
basis,

(BPT)

such

is required.

On a first approximation

allocations have been completed for several

of the major tributaries into the Great Lakes.

Areawide or metropolitan planning promotes the development of appropriate population,

economic and land use

bases ané projections on which regional water quality
management plans can be developed.

State agencies are

to designate areas which have major water quality problems
and a single representative organization capable of
developing effective areawide waste treatment management
plans for the area.
EPA approval.

Such designations are subject to

In order to assist in the preparation

of areawide plans, grant programs were established

under PL 92-500.

These programs include intensive

analysis of urban—industrial areas and require the development of point and non—point source controls.

Facility plans for construction projects are developed
to adequately address the requirements of PL 92—500.

Elements

emphasized include cost effectiveness and environmental
evaluation of proposed facilities.
mental Impact Statements

(EIS)

In addition to the above,

When necessary, Environ—

are prepared by the U38.

EPA.

Interagency planning is

ongoing to insure that water quality, water supply and other
environmental programs are incorporated into planning documents

and project reports.

U.S. EPA staff is involved in cooperative

interagency planning efforts on the Great Lakes through the
Great Lakes Basin Commission and Federal Regional Council
Task Forces.
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The Water Resources Planning Act (PL 89-80) provides
for the optimum development of natural resources through
coordinated planning of water and related land resources.
ically
It established the Water Resources Council which period

ary
makes assessments of the adequacy of water supplies necess
It maintains a continuing study
to meet water requirements.
ams
of the relation of regional or river basin plans and progr
of
to the requirements of larger regions of the Nation and
the
the adequacy of administrative and statutory means for

ies
coordination of water and related land resources polic
and programs of several Federal agencies.

The Council

oped by
reviews and makes recommendations upon plans devel
under the
river basin commissions which are also established
Act.

s as the
The Great Lakes Basin Commission (GLBC) serve
State, interstate,
principal agency for coordination of Federal,
development of water
local and nongovernmental plans for the
portion of the Great
and related land resources in the U.S.

Lakes Basin.

and
The main charge of GLBC is the preparation

comprehensive coordinated
maintenance in a current status of a

and utilization of
joint plan for conservation, development
This plan will
those resources in the Great Lakes Basin.
urce development.
provide specific recommendations for reso
this plan has been the
An initial step in the formulation of
It
ework Study.
development of the Great Lakes Basin Fram
alternative programs
examines future needs, problems and
e the problems according
necessary to meet the needs and solv

Great Lakes Basin.
to the objectives of the people in the

On October 27,

law the
1972, the President signed into

(PL92—583), assigning
Coastal Zone Management Act of 1972
The
nt of Commerce.
program responsibility to the Departme
lopments on the national
Act is one of the most important deve
e resources in the
level dealing with coastal and shorelin
last decade.

about a much
The Act has the potential for bringing
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improved management scheme for the U.S.

coastal zones including

the Great Lakes.

The Act's purpose as stated in Section 303, Declaration of
Policy, declares that it is now national policy to preserve,
protect, develop, and, where possible, to improve the coastal

It will also help the states manage their coastal
responsibilities wisely through the development of appropriate
resources.

program.

Federal agencies engaged in coastal program are working

local and regional agencies in developing
The Act further emphasizes that it is national policy

closely with state,
programs.

to encourage cooperation among state and regional agencies,

inclu-

ding the creation of agreements, procedures and joint action,
particularly regarding environmental problems.

The Act is intended to provide Federal encouragement to

coastal states,

including those on the Great Lakes,

and operate coastal zone management programs.
incentives are contained in the legislation.
assistance to states is authorized.
established:

to develop

Two kinds of
Firstly,

financial

Three types of grants are

to develop management programs,

to operate approved

management programs, and to assist states in the acquisition
Secondly, one a state's management
of estuarine sanctuaries.
program has been approved by the Secretary of Commerce,
actions

(issuance of licenses and permits,

a state's coastal

program.

etc.)

Federal

that affect

zone must be consistent with the management

The grants authorized by the Act are on a 2/3 Federal,

1/3 state matching basis, except for the grants to estuarine
sanctuaries, which are 1/2 Federal,

1/2 state funded.

The Act specifies that a state management program must
include a definition of coastal zone boundaries,

a list of areas

of particular concern along with a list of priority uses within
those areas, a proposed governmental structure for administering
the program, and a method for controlling land and water uses
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d
Three options for controls are specifie
within the coastal zone.
local
(1) direct regulation by the state, (2)
in the Act:
ished standards, and
regulation consistent with state-establ
(3)

ew.
local regulations subject to state revi

and approval
In addition to providing for a review
etary of Commerce, the
process of state programs by the Secr
advisory committee.
Act establishes a lS-member national
ess "a broad range of
The committee as a group is to poss
to problems involving
experience and knowledge relating
management,

use,

conservation, protection,

and development

of coastal zone resources."

agencies and departments
The legislation strongly exhorts
perate with states in the
of the Federal government to coo
or inter-state entities in
development of the use sub-state
aspects of their programs.
the development of the regional
ment
state and the Federal govern
The Act also calls on both the

management program development
to involve the "public" in the
process as fully as possible.

t improvements should be
Provision for growth by projec
is and forecast of_needed
guided by the systematic analys
capacity of treatment.

sly
This problem has been variou

In
the Province of Ontario.
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vides
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Pennsylvania, project analys
uction.
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The Ministry of Environment
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ng facilities, three years
of the limitations of existi
acity.
itional sewage treatment cap
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on prevailing economic
It can be shown that based
and
for sewage treatment plants
conditions, design periods
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major interceptors are approximately twice as long as they
should be for maximum cost-effeCtiVeness.

For certain

interceptor projects, design periods of up to 50 years
are

common.

In addition to being more cost-effective on a present
value basis, shorter design periods would also have several
(1) they would make it possible to meet
more existing needs by reducing present capital costs;
(2) due to reduced capital costs, they would tend to make
other benefits:

marginal projects more financially feasible;

(3)

they would

allow more flexibility for future project planning and

development such as earlier adoption of new technology;
and (4) they should lead to more orderly growth in deve—
Control of urban sprawl can also be
loping communities.
achieved through proper design and planning of interceptors
and trunk sewers.

Other approaches may be required to achieve reduction

of waste and continued compliance with the water quality
These may include
objectives as growth pressures continue.
modified water and sewage rate structures to discourage
greater water consumption or production of waste.
in addition to regulatory actions,

Further,

the need may arise for

further incentives to achieve compliance with pollution
control requirements especially as these may become pro-

gressively more stringent.

A selective system of effluent

charges might provide encouragement to delinquent waste
dischargers to comply with pollution abatement schedules.

Adequacy of Financial and Manpower Resources to Address
Remedial Programs in the Future
There is a need to establish the adequacy of funding
and manpower for the construction and operation of treatment
facilities as well as the continual management of remedial
34

programs at all levels of government.

In Canada, the recent amendments to the National Housing

Act as described earlier and Ontario's Design for Development
In
Program should embrace funding for future sewage works.

the U.S., the release of impounded funds should provide
sufficient federal funding of construction necessary to meet
the objectives of the Agreement.

Currently,

the recessionary state of the economy has

It is
had severe effects upon the construction industry.
estimated that over 16% of construction related work force
Barring any unexpected sudden economic
recovery, there is no immediate shortage of construction
I
manpower resources. Recent estimates show that each $1
is unemployed.

billion spent for sewage treatment facility grants could
result in approximately 40,000 jobs.

More than 20,000 would

be in the construction industry. Effective operation of
municipal sewage treatment facilities requires sufficient
financial resources for chemicals,

salaries of staff, maintenance

Federal funding is not available
and repair of facilities etc.
for operation and maintenance of treatment facilities.
Adequacy of financial resources varies significantly among

Ordinarily, the larger cities are capable
of providing sufficient operating funds and paying salaries
Problems are encountered
of trained operators and staff.
however with maintenance and repair costs.

municipalities.

All of the states have operator certification programs
to manage
but there is a general lack of qualified personnel
In some instances the number of available
training programs.

ipalities
certified operators is adequate, but many smaller munic
are reluctant or unable to pay competitive salaries.
Programs administered by the U.S. EPA have not been
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limited in effectiveness as much by inadequate manpower and
financial resources as by the need for more streamlined

regulations and improved management and distribution of
manpower resources. With state agencies assuming more of
the programs and responsibilities of national legislation,
their funding and manpower needs are growing more significant.
Generally manpower increases are required to effectively
cope with increasing responsibilities of managing construction
grants programs.

More personnel, laboratory and field

equipment resources are needed to adequately implement
compliance monitoring and enforcement activities.

More

staff and transportation resources are necessary for municipal
sewage treatment plant operations and maintenance inspections.

Once the backlog of sewage works construction has been

overcome, there will still be a need in providing adequate
financial resources to sustain capital investments.

Emphasis will shift to the adequacy of operation of

sewage facilities.

Thus, the importance of adequate data

for evaluation of performance will increase.

Attention must

also be focussed on staffing of plants, the training of
staff and assurance that enough time is spent on testing and
sampling for control of treatment processes and overall

-

performance where these deficiencies presently exist.

ACCOUNTING FOR TOTAL ENVIRONMENTAL IMPACT OF PROGRAMS

Coordinated efforts between the governments are being

increased as environmental monitoring programs including the
effects on water quality of land use,

air pollution and

Their importance cannot

atmospheric fallout are extended.

be overstressed as the surveys and surveillance programs

must provide a statistically valid data base to enable
coordination of related federal,

state and provincial
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programs.

This information is essential for the coordination

of continuing programs to achieve and maintain compliance
with the water quality objectives.

It will be fundamental

to the formation of useful models of the response of the
lakes to future configurations of development throughout the

drainage basins.

Ensuring Adequacy of Water Quality Objectives as Related
to Changing Uses

New and revised water quality objectives, which will
provide for and protect the Great Lakes for any designated

use, are being developed by the Water Quality Objectives

Subcommittee of the Water Quality Board.

These objectives

will provide a yardstick against which progress, or lack of
They also
it, in improving water quality can be gauged.

provide a means whereby emerging problems can be identified.

In addition, the development and reappraisal of criteria,
standardized methods and data quality control procedures are

necessary to ensure an accurate measure of progress in
achieving the objectives. Research Advisory Board has standing
committees to assure coordination of these efforts by IJC.
The mechanism exists to bring forward new knowledge as
needed to be applied in the implementation of the various
programs of the Agreement.

These programs require full

support especially as increased attention is given to assessment
of remedial programs to limit the extent of influence of
waste discharges.
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MUNICIPAL PROGRAMS

PROGRESS AND ACCOMPLISHMENTS
treatment programs has
Progress of municipal wastewater

ects under construction
been addressed in terms of major proj
Projections of expected completions
or completed during 1974.
during 1975 have also been made.

In order to establish the

municipal programs,
relative magnitude of the on-going
to the populations served.
project completions are related
ces in the current
There are some important differen
Canada has
should be noted.
programs of each country which

its major municipal facilities
completed construction on most of
tment by 1975 under the
required to provide adequate trea
ted
Primary attention has now shif
terms of the Agreement.
n to accommodate future
towards treatment plant expansio
gram is of greater magnitude,
growth. The United States pro
of
been initiated construction
and while many projects have
Most
be completed by 1975.
several major projects will not
ated with the implementation
of the delays have been associ
l
of the Water Pollution Contro
of the stringent requirements
By 1977 much of
blic Law 92-500).
I Act Amendments of 1972 (Pu
be
construction is expected to
the backlog of sewage works

well advanced.

Summary of Projects

United States

35
, the Board reported that
In its third Annual Report
with
d population was provided
percent of the U.S. sewere
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Progress has been made since

adequate treatment as of 1973.
that time.

During 1974, 25 projects each serving communities

in excess of 2,500 people were completed.

The majority of

these projects provided for an upgrading of existing plants
to secondary treatment.

Collectively,

about one and a half million people.

these projects serve
As a result, the

population served by adequate treatment increased to seven

(7) million over the year.

As of December 1974 adequate

treatment is being provided for forty—six

(46)

percent of

the 1971 estimated sewered population of 15.3 million.

In addition to the above, sixty—two

(62) projects are

expected to be completed and provide adequate treatment for

an additional 2.3 million people by the end of 1975.

This means

that a total of 9.2 million people, or sixty (60) percent of
the sewered population in the 0.8. Basin will be provided

with adequate treatment by December 1975.

Canada

In Ontario by the end of 1974,

treatment projects were completed.

seventeen

(17)

sewage

This included six

(6)

new municipal projects and the upgrading or enlargement of
Projects completed in 1974 increased
eleven (11) others.
the portion of the population served by adequate treatment

to 85 percent of the estimated 1971 sewered population in
the Ontario portion of the Great Lakes Basin of 4.8 million
persons.

In addition twenty-two (22) construction projects were
started in 1974,

of which seventeen

completed in 1975.

(17)

are expected to be

A number of these are projects required

to accommodate growth and they will augment the population
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served with adequate treatment by 350,000 persons. Five of
the twenty-two (22) projects earlier expected to be completed
by 1975 will be delayed into 1976.

Thus, 97 percent of the

1975 sewered population in the Ontario portion of the basin

will be served with adequate sewage treatment by the end of
that year.

In five municipalities in the Toronto-Burlington area,
where population continues to increase rapidly and additional
sewage treatment capacity is marginal, staged programs of
sewage works improvements have been planned to accommodate
increased demands for sewage service.

A number of these

municipalities presently served with adequate treatment
facilities are continuing with projects to cope with expected
growth and upgrade facilities.

In the City of Toronto

combined sewer problems are being gradually corrected.

EXPENDITURES

Construction funds made available by the various governmental
agencies in support of both the U.S. and Canadian municipal
treatment programs have been summarized in Table 1 for 1971

through 1974.

The table reflects a steady increase of funds

' committed to municipal programs by both countries.

Funds approved for sewage treatment and trunk

sewer construction in Ontario over the period 71 - 74
totalled $415 million .
in excess of $120 million

By 1975 additional expenditures
are expected for sewage

treatment and trunk sewer construction.

The value of

construction remaining to overcome the backlog of works in

Ontario which will not be completed by 1975 will exceed
$20 million.

In order to maintain the adequacy of present
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TABLE 1:

Annual funds

(non-cumulative)

committed for

sewerage construction in the Great Lakes
Basin.

(S in millions,

current dollar)

Total spending

Year

(l)

Obligated state

by all levels

and federal funds

of government

in the

in Canada

United States

(1)

1971

45

370.1

1972

57

312.7

1973

153

418.9

1974

160

508.9

For Canada,

(2)

figures represent the total approved

sewage works Capital expenditures

(treatment and

trunks)

(2)

Figures represent total U.S. eligible project costs
with Federal grant approval.
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programs, some $300 million in total spending will be required
In the U.S., funds obligated for sewerage
in 1976 and 1977.

works from 1971-74 totalled about $1.6 billion.
Considerable concern was expressed over the impoundment

of construction funds appropriated by the U.S. Congress for
Nine
the Great Lakes States in meeting the 1975 needs.
billion dollars of the $18 billion appropriated for FY 73
through FY 75 were impounded by the U.S. Executive Branch.
ures
Failure to release these funds and accelerate the proced

for processing and approving grant applications could have
seriously delayed the planned U.S. municipal program.

On January 24,

1975,

the President released $4 billion

of the impounded funds for the construction grant program.
Recently,

as a result of the February 18,

1975 Supreme Court

on from
decision, EPA has allocated an additional $5 billi

Therefore the entire $18 billion authorized
by Congress in the Federal Water Pollution Control Act

withheld funds.

is now expected
Amendments of 1972 for FY 73, FY 74 and FY 75

to be obligated by September 1977.
l
All current funds authorized by Congress through Fisca
.Year 1975, including the nine

(9)

billion of released funds,

Great Lakes
will have an impact on 174 projects in the U.S.
e. One hundred
Basin serving an estimated two (2) million peopl
III
(100) of these projects will have been awarded Step
1975. A
(Construction phase funds) by the end of
shown in Table 2.
state breakdown of these grant awards is

grants

facilities and
These grant awards include both treatment
interceptor sewers.

TABLE 2:

Additional Treatment Facilities* in the U.S.

Great

Lakes Basin Expected to be Financed with Available
Funds

State

Number of Step 3

of step 3 grants**
awarded by December
31, 1975

grants awarded
after December
31, 1975

Estimated Cost
(Millions of
Dollars)

130

Illinois

Diverting Out of Basin

Indiana

1

3

46

35

1

5

87

New York

31

13

218

Ohio

18

11

120

Pennsylvania

2

5

8

Wisconsin

1

2

19

100

74

973

Michigan
Minnesota

.

Estimated Number

TOTAL

37

354***

*

Does not include projects already under construction.

**

Step 3 Grant is Construction Phase.

***

Project Costs for Michigan include only those projects
which are expected to receive grants by December 31, 1975.
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PROJECT DELAYS

In general, delays in completion of projects have
resulted from a variety of causes including uncertainties in
general economic and financial market conditions, administrative
delays and scarcity of materials, including delivery of
mechanical and prefabricated equipment.

The 1973 annual report discussed several major United

States facilities which would not be completed by December
1975, but would be under construction.
Status of these
projects has been updated and several additional municipalties
added for both the U.S. and Canada.

In Canada, five projects,

serving a total of 34,000 people, previously expected to be

completed by 1975 will be delayed into 1976.
Marathon, Midland, Parry Sound,

These include

Trenton and Iroquois.

The

major cities are listed in Table 3 together with their
sewered populations and anticipated completion dates.

In the paragraphs below, each facility will be dis—
cussed as to its current status, progress during the past
year, reasons for delays and any revisions to the anticipated
completion dates.

Detroit, Michigan

(Metro)

The Detroit Metro Plant serves in excess of 3 million
people in Detroit and surrounding areas.

The present flow

averages 900 million gallons a day (MGD), or 3420 megalitres
per day (ML/D).

Construction has been completed on facilities

to provide secondary activated sludge treatment with pure
oxygen for 1140 ML/D
MGD)

(300 MGD). The remaining 2280 ML/D (600

receive only primary treatment prior to discharge.

Chemicals are added to all 3420 ML/D (900 MGD)

about 60% of the incoming phosphorus.
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to remove
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Thunder Bay

Canada

Buffalo, N.Y.

Syracuse Metro,
N.Y.

106,000

750,000

287,600

107,700

Tonawanda, N.Y.

(Sanitary District No.2)

102,400

71,550

Euclid, Ohio

Niagara Falls, N.Y.

635,000

(Southerly)

700,000

250,000

Cleveland, Ohio (Westerly)

(Easterly)

175,400

126,000

3,129,000

Sewered
PoEulation

Gary, Indiana

Sanitary District)

(Western Lake Superior

Duluth, Minn.

Detroit, Mich.

United States

Facility

1979

1977

1977

(phased construction)

1977

1978-79

1979

1978

1976

1977

1981

treatment planned

expansion for advanced

1979

Com letion Dates

Anticipated

STATUS OF MAJOR PROJECT DELAYS

TABLE 3

10.7

158.0

108.0

62.0

63.0

12.0

180.0

10.0

90.0

34.0

84.5

121.4

Current Project Costs
(Millions of Dollars)

It is anticipated that by September 1975, additional
facilities will be completed to provide secondary treatment

to a flow of 1710 ML/D (450 MGD)

and 80% phosphorus removal

for the entire flow.

Major treatment units are either under construction or
will be placed under construction in 1975 with an estimated
completion time for early 1979.

Completion of this phase

will bring the total design capacity to 4000 ML/D (1050 MGD)
with secondary treatment.

The sludge from the Detroit Metro Plant is dewatered,

incinerated and landfilled.

There were six sludge incinerators

in operation in March with eight more expected to commence
operation by May 1975.

The plant has experienced difficulties

due to the limited sludge handling capacity. The interim
solution has been to recycle portions of the sludge back to

the primary treatment system with some sludge overflowing
into Detroit River.

The situation is expected to improve

when the eight additional incinerators come on line.

There

are plans for further expansion of the sludge handling
system in anticipation of the 4000 ML/D
in 1979.

(1050 MGD) capacity

A sludge handling module including eight more

incinerators is to be constructed with contracts to be let
in late 1975 or early 1976.

It has been recognized that combined sewer oVerflow
presents a problem.

At present there are little quanti—

tative data on the amount and quality of combined sewer
overflow.

The occurrence of overflow is estimated to be one

to two percent of the time.

Plans for determining the

quality and quantity of the overflow are under consideration
A detailed plan will be
at present by the City of Detroit.
It is anticipated that preliminary
developed by mid - 1975.
results will be obtained by late 1976 provided sufficient
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funding and manpower are available.

Duluth, Minnesota

At present, the Western Lake Superior Sanitary District
(WLSSD) is serviced by nine (9) municipal wastewater treatm
ent
plants, none of which are providing phosphorus removal.
All
these plants will be phased out and replaced by a new 167 ML/day
(44 MGD) activated sludge treatment plant.
Phosphorus will
be removed by chemical addition.

the entire treatment system,

Total estimated cost for

including interceptor sewers

and sludge handling facilities,

is

$84.5 million.

Site preparation for this plant is 60 percent complete.
Currently, the state is awaiting approval of final cons-

truction plans by EPA and subsequent funding.
It is anticipated that contract bids will be opened in July 1975, with
a construction completion date of mid 1977.

Gary,

Indiana

Currently, secondary treatment is being provided
through activated sludge process with relatively good
effluent and phosphorus concentrations between 1.5 and 3

mg/l.

Although no phosphorus removal is currently being
provided, the levels are relatively low because of the
detergent phosphorus ban.
The NPDES permit does require
interim phosphorus removal (utilizing steel mill pickle
liquor) measures by July 1, 1975.

No construction is ongoing.
expansion and phosphorus removal.

Plans call for plant
Delays are due to litig-

ation regarding issuance of bonds for the financing of the
necessary construction. A decision by the State Supreme
Court is expected shortly and it is anticipated that cons48

truction would begin immediately afterwards.

By December

31, 1975 construction should be ongoing on plant expansion
and phosphorus removal.

Additionally, some sewer regulator

works to control overflows will be under construction.

Due

to the litigation, slippage has occurred and construction is
not expected to be completed until April 1, 1977.

Cleveland, Ohio

(Westerly)

The Westerly plant is currently providing primary

treatment with polymer addition.

In 1974, pickle liquor was

added to the raw sewage for phosphorus removal.

will be expanded to 190 ML/D

304 ML/D

The plant

(50 MGD) with a peak load of

(80 MGD). Type of treatment to be provided is

physical-chemical with chemical coagulation, filtration and
carbon adsorption.

Interceptors are under construction and

sludge handling facilities are about 25% complete and scheduled
for completion in late 1976.

The major portion of construction at Westerly has not
Construction should be underway by the end of
yet begun.
1975.

With a planned 52 - month construction period,

Westerly should be completed by late 1979.

One of the federal grant conditions for Cleveland

requires them to remedy a legal prohibition against imposing
The Cleveland
user charges on Cuyahoga and Newburgh Heights.

Regional Sewer Districﬂ is seeking relief in the courts.

Cleveland, Ohio (Easterly)
The Easterly Plant is currently providing secondary
The sludge from this plant is piped to Southerly
treatment.
for disposal.

The Sewer District.is constructing a pilot

plant for advanced wastewater treatment.
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After one year of

pilot plant operation, a decision will be made on whether
full advanced treatment is needed.

One major operational problem experienced by the plant
is the high lake level at the outfall.

The lake level in

that vicinity often exceeds the elevation of the secondary
overflow weir by several inches.
The District is planning
to construct effluent pumping facilities.

Cleveland, Ohio

(Southerly)

The Southerly Plant currently has secondary treatment.
Phosphorus removal has been achieved for the normal dry weather
flow due to the high iron concentrations in the influent.
At
present, pickle liquor is added to the influent whenever
available.
Construction has not yet begun on expansion and

advanced waste treatment facilities, which are an additional
requirement.
Contract was let in late 1974.
Provided no
major delays are caused by environmental impact assessment,
construction should be completed by 1981.

Euclid, Ohio

Present treatment is primary.

Proposed treatment will

consist of a pure oxygen activated sludge system plus phosphorus

removal using aluminum sulphate.
As of April 1975, 5 percent
of the grant monies has been expended.
Construction has
just recently commenced.

It is anticipated that construction

will be completed by 1977.

Niagara Falls, N.Y.

The city is in the process of carrying out a program to
upgrade its present inadequate sewage treatment facilities
to provide physical-chemical treatment (equivalent of secondary),
50

plus phosphorus removal.

This plant is designed to treat 182 ML/D (48 MGD) of
municipal-industrial wastewater by a physical-chemical process

Plant
which includes phosphorus removal and carbon adsorption.
design was based on 70% removal of phosphorus starting with an

It is anticipated the
influent concentration of 2.4 mg/l.
Efforts are
project will be completed in September of 1976.
being made to speed up the construction so that the plant

could be dedicated on July 4, 1976.

During the construction of the new facilities, the
screened and chlorinated raw waste will continue to be discharged
to the Niagara River.

Feasibility of installing temporary phosphorus removal
ded
facilities was investigated by the municipality and it was conclu
that the construction of such facilities would not be cost
effective and in fact would slow the completion of permanent
secondary treatment facilities.

Furthermore,

there is a

horus
phosphate ban in detergents that limits the influent phosp
concentration.

Tonawanda, N.Y.

(Sanitary District No.

2)

under
A secondary sewage treatment plant is already

The
construction at a total cost of about $65 million.
the existing
plant will be built utilizing some components of
ing equipment,
primary sewage treatment plant, i.e. sludge handl

er
an eighteen million gallon retention basin and anoth
ry tanks,
retention basin which will use the existing prima
Secondary
s.
pump stations, force mains, and interceptor sewer
metallic salt
treatment will be activated sludge followed by
ation.
precipitation of phosphorus and rapid sand filtr
pts at
Delays were experienced earlier when several attem
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including the City of Tonawanda and Spaulding Fibre were
unsuccessful.

This has now been achieved and also includes

Sanitary District No. 5

(Kenmore).

Construction will be

completed January 1978.

Syracuse,

N.Y.

(Metro)

Existing treatment is primary which will be upgraded
from 190 ML/D

(50 MGD) to a 304 ML/D (80 MGD)

sludge plant with phosphorus removal.

activated

Contracts were awarded

in February and the project is now on schedule.
date is for February 1979.

The target

Recent delays stem from the

unusual amount of time consumed in preparation of an Environmental
Impact Statement and associated hearings.

Infiltration and

combined sewer problems have further complicated the situation.
A rehabilitation program is underway to eliminate all excessive
infiltration, and in 1971, EPA awarded Onondaga County a

five year research and demonstration grant to examine the
combined sewer overflow problem.

Buffalo, N.Y.

The Buffalo Sewer Authority is in the process of
carrying out a program to upgrade its present primary sewage
treatment plant to provide secondary treatment plus phos-

phorus removal. During the construction of the new facilities the existing primary treatment plant and chlorination
facilities will continue to operate.

Interim phosphorus

removal during construction has been considered and found to
be not feasible.

The total project is being carried out under five
separate contracts.

Delays were experienced in connection

with the site preparation contract when the bid award was
contested and went into litigation.
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This will result in

delaying subsequent contracts.

Litigation is also anti-

cipated in connection with the mechanical portion of the
sludge disposal contract but this should not substantially
delay another contract.

Project completion was targeted for

1978 but may stretch over into early 1979.

City of Thunder Bay, Ontario

An accelerated program of sewage works funding by the
federal and provincial governments has made possible the
rapid development of a multi-year program for construction

of trunk and interceptor sewers to collect all remaining
sewage flows for treatment.

Previously scheduled for construction over the next

five years, the overall project is now expected to be
completed before March 1977.
(24.0 MIGD)

Construction of the 109 ML/D

primary waste treatment plant without phosphorus

removal which will replace the existing two plants will
commence in 1975 for completion by 1977.

The adequacy of

such treatment is under review in the Upper Lakes Reference
Study.
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PHOSPHORUS LOADING DATA AND STATUS
OF PHOSPHORUS REMOVAL PROGRAM

The phosphorus removal program for direct municipal
dischargers appears to be progressing well.

The effect

of this program is evident in the reduced phosphorus
loadings from direct municipal sources in all the Great
Lakes except Lake Michigan (Table 4).

Lake Michigan's

increased loading may be attributed to actual reported
loadings from Wisconsin as compared to estimated values
from the previous year.

Phosphorus loading data in each

drainage basin are presented in Tables 5 to 9.

In Lake Erie, the direct municipal phOSphorus loading
has decreased from 28,700 kg/day to 19,100 kg/day over
the last year.

There is little doubt that this decrease

is attributable to the implementation of phosphorus
removal facilities.

The effectiveness of the phosphorus

removal program will be discussed later.

The 1974 reported phosphorus loadings from tributaries
have generally increased throughout the entire Basin with
Specifically, Ohio's
the most notable jump in Lake Erie.

reported tributary loadings doubled from 7,100 kg/day
The apparent discre—
in 1973 to 15,800 kg/day in 1974.
pancy arises from the fact that the 1973 loading data

from the Maumee River, the largest tributary in Lake Erie
other than the Detroit River, were calculated using an
average annual phosphorus concentration and average
annual flow.

Since the Maumee River has highly variable

flows, the 1973 reported figure was not representative
The 1974 loading data, on the
of the actual loading.
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other hand, were calculated on the basis of four (4) weighted
average monthly loadings and as such are probably more
representative of the actual loading,
However, it is still
difficult to determine any trends in phosphorus loadings to
Lake Erie from the tributaries.
There is an urgent need for
more representative data.

The decrease in phosphorus loadings from municipal
sources in Lake Erie and the increase from tributaries were
approximately equal with the result that no net change was
reported.

The status of phosphorus removal facilities in the
Great Lakes System is summarized in Table 10. It is noted that
Table 10 shows only the progress achieved in installing such
facilities.

The operating efficiencies of these facilities

vary from plant to plant.

For the entire Great Lakes Basin,

69 percent of the sewage flow from all direct municipal
‘ dischargers and those indirect ones with flows greater than
1 MGD have phosphorus removal as of December,
end of 1975,

1974.

By the

it is expected that 89 percent of the flow will

have phosphorus removal facilities. The status for each of
the Basins is presented in Tables 11 to 15.

In the Lake Erie basin, 94 percent of the sewage flow
received phosphorus removal treatment as of December 1974.

It is estimated that by the end of 1975, this figure will
increase to approximately 97 percent.
The Province of
Ontario has completed implementation of phosphorus removal

program while 94 percent of the U.S. Lake Erie flow have
phosphorus removal.

For Lake Ontario,

it is expected that by December 1975,

56

all sewage flows in the Province of Ontario will be treated

with phosphorus removal.

No information has been received

from the State of New York as to the current status of their

phosphorus control program.

There is evidence that the limits placed on phosphorus
content in detergents as practised in Canada,
Michigan and New York have contributed,

Indiana,

to some extent,

to improvement in tributaries and a decrease in phosphorus
With the implementation of the phosphorus
loadings.
removal program,

In Table 16,

further improvements should be achieved.

the suspended solids,

BOD and phosphorus

loadings for all municipal dischargers are summarized.
Tables 17 to 21 show the loadings on a jurisdiction basis
Compilation of such data represents a first
attempt in keeping track on all the municipal dischargers.
In previous years, only loadings from direct municipal disin each Basin.

chargers are compiled.

Tables 16 to 21

will be used as an

ongoing accounting procedure to assess the effectiveness of
municipal remedial programs.

In summary, there is a need for more representative
data from waste sources,

especially tributaries.
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TABLE 4
SUMMARY OF
1974 REPORTED PHOSPHORUS LOADING DATA

DIRECT
INDUSTRIAL
DISCHARGE

BASIN

Lake Superior

DIRECT
MUNICIPAL
DISCHARGE

255

TRIBUTARY

311

(354)

(1,046)

**

TOTAL

5,467

6,033

(3,004)

(4,404)

Lake Huron

0
(47)

386
(446)

10,052
(6,436)

10,438
(6,929)

Lake Michigan

122
(35)

2,981
(1,218)

13,608
(11,236)

16,711
(12,489)

Lake Erie

346
(771)

19,115
(28,748)

24,556
(13,780)

44,017
(43,299)

Lake Ontario *

324
(598)

TOTAL

5,358
(6,232)

*

1,047
(1,805)

28,151
(37,690)

*

5,828
(3,466)*

59,511
(37,922)

11,510
(10,296)*

88,709
(77,417)

(1973 reported data shown in parentheses)
All values reported in kilograms/day
*

1973 data from Province of Ontario only

**

Duluth's loading included in Tributary Loading in 1974 due to
relocation of St. Louis River's sampling station.
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TABLE 5

1974 REPORTED PHOSPHORUS LOADING DATA

(All values given in kilograms/day)

Basin:

JURISDICTION

Minnesota

Wisconsin

Michigan

DIRECT
INDUSTRIAL
DISCHARGE

DIRECT
MUNICIPAL
DISCHARGE

0

47 *

Lake Superior

TRIBUTARY

TOTAL

662

709

(5)

(720)

(608)

(1,333)

1
(0)

157
(189)

1,803
(359)

1,961
(548)

0

0

(0)

(0)

(1,091)

(1.091)

Ontario

254
(349)

107
(137)

2,551
(946)

2,912
(1,432)

TOTAL

255
(354)

311
(1,046)

5,467
(3,004)

6,033
(4,404)

451

451

(1973 reported data shown in parentheses)

*

Sampling Station on St. Louis River moved to below Duluth
in 1974.
Duluth's discharge included in Tributary Loading.
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TABLE 6

1974 PHOSPHORUS LOADING DATA

(All values given in kilograms/day)

Basin:

JURISDICTION

Michigan

Wisconsin

DIRECT
INDUSTRIAL
DISCHARGE

Indiana

Total

35
(0)

1
(35)

2,866

121

(0)
Illinois

DIRECT
MUNICIPAL
DISCHARGE

(1.218)

ND

80

(ND)

(ND)

TRIBUTARY

7,302

7,338
(5,807)

5,509
(4,099)

8,496
(5,317)

ND
(ND)

80
(ND)
797
(1,365)

16,711
(12.489)

0

(0)

(0)

797
(1,365)

122
(35)

2,981
(1,218)

13,608
(11,236)

— No Data
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TOTAL

(5,772)

0

(1973 data shown in paréntheses)
ND

Lake Michigan

TABLE 7

1974 PHOSPHORUS LOADING-DATA

(All values given in kilograms/day)
Basin:

JURISDICTION

Michigan

DIRECT
INDUSTRIAL
DISCHARGE

DIRECT
MUNICIPAL
DISCHARGE

0
(0)

Ontario

0

(47)

Total

Lake Huron

0

(47)

TRIBUTARY

TOTAL

75
(40)

6,647
(3,635)

6,722
(3,675)

311
(406)

3,405
(2,801)

3,716
(3,254)

386

10,052

10,438

(446)

(6,436)

(6,929)

(1973 reported data shown in parentheses)
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TABLE 8

1974 PHOSPHORUS LOADING DATA

(All values given in kilograms/day)
Basin:

JURISDICTION

Michigan

Ohio

Pennsylvania

New York *

Ontario

DIRECT
MUNICIPAL
DISCHARGE'

TRIBUTARY

TOTAL

163
(139)

15,225
(24,465)

4,110
(1,514)

19,498
(26,118)

5
(7)

3,215
(3,058)

15,755
(7,144)

18,975
(10,209)

DIRECT
INDUSTRIAL
DISCHARGE

377
(533)

0
(0)

377
(775)

1

91
(112)

ND
(351)

92
(463)

177

207
(580)

4,691
(4,771)

5,075
(5,734)

24,556
(13,780)

44,017
(43,299)

0
(242)

(383)

Total

'

*

Lake Erie

346

19,115

(771)

(28,748)

incomplete data as of March 24,

(1973 data shown in parentheses)
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1975

TABLE 9

1974 PHOSPHORUS LOADING DATA

(All values given in kilograms/day)

Basin:

JURISDICTION

New York

DIRECT
INDUSTRIAL
DISCHARGE

*

Ontario

TOTAL

DIRECT
MUNICIPAL
DISCHARGE

TRIBUTARY

TOTAL

4,199
(ND)

156
(ND)

1,295
(ND)

2,748

168
(598)

4,063
(6,232)

3,080
(3,466)

7,311
(10,296)

324

5,358

(598)

(6,232)

5,828
(3,466)

11,510
(10,296)

(1973 data shown in parentheses)
*

Lake Ontario

Incomplete data
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(ND)

TABLE 10
SUMMARY TABLE
ON
STATUS OF PHOSPHORUS REMOVAL FACILITY INSTALLATIONS

Percent by volume of Municipal Wastewater*having
Phosphorus Removal Facilities

1974 FLOW
(MEGALITERS/DAY)

Lake Superior

Lake Huron

Lake Michigan

130
60

3 %
%

ll %
o %

TOTAL

190

%

7 %

U.S.

437

50 %

55 %

Canada

239

70 %

70 %

TOTAL

676

57

%

60 %

63 %

75 %

U.S.

2,870
-

-

-

TOTAL

2,870

63 %

75 %

U.S.

6,618

94 %

97 %

622

100 %

Canada

Lake Ontario

TOTAL

7,240

U'S'
Canada

ND
2,152

TOTAL

A11 Five

U.S.

Basms

Canada
TOTAL

_

-

100

%

94 %

97 %

ND
3 %

ND
100 %

-

-

10,055

82 %

87 %

3, 073

28 %

96 %

69

89 %

13,128

%

ND — No Data from the State of New York

*

BY DEC.75

U.S.
Canada

Canada

Lake Erie

AS OF DEC.74

All direct dischargers and indirect greater than 1 MGD.
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TABLE 11
LAKE SUPERIOR

BASIN:

STATUS OF PHOSPHORUS REMOVAL PROGRAM

STATUS

AS

OF

DECEMBER

WITH
PHOSnggggAﬁEMOVAL

1974

BY

WITHOUT

PHOSPHORUS
REMOVAL

DECEMBER

WITH
PHOSPHORUS

PHOSPHORUS
REMOVAL

REMOVAL

1975

WITHOUT
PHOSPHORUS
REMOVAL

Flow

MICHIGAN

0

28

O

28

O%

l 00%

O%

100 %

O

81

10

71

0%

100%

ML/day
Percent

of Flow

Flow

7

MINNESOTA

.ML/day
Percent
of

Flow

WISCONSIN

12%

88%

Flow

4

17

4

l7

ML/day
Percent

19
of

Flow

81

19

81%

%

%

%

0%

100%

0%

4

126

14

3%

97%

11%

u

186

It

In

2%

98%

H

7%

Flow
(CANADA)

Percent
of

Flow

ms.

116

ML/day
Percent
of

89%

Flow

Flow
ML/day
TOTAL

100%

Flow

176

‘
Percent

of Flow ﬂ

93%

ML/DAY means megalitres per day.
Flow Data for December 1974 are based on actual reported values;
for December 1975 flow, reported projected data are used.

*Flow will be connected to WLSSD which is scheduled for completion
in late 1976 with phosphorus removal.
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*

TABLE 12

LAKE MICHIGAN

BASIN:
STATUS OF PHOSPHORUS REMOVAL PROGRAM

PHOSngggiAﬁEMOVAL

Flow

WISCONSIN

WITH
PHOSPHORUS
REMOVAL

WITHOUT
PHOSPHORUS
REMOVAL

of Flow

5

Flow

1

WITH
PHOSPHORUS
REMOVAL

au3

737

ML/day
Percent

MICHIGAN

BY DECEMBER 1975

As OF DECEMBER 1974

STATUS

WITHOUT
PHOSPHORUS
REMOVAL

1117

191

85%

15%

ﬂ

62%

38%

708

216

77

23

T

-

723

215

;IyL/day
Percent
of

Flow

F1°V

77

23%

%

%

%

302

all

369

350

u2%

58%

51%

u9%

53

0

57

o

100%

0%

100%

0%

1800

1070

2266

756

63%

37%

75%

25%

ML/day

INDIANA
Percent

of Flow
Flow

ILLINOIS

ML/day
Percent
of

Flow

F1°W
TOTAL

ML/day

Pam“
of

Flow

I

ML/DAY means megalitres per day.
Flow Data for December 1974 are based on actual reported
values; for December 1975 flow, reported projected data
are used.
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TABLE 13

BASIN:

LAKE HURON

STATUS OF PHOSPHORUS REMOVAL PROGRAM

.MLW' .

STATUS

u

AS OF DECEMBER 1974

WITH
PHOSPHORHS
REMOVAL_

PﬂospggggiAﬁEMOVAL

BY DECEMBER 1975

WITHOUT
PHOSPHORUS
REMOVAL

WITH
PHOSPHORUS
REMOVAL

WITHOUT
PHOSPHORUS
REMOVAL

F1°Vj
MICHIGAN

ML/dfy

(U’s°)

J

219

.218

249

50%

50%

55%

45%

167

72

167

720

of Flow

70%

30%

70%

30%

Flow
ML/day

386

290

416

a

(CANADA)

207

Percent

of Flow

ONTARIO

A

}

Flow

ML/day
‘

‘

'

Percent

TOTAL
Percent‘
of Flow

4

57%

VIM-"v

I
60%

43%
. J

279

.

-

'

ML/DAY means megalitres per day.

Flow Data for December 1974 are based on actual reported
values; for Decembet 1975 flow, reported projected data
are used.
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TABLE 14
BASIN:

LAKE ERIE

STATUS OF PHOSPHORUS REMOVAL PROGRAM

STATUS

AS OF DECEMBER 1974

WITH

PnospgggggAﬁEMOVAL

WITHOUT

PHOSPHORUS
REMOVAL

PHOSPHORUS
REMOVAL

BY DECEMBER 1975

WITH

PHOSPHORUS
REMOVAL

WITHOUT

PHOSPHORUS
REMOVAL

Flow

ML/day

414 7

69

QQOZ

Q9

98%

2%

99%

1%

123

O

12“

O

100%

0%

100%

0%

1760

360

1920

83%

17%

91%

9%

159

0

195

O

100 %

O

100%

0%

ND

ND

MICHIGAN
Percent

of

Flow
Flow

INDIANA

Fwd”
Percent

of Flow

F1“
OHIO

ML/day

Percent

of Flow
Flow

PENNSYL—

ML May

VANIA
Percent

of

Flow

Flow

ML/day

DI

DI

622

0

622

o

100%

0%

100%

0%

6189

429

6641

249

%

6%

96%

4%

5311

“29

7263

2u9

gux

6%

NEW YORK
Percent
of Flow

F1

ONTARIO ,

W
ML/day

(CANADA)

Percent
of

Flow_

Flow

ms.

ML/day
Percent

9“

of Flow»

Flow

TOTAL

ML/day
Percent
of Flow

97
%

3%

ML/DAY means mesalitres per daY- ND - No Data. DI — Data Incomplete.
Flow Data for December 1974 are based on actual reported values; for December 1975 flow,

reported projected data are used.
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TABLE 15

LAKE ONTARIO

BASIN:
STATUS OF PHOSPHORUS REMOVAL PROGRAM

AS OF DECEMBER 1974

STATUS

PHOSP

“

BY DECEMBER 1975

WITHOUT
PHOSPHORUS
REMOVAL

WITH
PHOSPHORUS
REMOVAL

WITHOUT
PHOSPHORUS
REMOVAL

ND

ND

ND

ND

ML/day

7a

2078

2152

o

Percent

of Flow

3%

97%

100%

0%

ML73°W

7a

2078

2152

0

3%

97%

100%

0%

R
EgoggAiEMOVAL
‘

WITH
PHOSPHORUS
REMOVAL

Flow

NEW YORK

ML/day

(U.S.)
Percent

of

Flow
Flow

ONTARIO

A

(CANADA)

TOTAL

ay
Percant

of Flow

ML/DAY means megalitres per day.
l reported
Flow Data for December 1974 are based on actua
data
for December 1975 flow, reported projected
values;
are used.
ND -

No Data

TABLE 16

SUMMARY TABLE OF LOADINGS FROM ALL MUNICIPAL DISCHARGERS
**

BASIN

POPULATION
SERVED

197a ACTUAL
FLOW
(ML/DAY)

LOADINGS
SS

IN KILOGRAMS/DAY
BOD

P

L.Superior

29u,800

190

10,129

13,111

L.Huron

9u1,900

676

30,886

23,u76

'20 1,351

L.Michigan

3,501,500

2,870

13u,114

120,068

/£ 7,988

L.Erie ***

7,293,500

7,240

699,747

362,205

‘2223,495

L.Ontario *

3,915,500

2,152

u7,203

u9,685

7 Z u,846

15,947,200

13,128

922,079

568,545

38,574

89a

[\1

TOTAL

7

ML/DAY means megalitres per day

*

J

i

Contains only data from Ontario.
questionable.

Data from New York are incomplete and

** Includes all direct dischargers and those
indirect dischargers with over
one milli

on gallons a day capacities.

***Data from New York not included.

—

—+

3

TABLE 17

LOADINGS FROM ALL MUNICIPAL DISCHARGERS *

BASIN:

LAKE SUPERIOR

LOADINGS IN KILOGRAMS PER DAY
P
BOD
SS

POPULATION
SERVED

1974 ACTUAL
FLOW (ML/DAY)

MINNESOTA

118,000

81

u,362

5,575

“66

WISCONSIN

u5,7oo

21

1,089

1,551

158

50,700

28

856

1,388

56

MICHIGAN

80,400

60

3,822

“,597

21”

ONTARIO

29H,800

190

10,129

13,111

89“

JURISDICTIONS

TOTAL

m

ML/DAY neans megalitres per day
ALL DATA AS REPORTED BY JURISDICTIONS

*

with
Includes all direct dischargers and those indirect dischargers
over one million gallons a day capacities.
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TABLE 18

LOADINGS FROM ALL MUNICIPAL DISCHARGERS

*

BASIN:

JURISDICTIONS

POPULATION
SERVED

1974 ACTUAL
FLOW (ML/DAY)

LOADINGS IN KILOGRAMS PER DAY
SS

P

BOD

MICHIGAN

1,005,500

924

39,276

33,060

1,989

WISCONSIN

1,749,300

1,180

69,218

68,681

3,525

89,000

53

1,064

798

80

657,700

713

24,556

17,529

2,394

3,501,500

2,870

134,114

120,068

7,988

ILLINOIS

INDIANA

TOTAL

‘

LAKE MICHIGAN

ML/DAY means megalitres per day
ALL DATA AS REPORTED BY JURISDICTIONS

,
it

*

Includes all direct dischargers and those indirect dischargers with
over one million gallons a day capacities.
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TABLE 19

LOADINGS FROM ALL MUNICIPAL DISCHARGERS

*

BASIN:

LAKE HURON
IE
n

JURISDICTIONS

POPULATION
SERVED

1974 ACTUAL
FLOW (ML/DAY)

LOADINGS IN KILOGRAMS PER DAY
SS
BOD
P

MICHIGAN

578,300

“37

21,140

1Q,579

786

ONTARIO

363,600

239

9,746

8,897

565

TOTAL

941,900

676

30,886

23,u76

1,351

ML/DAY means megalitres per day
ALL DATA AS REPORTED BY JURISDICTIONS

* Includes all direct dischargers and those indirect dischargers with over
one million gallons a day capacities.
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TABLE 20
LOADINGS FROM ALL MUNICIPAL DISCHARGERS

*

BASIN:

JURISDICTIONS

POPULATION
SERVED

1974 ACTUAL
FLOW (ML/DAY)

w

LOADINGS IN KILOGRAMS PER DAY
ss

BOD

P

Michigan

4,030,600

4,217

570,447

264,759

16,629

Ohio

1,948,100

2,120

104,988

79,776

5,741

Indiana

177,700

123

1,918

1,142

113

Pennsylvania

180,000

159

6,670

2,218

377

1ND

ND

ND

ND

957,100

622

15,724

14,310

635

7,293,500

7,240

699,747

362,205

23,495

New York

**

Ontario

TOTAL

ND

ML/DAY means megalitres per day
ALL DATA AS REPORTED BY JURISDICTIONS
ND - No Data

*

Includes all direct dischargers and those indirect dischargers with
over one million gallons a day capacities.

**

Phosphorus loading data from New York were estimated by the State on
the basis of 1 mg/l P in the effluent.
This basis does not appear
to be

valid.
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TABLE 21
LOADINGS FROM ALL MUNICIPAL DISCHARGERS *

BASIN:

JURISDICTIONS

POPULATION
SERVED

NEW YORK

1974 ACTUAL
FLOW (ML/DAY)

DI

DI

LAKE ONTARIO

LOADINGS IN KILOGRAMS PER DAY
SS

BOD

DI

DI

P

DI

ONTARIO

3,915,500

2,152

47,203

49,685

4,846

TOTAL

3,915,500

2,152

47,203

#9,685

4,846

ML/DAY means megalitres per day
ALL DATA AS REPORTED BY JURISDICTIONS
DI - Data incomplete
*

Includes all direct dischargers and those indirect dischargers with
over one million gallons a day capacities.
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COSTS OF REMOVING PHOSPHORUS

By far the most proven and reliable method for phosphorus
removal is chemical precipitation using metallic salts,

such

as alum and ferric chloride.

Alum and ferric chloride are both tri—valent acid salts
which,

unlike lime,

can normally be used simultaneously with

biological treatment.

In general, dosages of approximately 100 milligrams per

litre for alum and 15 milligrams per litre for ferric chloride
as Fe are used,

making the application of alum and ferric

chloride economically attractive.

The costs of phosphorus removal discussed in this
section include the capital and O & M costs

for chemical

feed facilities and purchase of chemicals.

Capital Costs

As of December 31,

1973,

some 117 municipal and institu—

tional plants in Ontario were required to have phosphorus
removal facilities installed and operational.

The estimated

capital cost to install such facilities has been estimated
at $5.9 million.

It must be understood however, that these

capital costs include only the expenditures for chemical feed
and storage eguipment as well as the associated engineering
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They do not include costs associated
and contingency costs.
capacities of
with sludge handling or modifications to the
any of the treatment units.

include expendiCapital costs for lagoon facilities would
equipment and
tures for such items as boats, motors, dosing
A
the equipment.
trucks which would be necessary to transport
been alloted.
certain amount for roadway improvement has also
ber 31, 1975
Capital costs for the 56 plants with the Decem
Table 22
million.
implementation deadline is estimated at $6.2
implementation
shows the capital costs in Ontario for the two
dates.

Operating Costs

associated
Operational costs are one of the major expenses
with phosphorus removal.

Such items as manpower, maintenance,

be included under
electricity, water and chemical costs should
the operating budget.

Of the above noted items,

chemical costs

will account for the major expenditure.
uate
Ontario reported that the chemical costs can fluct
Costs as low as $10 per million
immensely from plant to plant.
in plants while
imperial gallons have been experienced at certa

$50 per million
others have estimated costs at greater than
Generally speaking however, chemical cost
imperial gallons.
$30 per million
for a liquid feed system are approximately
imperial gallons per day.

Costs on the U.S.

side are expected

It has been estimated that the operating
to be the same.
is about
costs for a 1 MIGD plant utilizing metallic salts
$40 per million imperial gallons.
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TABLE 22

ESTIMATED PHOSPHORUS REMOVAL CAPITAL COST*
IN THE PROVINCE OF ONTARIO
(MILLIONS OF DOLLARS)

IMPLEMENTATION

1973

1975 IMPLEMENTATION
DATE

DATE

1%
Lake

Superior

Lake Huron
Lake

Erie

Lake Ontario

0

y

1.2

0

'

3.5

0

.9

5.2

$ 5.6

$ 5.2

$

0

$

es
These capital costs include only the expenditur
as
for chemical feed and storage equipment as well

y costs.
the associated engineering and contingenc
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The estimated annual operating and maintenance costs
for phosphorus removal throughout the Great Lakes Basin for
December 1974 and December 1975 are presented in Table 23.
The vclume of wastewater to be treated is based on the
reported phosphorus removal status.

The use of waste products chemicals for phosphorus
removal could be considered as a means of reducing costs.
These chemicals include waste pickle liquor from steel

cleaning processes,
tylene production,

spend calcium carbide lime from aceand water plant alum sludges.
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TABLE 23

ESTIMATED ANNUAL OPERATING AND MAINTENANCE COSTS FOR
PHOSPHORUS REMOVAL FOR BOTH U.S. AND CANADA
IN THE GREAT LAKES BASIN

(X1000)

As of Dec.

1974

B2 Dec.

1975

Lake Superior

13.1

46.0

Lake Michigan

5,913.0

7,443.8

Lake Huron

1,268.0

1,366.6

22,374.1

23,859.0

243.1

7,069.3

29,811.3

39,784.7

Lake Erie
Lake Ontario

Basis of calculation:

0 & M cost = $9.00/megalitre of sewage treated with phosphorus
This is equivalent to approximately $35/million
removal.
U.S. gallons or $40/million imperial gallons.
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STORMWATER AND COMBINED SEWER
OVERFLOWS
Stormwater and combined sewer overflows have been

identified as a major problem in most of the urban areas in
Major problem areas, as identified
the Great Lakes Basin.
in this report, generally display water quality problems

associated with stormwater and combined sewer overflows.
Under the terms of the Agreement, the Parties are to find
|

practical solutions for reducing pollution from overflows of

combined storm and sanitary sewers.

The following paragraphs

i
E

describe the activities in the Great Lakes Basin.

i
I

ACTIVITIES IN CANADA

Urder the coordination of the Canada—Ontario Agreement
on Great Lakes Water Quality,

The development program has three parallel

activities in progress:

estimation of the extent of storm-

water discharges and combined sewer overflows in relation to
other water pollution sources within the Great Lakes Basin;

quan.development and verification of techniques to estimate
cost effectities and qualities of stormwater runoff and the

existing
tiveness of treatment alternatives; and to review
to adapt
policies of other governments and Agencies in order

the Great
them to the legislative and financial framework in
Lakes Basin.

1

Canadian activity is centred on

development of a control strategy covering all aspects of
urban drainage management and includes both storm and combined

sewer overflows.

,

The cost of the development program, now 60

on dollars.
percent complete, will be in excess of one milli
the activiThe final phase of the program will be to mould
ement strategy,
ties into an efficient urban drainage manag
to be in place by 1977.
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In Metropolitan Toronto the boroughs of East York, York
and Scarborough and the City are actively engaged in a

Combined Sewer Separation Program.

The other boroughs of

North York and Etobicoke were developed using separate

sewerage systems.

The complete program — separation of combined sewer
systems,

allowing storm waters to be directed to tributary

streams and lakes while the sanitary portion is directed
to the wastewater treatment plants - started in 1965, will

extend over a 20-25 year period and is anticipated to cost
in excess of $200 million.
The total annual combined
sewer separation budget is approximately $10.5 million,

with the City being responsible for the greatest portion.

The borough of York has constructed a combined wastewater
retention tank which provides sedimentation and disinfection

of overflow wastes during periods of high precipitation.

In Metropolitan Toronto the mid‘city interceptor sewer
is expected to be completed in 1975.

This project was

designed to alleviate flows in the combined sewer systems
in the downtown area and prevent discharges of untreated

domestic wastes to Toronto Harbour.

The installation

of this interceptor sewer should result in improved bacteriological quality of the water in Toronto Harbour and the
surrounding area.

The complete project is expected to cost

over $33 million.

ACTIVITIES IN THE UNITED STATES

The U.S.

program has emphasized the development and

demonstration of specific technological alternatives in
stormwater management including abatement systems and
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storage/treatment controls.

Specific technological solutions

have been implemented in a number of Great Lakes Basin urban

areas.

As a national policy, all dischargers with combined
sewer systems are required, through their NPDES permits, to
obtain information on the quantity, quality and impact of
combined sewer overflows on the respective receiving waters.
This and related information must be sufficient to develop a
subsequent program for corrective action including a schedule

for implementation.

In order to estimate the cost of construction needed to
1983 goals of the Federal Water Pollution Control

meet the

Act Amerdments

(FWPCA)

by the state and EPA.

of 1972,
The

a

"Needs" Survey was conducted

Survey covered several categories

of which the Control of Combined Sewer Overflows was included.
Due to the fact that most major cities in the Great Lakes
Basin have combined sewers, estimates for treatment and/or
control of stormwaters were not made.
"Needs"

However,

the U.S.

Survey estimated that approximately $6 billion

would be required to prevent periodic bypassing of untreated
wastes

from combined sewers.

Minnesota

Urban areas on the Minnesota shoreline experience
excessixe stormwater problems.

Existing combined sewer

systems are frequently overloaded during high intensity

rainfalls and wastewater treatment facilities are forced
to by-pass large amounts of diluted wastes to Lake Superior.

Infiltration surveys have been completed for the city of
Retention of
Duluth and indicate a significant problem.
stormwater is considered unfeasible at present due to
the difficulties in obtaining land for detention facilities.
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Steep slopes and impermeable surface conditions are the
basic factors that effect high surface runoff rates.

Hydrological studies for the Duluth area have been completed
by the Corps of Engineers but stormwater treatment alternatives

have not been examined in full.
Other municipal areas have
similar stormwater problems but of lesser magnitude than
Duluth.

Countermeasures to stormwater pollution may be implemented in future years as demonstration projects and

cost-effective solutions for urban stormwater management
are developed.

Wisconsin

In Wisconsin, most of the large communities discharging
to Lake Superior and Lake Michigan have stormwater and

combined sewer overflow problems.

Major rehabilitation and

separation projects have been undertaken and are scheduled.
A summary of the larger prcjects are as follows:

Superior - New treatment plant 15% complete, designed
with large aerated lagoon to treat combined sewer flow.
A grant has been made for partial sewer separation
and construction of three permanent satellite plants

at overflow discharge points.

Bids have been taken

for this work.

Green Bay - Completed sewer separation in 1972.

Kenosha — Constructed storage tanks where activated

sludge is kept.alive.

During wet weather, high flow

periods, the influent is mixed with the storage
activiated sludge and treated.. Bypassing of raw
sewage still occurs.
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Racine - Two air flotation treatment plants were
irstalled at two

overflow locations.

These are

test

facilities and are being evaluated.

Milwaukee Area — A 52.5 million grant has been given
for a study of the problem and recommendations on a
solution.

The study is scheduled for completion in

1977.

Illinois

Because of the importance Illinois places on Lake
Michigan,

combined sewer flows are treated and/or diverted

from the basin.

In Lake County,

only the stormwater will

be discharged into the lake.

Indiana

Most of the municipalities in the Indiana basins of
Lakes Erie and Michigan have combined sewer systems in whole
in or part

(the city of Portage may be the exception).

There-

fore, oollution from combined sewer overflow could be greater
than the same from storm water alone.

The city of Fort

'Wayne is conducting a demonstration project to compare various
large scale mechanical facilities (screens) for treatment of
The project construction is almost complete and
overflow.
ready

for operation.

The city of Gary recently rehabilitated

one overflow regulator, but improvement of the rest of the

overflow system needs to be done.
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Combined sewer overflow detention facilities
for the

city of Whiting were initiated with Federal and
State grants.
The project is to detain overflow to Lake Michigan
in a
30 million gallon basin and bleed back to the sewer
system
for treatment at the Hammond sewage treatment
plant.
The
project was started in October 1974, and expec
ted to be

completed in early 1976.

The municipalities of Crown Point, East Chica
go, and
Fort Wayne, which are high in the priority ratin
g for
construction grants, will address the combined
sewer over—
flow control problem during preparation of
the facility

to plan to obtaining PL 92—500 grants.

Michigan

In Michigan many communities have initiated exten
sive
combined sewer overflow control programs.

Two of the several

examples are Detroit and Saginaw.

The Detroit Metro Water Department (DMWD)

has been

remotely operating the wastewater collection
system since

1968 when the nucleus of the monitoring and remot
e control
network was installed as part of a Research
and Demonstration

Grant.

The present network consists of 25 rain gauge
s, 214
level sensors, and 100 overflow monitors which
are tele—

metered to the Systems Control Centre and proce
ssed through

a computer system.

All wastewater pump stations (9 stations
containing 53 pumps), 8 regulators, 3 inflatable dams,
and
7-insystem storage, routing and/or flushing gates are
remotely controlled from the Control Centre.
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Briefly described, the system is operated as follows.
When an indication of impending rain is received at the
Systems Control Centre, either through the remote U.S.
Weather Bureau Radar or through the tipping bucket rain
gauge network,

the hydraulic gradient is

lowered as much

as possible by additional pumping at both the Wastewater

Treatment Plant and at the various sanitary pump stations.
As runoff enters the system,

a greater percentage of the

"first flush" portion of the storm is thereby captured
utiliz_ng the additional interceptor capacity.

By noting wastewater levels in the various sewers,
remotely controlled regulators, inflatable dams and sluice
gates are operated to achieve maximum in—system storage in

various major sewers.

In addition, the wet well level in

the various storm pump stations is allowed to rise as a
means of storing additional runoff.

Under this mode of operating,

storm wastewater pumpage

to the receiving streams has been reduced between 10% and
It is
30% per storm depending on rainfall characteristics.

estimated that approximately 4 billion gallons per year are
Based on
captured using the available in—system storage.
ravailable dry weather flow sampling data,

approximately

4,000 tons of suspended solids and 2000 tons of BOD per year
are captured at the existing in-system storage locations.

Since very few of the remaining sewers in the DMWD

system are amenable to in-system storage, the monitoring
system data is currently being used to investigate the
possibility of predicting overflow quantity and quality
using simulations such as the EPA Stormwater Management

Model.

The output from the simulations should assist in the
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further development of an overflow control program as well
as predicting overflow quality and quantity at the remainder
of the outfalls.

The monitoring and control system has provided a useful
tool to allow the wastewater collection system to be operated
in a manner which minimizes overflows.

In addition,

the data

obtained has proven useful in the determination of system
response

to storm events.

The city of Saginaw has developed a program for con—

trolling,

storing and treating all of the water collected

by its combined sewerage system.

Rainfall records for this

area indicated that approximately 60 storms per year, of

widely varying intensity and duration, can be expected which
produce untreated combined sewage overflows to the river
under the present operating procedures.

improvements program,

Under the proposed

the 34 existing regulators on the

sewer outfalls to the river will be modified and seven
treatment and retention basins, varying in size from
140,000 cubic feet to 480,000 cubic feet, will be constructed.
Considering both out—system storage (retention basins) and
in-systen

storage

(trunk and interceptor basins)

a total

storage capacity of 4,915,000 cubic feet will be obtained.
Based on the estimated 60 storms per year,

30 of these

storms will be contained totally by in-system storage.

Of

the remaining 30 storms which will reach the retention and
treatment facilities,

15 will be totally contained for

ultimate treatment at the central plant.

The remaining

15 storms reaching the retention facilities will produce
overflows to the river only after that flow has passed
entirely through the settling basin and received disinfection.
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Tke

construction of

the

first of

these retention and

treatment facilities was started in June of

1974, with

completion planned by September 1976.

Ohio

Ohio has indicated combined sewer overflows and stormwater discharges are a problem in the Lake Erie Basin.

Major

cities which are investigating or have utilized some type of
treatment device are Cleveland,

Sandusky,

and Akron.

Sandusky

has utilized a pilot plant underwater storage facility of
two 100,000 gallon containers as a temporary means of storing
storm overflows from a combined sewer for subsequent treatment.
The City of Cleveland is studying the use of on—line retention
tanks and intra-system storage with inflatable bags.

The

City of Akron has a gran: to demonstrate the use of void
space storage with treatment and flow regulations.

Pennsylvania

Pennsylvania has not permitted the construction of new

combined sanitary and storm sewer systems for over 20 years.

In some areas, pollution has occurred from discharges from
combined sewer systems.

The Pennsylvania Department of Environmental Resources

has issued orders to each municipality with a combined sewer
system serving a population greater than 30,000 to prepare a

report on the location and quantity of its combined sewer

discharges and the effects of these discharges on receiving
Each municipality was given one year to
water quality.
submit a report.

Where pollution occurs from such discharges,

DER has ordered the municipality to prepare a feasibility study
for a pollution abatement program.

to be completed by July 1970.

These studies were expected

Final plans for abating pollution
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from combined sewer overflows were expected in 1972,

and

construction of abatement facilities was expected in the

year 1975 to 1977 depending upon the size and complexity of
the project.

These pollution abatement programs have,

however, subsequently been incorporated into the DER water
quality management planning process.

A detailed analysis of the Erie City combined sewer
system was recently prepared for the City of Erie by a
consulting firm.
of BOD,

TSS,

The study shows that significant loadings

nutrients and total coliforms are generated

from the Erie City and Corry.

Nearly 90 percent of the

combined sewer overflow discharge from Erie City goes into
Presque Isle Bay.

Mill Creek and Garrison Run are two

tributaries and they account for 60 and 75 percent of the
loadings into Presque Isle Bay respectively.

The consultants

a,

recommended the following 3-stage abatement program:

Stace 1 - Elimination of all combined sewer overflow
locations discharging to the Mill Creek including all
ancillary components.

Estimated project cost is

$15,000,000 (1971 dollars).

Stage 2 - Elimination of all combined sewer overflow
locations discharging to Garrison Run and the east side
locations discharging to Lake Erie, including all
ancillary components.

Estimated project cost is

$14,000,000 (1971 dollars).

Stage 3 - Elimination of all combined sewer overflow
locations discharging to Lake Erie including all
ancillary components.
$10,000,000

Estimated project cost is

(1971 dollars).

It is expected that the recommendation for Stage 1 will
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1

be accepted by the Agency in the near future.

In summary,

Stage 1 was concerned with the overflows into Mill Creek and
consis:ed of the following components:

(L)

A rock tunnel interceptor for combined sewer
overflows from discharge points which are now

going to the Mill Creek Tube;

(2)

Relocate and modify the existing overflow connections in

(3)

(1)

above;

Pumping equipment and piping combined sewer discharges

from the interceptor to holding basins, and from
the holding basins to the waste treatment plant at
a controlled rate so as not to exceed the plant

capacity or impair its operation;

(4)

Mechanical aerators

(floating type)

for the

holding basins; and

(5)

New shallow separate storm sewer system to receive
only the street storm run-off, which is now being

handled by the existing combined sewer system, and
which must be disconnected therefrom and diverted
to this new shallow "road" storm sewer system.

I: was estimated that Stage 1 would eliminate 74 percent
of the total overflow volume,

55 percent of the BODS,

80 percent of the suspended solids, and 57 percent of the
phosphates (as P) being discharged by combined sewer overflows.

Average total coliform concentration along the south

shore of Presque Isle Bay would be reduced to the present

water quality criterion of 5,000 MPN/lOO ml.
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New York

In New York,

the Monroe County Pure Waters Authority

has received an EPA Section 108 Research and Demonstration
Grant to develop an abatement and management program for the

combined sewer overflows emminating from the intercepting
system within the Rochester Pure Waters District.

The study is divided into three areas of attention as
follows:

-

Monitoring and characterization of overflows

-

Drainage area studies for application of the EPA
Stormwater Management Model

-

Pilot plant study to assess treatment alternatives

A result of this Grant will be the establishment of a
set of program guidelines for use in the development of a
Master Plan for any city with overflow problems.
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SLUDGE DISPOSAL OR UTILIZATION

The disposal or utilization of sludge from wastewater
treatment plants is a very significant component in the
overall treatment process.
The sludge, highly concentrated
in crganics,

heavy metals

and nutrients,

can create

pollutional problems if improperly handled.

severe

The amount of

sludge has greatly increased in plants where chemicals are
added to the wastewater for phosphorus removal.

In 1970 about 10 million tons of agricultural waste and
sewage sludge were disposed of on land in Ontario.
This
figure is expected to increase to more than 25 million tons
by 1980.

Within the Great Lakes Basin, common sludge disposal
methods presently used are incineration, landfill, lagooning
and agricultural applications.
following economic,

(1)

The choice depends on the

social and environmental factors:

cost and availability of energy sources,

such as

fuel oil and natural gas;

(2)

costs and availability of commercial fertilizer;

(3)

contamination of groundwater via leachates in landfill
sites;

(4)

presence of heavy metals and toxic materials;

(5)

availability of land disposal site; and

(6)

public attitude.

The current practice by each jurisdiction is presented

in Table 24.

Specific problems and their remedial measures

as reported by the jurisdictions are also delineated.
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While some of the remedial programs are of a short-term
or immediate nature,

the State of Minnesota and the Province

of Ontario have long range plans for resource recovery.

Tie State of Minnesota has legislation which encourages
the recycling of solid wastes and sludge.
of Solid Wastes,

Chapter llG-F,

1973)

The Act

(Recycling

enables the State to

provide matching grants to local governments and institutions
in the area of resource recovery and source reduction.

Tie Province of Ontario,

on the other hand, has come

forth with a comprehensive fifteen—year multi-million
dollar Resource Recovery Program which will encompass all
solid vastes, including sludge from treatment plants.

The

program is designed to:

-

reduce the use of landfills;

-

reduce the volume of waste generated at source;

-

recover and recycle the greatest possible resource
value, now wasted;

—

establish markets for the recovered materials;
provide the best environmentally acceptable service
at lowest possible cost

In implementing programs to meet these objectives, the
Province will:

1.

develop financial assistance to help municipalities

implement waste management improvements;

2.

establish a province-wide network of reclamation and
waste processing plants;

3.

appoint an authority to investigate and advise on waste
reduction.
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Financial assistance for area waste management studies
to prepare for introduction of the program was initiated by
the government in 1971.

Six primary waste processing plants will be constructed
in areas with urgent solid waste problems involving the
early expenditure of $18 million.

As reclamation technology

is developed at the Ontario Resource Recovery Centre it

will be incorporated into operating plants.

From 1975 to 1990 about $500 million,

including costs

of operating subsidies, will be spent on construction of 20
additional primaryl plants and five or six secondary2
reclamation plants.

Transfer stations, improved transpor-

tation and additional processing plants will be constructed
as the program advances and by 1990 it is expected that

complete resource recovery systems will be serving most of
the population of Ontario.

The Province of Ontario has provided some estimates on
the amount of solid wastes produced.

Municipal and industrial

solid waste collected under the control of Ontario municipalities
amounted to 8 million.tons in 1970 and is projected to

1

"Primary Waste Processing" involves shredding, magnetic separation of tin cans and other ferrous metals,

and may include air classification of certain light
materials, e.g. paper fibre and plastic film from
heavy materials, composed of non-ferrous metals,
glass, organic materials and other materials.

2

Secondary reclamation plants include a variety of
possible options directed at separating materials
into different forms, depending upon the available
market.
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Waste of this type is

increase to 12 million tons by 1980.
comprised,

on the average,

of about 50 percent paper and

paper products,

15—20 percent organic waste or garbage,

percent metals,

5—10 percent glass,

5—10 percent ashes,

the remainder miscellaneous substances.

and 500 sanitary landfill sites

and

Disposal of this

solid waste has been undertaken at 4,000 dumps
tons)

5-10

(3.3 million

(4.5 million tons),

with the remainder undergoing incineration.

The average

annual collection and disposal cost of municipal and in—

If
dustrial waste is estimated at $8 - $10 per capita.
present collection and disposal methods continue, waste
volumes increase, and standards are rigidly enforced, the
1980 costs would be at least $25 per capita per year.

In summary, sludge disposal remains a very significant
problem in the overall environment.

As more phosphorus

removal facilities are installed in municipal treatment
plants within the Basin, the more sludge will be produced.
While all the jurisdictions are cognizant of the sludge

disposal problems, and the necessary long term remedial
measures, the Province of Ontario and the State of Minnesota
have taken definitive steps towards this goal by way of

their Resource Recovery Programs.
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STATE

or

Wisconsin

PROVINCE

Minnesota
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Some plants have sludge problems
due to phosphorus removal.

Sludge from the South Shore Plant (35 MGD)

lagooned.

Sewage sludges from the Duluth Area
lagooned.

A few plants incinerate their sludges.

information on sludge disposal.

insufficient quantitative

conditioner.

The State feels that there is

Plant (200 MED) is bagged and sold as soil

PROBLEMS

The means by which the sludge is disposed of.

The exact location of all sludge disposal areas.

(c)

(d)

and natural gas.

There may be problans with the high costs of fuel oil

The State expects sludge production rate of 96,300 pounds
per day upon completion of the WLSSD facilities.
The
sludge will be chemically conditioned, dewatered and
incinerated.

The type of sludge treatment affected prior to its
disposal.

basis.

The average volume of sludge disposed on a monthly

The report will contain

(b)

(a)

the following information:

disposal of collected solids.

The State discharge permits require a report on the

DISPOSAL AS REPORTED BY THE JURISDICTIONS

REMEDIAL PROGRAMS or FUTURE STRATEGIES FOR SLUDGE

UTILianiiuN IN THE GREAT LAKES BASiN

Sewage sludge from Jones Island Treatment

PRESENT METHOD OF SLUDGE DISPOSAL

TABLE 24

SLUDGE DIDBUDAL 01

ONTARIO

NEW YORK

OHIO

PROVINCE

QTATF or

100

F

disposal.

With respect to industrial liquid waste,
preference will be given to methods of
reclamation re-use and incineration of
liquid wastes and only where no better
method of disposal exists will approved
liquid wastes be accepted for deep well

Pesticides that have low toxicity and no
environmental impact may be disposed of in
approved landfill sites, whereas special
provision must be made to dispose of very
persistent and highly toxic pesticides.

environment.

The Ministry of Environment certifies sites
and systems for waste management and regulates the handling and disposal of waste
The regula—
material and sewage sludge.
tions and guidelines cover the establish—
ment of new facilities and the operation
of waste systems as they may impact the

No information given.

PRESENT METHOD OF SLUDGE DISPOSAL

Loraine
Bedford Heights
Kent
Toledo

(15 MGD)
( 2 MGD)
( 3 MGD)
(100 MGD)

the use of landfills;

Recovery Program designed to:

Details of
section.

the Program are given in the narrative

— provide the best environmentally-acceptable service
at lowest possible cost.

- establish markets for the recovered materials;

- recover and recycle the greatest possible resource
value now wasted;

- reduce the volume of waste generated at source;

— reduce

The Ontario Resource

Sludge handling facilities will have to be expanded and
are high on Ohio's construction grant priority list.

DISPOSAL AS REPORTED BY THE JURISDICTIONS

REMEDIAL PROGRAMS or FUTURE STRATEGIES FOR SLUDGE

IN THE GREAT LAKES BASIN

Phosphorus removal facilities
and shortages of oil and gas
are creating sludge disposal
problems at:

PROBLEMS

SLUDGE DISPOSAL or UTILIZATION
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The City of Erie incinerates its sludges

PENNSYLVANIA

Hammermill incinerates its sludges.

No information given.

Several municipalities are disposing
liquid sludge to farm lands.

Sludges from Gary, Fort Wayne and East
Chicago are lagooned.

32 applied on agricultural land

3% lagooned

92 landfilled

852 are incinerated

Of the estimated annual total of 200,000
tons of sewage sludge,

PRESENT METHOD OF SLUDGE DISPOSAL

ILLINOIS

INDIANA

MICHIGAN

PROVINCE

STATE or

cities.

Cannot expand lagoon facilities
due to lack of land around big

PROBLEMS

means to eliminate spread of bacterial or viral
pathogens

pre-treatment of industrial wastes to lessen
impact of metals and potentially toxic materials
on soil systems

reduction of energy costs

recycling of beneficial constituents

Industrial source control will be required.

The State hopes to get PL92—500 grants to provide for
sludge dewatering and transportation.

(4)

(3)

(2)

(1)

Future emphases will be placed on

DISPOSAL AS REPORTED BY THE JURISDICTIONS

REMEDIAL PROGRAMS or FUTURE STRATEGIES FOR SLUDGE

SLUDGE DISPOSAL or UTILIZATION IN THE GREAT LAKES BASIN

STATUS OF U.S. AND CANADIAN INDUSTRIAL
WASTE CONTROL PROGRAMS
OVERVIEW OF U.S.

INDUSTRIAL PROGRAMS

The National Pollutant Discharge Elimination System
(NPDES)

Permit Program demonstrated significant progress

during 1974 and the first part of 1975.

Thus far, Michigan,

Wisconsin, Ohio, Minnesota and Indiana have been granted

;

authority to issue NPDES permits and it is anticipated that

1

Illinois will be requesting program authority in the near future.

New York is expected to receive permit authority by the end of
June 1975.

The U.S. EPA is working with Pennsylvania to administer

the program.

‘

Pennsylvania certifies when the discharge will

comply with certain provisions of the law and EPA then
issues the permits for that discharge.

In accordance with national goals,

all major discharger

NPDES permits were to have been issued by December 31,

I

1974.

Major dischargers are those point source dischargers that

i

have been determined by State pollution control agencies and

;

U.S. EPA to have significant impact on water quality either
by virtue of large volumes of wastewater or quantities and

I
E

nature of pollutants or both.

i
!

The permits contain two important elements: effluent
limitations and a schedule for attaining compliance with

Each permit lists chemical and physical
characteristics of the effluent and specifies average and
maximum loadings and or concentrations to be maintained in
those limitations.

the effluent.

Different limitations are specified to cover

initial conditions as of the issuance dates of the permit,
interim conditions in cases where certain abatement processes

come on line prior to others, and final conditions which are
based either on effluent guidelines for the particular
1

industry or water quality standards, whichever is more
103
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I

restrictive.

The schedule of compliance specifies dates for

such events as submission of plans,

initiation of construction,

completion of construction, attainment of operational levels

etc.

Additionally,

the permit specifies monitoring and self

reporting requirements.

Technology

(BPT)

Generally,

as a minimum Best Practicable

is to be achieved by July 1,

Available Technology

1977 and Best

(BAT) is to be achieved no later than

July 1, 1983.

On the U.S. side of the Great Lakes Basin NPDES permits
have been issued for 292 of 312 major industrial dischargers.
Sixty—six (66) of the 312 dischargers are challenging the
permit conditions and are in the adjudicatory hearing process.

Table 25 summarizes the status of compliance of those

The
dischargers with permit schedules as of December 1974.
high compliance rate is partially due to the fact that many
permits were issued near the end of 1974.

Minor industrial permits which number approximately
2000 in the Great Lakes Basin are scheduled to be issued by
June

b)

30,

1975.

Compliance Monitoring and Enforcement

The major program emphasis is gradually shifting from

permit issuance, to compliance tracking, monitoring and
enforcement.

Dischargers can be monitored to help assure

compliance through (the self-monitoring and reporting requireEach permit has approximately
ments of the NPDES permits).
In'addition
six monitoring and progress reports due per year.
to tracking compliance by examining these reports, both EPA

and the states are conducting compliance monitoring surveys
This involves sampling of the discharger's
and inspections.
outfalls, analysis for chemical parameters that are specified
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TABLE 25

STATUS OF COMPLIANCE WITH
INDUSTRIAL NPDES PERMIT COMPLIANCE SCHEDULES
(SIGNIFICANT DISCHARGERS)
AS OF DECEMBER 1974

In Comgliance

Out of Compliance

Pending
Adjudicatory
Hearing or
Permit Modification

L. Superior

8

l

2

L. Michigan

98

l

22

L.

Erie

64

0

26*

L. Ontario

60

0

16

L.

14

0

0

244

2

66

Huron

TOTAL

*

19 in Ohio are not issued.
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in the permits,

and inspection of operating procedures.

The

major emphasis of the compliance monitoring program is to
sample as many of the major dischargers as possible.

When

Violations are uncovered, permit conditions may be enforced
by issuing Administrative Orders or through civil and criminal
proceedings in court.

buring l974,§sixlenforcement actions

against industrial dischargers in the Greatggakes Basin were
taken by U.S. EPA andﬁEwelve\by state agencies.

The number

of such actions undertaken during 1975 is expected to be
significantly greater since many permits,were not issued

until the latter part of 1974.

Due to several persistent problems,

the General Point

1

Source File (GPSF)

data system is being abandoned in 1975.

r

A simpler, modified data system is being developed and will
be adopted in FY-76.

The new permit compliance data system

does not have the capability to retrieve information by
hydrological basin codes.

This system should be modified to

provide such capability which is essential in developing
remedial programs information.

’I

'

‘

Industrial Effluent Guidelines

_

During 1974 effluent guidelines were promulgated and

became effective for thirty

(30) industrial categories.

Table 26 lists these categories together with seven additional
categories for which guidelines became effective during the
first twc months of 1975,

These guidelines have been utilized

in the establishment of effluent limitations in NPDES Permits
for specific dischargers.

Where water quality standards

dictated more stringent final effluent limits were specified.
0

OVERVIEW OF CANADIAN PROGRAMS

f;

Ontario regulates and controls liquid industrial wastes
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ity of
through the Ministry of the Environment under the author
the Ontario Water
Act.

In addition,

Resources Act and the Environmental Protection

the Province has assume responsibility for

for inimplementation of national regulations and guidelines
Effluent guidelines
dustrial wastes under the Fisheries Act.
ents
and standards are employed to limit the discharge of efflu
from industrial operations.

Each plant is examined on an

relation to
individual basis and requirements are determined in
Proposals for industrial waste
the impact on water quality.
for waste treatment
control are evaluated and engineering plans

Analyses of
and control facilities are reviewed for approval.
cts, where proposed,
environmental impacts of major industrial proje
within their
are undertaken by both the provincial and federal
jurisdiction.

rch alternative
Industry is encouraged to pursue and resea
water use conservation,
waste treatment technologies, including

and provincial assistance
and is actively supported by both federal
of the
Where an industry responds to recommendations
programs.
by an exchange
control requirements may be formalized
In other cases, orders issued under the
correspondence.

Ministry,
of

slation.
authority of provincial or federal legi

Non compliance

of the Ontario Ministry
with control orders or other requirements
.or Environment Canada may lead to prosecution.
ution control by
By December, 1973, expenditures for poll
-1973 exceeded 300
industries in the basin for the period 1957
Expenditures incurred in construction of
million dollars.
ngth wastes prior to
facilities for pre-treatment of high stre
s of joint municipaldischarge to municipal systems, and cost

industrial projects are unknown.
Surveillance and Enforcement Actions

facilities disSurveillance is conducted of plants and
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TABLE

26

LISTING OF EFFLUENT GUIDELINES
PROPOSED AND ADOPTED
AS OF
JANUARY 28,

1975

PROMULGATED IN
FEDERAL REGISTER

CATEGORY

EFFECTIVE
DATE

Beet Sugar Processing

1/31/74

4/l/74

Insulation Fiberglass

1/22/74

3/25/74

Electropolating

3/28/74

5/28/74

Feedlots

2/14/74

4/15/74

Plastics and Synthetics

4/5/74

6/4/76

Cement

2/20/74

4/22/74

Organic Chemicals

4/25/74

5/13/74

Iron and Steel

6/28/74

7/28/74

Timber Products Processing

4/18/74

5/23/74

Pulp and Paper

5/29/74

5/29/74

Meat Products

2/28/74

4/29/74

Canned Fruits and Vegetables

3/21/74

5/20/74

3/20/74

5/20/74

Textiles

7/5/74

7/5/74

Inorganic Chemicals

3/12/74

5/13/74

Soaps and Detergents

4/12/74

6/11/74

Fertilizer

4/8/74

6/11/74

Phosphates

2/20/74

4/22/74

Petroleum Refining

5/9/74

5/12/74

Nonferrous Metals

4/8/74

6/3/74

Steam Electric Power Plants

10/8/74

11/7/74

Ferroalloys

2/22/74

4/23/74

Leather

4/9/74

Rubber

2/21/74

Sugar Processing

(Cane)
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‘

6/4/74
4/22/74

PROMULGATED IN
FEDERAL REGISTER

CATEGORY

Dairy Products

EFFECTIVE
DATE

5/28/74

5/28/74

‘3/20/74

5/20/74

Glass

2/14/74

4/15/74

*Asbestos Manufacturing

2/26/74

4/29/74

6/26/74

6/26/74

5/9/74

5/9/74

Glass Manufacturing

1/1'6/75

2/18/75

Rubber Processing

1/10/75

1/10/75

Meat Products

1/3/75

1/3/75

*Asbestos Manufacturing

1/9/75

1/9/75

Grain Mills

1/3/75

1/3/75

Plastics and Synthetics

1/23/75

2/24/75

Fertilizer

1/13/75

l/l3/75

Grain Milling

Seafood Processing

'

Builders Paper
Thermal Discharges

316 (a)
316 (b)

Timber Products Processing

* These guidelines cover different sub—categories.

charging wastes to watercourses and municipal sewage systems.
This involves the field inspection of industrial operations
and treatment facilities employed by power generation facilities,
basic iron and steel producers, petroleum and chemical

complexes,

food-processing plants, pulp and paper mills,

mining and metallurgical operations.

Surveillance of sources

of radioactivity is conducted in cooperation with the Atomic

Energy Control Board and other interested federal and provincial
agencies.

A computerized system is under development for review
of compliance of industrial discharges with Ministry requirements.
System modules are employed for identifying, locating and
describing industrial plants; describing control points,
records or operations,

disposal methods and sampling programs.

Computations are made for monthly loadings and concentrations
to facilitate the exercise of control when control limits
are exceeded.

Under design and going into operation in 1975 is a
system to process data describing treatment facilities
planned,

approved,

developed or installed,

to permit evaluation

of performance with respect to operating criteria, objectives,
costs and pollution control effectiveness.

Sixteen prosecutions were initiated in 1974 for violations
of the Ontario Water Resources Act.

Effluent Guidelines

The Ministry employs the following guidelines in evaluating
industrial operations:

— mining guidelines
- metal finishing guidelines
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objectives for the Control of Industrial Waste
Discharges in Ontario
organic,

chemical guidelines

(tentative)

- petroleum refining guidelines (tentative)

National effluent regulations and guidelines are employed

for the chlor-alkali

(mercury only) petroleum refining and

pulp and paper industries.

Regulations and guidelines are

under development for the following industrial classifications:
chlor alkali - general
meat and poultry
metal plating and finishing
mining
organic chemicals
food and allied industries
pulp and paper

(revisions)

textiles

A model sewer—use by—law has been developed for use

where industrial wastes are discharged to municipal sewerage
systems. The Ministry continues to work with municipalities

to achieve consistency of limits for specific contaminants,
enforcement and surcharge levies for over-strength wastes.

TOXIC POLLUTANTS

Toxic Pollutant Effluent Standards

UOS.

On December 27, 1973, nine toxic pollutants were proposed
with effluent limitations.

The pollutants listed were:

Aldrin and Dieldrin; Benzidine and its salts; Cadmium and
all cadmium compounds; Cyanide and all cyanide compounds;
DDD,

DDE and DDT; Endrin; Mercury and all mercury compounds;

lll

Polychlorinated biphenyls

(PCB's); and Toxaphene.

An adjudicated

public hearing was held in Washington, D.C. beginning on
April 8,

1974 and continued through the end of May,

1974.

The purpose of the hearing was to develop objections on the

record,.such that EPA could make appropriate modifications
to the proposed effluent standards.

The Administrative Law

Judge and the Administrator of the EPA found that evidence

which was entered did not follow the Administrative Procedures
Act and, therefore, was ruled inadmissible on August 16,
1974.

Presently, the record is being reviewed to solicit
additional information and it is anticipated that an advance
notice of proposed rule—making would be published some time
in May.

This publication will be followed by a technical

workshop, from which a complete statement of basis and

purpose will be completed.

Another public hearing will be

held this summer, but it is not expected that final promulgation
of these standards would occur prior to October 1975.

Canada

In Ontario pollutants toxic to aquatic life, or which
may render the water unsuitable for potable or recreational
uses and persistent organic contaminants are specified under

conditions of effluent discharge.

Specific limits have been

adopted for the following substances:

ammonia
cadmium
chromium
copper
lead

A

mercury

V

nickel

h

tin
zinc
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In addition,

the general provisions of the federal

Fisheries Act prohibit discharges of material into waters that
are deleterious to fish or man's use of fish.

PROGRAM SUMMARY BY INDUSTRIAL CATEGORY

Mining

LE;
Two mining industries are discharging wastes to the
Great Lakes.

Most notably Reserve Mining, which has been in

litigation will continue discharging its taconite wastes to
Lake Superior until an acceptable land disposal site is
agreed upon with the State of Minnesota. Decision of the
Eighth Circuit Court of Appeals did not specify any schedule
for accomplishing the task.

If Reserve and the State of

Minnesota cannot reach agreement,

then the mining facility

is to be phased out.

The EPA has directed the formation of a multi-disciplinary
interagency task force to monitor the clean-up progress of

the Company.

The group, which will consist.of experts in

vair and water pollution, geology, economics and law, will
cooperate with the State of Minnesota in determining progress
of all parties involved in moving expeditiously to the
selection of an on-land disposal site for the taconite
wastes.

Canada

The industry is generally in compliance with Ministry
guidelines for effluent control.
control of tailings disposal,

Emphasis is placed on

control of heavy metals and

losses of radium from uranium mining operations.
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Food

U.S.

Twelve food industries discharge organic wastes into
the Great Lakes.

Guidelines have been issued for most food

industries which will be constructing biological treatment
facilities or in some cases will be connecting to municipal
sewage treatment facilities.

Canada

Food processing and related industries employ acceptable
waste control programs and are usually handled by municipal

sewage systems.

Control efforts are being directed toward

upgrading existing treatment systems with adequate provision
for contingencies.

Pulp and Paper

yes;
Thirty-five pulp and paper mills discharge waste effluents
to the Great Lakes.

Twenty-three are in Wisconsin and most

of these are in the

Fox River - Green Bay drainage basin.

Guidelines became effective May 29, 1974 and most_plants
have treatment facilities under construction.

A few delays

are inevitable where adjudicatory hearings have been requested
contesting effluent limitations based upon water quality
standards.

Such limitations are more stringent than those

required by pulp and paper effluent guidelines.
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Canada

Gradual progress is being made in reduction of organic
and toxic substances with emphasis being placed on correction
of outstanding problems in Lake Superior and the St.
River.

Lawrence

ﬁignificant reductions in kraft mill effluents will

occur when current modernization and expansion plans are
completed.

New pulping technology will be evaluated in late

1975 which,

if proven, may result in a reduction of effluent

loadings from the sulphite mills.

The Ministry continues to

press for acceleration of waste control programs from this
industry,

which accounts for the bulk of the industrial

waste load in Ontario.

Industrial Organic and Inorganic Chemicals

Eli
Twenty-six industries in this category have significant
discharges to the Basin.
14,

1974.

Guidelines became effective May

Most of the twelve dischargers in Ohio are awaiting

adjudication hearings.
.heavy metals,

Basic issues are stringent limits on

chlorine, phenols, ammonia,

dissolved solids

and some persistent organics.

Rubber, Plastics & §ynthetic Resins

Uﬁs.

Seven industries discharge primarily to the Lake Erie

Basin.

Plastics and synthetics guidelines became effective

June 4, 1974, while those for rubber were effective January
10,

1975.

Problems include the treatment of barometric

condenser wastes, but effective biological processes have
been developed for substantial BOD and COD reduction.
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Petroleum Refining and Related Industries

[Li
Six major refineries discharge to Lake Michigan
Lake Erie

(u)

basins.

effective May 12,

of production.

(2)

and

Petroleum Refining Guidelines were

197“ and are classified by type and capacity

BOD and COD reductions are being accomplished

by biological systems, mostly oxidation ponds.

Ammonia

removal has caused problems but additional strippers are
being installed.

Oil separators are used to eliminate oil

discharges.

Canada

Considerable progress has been made by the industry;
however,

problems remain with the control of dissolved

organics and persistent compounds such as chlorinated hydro—
carbons.

Primary Metals Industries

is;
Twenty industries representing significant dischargers
in this category release waste effluents to the Great Lakes.
Most of the steel mills are awaiting adjudicatory hearings.
The issues being contested include effluent limits,
compliance schedules.

and

It should be noted that many of these

dischargers have historically been reluctant to implement
pollution measures.
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ganada

The major basic iron and steel producers in Ontario are
committed to programs of waste control which are expected to
be completed by 1976.

One company, a producer of specialty

steels, has embarked on a plant improvement program which,
because of its complexity and extent, will not be completed

until 1978.

Metal Finishing and Plating

U.S.

Two plants discharge to the Lake Erie Basin.

Traditionally,

major problems have been with cyanide wastes, chromium, and
other heavy metals.
Treatment utilizing cyanide destruction
and precipitation of metals is available.

Service Industries

(Utilities)

U.S.

Forty significant dischargers to the Great Lakes are in
this category which primarily consists of steam electric
power generating stations both Nuclear and Fossil.
for power plants became effective November 7,

1974.

Guidelines
Besides

Thermal requirements for closed cycle cooling systems on
plants of certain size and age, there are effluent limits

on water treatment chemicals.

Eanada

Discharges of waste heat from electrical generating
stations are released to the nearshore or littoral zone of
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The effects of condenser cooling waters on the

the lakes.

The
aquatic environment are monitored by the Province.
general compliance of the power industry with Ministry
guidelines is under review.

Transportation Equipment

U.S.

Eight plants representing this category, mainly automobile
manufacturing,

discharge to the Great Lakes.

Guidelines for

Where
the automotive industry have not been established.
applicable, guidelines from other industries have been
Compliance with effluent limitations is expected
utilized.
no later

than July 1,

1977.

Miscellaneous Manufacturing

M;
Twelve dischargers representing various manufacturing
ily
concerns such as glass manufacture are discharging primar

Appropriate remedial measures are
into the Lake Erie Basin.
being pursued with compliance of final effluent limits by
July 1,

1977.
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REMEDIAL PROGRAMS RELATED TO
LAND USE ACTIVITIES

The International‘Reference Group on Great Lakes
Pollution

from Land Use Activities has published a two—volume report
on
its U.S.

Task "A" Study.

The report presents a state-of-

the—art assessment of current U.S. management programs on

land use activities which may affect water quality in the
Great Lakes.

The following briefly describes programs used by both
countries to manage and control pollution from the ten broad
categories of land use activities.

Urban Land Development and Construction
Agriculture

-;_——~w—4«i _ 4

Transportation
Shoreline and River Bank Erosion
Shoreline Landfilling
Forestry
Mining

Recreation
Surface Disposal of Liquid and Solid Wastes
Subsurface Disposal of Liquid Wastes

Urban Land Development and Construction

Urban land development and construction exert a significant
non-point source loading of sediments.

The management and control of sediment is not uniform
among the various Great Lakes States.

Illinois, Indiana,

- Minnesota, New York, and Wisconsin have not enacted State
laws or regulations directed specifically at sediment control.
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In these States land-use activities that generate loads of
sediments which could adversely affect water quality in the
area can be abated under general water quality guidelines
and regulations.

Michigan, Ohio, and Pennsylvania have

specific regulatory programs for controlling erosion and
Michigan's program currently deals with all
sediments.
urban and rural activities disturbing more than one acre of
land.

Pennsylvania has developed a similar program for

However,
treating sediments from urban and rural activities.
Ohio's sediment control program is primarily limited to

agricultural lands.

In Ontario, land development and construction practices
The Province advises
are controlled by local municipalities.
municipalities concerning control of erosion and sediments
and employs guidelines for utility and other major construction
projects where environmental factors are of concern.

Agriculture

Animal Wastes

In recent years there has been a move towards adopting

concentrated animal feedlots practices for various types of
animal production operations in the Great Lakes Basin. These
operations have resulted in significant loads of animal
wastes in concentrated form which can present serious non—

point runoff of biodegradeable material.
Although the EPA has established guidelines applicable
to feedlots within certain sizes of operations under the
NPDES Program, most States have not provided any regulations
or control procedures to limit or handle the resulting
animal wastes.

The major regulatory activities at the State level have‘
120
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been in Minnesota,

Illinois,

animal feedlots have,

water quality.

and Indiana, where intensive

in the past,

posed serious problems to

Other States are regulating their intensive

animal feedlots through general water quality statut
es, the
NPDES permit program, and regulations preventing water
quality deterioration on the part of land-use activities.

In Ontario the Agricultural Code of Practice provides
guidelines regarding the minimum area of land required for
manure disposal in terms of animal units and soil types and
indicates requirements for manure handling systems and
management practices.

Where normal farm practices are not

followed a four—member Farm Pollution Advisory Committee,
which is appointed by the Ministers of Agriculture and Food

and the Environment, assists the operators involved in
improving their methods for handling livestock wastes.

Nutrients and Sediments

Considerable research and guidance on fertilizer use

and soil conditions is made available to interested farmers
by staff at the University of Guelph, Ontario Ministry of
Agriculture and Food, and Canadian Department of Agriculture
and on the U.S.

side by the United States Department of

Agriculture Soil Conservation Service and U.S. EPA.

The control of sediment losses is important because it
relates directly to the movement of pesticides and nutrients
as well as the siltation of reservoirs and harbours.
Local
conservation authorities and agricultural representatives
have been active in providing assistance to farmers in
implementing programs to reduce soil loss from erosion and
sedimentation.

In Ontario guidelines are employed for crop

cultivation to encourage soil conservation.
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Pest Control Products

In its 1973 Report, the Commission recommended to the
Governments that systematized pest control product use
inventory programs should be established in the Great Lakes
Basin by the appropriate jurisdictions.

Currently all Basin States require registering of
commercial pesticides and regulate the distribution of
restricted pesticides by regulating transport methods,
retail and wholesale sales, and distribution of permits.

However, few States have statutes aimed at regulating pesticides'
and herbicides' water quality impacts except in the area of
their disposal.

State management and control of pesticides range from
outright banning of certain pesticides, mainly the chlorinated
hydrocarbons,

to restricting areas of pesticide usage.

Most

States do not regulate household pesticide applications,
limiting their regulations and procedures to commercial
applications.

In the United States, the Federal Insecticide,

and Rodenticide Act

Fungicide,

(FIFRA) amendments of 1972 require that

a program for the certification of applicators using pesticides
designated for "restricted" use be operational by October,
1976.

State agencies have the primary responsibility of

applicator certification.

Plans for the administration of

the program are being developed by State agencies according
to Federal Standards.

They are subject to approval by EPA.

The certification programs will apply to both private
(farmers, ranchers, etc.) and commercial applicators.

It is

anticipated that the necessary state legislation will be
adopted shortly and that plans will be developed soon

thereafter.

In late 1975, the States will begin certifying

applicators under a program scheduled to be completed by October

1976.

In Canada,

the sale and use of pesticides is rigidly
controlled by the Pesticides Act.
Registered pesticides are
classified on the basis of toxicology and potential environmental
impact.
The very toxic and persistent as well as commercial
and agricultural pesticides are available only on a specificuse permit and the vendors are required to keep complete
sales records.
Sampling for toxicants is conducted regularly
of milk,

avian fat, beef fat, eggs and soils and the information

disseminated quickly to horticulturalists and agriculturalists.

The Federal legislation is embodied in the Pest Control
Products Act (1969).
This Act is administered by Agriculture
Canada and regulates almost all of the products used by home-

owners as well as those used by government agencies.

Unduly

persistent environmentally active compounds have been either
banned or severely restricted in use.
Any material for direct
application to water is classified as a restricted compound.
This means that before use a permit must be granted by the
provincial authority.

Transportation

There are many roads, municipal airports, and intrastate

- utility lines, which in the aggregate may be significant
non-point sources of residual loadings onto surface waters
in the Basin area.

Throughout most of the eight Basin States, there have
been few State level management programs to regulate nonpoint source aspects of transportation systems.

Generally,

these activities are controlled by regulations covering
pesticides and herbicides,
disposal.

sedimentation,

and solid waste

There are currently few programs among these

States to control surface runoffs such as salts,

oil from road systems.
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sand and

Environmental impact statements

(EIS)

are generally

required prior to construction of new transport facilities.
The EIS procedures can be used by the States to control

pollution from these sources.
In Ontario erosion and sediments as affected by highway
and related construction is considered during planning and
design phases of project development.

Erosion control

techniques are incorporated into construction contracts
where sensitive aquatic systems may be adversely affected

I

and project construction staff is trained in required remedial

‘

measures.
‘

Shoreline and River Bank Erosion

‘

Shoreline and river bank erosion is being studied by
both countries to determine sediment loads and bank recession

mechanisms to aid control methodology.

Similar studies are being conducted on critical erosion
Canada, Ontario and Michigan have
zones in the Great Lakes.

1

prepared inventories of erodible shoreline and damage
caused by high water levels with a View to making management
Similar studies are in progress in the
recommendations.
other States.

Michigan program for protection of property

It is
owners in high risk areas is now being implemented.
noted that man's ability to control natural erosion is
‘
extremely limited.

Most states and local municipalities in the Great Lakes
Basin have regulations controlling set—back from shorelines.
The U.S. Federal Coastal Zone Management Act of 1972 (PL92—
583) should provide overall leadership for coastal zone and
Implementation is carried out by the
shoreline management.
on are
local municipalities while the planning and coordinati
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done by the States.

The Province of Ontario also has legis-

lations governing set-back from lakeshore.

Shoreline Landfilling

Shoreline landfill of dredged or fill material may be
authorized by the United States Army Corps of Engineers
subject to site selection guidelines of the EPA which may
veto any site on certain environmental grounds.

Land use

related pollution control programs will be developed on the
U. S. side by states in accordance with the requirements of

Section 208 of the Federal Water Pollution Control Act.

The

Board intends to coordinate this effort to monitor compliance with IJC requirements.

In Ontario landfilling which may affect water quality
and aquatic habitat is controlled under the Public Lands Act
and the Environmental Protection Act.

Applicable sections

of the Public Lands Act deal variously with land use, zoning
control of land improvements,

conditions of tenure and

control of waste deposits and garbage.

Related policies of

the Ministry of Natural Resources are concerned with dredging
and spoil disposal, use of Crown Lands for sewage disposal,
disposition of water lots and construction of causeways and
bridges.

Forestry

Management of forestry operations to prevent adverse

effects on water quality is controlled by both the federal
and state governments.

State sediment control and pesticide

regulations apply to land—use activities in private forests
and in some cases such as Michigan to federal forests.

In

Ontario most forest operations are carried out under crown
licenses and regulated by the province.
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Guidelines are

employed which operators use in preparation of plans of
proposed activities in the Province.

I

Mining

Surface mining in the United States is extensively
regulated with procedures requiring land reclamation, backfilling,
grading, planting and prevention of groundwater degradation.

There are, however, obvious problems with mining wastes as

I

demonstrated by the case of Reserve Mining in Minnesota.
Regulations are also in place for the control of acid mine
drainage for underground operations. Mining operations in
Ontario are provided with individual requirements utilizing
water and waste recirculation where possible.

Recreation

There has been significant increase of recreational
land use activities in the past several decades.

In all

2
g

jurisdictions in the Great Lakes Basin, general water

}

quality regulations and standards are applied to control

‘

pollution from such activities.

Existing laws on sediment

control, animal wastes and-application of pesticides and
herbicides are effective to a limited extent.

The main

difficulty lies in establishing control procedures to insure
observance of such regulations by individual users.

Surface Disposal of Liquid and Solid Wastes

Among the health and water pollution control agencies
in the United States, only a few have specific statutes or
regulations relating to land disposal of liquid wastes.
However, most of them have some informal guidelines, while
others operate on a case-by-case basis.

In some states,

regulations related to the design and installation of
individual family dwelling sewage systems have been developed.
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conditioning sites.

The Province also administers regu-

lation of private waste disposal systems.

Waste management

sites are surveyed and selection of operation is regulated.
The Province recently embarked on a fifteen-year resource

recovery program to reduce the use of landfills, maximize
recovery and recycling of reusable material and provide an
energy source.

Subsurface Disposal of Liquid Wastes

Most States prohibit or do not encourage deep well

disposal due to limited knowledge concerning the effects of
subsurface waste injections on various geological formations
and their consequences on ground water and aquifers.

Sub-

surface injections will be viewed as a method of waste
storage rather than a form of final disposal. Problems have
been encountered with improperly capped abandoned oil gas

wells in Michigan and Ohio.

Pressure from deep well injection

has caused some of these wells to overflow.

The location of

many of these wells is unknown and preventive control of oil
and brine migration can go unchecked until serious problems
_become apparent.

The Safe Drinking Water Act,

PL93-523,

establishes requirements for regulations for controlling
deep well disposal of wastes.

Ontario's policy is to reduce to the absolute minimum
the use of deep wells for liquid waste disposal.
Ivlomrr.

is given to methods of reclamation,

Preference

reuse and incineration

and Only where no better method of disposal exists are
approved liquid wastes accepted for disposal into the
Cambrian formation.
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Ontario has recently instituted a certification program
for both local waste disposal system operators and soil

VESSEL WASTE REGULATIONS

UNITED STATES

The existing U.S. EPA vessel waste regulations essentially provide for "no discharge" with a grandfather clause
for existing vessels allowing approved devices providing the
equivalent of primary sewage treatment with disinfection.
New vessels must be equipped with no discharge facilities

by January 30, 1977 and existing vessels by January 30,

1980.

Approved treatment devices installed in the interim may

continue to be operated for the life of the device.
order that these devices be approved,

In

they must be capable

of providing treatment to reduce fecal coliforms to less
than 1000 per 100 millilitres and prevent the discharge of

an effluent with visible floating solids.
noted that the U.S.

It should be

EPA is considering revising the federal

regulations to permit flow-through devices.

State regulations concerning waste discharges
generally are based on a "no discharge" requirement in
the Great Lakes.

Section 312

(f)(3)

of P.L.

92-500 provides that

after the effective date of initial standards and regula-

tions a state may designate no discharge waters upon
a determination by the Administrator that adequate pump

out facilities are reasonably available.

Section 312

(f)(4) provides that the Administrator

shall by regulation prohibit the discharge of sewage
(whether treated or not) upon application by a State
and determination by the Administrator that such pro-

tection is required.
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The States of Michigan,

Minnesota and Wisconsin have

recently applied for a discharge prohibition under Section

312

(f)(4)-

CANADA

‘

Proposed Canadian regulations provide for either no
discharge or flow—through treatment devices providing an
effluent with BOD and Suspended Solids concentrations of not
more than 50 mg/l and a chlorine residual of between 0.5 and

1.0 mg/l after 30 minutes contact.

New and existing vessels,

excluding pleasure craft, must be equipped with approved
devices within 2 and 5 years respectively from the date of

promulgation of the regulations.
permitteé

No discharge is to be

within one mile of the shoreline, nor within a

half mile radius of a potable water supply intake.
the date of this report,

As of

|

the final draft of the proposed

regulations are under review and expected to be approved by

the Canadian Cabinet shortly.

\
The Ontario regulatiOns prohibit the overboard discharge

1

of treated or untreated sewage from pleasure boats and
require adequate shore-based pump out facilities.

Violators

of the pleasure craft regulation are subject to prosecution
by means of a summary conviction ticket issued by the inspecting
officer.

Visiting pleasure boats, equipped in accordance with
former state regulations requiring either sewage holding or
incineration systems, will be considered in compliance with

the Ontario regulation if such systems are operable.

All other visiting pleasure boats including those which

are foreign-owned and maintained in Ontario must be equipped
to comply with the Ontario regulation in all respects.
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The Province would accept adequate flow-through systems
on large vessels as an immediate interim solution.
Ontario
has strongly urged the federal government to activate a
program of total containment for commercial vessels as soon
as possible.

The Province has expressed a willingness to
co-operate in efforts to have shore reception facilities
for waste from commercial vessels installed in the event

that a no discharge policy was adopted by the federal

government.
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DREDGING ACTIVITIES

There has been a marked increase in construction
and improvements along the coastlines of the Great Lakes.

These have included harbor facilities, channels,

marinas,

industrial installation, utilities and sub-division and
landfill improvements with various effects upon the
ecosystem of the lakes.

Dredging and the disposal of spoils have been a major
factor associated with these developments.

Adverse effects

involved with the dredging and spoil disposal usually
include damage to water quality, aquatic and wild life
habitat and wetlands.

UNITED STATES

The EPA is currently working toward final publication
of its guidelines developed in cooperation with the U.S.
Army Corps of Engineers for the disposal of dredged or fill
material in inland navigable waters.

The report will also

outline criteria to be met in determining acceptability for
open water disposal.

Characterization of dredged spoil on a

case-by-case basis is continuing under existing guidelines

in conjunction with designation of diked or upland disposal
for spoil determined to be seriously or marginally polluted.

The U.S. Corps of Engineers is proceeding with dredging
projects in the Great Lakes, particularly in Lake Erie and
Lake Ontario in spite of objections by U.S. EPA that polluted

dredged spoil is being dumped into the open waters of the
Great Lakes.

It is the contention of the Corps of Engineers

that as long as the construction of diked disposal areas
is on schedule but not yet available for spoil disposal,

these projects can proceed with open lake dumping.
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CANADA

In Canada the responsibility to maintain navig
ational
depths in channels and harbours is the resp
onsibility of
the federal Department of Public Works.
Environment
Canada has established appropriate procedures
to ensure

that environmental requirements are incorporat
ed into
DPW's dredging activities.
This is proVided through
the Federal Government's Assessment and
Review Process

and relies upon input from a Regional Dredging
Group,
which has representatives from a number of
federal and
provincial agencies.

The procedures followed are generally
in accordance with those recommended by
the International

Working Group on control of pollutio
n from Dredging

Activities.

Dredging and construction which may affect
navigation
and use of Ontario Crown Lands and reso
urces are controlled
under the Navigable Waters Protection Act,
the Public Lands
Act, the Beach Protection Act and the
Environmental Pro—
tection Act.

Dredging for navigable purposes is an acti
vity governed
directly by the Navigable Waters Prot
ection Act.

Provincial

legislation involved with an assessment
of dredging pro—
posals includes the following enactments:—
The Ontario Water Resources Act

The Environmental Protection Act
The Beds of Navigable Waters Act

The Public Lands Act
The Conservation Authorities Act
The Beach Improvement Act

The Public Health Act
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INTERNATIONAL

The Working Group on control of Pollution from
Dredging

Activities was established by IJC under Annex 6
of the Water
Quality Agreement to undertake a review of existing
dredging
practices, programs, laws and regulations with the objec
tive
of developing compatible criteria for the characterizatio
n
of polluted dredged spoil in open water.

The Working Group's report has been completed and will
be presented to the governments in July, 1975.
The report
contains recommendations for compatible review processes for
control of dredging projects in the Great Lakes.

The key recommendation is that procedures for developing
environmental criteria for the control of dredging activities
be developed on a site specific basis in accordance with
certain recommended principles.
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AREAS NOT MEETING WATER QUALITY
OBJECTIVES

Within the Great Lakes Basin,

there are geographical

locations,where the water quality objectives, as set forth
by the Agreement, are not being met.

identified as "problem areas".

These areas have been

In most cases, the problem

areas are situated at either the mouths of tributaries
or in the vicinity of populated urban centres.
The cause of
water quality degradation can often be attributed to some
significant waste dischargers.

These problem areas are

listed by drainage basins in Table 27 and illustrated in
Figure 1.

In the Appendix of this report, the problem areas and those

tributaries having significant impact on water quality are
identified.

hectares,

The size of each affected area, measured in

is given whenever possible.

The nature of the

problems and the significant dischargers are also identified.
The status of the remedial programs associated with each of
the significant dischargers is reported.

In essence, the

information gathered on these problem areas serves as a
means by which the Board can assess the adequacy or effectiveness

of remedial programs currently underway.

It also provides

baseline information from which progress on the implementation
of the needed remedial programs can be monitored.

The following is a summarized narrative on the problem
areas and their respective remedial programs in each basin:

Lake Superior

The Province of Ontario reported four
on the Canadian side of Lake Superior.

(4) problem areas

The largest one is

in Thunder Bay Harbour where there are problems with low
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TABLE 27a

AREAS NOT MEETING WATER QUALITY OBJECTIVES

LAKE SUPERIOR BASIN

LAKE MICHIGAN BASIN

LAKE HURON BASIN

Thunder Bay Harbour

Green Bay Area

Saginaw Bay

Marathon-Peninsular

Milwaukee Harbor

St.

Jackfish Bay

Indiana Harbor Ship

Penetang Bay

Nipigon Bay

channel and inner
harbor basin

Midland Bay

Mary's River

Harbour

Silver Bay

North Channel
(near Spanish River)

St.

Serpent River

Louis River

Duluth Harbor, Minn.

McCurry Lake Outlet

Duluth Hacbor, Wis.

Maitland River

Area

Douglas Point

from Duluth to

Sand Point
Chequamegan Bay
Area from Chequamegan
Point to Montreal River.

NOTE:

Except for connecting channels, problem areas identified
with rivers refer to areas in the boundary waters at the
mouth of the river.
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TABLE 27b

AREAS NOT MEETING WATER QUALITY OBJECTIVES

LAKE ERIE BASIN

LAKE ONTARIO BASIN

Cleveland Area

Niagara River

Toledo Area

Twelve Mile Creek

Sandusky River

Hamilton Harbour

Huron River

Toronto Harbour

Vermilion River

Oshawa Creek

Rocky River

Etobicoke Humber River

Ashtabula River

Duffin Creek

Conneaut Creek

Don River

Chagrin River

Highland Creek

Portage River

Moira River

Black River

Port Hope Harbour

Grand River,

Ontario

Bay of Quinte

Detroit River

Buffalo River

St.

Tonawanda Creek

Clair River

Thames River

Niagara Beach

Sydenham River

Olcott Harbor

Western Lake Erie

Rochester Harbor Area

Pelee Island

Oswego Harbor Area

Wheatley Harbour

Black River

Big Otter Creek

St.

Lawrence River

Big Creek and Lynn River
Kettle Creek
Grand River, Ohio

Long Point Bay
Fredonia Area

Westfield Area

NOTE:

Except for connecting channels, problem areas

identified with rivers refer to areas in the
boundary waters at the mouth of the river.
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AREAS NOT MEETING WATER QUALITY OBJECTIVES
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dissolved oxygen,

of coliforms.

taste and odour in fish and high levels

The list of significant dischargers includes

several paper mills and the City of Thunder Bay.

In general,

the waste loadings from the mills are to be reduced through
in—plant modifications such as process recycling and con—
solidation.

For the City of Thunder Bay, the remedial programs

include the construction of additional sewers and a new
sewage treatment plant.

On the U.S. side, high levels of coliforms and phosphorus
are presenting water quality problems in Duluth Harbour.
Improved or new sewage treatment plants are either currently

under construction or being planned.

Red clay from stream

and shore erosion is a problem for Wisconsin and Minnesota.
Demonstration projects on precautionary cultivation and
construction practices are presently underway.

The problem of taconite dumping into Silver Bay from
Reserve Mining Company is a continual one. The Circuit Court
of Appeals decision requires Reserve Mining Company to
dispose of the tailings in an on-land disposal site.

However,

a time schedule has not been set for on-land disposal and
the site has not been decided upon or approved by the State
of Minnesota.

Lake Huron

Saginaw Bay has been identified by the State of Michigan

as a Significant problem area.

Chemically the Bay exhibits

high concentrations of dissolved solids and excessive nutrient
The distribution of phosphorus originates from
conditions.

the Saginaw River and remains predominantly in the coastal
region in the outer Bay.
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Major projects which will significantly improve wastewater
treatment and reduce combined sewer overflows have recently

been completed or are under construction.

In the spring of

1975, the City of Saginaw will complete construction of a 33
MGD activated sludge and phosphorus removal addition to
their existing primary treatment plant. The city also has
under construction a 470,000 cubic feet combined sewer

L

to place another basin

|

overflow retention basin and plans

under construction during 1975 as part of their long-range
program for control of combined sewer overflows.

Bay City will place a major project for reduction of
combined sewer overflows under construction during 1975.

i

This project will provide a minimum of sedimentation and

;

disinfection for flows up to the 10-year storm for approximately

one-third of the combined sewer area in the city. The city
also has an active sewer separation program to complement
the above effort.

While the existing wastewater treatment

plant provides secondary treatment and phosphorus removal,

treatment performance will be enhanced through construction
in 1975 of an improved sludge handling system.

Other major projects which will have a significant
'result on the water quality in Saginaw Bay are construction
of a 50 MGD advanced wastewater treatment plant with phosphorus

removal for the City of Flint and the construction of a
20 MGD activated sludge and phosphorus removal plant at

Genesee County, Montrose.

Completion of these facilities in

1976 should greatly reduce the phosphorus loadings to Saginaw

Bay .
In Ontario, problems with nutrients and coliforms are
encountered in the near-shore areas of Midland, Parry Sound
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and Penetanguishene.

Measures are taken to expand or modify

municipal treatment facilities there.

Algoma Steel

I

is reported to be discharging a variety of industrial
pollutants.

A ministerial order requiring compliance

by 1976 has been issued to the company.

Mine and mill wastewater and drainage from the uranium
mining activities in the Serpent River Basin is being treated

for control of radium.

As a continuing program this measure

k

will require long-term maintenance.

‘

Problems with taste and odour in fish in the North
Channel of Lake Huron are being addressed by the Eddy Forest

Products where an oxygen bleaching process is under consideration.

High levels of dissolved solids at the mouth of the
Maitland River arise in part from salt mining and product
storage.

Correction of drainage from stockpiles of salt

will require special measures and are under review by the
Ministry.

Lake Michigan

I

The Green Bay area has been identified as a major
problem area by the State of Wisconsin.

The problems are

mainly low dissolved oxygen and high phosphorus levels.
Municipal treatment plants, combined sewer overflows and

several pulp and paper companies in this area are the probable
causes.

Plant improvements and storm water separation

programs in most municipalities are underway.

There are

plans to connect some industries to the Green Bay sewage

treatment plant.

NPDES permits with compliance dates varying

from December 74 to June 77 have been issued to other companies.
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The State of Indiana reported problems with phosphorus,
dissolved oxygen,
Indiana Harbor.

ammonia, chloride,

cyanide and oil in the

’

Treatment plants in East Chicago and Gary

are considered to be adequate but improvements and expansion
Six significant industrial dischargers
are still planned.
are involved with the State in adjudicatory hearings under
the NPDES system.

Lake Erie

In the Detroit River,

there are high coliform and

phenol concentrations attributable to the several treatment

plants, combined sewer overflow and industrial dischargers,
Construction is still underway to
in the Detroit area.
provide secondary treatment with phosphorus removal to the
There are also plans underway to
entire sewage flow in Detroit.
minimize the impact of combined sewer overflows.

Most of

the industrial dischargers have compliance dates for 1977.

On the Canadian side of the Lake Erie Basin,

Ontario

has identified three (3) oil and chemical companies along the
St. Clair River as significant dischargers in that problem
Remedial programs are either being reviewed or are
area.
underway.

There are problems with high coliform levels in the

Detroit River caused by malfunctioning private soil absorption systems in the Windsor and Amherstburg areas. These
ed
problems are expected to be corrected as sewers are extend
into areas presently served by private sewage systems.

Two

chemical companies which are discharging chloride into the
s
Detroit River are currently planning in-plant modification
to reduce waste loads.
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Ontario reported that Point Pelee and the western side

of Lake Erie are experiencing growth of Cladophora.
As the
phosphorus control programs on both sides of Lake Erie get
underway,

the Cladophora may diminish.

‘

The Cleveland and Toledo areas are major problem areas
for Ohio due to the high BOD, nutrients, dissolved solids
and coliform concentrations.

Of the ten

(10) municipal

treatment plants cited as significant dischargers in the
Cleveland area,

facilities.

only two

(2)

of these have phosphorus removal

Presently, nine (9) plants are being up-graded

and expanded by the State to provide effluents equal to or

better than secondary quality.

Remedial measures for combined

sewer overflows are being investigated.

It is noted that a

majority of industrial permits in Ohio are pending adjudicatory
hearings.

This poses a significant delay in some specific

industrial programs.

Along the New York State portion of Lake Erie, there
are two major problem areas.

At Canadaway Creek near Fredonia

municipal and cannery wastes contribute to excessive nutrient
loadings.

Proposed expansion of an overloaded treatment

plant and the addition of phosphorus removal should greatly

y

reduce this problem.

In the Westfield area, Chautauqua Creek carries both
1
9

municipal and cannery wastes into Lake Erie.

These discharges

are to be tied into a proposed secondary treatment plant
i

which will provide phosphorus removal.

b
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Lake Ontario

ll

Two major steel companies and the municipal treatment
plant in the City of Hamilton are identified as significant

I

l3
in

Water quality problems
dischargers for Hamilton Harbour.
include low dissolved oxygen, high oil and suspended solids,
and sediments containing iron,

W

cyanide and chromium.

New

facilities at the steel plants will reduce the discharge of
solids,

oil,

cyanide and chromium through treatment processes

and/or waste recovery.

The Hamilton sewage treatment plant

has recently been modified to provide secondary effluent

quality.

There are some problems with cooling waters from the

power generating stations in the vicinity of Toronto.

An

assessment of compliance is under review by the Ministry.

Phosphorus removal facilities are expected to be in force by
the end of 1975.

Plant expansions are also underway to

accomodate urban growth.

Construction of mid-city interceptor

sewers is due for completion by 1975.

All these remedial

measures are expected to reduce the high levels of nutrients
and bacteria presently experienced in the Toronto area.

Past reports to the International Joint Commission have
identified several areas of questionable water quality on
the Niagara River.

In that portion of the river upstream of

Niagara Falls, different types of contaminants are the
result of discharges predominantly along the U.S. side.

Areas of reduced water quality exist in narrow intermittant
The smaller
bands adhering mostly to the U.S. shoreline.

volume of Canadian discharges has little effect in comparison
to the U.S. discharges.
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Bacterial contamination may be found in an area starting
at the confluence of the Buffalo River and extending down—
stream to approximately the tip of Grand Island.

A major

contributor is the Buffalo River which receives various
municipal and industrial discharges with overflows from the
Buffalo Sewer Authority's combined sewers.

Proceeding

slightly downstream the river receives a chlorinated primary

effluent discharge from the City of Buffalo.

However,

construction is underway at Buffalo to upgrade this plant to
secondary treatment with phosphorus removal.
downstream from Buffalo in the upper river,

Proceeding
there are other

areas of scattered bacterial contamination generally found
Such areas exist
near the outfalls of major municipalities.
near the Town and City of Tonawanda, Town of Grand Island
and the City of North Tonawanda.

Below Niagara Falls, bacterial contamination is more

uniformly spread across the river.

Significant discharges

are from the City of Niagara Falls and the Village of Lewiston.

In summary, the majority of the U.S.

sewage treatment

plants discharging to the Niagara River and its tributaries
are providing primary treatment.

However,

all these plants

are scheduled to be upgraded and construction is already
underway or will be underway at all plants by the end of

1975. Completion of these projects should bring the major
areas of bacterial contamination into compliance with the
Some exceptions
objectives as outlined in the Agreement.
may remain for a few isolated incidents associated with
combined sewer overflows.

This type of problem does not

It has been
lend itself to a simple solution of any kind.
the source of consultants studies in the Niagara Frontier
area as well as elsewhere in the Great Lakes Basin.
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There

are several Research and Development studies currently

underway which should provide economically feasible solutions
future.

“

in the near

1 i

Oil spills have caused damage along the Niagara River
This problem has steadily
to wildlife and recreational craft.
been reduced over the past few years through improved housekeeping
and treatment being provided by major oil terminals, refineries
In addition, oil response
and other industrial sources.
programs of the various governmental agencies in both Canada
and the United States has substantially lessened the severity

In the U.S.
of damage related to accidental oil spills.
this has been further strengthened through the assessment of

many fines and a requirement that these potential dischargers
must develop an effective Spill Prevention Control and
Countermeasures plan.

On the Niagara River taste and odor problems have
occurred in water supplies of the type normally associated
with the presence of phenols.

These incidents have been

gradually reduced since the six significant phenol discharges
Three of the six have new systems which
are being abated.
are operational.

The objective of reducing phosphorus inputs to combat
eutrophication and related problems in the Great Lakes has

already achieved initial success both on the Niagara River
This is associated with the
and in Lake Ontario itself.
limitations placed on phosphorus use in detergents by Erie
County beginning in late 1971 and subsequently extended

Preliminary studies and sampling work on
tributaries to Lake Erie and the Niagara River have revealed
an improvement within tributary streams and a marked decrease

statewide in 1973.
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of phosphorus concentrations at treatment plant influents.
with the eventual addition of phosphorus removal at most

major municipal facilities,

still further improvements

should be witnessed over the next several years.

Esthetic impairment is still a problem on the Niagara
River.

A varied colored area exists below a discharge from

Spaulding Fibre.

Another area of discoloration may be found

below Niagara Falls from a diversion sewer and the City of
Niagara Falls discharge.

All of the above will be corrected

through provision of new treatment facilities which are
already underway.

Problems along the U.S. shoreline of Lake Ontario are
for the most part found in close proximity to the mouths of

major tributaries.
Niagara,

Major tributaries concerned are the

Genesee, Oswego and Black Rivers.

Significant

problems reported are the incidence of high coliform levels,
solids and nutrients.

Just east of the Niagara River confluence,

beaches have

been closed periodically because of high coliform counts.

Several sources contributing to this problem are discharging
to the Niagara River.

All are providing some treatment but

require upgrading which is already underway.

The Rochester Embayment suffers from waste discharges

from numerous sources which have resulted in the closing of

three area beaches. Plans which were implemented several
years ago resulted in the consolidation of thirty-three (33)
small treatment plants into 4 regional plants.

Three of

these plants have already been constructed and the

Should be on line by the end of 1975.

149

fourth

In addition to these municipal discharges another major
source of high coliform is numerous combined sewer overflows
Currently, there is a Section 108
to the Genesee River.
Research and Development (PL92—500) project underway which
should provide recommendations for the most economically
A pilot plant
feasible approach to resolving this problem.
project is under construction in addition to an automated
monitoring network which has been installed to provide
necessary data for resolution of the problem.

At Oswego, the harbor area has been subjected to several
major municipal and industrial discharges which caused
solids,

high coliform, and nutrient problems.

Major difficulties

2.. ~— 94 _ . u”... '$‘92-.4 .5”;an
Air
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have been resolved through provision of adequate treatment
by Armstrong Cork and a new eastside Oswego secondary treatment

The sole industrial direct
plant with phosphate removal.
discharger in this area, Hammermill Paper Company, is now
discharging to the eastside plant after pretreatment.

only remaining significant discharges will be tied to a new
westside municipal sewage treatment plant at Oswego which

should be underway in the immediate future.

.At the northeastern edge of Lake Ontario,

the Black

River discharges a substantial nutrient load into the bay.
Nutrient loadings have already been reduced through abatement
of major paper mill discharges. Further reduction is expected
within the next few years, but the bay will continue to
suffer from nutrient overloads due to heavy sawdust deposits

from old paper mill discharges and periodic runoff from
floodprone farmland in the watershed.

A-_.._—__.

The
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St.

Lawrence River

One of the most significant water quality problems
facing the St. Lawrence River is the high potential for
major oil spillage.

The River is a critical waterfowl and high-

use recreational area.

Efficient containment and cleanup is

difficult due to the swift currents and narrow channels of
the Thousand Islands area.

A tightening of controls on

shipping may be essential to prevent serious potential
problems.

High fluoride discharges have been reaching the

river via the Lower Grass tributary at Massena from Alcoa
Aluminum.

These should be abated by treatment or upgrading

within a year.

Two municipalities, Massena and Odgensburg

have been discharging primary effluents to the river.

Both

will be upgraded to secondary treatment in the near future.

151

FUNDING AND SIGNIFICANT LITIGATIONS

The assessment of the adequacy of funding for IJC
programs and reporting requirements is very difficult due

to the lack of information from all of the jurisdictions.
However, Michigan and Ontario, both with extensive res-

ponsibilities in the Great Lakes, reported significant
needs for full support of programs.

Other jurisdictions

reported that they generally have resources adequate to
carry out the IJC programs for point source dischargers

and inadequate resources for monitoring and reporting
requirements.

Operation and maintenance costs are difficult to
establish due to the different agencies responsible for
operation and maintenance of sewage treatment facilities.
In the U.S.,

sewage treatment plants are generally operated

by local municipalities.

The costs are their responsibility

and are not required to be reported to State and Federal
agencies.

In Ontario,

most plants are operated by the

Ministry of Environment which has estimated costs of
approximately $9.68 million for 1974 for operation and
‘

maintenance.

SIGNIFICANT LITIGATIONS

The jurisdictions were requested by the Subcommittee to

report on any significant litigations which may have impact
on their policies.

The following are litigations as reported:

Minnesota

The Eight Circuit Court of Appeals has ruled that
Reserve Mining Company is to dispose of its tailings in
153

an on-land disposal site when an acceptable site is
Meanwhile, Reserve Mining
agreed upon with the State.
can still discharge its taconite tailings into Silver Bay.
U.S. EPA has directed the formation of a multi-disciplinary
inter-agency task force to monitor the clean-up progress.

Wisconsin

None

Illinois

No response

Michigan

None

Indiana

None

Ohio

The most significant legal problem affecting Ohio

is not actual litigation, but the vast number of NPDES
permit adjudications.

As of January 1975 there were

259 NPDES permits for which adjudication has been requested
throughout the state.

Although all these are not in the

Lake Erie basin, the sheer number has had an impact on

The State is trying harder to
settle minor problems before adjudication is requested.
Several of the adjudication hearings could result in

overall agency policy.

changes in water quality standards for various streams

if the permittees win their cases.

Probably the most
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important of these is one in which the City of Akron,
Buckeye Power and U.S. Steel are appealing the Ohio
water quality standard regulations in toto before the
Ohio Environmental Board of Review, the Ohio EPA's

overseeing board.

Other significant cases in the Lake

Erie basin include various power plants

(thermal standards),

steel companies, Diamond Shamrock (dissolved solids),
EB$£_9il_in_$gledo, and chemical companies, including
DuPont and Glyco.
_——\.

One case already in court that could have an impact

on agency policies is Ohio Liquid Disposal. Inc -(Sandusky Co.)
vs.

the Department of ﬁatural Resources and the Water

Pollution Control Board.

At issue is whether deep well

disposal can be used as a method of pollution control
under the current wording of Ohio Law.

Pennsylvania

A recent court decision (Fox vs. Pennsylvania) requires
the Bureau of Water Quality Management to consider alternative environmental futures in any of its planning
or permit programs.

New York

No response

Ontario

Sixteen prosecutions were initiated in 1974 for
violations of the Ontario Water Resources Act.

The

highlights of three actions involving companies located
in the Ontario portion of the Great Lakes Basin are
summarized below:
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In a case involving Liquid Cargo Lines, the decision
was by a Provincial Court and the case will proceed to

a new trial on appeal.

It arose over an oil spill during

delivery to industrial premises and raises the question
of the liability of the carrier exposed to a proschtion

under the Ontario Water Resources Act for causing impairment of the water quality when,

in fact,

the conduct of

the receiving company contributed to the mishap.

The North Canadian Enterprises case is a decision

of a Provincial Court Judge and this case will go on to
a higher court by way of a new trial.

The case involved

a breakout of a dam in and after a period of heavy rains.

The breakout allowed mine tailings to reach and to impair
the quality of the water in a lake draining into Lake
Superior.

One of the main defences was that the event

was caused by an act of God.

The Court held that the

defence did not apply as the meteorological conditions
were such as should have been anticipated and guarded
against by the defendant in construction of the dam.

A case involving Power Tank Lines concerned an oil
spill on a highway where the oil found its way into a
.watercourse.

An order to clean up had been issued by

the Ministry against the carrier who did not comply with
the order.

The carrier took the position that it was in

it did not fall within the meaning of the section which

deals with clean up orders.

The Provincial Court convicted

Power Tank Lines and they were fined $5,000.
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no way responsible for the automobile accident and that
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WATER QUALITY OBJECTIVES

Legend:

secondary treatment

expansion
EXP —

physical-chemical treatment
SEC -

PH—CH -

trickling filter

advanced waste treatment
AWT —
TF -

temporary phosphorus removal
TPR —

activated sludge
phosphorus removal
PR -

Sewage treatment plant
AS -

STP -

STATUS OF REMEDIAL PROGRAMS FOR AREAS NOT MEETING THE

APPENDIX
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Thunder

Ontario

Bay

PROBLEM AREAS

STATE
0R
PROVINCE
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Kaministikwia
R.

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

Bay

Hg in sedimenta)

(D.O. — 500)
(Coliforme 2000)

Thunder
Harbour

(area in hectare)

AFFECTED
AREAS

Coliforms

D.0.,

Coliforms

Coliforms

fish

in sediments

Taste &
in fish

0.0.,

&

Hg

D.O.,
Odour

D.0., Taste &
Odour in fish

NATURE OF
PROBLEM

Chemical

Paper

City
Bay

Grain

of Thunder

Industrial

Co.

Paper

Canada Melting

Dow

Abitibi

Great Lakes
Co. Ltd.,

SIGNIFICANT
DISCHARGERS

BASIN:

REMEDIAL PROGRAMS

SUPERIOR

in

to

sewer

in

1975.

to

be

completed

be—

completion

1977.

Summer 1975, scheduled for

of 24.0 MIGD primary waste
treatment plant to replace ex—
isting two plants to commence

fore March 1977. Construction

stations

All trunk, interceptor and
collector sewers and pumping

Discharge

sewer when installed in 1976.

trunk

plant closed

Discharge to municipal

1973.

Chlor—alkali

Company considering consolidating three mills.

kraft mill by 1977.

1975 sulphite mill expansion
and conversion directed to—
Com—
wards load reduction.
plete process recycle of

LAKE

Ontario

STATE
OR
PROVINCE
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Marathon Peninsular
Harbour

PROBLEM AREAS

Nipigon River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER‘QUALITY

fish

Taste a

Nipigon Bay

Odour

in

substances

Toxic

(100)

>.3mg/kg 100)

and fish

(mercury in
sediments

substances,
sediments

toxic
Hg in

(Coliform —
275)

suspen-

ded solids, foam,

Coliforms,

NNﬂmE 0F
PROBLEM

Peninsular
Harbour

(area in hectare)

AFFECTED
ARHB

—;;E:;-=z;‘mne: 1;: =.—_ ;_

Can of

Domtar Packaging
Ltd

Kimberly Clark

American
Canada

SIGNIFICANT
DISCHARGERS

BASIN:

suspen-

charge in compliance with
requirement.

to be reviewed following
completion of a).Hg dish

program to control toxic,
taste and odour components

in plant control of
ded solids in 1975

1975.

Condensate stripping and inplant controls to meet toxicity.
taste and odour reqditements by

meet requirements in 1977.

Provision of facilities concurrent with mill expansion - to

b)

a)

REMEDIAL PROGRAMSA

LAKE SUPERIOR

Minnesota

STATE
0R
PROVINCE

Wisconsin
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@

©

Duluth
Harbour

Harbour

Duluth

St. Louis
River

Silver Bay

PROBLEM AREAS

‘

St. Louis
River

SIGNIFICANT TRIB.
HAVING IMPACT on
WATER mouTY

Duluth & St.
Louis Bay area
(2300)

(area in hectare)

AFFECTED
AREAS

Phos-

Red Clay

Sanitary, Bilge
Ballast Water

Coliforms,
phorus

&

Taconite Tailings

NATURE OF
PROBLEM

Mining
Co.

(wdll
by

STP

Fiber

Superior

Superior
Products

St. Louis &
Nemadji Rivers

Traffic

Steel

Harbour

U.S.

Duluth area
be replaced
WLSSD)

Nine STP's in

Reserve

SIGNIFICANT
DISCHARGERS

BASIN:

NPDES - Compliance by 12/31/76

AS & PR under construction Sept. 1976
Currently primary

Erosion Control demonstration
projects ongoing involve
precautionary cultivation and con—
struction practices

In adjudication hearing

Western Lake Superior Sanitary
District (WLSSD) — AS & PR under construction November 1976

In Litigation

REMEDIAL PROGRAMS

LAKE SUPERIOR

Wisconsin

STATE
OR
PROVINCE
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Bad River and
Other tributaries

Red Clay

Area from

(:9

Point to
Montreal
River

Chequamegan

Tributaries

Red Clay

Chequamegan
Bay

(:9
-

SIGNIFICANT
DISCHARGERS

Shore Erosion

NATURE OF
FRDBLEM

Red Clay

(area in hectare)

AFFECTED
ARES

Area from
Duluth to
Sand Point.

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

6

PROBLEM AREAS

BASIN:

funds

are

available.

&

schemes

are being encouraged.

Land Management

REMEDIAL PROGRAMS

_LA.KE SUPERIOR

ED

“0
TRAVERSE
BAY

2
Y

(D

I
U

Milwaukee.

®

"

2

Racine
“J

x
<
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Chicago
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Wisconsin

STATE
0R
PROVINCE

164

PROBLEM AREAS

Fox River at
Green Bay

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

(12000)

Green Bay

AFFECTED
ARMS
(area in hectare)

Phosphorus

STP

STP

Bay STP

SIP

Stormwater Over—
flows from most
of above communi—
ties

Oshkosh

Neenah—Menasha
STP

Kaukauna STP

Green

Fond Du Lac

De Pere

Appleton STP

SIGNIFICANT
DISCHARGERS

BASIN:

&

PR Under

- AS

&

construction -

PR

EXP under

—

AS,

PR

AS

&

PR

are underway

Stormwater separation programs

—

PR - under construction 1975. Currently A.S.

Adequate

EXP,
Dec.

Adequate

Currently adequate AS & PRr
Construction just completed.

Currently TF & PR;
construction 7-77.

1976, currently TPR & AS

‘EXP

Adequate

REMEDIAL PROGRAMS

LAKE MICHIGAN

(cont'd)

Wisconsin

STATE
0R
PROVINCE
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PROBLEM AREAS

Fox River
Green Bay

at

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

(12000)

Green Bay

(area in hectare)

AIFECTED
AREAS

0.0.,
Phosphorus

NATURE or
PROBLEM

Paper

Paper

Paper

Can Co.

Fort

Howard

Pape:

Consolidated Paper

Charmin

Bergatrom

Appleton

American

SIGNIFICANT
DISCHARGERS

BASIN:

—

Permit

12-30—75.

being modified

Bay STP

by

to Green Bay

STP

NPDES — Pending Adjudicatory
Hearing.

NPDES — Referred to Attorney
General failed to attain opera—
tional level

Connecting

NPDES - Compliance by 9—30-75

NPDES - Compliance by 3-30-76

NPDES —

to Green

Compliance

Connecting

NPDES

REMEDIAL PROGRAMS

LAKE MICHIGAN

Wisconsin

(cont'd)

,

l

PROVINCE

STATE
0R

Wisconsin
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Fox River

Green Bay

Area

WATER QUALITY

Green Bay

(:) Milwaukee
Harbor

(:)

PROELEM AREAS

at

SIGNIFICANT TRIB.
HAVING IMPACT ON

(12000)

Green Bay

(area in hectare)

AFFECTED
AREAS

BOD,

Phosphorus

Coliforma,
D.0., TSS

D.0.,

NATURE OF
PROBLEM

'

Bay

NPDES - Compliance by 12—31-75

NPDES - Compliance by 12131-75

John Strange

George Whiting

Storm water & com1
bined sewer overflows

ted

Interceptors have been

construc—

flows by chemical coagulation &
activated carbon.

Study underway for deep tunnel
storage a treatment of combined
Also, ongoing demonstra
sewage.
tion project of treating over-

Connected to Municipal STP
Riverside Paper

Paper

NPDES
Nicolet Paper

Compliance by 4-15—75

Compliance by 7—31-75

NPDES

Kimberly Clark
(5 Plants)

12—31—74

Compliance by 6-30-77

Compliance by

NPDES

NPDES

REMEDIAL PROGRAMS

LAKE MICHIGAN

Hammermill

Packaging

Green

SIGNIFICANT
DISCHARGERS

BASIN:

Indiana

STATE
0R
PROVINCE

C)

Harbor ship
channel inner
harbor basin

Indiana

PROBLEM AREAS

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

AFFECTED
AREAS
(area in hectare)

011

Phosphorus, chloride, ammonia,
cyanide_ dissol_
ved oxygen and

NATURE OF
PROBLEM

STP

STP

with PR

to

start

- AS

to

adjudicatory hearing
adjudicatory hearing

hearing

Pending
Pending

# Pending

Union Carbide
United States
Steel

Youngstown
Tube

Sheet

Steel

adjudicatory

hearing
adjudicatory
Pending
Inland

DuPont

adjudicatory hearing
E.I.

Pending

Pending adjudicatory hearing

the time)

(discharges

expansion of PR are
Construction to begin
completion by June 77.

AWT with nitrifica~

Illinois River most of

Adequate

tion and
planned.
June 75;

June 1975.

Currently AS

AWT with
Adequate — AS & PR;
nutrification and expansion plan—
ned for June 1977.

REMEDIAL PROGRAMS

LAKE MICHIGAN

Atlantic Richfield

STP

Chicago

Hammond

Gary

East

SIGNIFICANT
DISCHARGERS

BASIN:

STRAITS OF G
MACKINAC 9

Bay City 0

A

ST. MARYS
4/7;
7/
Sault /«BEBE-CD
Ste. Marie «Q
NORT
CHANNEL

00

0

Owen
Sound

6)

\@

9

Penatanguishene

NOT TAWASAGA
BAY

0
o
.QO

'Midland

Saginaw Bay

Michigan

(:)

PROBLEM AREAS

STATE
0R
PROVINCE
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Saginaw River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

(area in hectare)

Phosphorus, nitrogen
coliforms, total dissolved solids.

NATURE OF
PROBLEM

Adequate AWT & PR
Midland STP

Currently AS;
struction.

AS & PR under construction.

Flint STP

Montrose STP

AWT and PR under con—

Adequate — AS & PR

Zilwaukee STP

NPDES - Compliance by 7—1—77

Monitor Sugar Co.

AS & PR to be completed Spring 1975.

NPDES — Compliance by 1—1—77

Dow Chemical

Saginaw STP

Adequate — TF & PR.

REMEDIAL PROGRAMS

LAKE HURON

Bay City STP

SIGNIFICANT
DISCHARGERS

BASIN:

St. MarY '3

Ontario

(:) McCurry L.
outlet

<:) Serpent River

River)

Lake Outlet

Oxygen bleaching under consideration
Eddy Forest Products
(Espanola)

(near Spanish

(:) North Chanel

Plant expansion and improved treatment
has been proposed for 1976.

Town of Midland

Uranium mines

Town of Parry Sound

Low levels of radium
at river mouth

Coliforms, P

Taste and odour in
fish

CladOphora

Phosphorous &

(:) Midland Bay

us removal by 1976.

Improved sewage treatment and phosphor-

program

Ongoing mine and mill waste treatment

1975.

Plant expansion including phosphorus
removal expected to be completed in

im-

Town of Penetan—
guishene

quired by 1976.

Compliance with ministerial order re-

REMEDIAL PROGRAMS

Phosphorous &
Cladophora

Algoma Steel

SIGNIFICANT
DISCHARGERS

(:) Penetang Bay

Tainting of fish

Oil, Cn, NH4, Phenols,
Taste & Odour

NATURE OF
PROBLEM

1974 plant expansion expected to
prove effluent quality.

AFFECTED
AREAS
(area in hectare)

LAKE HURON

City of Sault Ste.
Marie

Spanish River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

BASIN:

Coliforms

River

PROBLEM AREAS

STATE
0R
PROVINCE
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(Cont'd)

Ontario

STATE
0R
PROVINCE

171

(:)

Douglas Point

0 Maitland River

PROBLEM AREAS

Maitland River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY
AFFECTED
AREAS
(area in hectare)

Temperature

C1

NATURE OF
PROBLEM

Generating Station

Salt mines

SIGNIFICANT
DISCHARGERS

BASIN:

Assessment of compliance under review

Land drainage program pending

REMEDIAL PROGRAMS

LAKE HURON
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4 DETROIT
RIVER

® ,5/ Windsor

Detroit A

/

\, ST. CLAIR
1 RIVER

®

wSarnia

Q9

R

CANAL

WELLAND

A

o

uffalo

\

8

RIVER
I

' IAGARA

STATE
0R
PROVINCE

PROBLEM AREAS

Cuyahoga River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

Cleveland
Harbour
(8100)

(area in hectare)

AFFECTED
AREAS

BOD, Phosphorus,
nitrogen, TDS &
Coliform.

NATURE OF
PROBLEM

STP

REMEDIAL PROGRAMS

FRTF

Kent

STP

STP

Euclid

# 13 STP

Cuyahoga County

Cleveland
(Southerly)

STP

Re—

PR.

&

PR under

PR under construc—
Currently AS;
to be completed Dec. 1975.
tion;

AS

& temporary PR; to
to Cleveland South—

&

PH—CH & PR
probable com-

requires AWT

Currently Primary;
construction.

Currently AS
be connected
erly STP.

Currently AS;

Currently Primary;
under construction;
pletion date 1980.

STP

(West—

vetly)

PR

Partial PR

Cleveland

&

AWT &

Currently AS

TF,

(East-

Currently

Phosphate ban in detergent.
quires AWT with PR.

TAKF‘

Cleveland
erly) STP

STP

Bedford Heights

Akron

SIGNIFICANT
DISCHARGERS

BASIN:

(cont'd)

Ohio

STATE
OR
PROVINCE

174

(:)

Cleveland
Area

PROBLEM AREAS

Cuyahoga River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

nitrogen,

Coliform

(8100)

TDS

&

BOD, Phosphorus,

Nﬂﬂﬂm 0F
PROBLEM

Cleveland
Harbour

(area in hectare)

AFFECTED
AREAS

STP

AWT &

&

PR

PR under

AWT

adjudicatory hearing.

adjudicatory hearing.

Pending

Allied Chemical

adjudicatory hearing.

Pending

Pending

Pending adjudicatory hearing.

Pending adjudicatory hearing.

NPDES—Compliance 10-7-76.

Currently AS;
construction.

Currently As;
EXP,
construction.

under

REMEDIAL PROGRAMS

U.S. Steel Cor—
poration

Corporation

Republic Steel

Steel Corp.

Jones & Laughlin

Harshaw Chemical
Co.

Firestone Tire &
Rubber Co.

Solon STP

Ravenna

SIGNIFICANT
DISCHARGERS

Ohio
(cont'd)

PROVINCE

STATE
0R

175

-

(:>

Toledo Area

(:) Cleveland
Area

PROBLEM AREAS

Maumee River

Cuyahoga River

WATER QUALITY

SIGNIFICANT TRIB.
HAVING IMPACT ON

Bay

Coliform,

BOD
Nutrients

TDS

Coliform

(8100)

Maumee
(3816)

BOD, Phosphorus,
nitrogen, TDS a

NATURE OF
PROBLEM

Cleveland
Harbour

(area in hectare)

AFFECTED
AREAS

Du

Pont

STP

STP

STP

Wert

County STP

STP

Toledo

Van

Lucas

Lima

Findlay

STP

& Combined
Overflows

Defiance

Storm
Sewer

Cleveland Electri
& Illuminating

E.I.

B-F-Goodrich C0.

SIGNIFICANT
DISCHARGERS

BASIN:

&

&

EXP,

Currently AS

Requiring

Currently AS

EXP, AWT & PR
currently AS.

Currently AS;

AS &

&

PR required.

PR

AWT

PR.

&

PR

under construction;

AWT

PR

adjudicatory hearing.
Pending

Currently

adjudicatory hearing.
Pending

NPDES Compliance by 11—11-75-

REMEDIAL PROGRAMS

LAKE ERIE

“
I

Ohio
(cont'd)

STATE
0R
PROVINCE

176

<:)

Sandusky
River

(:) Toledo Area

PROBLEM AREAS

Sandusky River

Maumee River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

Maumee Bay
(3816)

AFFECTED
AREAS
(area in hectare)

TDS

termine total

pact.

im—

-

Fremont

STP

PR planned.

No date

by 8—6-36

avail—
Currently AS

able for adequate treatment.

EXP &

NPDES Compliance

NPDES Compliance by 10-8-76
Campbell Soup

Vietron Corp

NPDES Compliance by 10-31-75.

Pending adjudicatory hearing.

Weatherhead

Oregon

‘Standard 011 -

NPDES

Pending adjudicatory hearing.

Interlake

Standard
Lima

NPDES Compliance by 4-5-77

REMEDIAL PROGRAMS

LAKE ERIE

Gulf 011

011

Agricultural Runof

SIGNIFICANT
DISCHARGERS

Assuming Phosphor- Land Runoff
Presently
us.
monitoring to de-

Coliform,

BOD,
Nutrients

NATURE OF
PROBLEM

BASIN:

(cont'd)

Ohio

STATE
OR
PROVINCE

177

River

Ashtabula
River

Ashtabula

River

(:>

Rocky River

Rocky River

(:)

Vermillion
River

Huron

Vermillion
River

Huron River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

(:)

<:)

PROBLEM AREAS

AFFECTED
AREAS
(area in hectare)

to be phosphorusmonitoring at pres
ent time to deter—
mine total impact

Generally believed

NATURE OF
PROBLEM

Runoff

STP

Ashtabula STP

Land Runoff

STP

STP

Berea

Lakewood

Runoff

Land

Vermillion

Land

STP

STP

Runoff

Norwalk

Huron

Land

SIGNIFICANT
DISCHARGERS

BASIN:

REMEDIAL PROGRAMS

ERIE

Currently

Currently

AS &

AS &

PR

PR

EXP, PR, planned.
able for adequate
Currently AS

Currently AS

No date availtreatment.

AWT, PR planned.
No date avail—
able for adequate treatment.
Currently TF

No date available
AS planned.
currentfor adequate treatment;
1y Primary.

LAKE

(cont'd)

Ohio

STATE
0R
PROVINCE

178
Portage River

River

Chagrin

Portage

(9

{9

River

Chagrin

River

Conneaut
Creek

Conneaut
Creek

Aahtabula
River

.

River

(:) Ashtabula

PROBLEM AREAS

SIGNIFICANT TRIS.
HAVING IMWACT 0N
WATER QUALITY
(area in hectare)

AFFECTED
ARHE

SIGNIFICANT
DISCHARGERS

- monitoring
present time
to

time

impact.

determine total

at present

to

ed to be phosphorus - monitoring

Generally believ—

impact

determine total

us
at

Runoff

Bag

Land Runoff

Chase

Land Runoff

Land

Sherwin—Williams

Metals Reduction
Plant

RMI

Pending

adjudicatory hearing

Pending adjudicatory hearing

Compliance 4-1—75

Company

-

NPDES - Compliance by 1-1-76

NPDES

REMEDIAL PROGRAMS

Olin Corporation

Pigments Div.

New Jersey Zinc
Titanium
ed to be phosphor- Co.

Generally believ—

NATURE OF
PROBLEM

BASIN:

(cont;d)

Ohio

STATE
0R
PROVINCE

179

(9

(9

Q

River

River

Grand River

Black

Portage

PROBLEM AREAS

River

Grand

River

Black River

Portage

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

Fairport
Harbor
(145)

(77)

Lorain Harbour

(area in hectare)

AFFECTED
AREAS

TDS

charge of
ide ions

chlor—

Induétrial dis-

Coliform,

NATURE OF
PROBLEM

STP

STP

Steel

STP

STP

Harbor

Urban'Runoff

STP

Fairport

Painesville

CEI

U.S.

Urban Runoff

'Lorain

Elyria STP

Fostoria

Bowling Green

SIGNIFICANT
DISCHARGERS

BASIN:

PR;

requires

AWT

-

PR

PR

Currently Primary & PR;
re—
quiring AWT & PR or connection
to Regional System.

required;

hearing

7-1—77

AWT &

by

Jan.l978.

adjudicatory

Compliance

&

-

Currently Primary;

Pending

NPDES

Currently AS

AWT & PR Planned
Currently AS

EXP, AWT & PR required;
No date
available for adequate treatment
TPR Dec 74, currently AS

& EXP

&

REMEDIAL PROGRAMS

ERIE

Currently TF

LAKE

Michigan

Ohio
(Cont'd)

STATE
0R
PROVINCE

180

®

Detroit River

Grand River

PROBLEM AREAS

Grand River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

Fairport Harbor

(area in hectare)

TDS

Coliform, Phenols,

Industrial discharge
of chloride ions

NATURE OF
PROBLEM

BASIN:

Wayne County
(Wyandotte) STP

(Trenton) ST?

Wayne County

Detroit Metro STP

Uniroyal Chemical
Division of
'Uniroyal Inc.

Glyco Chemicals

Chemical company

Diamond Shamrock

SIGNIFICANT
DISCHARGERS

/

struction to be completed in 1975.

AS under con—

step 1 planning

full secondary

Currently Primary & PR;

Currently Primary;

ly 400 MGD secondary;

AS & PR - under construction;

Pending Adjudicatory Hearing

Pending Adjudicatory Hearing.

Pending Adjudicatory Hearing

REMEDIAL PROGRAMS

Detroit River
(Cont'd)

Michigan
(Cont'd)

®

PROBLEM AREAS

STATE
0R
PROVINCE

WATER QUALITY

SIGNIFICANT TRIB.
HAVING IMPACT ON

(area in hectare)

AFFECTED
AREAS

NATURE OF
PROBLEM

NPDES — In compliance with effluent
limits

NPDES

NPDES — No date available for com—
pliance

NPDES - Compliance by 7-1—77

NPDES - Compliance by 7—1-77

NPDES — Compliance by 7-77

McLouth Steel
(Gibraltar)

McLouth Steel
(Trenton)

Monsanto Industrial
Chemical Co.

Pennwalt Corp.
(Wyandotte)

Pennwalt Corp.
(Riverview)

Revere Copper &
Brass Inc.

Compliance by 1—1-77

NPDES - Compliance by 6—30—77

NPDES — Compliance by 6—30—76

REMEDIAL PROGRAMS

LAKE ERIi

Great Lakes Steel
Corp. (Hot Strip
Mill)

Division)

Corp. (Blast Furnace

Great Lakes Steel

SIGNIFICANT
DISCHARGERS

BASIN:

PROBLEM AREAS

Detroit River

(Cont'd)

STATE
0R
PROVINCE

Michigan

(cont'd)

182

SIGNIFICANT TRIB.
HAVING IMEACT 0N
WATER QUALITY

1: .,.~ «v.»3,:
. < w Salvage.—
__ J.T

(area in hectare)

AFFECTED
AREAS

.‘23_::_

NATURE OF
PROBLEM

Compliance by 7—1-77

NPDES — Compliance by 6-75

NPDES — Compliance by 4—1-77

(Wyandotte)

Allied Chemical Corp.

BASF Wyandotte
(South‘Works)

AS under construction - June 1975

Currently (PR1 & PR)

Wayne County

Adequate — AS & PR
Trenton STP

Compliance by 7—1-77

Compliance by 7-1—77

Connecting to Regional system

NPDES

NPDES

NPDES — Compliance by 7-1—77

NPDES

REMEDIAL PROGRAMS

LAKE ERIE

Riverview STP

(Trenton)

'Detroit Edison

Detroit Edison
(Rouge Plant)

(Delray Plant)

Detroit Edison

Detroit Edison
(Conner Creek Plant)

SIGNIFICANT
DISCHARGERS

BASIN:

(:)

Detroit River

(Cont'd)

Ontario

® Detroit River

(cont'd)

PROBLEM AREAS

Michigan

PROVINCE

STATE
0R

183

WATER QUALITY

SIGNIFICANT TRIB.
HAVING IMPACT ON

Detroit River

(area in hectare)

AFFECTED
AREAS

Coliforms

NATURE OF
PROBLEM

Ford Motor Co.

Windsor

Dearborn

pleted in 1976.

to be related to malfunctioning private
soil absorption systems.
Sewage works
project for Belle River area to be com-

Presence of coliforms in river believed

NPDES - Compliance by 6—77

NPDES - Compliance by 7—76

Ford Motor Co.
Wayne

NPDES — Compliance by 7—1-77

NPDES — Compliance by 7—76

Firestone Tire

Ford Motor Co.
Monroe Plant

NPDES - Compliance by 4—77

NPDES — Compliance by 7—1—77

REMEDIAL PROGRAMS

LAKE ERIE

Chrysler Corporation

(North Works)

BASF Wyandotte

SIGNIFICANT
DISCHARGERS

BASIN:

Ontario
(Cont'd)

STATE
0R
PROVINCE

184

Thames River

St. Clair River

a Sydenham River

®

®

PROBLEM AREAS

Sydenham River

Thames River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

St. Clair River

(area in hectare)

AFFECTED
AREAS

Land Drainage

Municipal sources
Coliforms and suspended solids

Municipal sources &

Imperial 011

Polysar

DOW Chemical

SIGNIFICANT
DISCHARGERS

ded solids

Nutrients and suspen—

in fish

Dissolved organics,
TDS tainting & Hg

NATURE OF
PROBLEM

Completion in 1975.

in 1975

Municipal sewage treatment improvements

Phosphorous controls.
Land drainage programs pending.

for Nﬂa and H25.

Secondary oil removal facility completed
in 1974. Construction of bio—plant
begun in 1974. AppIication submitted
in 1974 for extension of outfall and
the addition of stripping facilities

acceptable - under review.

phosphorus proposed in late 1974 un-

Program for reduction of organics and

pected compliance in 1976. Production
of caustic bearing Hg ceased in 1973.

to recycle chlorides, reduce dissolved
ex—
organics, reduce ammonia and oil;

Company to proceed in 1975 with program

REMEDIAL PROGRAMS

(Cont'd)

Ontario

STATE
OR
PROVINCE

Western Lake
Erie

Detroit River

Q

Wheatley Harbour

a Pelee Island

®

®

PROBLEM AREAS

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

(2.0)

Wheatley Harbour

Detroit River

(area in hectare)

AFFECTED
AREAS

SIGNIFICANT

D.O. and Coliform

Cladophora

Omstead Fisheries

to the river.

(For

the

in 1976

Enlarged treatment plant to be completed

Phosphorus control by Michigan, Ohio
and Ontario.

Phosphorus control by Michigan, Ohio
and Ontario.

Sewer extensions to areas served by de—
fective soil absorption systems under
development

Solvay soda ash process employed there
are no feasible mthods for complete removal of dissolved inorganic solids).

waste discharges

By-product calcium chloride production
being increased — this will result in
some reduction of dissolved solids in

consideration.

By-product chloride recycle system under

REMEDIAL PROGRAMS

Mm? mm:

Communities in western Lake Erie, includ—
ing Detroit River

Amherstburg

Coliforms

Cladophora

Allied Chemicals
Canada Ltd.

BSAF Wyandotte

DISCHARGERS

TDS

TDS

NATURE OF
PROBLEM

BASIN:

New York

(Cont'd)

Ontario

STATE
0R
PROVINCE

186

Q
Big Creek and
Lynn R.

Kettle Creek

Grand River

Big Creek &

Kettle Creek

Grand River

Chautaugua

Westfield~Area

Creek

Canadsway Creek

Fredonia

Long Point Bay

Lynn R.

Big Otter Creek,

SIGNIFICANT T1113.
HAVING IMPACT on
WATER QUALITY

Big Otter Creek

PROBLEM AREAS

(area in hectare)

and nutrients

Nutrients

Nutrients

Temperature

Nutrients, solids

DOD

Pesticides and
nutrients

NATURE OF
PROBLEM

Secondary treatment and phosphorus

removal under construction.

Municipal and can-

nery wastes

addition of phosphate reduction.

Awaiting funds to begin expansion and

Assessment of compliance under review

Improved sewage treatment and land
drainage programs pending.

Municipal plant expansion to accommo—
date growth in 1976.

Land drainage programs pending.

REMEDIAL PROGRAMSA

nery wastes

Municipal and can-

Nanticoke Generating
Station

Municipal, industrial
agricultural and
land use.

Municipal

Agricultural

SIGNIFICANT
DISCHARGERS

CANAL

WELLAND g £R®

‘ NIAGARA
‘n

Rochester o

BAY OF
QUINTE

‘f

-0
'

’f6?”-@
é)

@~ Oswego

g

(7

Kingston 8 ﬂ

7”” -’ <7

Q

Riga/“7:7”

ST. LAWRENCE

Ontario

STATE
0R
PROVINCE

Hamilton

(:)

Ontario

Harbour

Twelve Mile
Creek

Niagara
River

(:)

(:)

PROBLEM AREAS

Ontario

188
Twelve Mile
Creek

via (Chippawa)
power canal

Welland River

WATER QUALITY

SIGNIFICANT TRIB.
HAVING IMPACT ON

-

2000

Coliforms1500)

DO

Hamilton Harbour
(Fe — 2000
- 2000
P

AFFECTED
AREAS
(area in hectare)

solids,

oxygen}

ing Fe,
Oil and
solids

Cn, Cd,
suspended

Sediments'contain—

Dissolved

colour, sulphates
and organics

Suspended

Toxic materials

nxnmz OF
PROBLEM

DOFASCO

ces

paper mill

sour—

Municipal and

Ltd.

of Canad

Steel Com—

Cyanamid

PanY

Atlas

Municipal and industrial sources

SIGNIFICANT
DISCHARGERS

BASIN:

program being

Municipal phosphorus

im-

in

—

control

Program

in

Oil treatment

Acid regeneration plant
1976.
commenced operation in 1974.

plant for oil recovery to be on
Cyanide removal by
stream 1975.
recirculation to be completed by

December 1974.

Filtration plant to remove suspen~
ded solids started operations

1975.

control

Completion by 1979.

Processes abandoned
under evaluation.

plemented.

Waste control

1975.

Municipal phosphorus

REMEDIAL PROGRAMS

LAKE ONTARIO

(Cont'd)

Ontario

STATE
0R
PROVINCE

'<:)

(Cont'd)

Hamilton
Harbour

PROBLEM AREAS

SIGNIFICANT nun.
HAVING IMPACT ON
WATER QUALITY

Hamilton Har—
bour
(Fe - 2000
— 2000
P
DO — 2000
Coliforms 1500)

(area in hectare).

AFFECTED
AREAS

ting Station

Lakeview Genera—
Temperature

Hamilton

Undetermined

City of

CIL

STELCO

SIGNIFICANT
DISCHARGERS

PCB

D.0.

in sediment

Coliforma,
and P.

Hg.

Dissolved oxygen,
Sediments contain—
ing Fe, Cn, Cd,
Oil and suspended
solids

uxnnm 0F
PROBLEM

BASIN:

side

filtration plant

to

m.angst:

secondary

Assessment
review.

ion

Re-

sewage

exchange

in 1976.

of compliance

under

data in

expected to show im—
proved water quality
future sampling.

treatment

of

closed

in 1974.

chromium by

Completion

Plant

commenced

moval of

ide to be completed

Fac—
moval of suspended solids.
ilities for additional 011 removal to be provided in the sec—
ond stage to follow. Revamping
of blast furnaces to remove cyan—

start operation in 1975 for re—

East

REMEDIAL PROGRAMS

LAKE ONTARIO

Ontario

Ontario

Ontario

PROVINCE

STATE
0R

Don River

Etobicoke
Humber R.

Don River

High nutrient
levels

nutrients

High levels of
bacteria and

Duffin Creek

Municipal sources
& urban drainage

Municipal
'

Urban drainage

Station

Solids & nutri—
enta

ting

Pickering Genera—

City of Toronto

Etobicoke
Humber R.

Temperature

ments containing
heavy metals.

Coliforma and aed-

SIGNIFICANT
DISCHARGERS

Urban drainage
and industrial
sources

'

(area in hectare)

AFFECTED
AREAS

Solids, BOD, bacterial contamina—
tion and heavy
metals

Oshawa Creek

WATER QUALITY

SIGNIFICANT TRIB.
iEAVING IMPACT ON

Phosphorus control

in

sewage

1975.

Nutrient control in 1975;
plant expansion in 1976.

Land drainage programs pending

Land drainage programs pending
Tannery, formerly source of
heavy metals, now connected to
municipal system.

review.

Assessment of compliance under

prevent discharges to harbour.

terceptor to alleviate overflows
from combined sewer system and

1975 completion of mid-city in—

REMEDIAL PROGRAMS

ONTARIO

New York

Ontario

Ontario

Ontario

Ontario

STATE
0R
PROVINCE

©®

River

Belle-

natural

sedimentation

Recent expansion of activated
sludge plant completed phosphorus
removal by December 1975;

Isolation by
expected.

Treatment plant to be upgraded

Municipal discharge
Nutrients

Tonawanda Creek

Tonawanda

and cyanide

Treatment plant to be upgraded.

Municipal & industrial MuniCipal plant will be diverted to
discharges
Buffalo Sewer Authority; industrial
wastes will either be treated or divertd

City of
ville

Nuclear

smelter site drainongoing chemical

Municipal discharge

Nutrients, ammonia

Coliforms
Cladophora
Taste & Odour

Eldorado

treatment.

Former Deloro
age receiving

Nutrient control and mmﬁﬁipal
sewage plant expansion by 1975.

Nutrients

Quinte

Bay of

in

Previous mining
activities & natural drainage

Low levels of
arsenic

Radioactivity
sediments

Municipal

REMEDIAL PROGRAMS

Niagara River

(4.0)

Hope

Harbour

Port

SIGNIFICANT
DISCHARGERS

Bacterial contamination, nutrients
& solids

NATURE OF
PROBLEM

Niagara River

River

(area in hectare)

AFFECTED
AREAS

ONTARIO

Buffalo River

Moira

Highland
Creek

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

LAKE

Buffalo River

Bay of
Quinte

Port Hope
Harbour

Moira

Highland
Creek

PROBLEM AREAS

BASIN:

(Cont'd)

New York

STATE
0R
PROVINCE

192

Q

area

Oswego Harbor

esee River).

Rochester Har—
bor area (Gen-

Genesee River

Niagara River

Niagara Beach

® Olcott Harbor

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY

PROBLEM AREAS

Oswego Harbor
area

Rochester Harbor
(2.6)

Coliform, solids and
nutrients

Thermal discharges

Coliform, solids &
nutrients

Raw sewage discharge
from west side of
Oswego

Power plants

Combined sewer overflows from Rochester

‘Municipal discharges

nutrients

ity of Eighteen
mile Creek

Municipal discharge

Coliform, solids &

Immediate vicin-

Municipal dischargers

SIGNIFICANT
DISCHARGERS

and combined sewer
overflows

Bacteriological con—

NATURE OF
PROBLEM

tamination, nutri—
ents. solids

In-shore area
immediately eastward of the confluence with Lake
Ontario

(area in hectare)

AFFECTED
AREAS

BASIN:

New sec—

major industrial discharges already in
operation.

ondary plant for east side including

Treatment plant to be put in.

way.

Research and development projects under—

charges by the end of 1975.

Secondary with phosphorus removal will
be in place for all major municipal dis—

Discharges near Lockport are now receiv—
ing secondary treatment.

moval to be at Newfane.

Secondary treatment with phosphorus re-

ities

Upgrading of existing treatment facil—

REMEDIAL PROGRAMS

LAKE ONTARIO

New York
(Cont'd)

STATE
0R
PROVINCE

a

Black River

PROBLEM AREAS

Black River

SIGNIFICANT TRIB.
HAVING IMPACT ON
WATER QUALITY
AFFECTED
AREAS
(area in hectare)

Nutrients

NATURE OF
PROBLEM

Paper mill and municipal discharge

DISCHARGERS

SIGNIFICANT

BASIN:

Treatment plants to be up-graded.

REMEDIAL PROGRAMS

LAKE ONTARIO

New York

Ontario

STATE
0R
PROVINCE

194

St. Lawrence River

#@ St. Lawrence River

PROBLEM AREAS

Grass River

mvmc newton
mm: QUALmz

smmcmr nun.

confluence

Vicinity of

AIFECTED
AREAS
-(area in-hoctare)

high fluorides

Suspended solids

Zinc, BOD, solids

BO“

V-(‘nvno

0-H

Alcoa Aluminum

Domtar Fine Papers Ltd.

Courtsulds

M41 1533799

Canada Starch Co. Ltd

Phosphorus

Ammonia

Brockville Chemical
Industries Ltd.

*KRAFT FOODS LTD.

Municipal and industria1*

SIGNIFICdNT
DISCHARGERS

Nitrogen

Phosphorus

rooted‘aquetics

Extensive growth of
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Treatment plant to be upgraded
within a year.

in 1976.

Clarifieriiinstallation complete

1975 (dissolved solids)

Chemical recovery program by

'program.

and solids to be implemented by
1975. Biological treatment to
be investigated after in-plant

In-plant program to reduce BOD

Experimental work on zinc
recovery underway.

expected to reduce BOD 80% to be completed by 1976.
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expected compliance in 1975.

Treatment process improvements -

for compliance by 1977.

stripping under consideration

A survey will be completed by
June 1975. De-nitrification or

Phosphorus control in 1976

1975

Municipal phosphorus controls in
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