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PREFACE

This statement by the Department of the Interior on water
pollution in the Lake Erie Dasin summarizes the principal problems
within the Lake proper and the contributions to those problems by
thie various tributaries and direct discharges to the Lake,

s
a

Recoumendations for remedial action, as agreed upon by the
various states concerned aand the Federal Covernment are contained
herein. The recommendations, when fully implemented, should in-
prove and maintain the quality of Lzke Erie water at a level
adequate for all legitimate uses, Implementation requires the full
cooperation and coordination of water pollution control agencies
at all levels of government,
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CHAPTER 1 ~ INTRODUCTION

AUTHORITY

Comprehensive water pollution control studies were authorized
by the Federal Water Pollution Control Act of 1956, as amended
(33 USC 466 et seq.). Initistion of the Great Lakes—Illinois River
Comprehensive Program Activity followed an appropriaticn of funds by
the 86th Congress late in 1260. In accordance with the provisiens of
the Act, the Secretary of Health, Education, and Welfare delegated the
responsibility for the study to the Division of Water Supply and
Pollution Control of the Public Health Service. Passape of the "Water
Quality Act of 1965" gave the responsibility for these studies to the
Federal Water Pellution Control Administration (FWPCA). As a result
of Reorganization Plan Mo, 2 of 1966, the FWPCA was transferred from
the Department of Health, Education, and Welfare to the Department of
the Interior effective May 10, 1966.

PURPOSE

This document discusses the quality cheracteristics of the
waters of Lake Erie and its tributaries as they exist today and
some of the trends in recent years. It evaluates the effect of
waste discharges on water uses, sumnmarizing the principal problems
and recommencded corrections,

SCOPE

The area covered by this repnrt includes the waters of Lake
Erie proper and the tributary basins in Indiana, Ohio, and Pennsyl-
vanla, Detailed descriptions of Michigan and WNew York tributaries
have been the subjects of separate reports and are not discussed
except in very general terms,

ORCANIZATION

After initial funds for the Creat Lakes study were appropriated
by Congress in 1960, the overall Great Lakes-Illinois Piver Basin
Project, and eventually separate Basin Program Offices were estzb-
lished., The Lake Erie Program 0Office at Cleveland, Ohio was opened
in October 1962 to begin the lake Erie portion of the Great Lakes
study. The Lzke Erie Program Office is now located at 21929 Lorain
Road, Cleveland, Ohio, Its permanent staff includes specialists in



several professicnal skills, including sanitary and hydraulic
engineers, chemists, biologists, bacteriologists, and oceanographers.
The Program has drawn freely on the vesources of the Robert A, Taft
Sanitary Engineering Center at Cincinnati, Chio and the Communicable
Disease Center at Atlanta, Ceorgia., Additional assistance and guidance
in many fields have been obtained from the Creat Lskes-Illinois River
Basin Project in Chicago.

ACENOWLEDCHENTS

The statement is based on studies made over the past three years
by the Lake Erie Trogram Office. As required by the authorizing
legislation, the Lake Erie Program (Gffice has worked closely with
state, local, and other Federal agencies to develop a water pollution
contrcl program., A list of the principal agencies which bhave partici-
pated through preparation of special reporis or through their release
of supporting information is as follous:

Michigan:
State Water Resources Cormaission
Departrent of Health

Indiana:
State Board of Health
Strean Pollution Control Board

hio:
Water Pollution Contrel Boar
Department cf Health
Department of Natural Resources

U, S. Department of the Aruy
Corps of Engineers

U. S. Department of Commerce
Weather Bureau
Office of Business Economics

U. S. Departument of the Interior
Bureau of Commercial Fisheries
Bureau of Outdoor Recreation
Burcau of Sport Fisheries and Vildlife
Geological Survey



CHAPTER. 2~ SUIMARY

Lake Erie and its tributaries &re polluted. The main body
of the Lake is deteriorating in quality at a rate greater than
that of norual aging due to inputs of pollution rvesulting from
the activities of man,

Pollutants which danage water uses in Lake Erie are sewage
and industrial wastes, oils, silts, sedirents, floating solids,
and nutrients (phosphates and nitrates). Theyv cause significant
damage to recreation, coummnercial fishing, sport fishing, navigation,
water supply, and esthetic values,

Eutrophication, or over-fertilization, of Lake Erie and the
Maumee River is of major concern., Problens fron algal growths
stimulated by nutrients are occurring along the Lake shoreline and
at some water intakes. Algal grouths can be controlled, Eutrophi-
cation of Lake Erie may be retarded and perhaps even reversed by
reducing one or motre nutricuts to below the level required for
extensive growth,

Soluble phosphate is the one nutrient most amenable to re-
duction or exclusion from Lake Erie and its tributaries, Present
technology is capable of reroving a high percentage of soluble
phosphates frou sewage at a reasonable cost.

More than three-fourths of the soluble phosphares reaching
Lake Erie are from municipal waste discharges. (Municipal discharges
include sowme industrial wastes which are routed through nunicipal
facilities,) Secondary sevage treatuent plants, if properly designed
and operated, will remove a significantly greater amount of phosphorus
compounds that primary treatment plants can remove.

Discharges of nmunicipal and industrial wastes originating in
Michigan, Indiana, Ohio, Pennsylvania, and Nev York are endengering
the health or welfare of persons in states other than those in which
such discharges originate, This pollutien is subject to abatement
under the Federal Water Pollution Control Act,

The Maumee, Sandusky, Black, Rocky, and Cuyahogz Rivers and
their tributaries, all of which are tributary to Lake Erie in Ohio,
are grossly polluted. This pollution is caused by refuse, sevage,
and sludge which result in low dissolved oxygen, algal growths,



bacterial contamination, and odors., Other pollutants found in
significant areas of lake Erie tributaries are oil, silt, and sedi-
ment.., Specifiecally, phenols and nitrogerous compounds cause taste
and odor problems in municipal water supplies. Pollution interferes
with water uses for municipal and industrial supply, recreation,
fishing, and esthetic enjoyment.

lLake Erie and its tributary streams in the Pennsylvania Basin
are polluted by discharges of municipal and industrial wastes,
combined sewer overflows, accidental spills from vessels and in-
dustries, wastes from Lake vessels, and land drainage. This pol-
lution has caused taste and odor problems in domestic water supplies,
bacterial contamingtion of bathing beaches, fish kills, and algal
growths, In addition, wastes which cavse the receiving waters to
foam, turn blackish~brown, and have a foul odor have interfered
with recreation and esthetic enjoyment.

Lake Erie and its tributary streams in the western New York
Basin and the Erie-Niagara Basin in New York are polluted by
municipal and indusirial wastes, Discharges of these wastes cause
interferences with municipal and industrial supplies, recreation,
fish and aguatic life. In addition, these wasles cause discolora-
tion of the receiving waters, foul odors, and algal growths.



CHAPTER 3 - LAKE ERIE

DESCRIPTION OF ARZA

General Description

Lake Erie is the oldest, southermmost, and warmest of the Great
Lakes, It is by far the shallowest, and the only one with its entire
water nass lying above sea level, Lake Erie contains the smallest
volune of water; it is the most turbid; it is subject to the widest
fluctuatiens in water level; it has the flattest bottom; and it
® undergoes the most violent wave activity, It is also the niost studied
and probably the least understood., At least in recent years, it
apparently has chenged the most rapidly in its chemistry and biology.

Lake Erie (Figure 3~1) is approximately 240 miles long with
its long axis oriented at about N 70° E, It is more than 50 riles
(Y wide near the mid-point of its long axis, The lake covers an area
of 9,940 square miles, and contains a total wvater volume of approxi-
mately 113 cubic miles.
Figure 5-2 shous the topography of the Lake Erie bottom, with
a 20~fcot contour interval, as interpreted from U, S. Lake Survey
® charts and soundings made by the Ohio Division of Geological Survey.

Topographically, Lake Erie is separated into three basins. The
relatively small shallow western hasin is separated from the large,
someithat deeper, flat-bottomed central basin by =z rocky island chain,
The relatively deep, bowl-shaped eastern basin is separated from the

@ central basin by a low, wide sand and gravel ridge near Lrie,Pennsyl-
vania, The average depth of the western basin is 24 feet, the central
basin, 60 feet, and the eastern basin, 80 feet,

In general, the water in the western basin is the most turbid,
It is ruch less turbid in the central basin and is usually very
® clear in the eastern basin.

lvdrology
Precipitation on the lake surface is a direct contribution to
its water supply and the lake level is affected irmediately. Overwater
® precipitation measurements are lacking; thus perimeter weather station
data must be transposed to the lake area. Average annual precipitation
over the lale has been estimated at 34.6 inches,
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Surface runoff from the drainaze area enters the lake via the
many tributary rivers or by direct runoff from the shore areas,
Average annual runoff since 1937 has been estimated at 21,000 cubic
feet per second (cefs), equivalent to 29,1 inches of water over the lake's
surface, and corresponding to 35 percent of the overland precipitation.

About 90 percent of the total inflow to Lake Erie comes from
the Datroit River, the drainage outlet for Lake Huron., The average
acnual inflow, as measured by the U, S, Lake Survey near the head of
the Detroit River is 182,000 cfs, equivalent to 251.1 inches of water
on Lake Erie,

The outflow from Lake Erie is through the Niagara River at
Buffalo and the Velland Cenal diversion at Port Colborne, Combined
outflow averages about 202,000 cfs mnnually. Seasonally, both inflow
and outflou are generally higher in the early suumer and lowver in the
vinter,

Evaporation from the lake surface is controlled by climatological
conditions, and it is difficult to assess with confidence. According
to one estimate, 1t averages annually 33,5 inches., The nininum averag
monthly evaporation occurs in April when the air-wvater temperature
difference is small and the vater tenperature rises sharply, absorbing
heat from the atmosphere. In Septermber, when the water temperature
decreases sharply, dissipating heat into the atrosphere, the naximum
average monthly evaporation occurs, The low evaporation season extends
from January through June, and the bigh evaporation season is from July
through December,

The variations of lake level on an annual basis are small,
though on a mouthly basis they may be relatively large. The average
annual change in lake storace in the period 1937-1959 has been in-
significant and it is therefore unirportant in the cormputations of
an average annual water budget.

Lake Currents

The net wmoverent of water in Lake Erie is from west to east,
draining into Leke Ontario via the iiiagara River. Figure 3-3 shows
the generalized flov pattern within the upper 30 feet,

About 90 percent of the input to Lake Erie is from the
Detroit River, Most of this flow comes down the center of the river,
fanning out and continuing far southward into the western basin,
The flow along the west side of the river continues along the !fichigan
shore to mix vith the auree River discharge. This flow then con-
tinues eastward along the Ohio shore, The flow along the east side
of the Detroit River appears to move eastward along the Canadian shore,



The western basin water mixes in the island area, and most of
it then drains into the central basin via Pelee Passage., Apparently,
a douninant flow toward the west exists in the southern channels,
creating a rotary moverent in the island area,

The drainage from Pelee Passape appears to reach as far south
as the Ohio shore, at least at the surface, 1Much of the flow must,
however, turn castward before reaching that far south, as shown in
Figure -3,

The predominant eastvard flow in the central and eastern basin is
reinforced by prevailing winds from the southwest, Hovever, wind studies
for a 10-vear period for Lake Erie indicate that the reversed pattern
of flou may occur nearly 25 percent of the tiue,

scharges from tributary strecams a2long the south shore such as
the Huron, Vermilion, Black, and Cuyahoga Rivers, and other streatis to
the east in Ohio, Pennsylvania, and New York tend to stay alony the
south shore and move normally eastward vith an altemnate, but smaller
secondery flow to the west., General dispersal of the floss from the
south shore streams with the deeper off-shore waters is limdted.

The discharge of wastes and the tributary streams along the south
shore of the lake will contribute to the pollution of beaches and
other water uses as it noves alonp the shere, both froo Chio wvaters
into Pennsylvania and to a lesser extent from Pennsylvaaia to Ohilo,
This along~zhore flowr will also apply to the novement of tributary
streas and vastes from Pemmsylvania to lNev York and tc a lesser degrec
from ¥ew York to Pemnsylvenia,

Deep water c¢r rid-leke circulation is complex in the centrel
and eastern basins, being controlled to a great degree by the vindn
The wind induces surface fleu in its general direction accapanied by
an opposing subsurface flov into the wind, Since south-wvest ui.xs
prevail, the surface flow is dominantly tovard the east and the sub-
surface flow is dominantly toward the west over mest of the central
and eastern basins, A wide band zlong the Canadien shore, as wide
as chout 1/3 of the lake's width, moves preuomlnantly eastwvard from top
to bottom.

It is apparent that discharges anywhere along the shores of
Lalke Erie can affect water quality in Leke Erie, with the doeminant
effect occurring from west to east,
Populatior

The 1960 census shows that approximately 10 million persons
live in the U, S, portion aad 1,2 million persons live in the



|
ﬁ
|

4

{4004iD 4
+

|
|
|
|
|

oINQUINSY [/

!
{4 uaibununan Q
AQIDaymM i

omeu) (404

0U0122408 ',

wawung b

lieming j40g

#INIQ 440G ABIUDIS 440d
|

i8A0Q 1404

puDjIION {404

#410Qi0) jiog

SUILINOUN Oy _ of o MO 4 AJODUOISS mmmmmmmee B
B3N 3iNndvis nN 03 “.J<“v_n - Moi4 >LDE:1
¥96l YINWNS o o8 o ot® aN3937
MOTd 30VJHNS Q3ZIMVY3INI9 mm
SLINIYHND 313 v zZlo

1i0H4134

OIGVING > FAV T

| NOSNH [ IAT T

RIS

v\,
M,Q

w
]
\ ]

R

-

FIGURE 3-3



Canadian portion of the iate Frie Besin., This is aluost three tiues
the 1910 popuvlation, Popvlction of the U, S, Porticn of the Basin

is expected to deouble wichi: the novt 50 years., DBy the year 2020,

the total population of €. U. S, porticn nf the Basin is CAPQCLGU

to exceed 23 million., Altihoogh this overall rate of grerth is coa-
parable to the estiiated »n tiecnal grovih rate, past and estinated
future grouvth rates shos g¢rene differeuces wvithin the watershed, -
Between 1940 and 1960 nray wcoronic subregions end the counties

which couprisc thow have chevn rapid groth retes.,  Aluost 80 percent
of the population is evealr divided hetvean ifichigen end Ohio,

Countics vhich have sbowm the woct rapid grovth rates during
the 1950-1900 decade include llaconb and Oskland Counties in ljichieon,
and Lalke ond Ceaupe Counties in Ohio, In tewns of actual nunbers, how-
ever, the lorcest increascs vere in Osklend, tacowl, and Wayne Ceunties
in Michipon; Allen County in Indicnaj Evie County in lev York; aund
Cuyaboga, Surnit, Lorein, and Lucss Countics in Ohio. These nine
counties of the total of 45 in the Basin accounted for 50 percent of
the 1950-19G0 increasce in population, Preseut indicotions are thet
these larpge netropelitan ceounties will account for an even greater
sharce of the total population of the Bosiu in the future,

Industriel activiiy as measured by Valve Added by Uenufacture,
althourh occurring in substontial veluwme in most covnties, is for
the wmost part hishly concentrated in a few retropolitmnm arees,
leading counties in 1958 verce: Wayae, Hchigan; Cuyahopa, Ohios
Frie, Nev Yorl; Sum.it, Ohio; Lucas, 0hio; and Ogklond and
Michican, iu the ordor listcd, Thene seven countice in 1950 ¢

t

for 75 perceut of the total Value Added by MNonfrcture in tire
watershed, oanufacturing is cven nore coacentrated in & swmall group
cof counties than is the pepulatiens Vherecas the total poﬂulat101 of
the watershed will rore than couble by the year 2020, incustrial activit

may increase six.or seven-—fold.
The dominant industries in the largest retropolitan areas in
&
thie bighly industrialized region are as {follows:

Detroit
Autonotive and relatad industry, steel, chemicals, pulp and
paper, petrolew: refiping, and rubber,

Toledo

Autorotive, olass, petreleur refiuing, and steel.

Cicvelond

-

Steel, steel fabricating, auwtenotive, avd cherdeal,
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[

Pulp and poaper, and general marnfactering.

IVPORTANCE OF LA TIRIT AS A VATIR PESOUPCH
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Lake Lrie is uvsed as ¢ gsource of vuaiciy
27 veterworks serving n
scrve 1 ore than 3.2 1vill
firves, with scie 619 i

pal vater s ul ly by
ny ruwicipalicies, ’l‘w o 1wnicipal systers
oa propley and a nuaher of 1.m-u:~t1ml

g por day

A sumnary by stat ;o the nwhey of ruciceipalities,
population scrved, and estiinated votev use e is piven below, The
Ohio portion of the Basirn accounts for cheut tuo-thirds of the use,

Hunhos Fstinated Estimat
tHasieipnd Populntion Water Ussge
zkate, RPN SHeTVRL e T

Ohio 16 2,239,000 409
Michigan Z 253,000 3
Penonsylvania 3 160,600 24
New York b 635,020 163

27 3,257,000 619

- S . PN - ~
Incustrial Ueter Supply
EAS AR S BRTAI AR SR AU R4

Industries use an estinated 4.7 Lillicu zc1lons of water
daily fron Lale Eric, Ag the tebulation belew ghoirs, pover nro-
duction (cooling watey) cccovats for scro 80 percent of the in-
dustrial withdravels, Woter used for other jacustrial cooling
accounts fer approxina reiy 15 percent. Zypvveninately 100 willion
gallons per day (nod) is withirown dirvectly Ly industries as
process wvater, In additica, en unlmoun smoent of industrial
process vater 1s obtained fron municipzl supnlies,

Total

Industrial Arount Usaod ftrount Used
Vithdroval for Power for Cooling
State R G A o Lsd )

Ohio 2,210 1,920 270
Michigen 337 190 2
Peansyivania 170 140 20
YNew Yorx 2,020 1,000 350

o PR ——— v e

4,717 3,850 642



Lg}e Lrie Cormerce

Lake Erie is fourth in size of the five Great Lakes, but
ite total freight tonnage of 107.5 niliion tons was second only
te that of Lake Huren in 1962,

The domestic shipping in 1962 on Lake Erie was 74,7 millieon
tens, or 70 percent of the total tonrage. Domestic shipping
included all comuercial noverents between points in the conti-
nental United States. The foreign shipping (93 percent Canadicn)
'as 32,8 million tons, 30 percent of the total, In ton-mileage,
Lake Irie accounted for 12,6 billion ton-niles,

Lake Erie has eleven major U, S. ports: Toledoc, Detroit,
Clevcland, Buffale, Ashtabula, Torain, Sandusky, Conneaut, Fairport,
Erie, and Huron, During the period from 1953 to 1962, eight of
these ports have shom a decline in total tonnage. In 1964, the
Corps of Engineers dredged about 3.3 million cubic yards frcm Lake
Erxie ports at a cost of about $1.2 million for routine wmaintenance
of navigation channels,

Recreation

Lake Erie has feuv long wide sond beaches. The best heaches
are at Catauvba Island; Cedar Point at Sandusky; and Erie, Pennsylvania,
These highly developed recreational areas attract thousands of people
each year, The beeches in nest other areas are relatively narrow,
Some cities, such as Cleveland, have developed artificial beaches in
order to serve the people in the area,

Lake Frie is used extensively for other recreational purposes
such as fishing and boating. There are many boat launching ramps
along the lake shore; and therefore,it is possible for people from
a wide area to use the resource, A larpge number of boats are trailered
to varicus sites each veekend, many from outside the area, Due to
this fact, it is difficult to deternine exactly how many boeats are
actually using the Lake, However, an estimate cen be made by total-
ing the boats registered in the ccunties near the Lake. This is
the basis for the second colurmn in the tabulation below,.

Total State
Beat Registration Estirated Nunber

State (1964) Using Leke iirie
Ohio 142,922 73,000
Michigan 362,112 79,000
Peansylveaiia 3,359 6,000
Neuv York 335,000% 34,600

918,393 192,000

*Estimate nmade by State of New York, Departvent of Conservaiion



Eishing

Cormercial fishing has been practiced in Lake Erie for more than
& century and a half, It has always produced more fish and a greater
variety of fish than the cther Great Lakes., However, dramatic
chauges have occurred during the past 30 te 60 years. The species
corposition has varied greatly, and the annual harvest has diminished.
Lale herrinﬁ practically vanishted around 1890, end whitefish have
declined greatly since about 1920. Leoke trout, vhich never reached
Lreat uu“bero, are practically non-existent today., The blue pike, a
highly desirable species, declined from a peak annual U, S, catch of
20 willion pounds in 1936 to a neager 7,400 pounds in 1960. Seuger
also ceclined sharply from a U, S. catch of about 6 millien pounds
in 1916 to almost none in 1960,

The importance of snort fishing iu lLake Erie is reflected in the
nunbers of fishermen and in the annual harvest of sport fishes, 1In
the counties bordering Lake Lrie, riore than one~half million fishing
licenses were issued in 1964, Presumebly, a good many of those people
fish in Lake Erie. According to a 1964 repert by the Nhio Department
of Natural Resources, boat englers in 1960 harvested 1,300,000 pounds
of fish, 1Jr3n0 that year, the Ohio coimercial catch was 1 »290,000
pounds, ecies that progoﬁ‘vatﬁm the sport harvest were yellou perch,
sheepshead, ‘h;tn bass, sma2ll-moutl bass, chaunel catfish, and
walleyes, The highest intensity of sport fishing was in the island
area, Fishing pressure is also heavy in the ilichigen and Penusylvania
wvaters,

LAKS EUTROPHICATION
Lake FEnrichnent

Eutrophicaticn is a terrm that is increasingly used te nean
enrichuent of waters through either man—creoted or natural means.
Natural enrichrent produces a rate of lake aging that may be
measurced only by the clock of geolozic tiwe. Additional fertili-
zation will accelerate the rate of lake aging, making noticecble
changes in wotey guality wichin a2 decade or even less. For exarple,
groving cities and expanding industries are pouring nutrients into
the nation's waterways at an ever-increasing rate, and aquatic weed
and algae nuisances are cccurring in ereas vhere they did not exist
before,

To the laymon, the wost perceptible characteristics are nuisance
grovths of suall suspernded plaonts or alf al scums, devaloping areas

areas
of attached algcoe, and odors associated with decaying vepetatiom.
llore subtle changes can be found by tbo investigater as indicated by

3-7



decrcased light penetration; decrersad dissolved oxygen in bottom
saters; increased nitrogen #nd phosphorus concentrations in the
better sedinents in the deeper watersy significant increases and

chnreas in the algal populeticny and ivcreases in the kinds and
puwors of botton dwelling crganisms,

fhere are many elements that are essential to life processes,
Ar.ong these are carbony hydregen, oxysen, nitrogen, phosphorus,
potassium, sulfur, and several trace iinerals, Nitrogen, phos-
pherus, and potessium are the elewents most often applied as
fertilizer in agriculturzl practice, Of the above elements, the
onces most atenable to artificial contrel as inputs to lakes are
nitrogzen and phespheorus—-~particularly phosphorus, Phospherus in
the forn of phosphate is usually present only in small anmounts in
unyalluted vater, The discharges of donestic seveope and certain
industrial wastes increase the concentration of phosphate. Organic
phesphate in sewage and sinple end corplex phosphates from synthetic
detergents are the principal sources, Decoaposition cf the organic
matexial, aleng wvith scluble phosphates, results in phesphate con-
centrations in the Lake higher than the requirenent for plant grouth,

It is well documented that manv lakes throughout the country
have been fertile reserveoirs for alzal develeprent for many years
and have been labeled eutrophic. Included among thesc are Lake
Zoar in Commecticut, Lake Sebasticook in Maine, the lladiseon Lakes
in Wisconecin, Lake Frie, the Detroit Lales in Minnesota, Green
Lake end Lake Washington in Washingten, end Klanmath Lake in Oregon,
0f these, Lake Erie is the largest,

When the concentrations of inorganic nitrogen and soluhle
phesphate exceed 0.3 wg/l and 6.03 wmye/l, respecitvely, prior to
the algel growing season aud vhen other growth conditiong such as
light, temperature, turbulence, and turbidity are favorable, algal
bloous develop, Those algae that would usually occur in small
nuitbers in infertile lakes become supplanted by larper populations
of more troublesome kinds,

As nutrient concentraticns increase, the nunbers of algal
cells increase. Nuisonce conditiens cccur, such as surface scums
and foul-snelling water, Filter-clogging problens ray occur at
runiicipal vater supnlies, Filarentous algae, especially Clecoplora,
grew profuselv on suitable subsurfaces. They, teo, cause nulsence
conditions vhien they breal loese and vash ashore at batlhing beaches
to forn windrowus of stinking vegetation, Grouths of filamentous
algas anc slines hemper comvercial fishine by adhering to aets,



and interfere with municipal and industrial water supplies by clogging
intake screens.,

At this stage of eutrophication, other changes occur in the Lake,
The bottow changes by increased deposition of organic materialj this
habitat then changes from one suitable for niayfly nymphs, scuds, and
other small organisms favored as food by desirable fish to one where
only sludgeworms and bloodvorms can exist., Fish populaticns chiange
to the coarser species because the habitat is more faverable te them.

Hutrient concentrations in Lake Erie indicate that soluble
phosphiate values in the western basin consistently exceed the stated
critical value during studies in 1963 and 194 with average concentra-
tiens ranging from 0.05 to 0.15 mg/l., The central and eastern basins
nov have phosphate concentraticons at the critical threshold value and
any increase in present levels will produce a corresponding increase
in algal populations.

Water clarity as denmonstrated by Secchi disc readings indicates
that visibility of the white arnd black disc extends through 4 feet
in the western basin, and through 13 feet in both the central and
eastern basins, Because this test measures relative turbidity caused
by a combination of algae and other suspended meterial, it indicates
undesirable changes in the vestern basin,

The bioclopgy of the western Lake Erie basin hes changed drastically
during the past 35 vears, especially the past 15 years., In the Dass
Island area, samples collected in Sentember, 1964 showed suspended algal
populations of 3,500 organisms per milliliter (about 3.5 million per
quart) compared to a maximun 1,000 per milliliter found in a study
conducted between 1938 and 1942, Species composition has also changed
from one predominantly of diatoms to cone presently dominated by blue-
green algae which are commen to enriched waters,

A long-term progressive increase in suspended algal populations
is also apparent from data published for the area adjacent to Cleveland
in the central bLasin of Lzake Erie. Annual averages have increased
from 200 to 400 cells per milliliter between 1920 and 1930 to between
1,500 and 2,300 cells at the present tire. Alsc, there have been sig-
nificant changes in dominant orgenisns with blue-green algal forms
becoming increasingly present even in this area.,

Although historical data are not available for the suspended
alpae of the eastern basin, Pullic Health Service studies in 1963 and
1964 revealed that the kinds are sinilar to those that occcurred in the

W
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central basin, and that the nurber of cells per nilliliter ranged
from 100 to 1,300 with an average of zbout 400 during the sampling
period.

The filamentous greer alga Cladephora is encouraged by enriched
waters to grow on any suitable attachment site, VWhen it matures,
it characteristically breaks loose, floats to the water surface, and
creates an odorous nuisance when deposited on beaches by wind and
waves., An estimated 340 square miles of Lake Frie has shoal waters
with a subsurface suitable fer fladophora growth,. Nuisance conditions have
becone so serious that restricted svimning and sunbathing have occurred
in the island area and at the beaches in the eastern basin, especially
east of Erie, Pennsylvania and near Dunkirk, New York,

The four groups of bottom-cdwelling animals that occur abundantly
in Lake Erie include sludgeworms, bloodworms, and fingernail clams,
all of vhich are found in a lake bed covered by decaying organic
oozej and scuds which prefer a relatively clean lake bed. Of the
four groups, scuds are preferred as food by the more desirable fish
species. Although all of thesec orgemisms were found in a8ll thrce basins
of Lake Erie, there was a difference in the relative abundance of each,

In the western basin, sludgevorms and bloodverms were predonminant
in three large areas, One arez extended from the Detreoit River mouth
southward for more than ten miles., Another fan-shaped area extended
from the nouth of the Maumee River for a distance of ten miles, The
third area extended about 4 miles lakeward from the mouth of the River
Raisin,

Sludgewerms, bloodwverms, and fingernail clans predominated in
the bottom populations in almost the entire western two-thirds of
the central basin, 1In the eastern third of the central basin, as in
the eastern basin, scuds vere the predominant animals,

The present biological conditions are in sharp contrast to the
kinds of bottom—dwelling organisms that lived in the western basin in
past years, Pricr to 1953, burrowing navfly nymuphs were the predominant
bottom organisms, In September 1953 the western basin became thermally
stratified and dissolved oxygen was depleted in the deeper waters.

Great nuribers of mayflies vere killed, Although some areas were re-
populated by mayflies in 1954, the overall distribution of these important
fish food organisus declined year by year, and by 1959 only a few
organismns could be found, DNDuring this same period, the caddisfly,

another desirable fish food organism, virtually disappeared from the
deeper waters surrounding the islands. Sludgeworns and bloedvorms
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have supplanted the mayflies and czddisflies as the predominant
bottom—dwelling aninmals. Restoration of mayfly and ceddisfly popula-
tions will not be possible as long as periodic depletion of dissolved
OXNY[EN OCCurs,

The above biological evidence indicates a general degradation of
Loke Lrie from east to west, reflecting the major influence of the

larece soiircas of waste at the west end of the Lake.

Dissolved Oxygen Deficit in the Botton Vaters

Lew dissolved oxygen concentrations were detected in the botteom
wvaters of the central basin as early as August 1929 when DO values
of 4.4 and 4.8 mg/1l vere recorded at tvo staticns in the central
basin. A louv value of 0.8 mg/1l was 1izasured at one station near
Marblehead, Ohio in August 1930,

Lov IO values from 1948 through 1951 of 2 to 4 mg/l were recorded,
and in September 1959 the IO was found to be less than 3 mg/l in a
large area of the central basin bettor water. A survey in August 1960
revealed o similarly large arca vhere the DO was less than 3 mg/l.

One zero DO was recorded in Aucust 1959 near the south shore.

In August 1964, an erea of ebout the samemagnitude was found
where the DO concentrations vere even lower (Figure 3-4), Most of
the affected arca had D9 values of 2 ng/l or less. 7This area was
about 2,600 square miles, or about 23 parcent of the entire Lale,

In summary, late suwmer dissolved oxvgen values in the botten
(hypolirmion) waters of the central basin of Lezke Erie appear to have
decreased during the past 35 vears fror. about 5 nz/l to less then
2 mg/l, with rany parts near zero.

This change is caused largely by lake enrichi:ent and thermal
stratification of water, As explained earlier, the Lake is enriched
by the introduction of such materials as nitrogen and phosphorus,
which encourace plaut growth, Thermal stratification occurs vhen the
upper layer of the lake water becomes one temperature, a lover layer
of water beccrnes a different temperature, and a third layer of water
called the thermocline is sanduiched betveen them, The thermocline is

the layer where a sharp temperature differential exists,
During surmer stratification, the upper water laver is as much

as 16°C higher then the bottom layer., A density barrier is thus
created between the upper and lover weter and no mixing occurs betveen
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tha tve zones, Plant naterial sirks to the bottor and decays, using
swyvoon vhich cannot be replenishied frow above and oxygen depletion
occurs,

The western basin dezs not becerne stratified except during periods
cf colit because it is so shallow that wind-induced turbulence creates
therouri nixing froo surface to bottoi,

Eoth the central and eastern basins do becorn stratified, usually
from June to Ocoteber, A sevicus dissolved oxyy“n deficit uoes not
develep in the eastern basin because 1t is nuclh deener than the central
in, The thermecline, or middle layer of vater, lovers quickly

—
=
21
[

in the central bv sin as stratification Is .Jtunllshed until it is about
50 feet below the surface. The lewver layer of vater in the centreal
basin vecomes thin, soretives only € to 10 feet thick., At the sare
tiune, the eastern bn in, vhich is about 150 feet deep, may have a
cold bottan lever 106 feet thick, The ovyron supply in the centrel

[y

"

1
basin is obviuu*]y tuch less then in the eostern bhasin and is depleted

The centyel besin is acjocent te the western basin vhere there
are levge inpuls of wastor end where the heaviest crorths of suspenced
algae occur, The overall eestorly roverent of veter may carry scene of
this r.ateriel to the quicter waters of the central basin wvhere it

scttles to the botton,

Chenees in the Yishers

There are severe
ing in Leke Zrie, Oui
fishing repulerticas that have recuired
than the Canadians use, Thoy also Leld
pollution haove contributed to their preb

o the Zocline of cermercial fich-
Lherveen tend teo blame Ohie

her to use lavger mesh nets

ve thet sport fishernen and

]

Sone fishery biclozists cgree in part vith the Ohio commercial
fislherren, but take a rove cavtions viev. They recognize that the
£ ilarien and species com—

dynac-ics of shiery biclopy «llows for popula

position fluctuations, anl are well svere that natural changes occur
even in rerote uvild (YQC s lekes,  The {ishery biolepist is elso cog-
nizant of the chaenpes in water quality and Species couposition that
have resulted from nien's activ of Leke Exie waterx

quality date bLack to Civil Var 5
able for the pest 50 yeors, Those records show a sharp
£

bs ise in
certain mineral constitueats such as chlorides and sulfates during
this peried, aud particularly in the pest 30 yecrs, Presunctly,



other naterials such as nitrogen, phosphorus, and organic suspenced
solids have increased comparably, Marked changes in the bottom

fauna of western Lake Erie occurred abeut 20 years ago, 1ilany biologists
helisve these changes were caused by orgenic sedimentation and scne-
tiras Ly dissolved oxygen deficits., If this is so, the Detroit,

louree, and Toledo areas are the likely pollution sources.

Tish species composition has also been affected by the intreduction
of carpr and smelt; and by the introduction cof alewife and lamprey,
which gained entry to the Great Lakes through the Velland Canal and
the Neu York State Barge Ceanal,

Smelt and alewife populations have increased greatly within the
past 10 years. Unfortunately their market value is less than the forrer
predoninant species, Perch have also increased and are nou the prin-
cipal Lake Erie commercial species., Whether perch will remain so is
preblenmatical,

WASTE INPUTS TO LAKE ERIE

Introduction

Municipal sewage and industrial wastes are the principal pollution
materials discharged continuously into the waters of Lake Erie, These
waste sources, along with cther sources such as land runcff; combined
sever overflow; wastes froum lake vessels, barge tows and pleasure craft;
and materials from dredging operaticns are 2ll adding to the pellution
of the Lake by direct discharge or by increasing the tributary loadings
of rivers draining into the Lake,

Municinal Vastes

Approximately 10 million people inhabit communities throughout the
Lake Erie Basin. These cormnunities discharge thefr vaste directly into

Lake Erie or into rivers tributary to it., Table 3-1 shows the approxinate

unsewered and sewered populations discharging into the varicus rivers
from each stace boudering the Lake, The table also shows the degree of
treatment, primary and/or secondary, received by the severed ponpulation.
Population equivalents are given of the sewered industrial loads as well
as the nunicipal loads,

About 79 percent of the total municipal waste in Ohio~Lake Erie

Basin receives secondary treatment. About 3,5 percent of the population
is not served by sewer svstens,
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In the Michigan Basin, alwost the eatire population is in aad
around Detroit, The Detrcit prinmary sevage treatment plant serves
about 3,1 million pecple. While 94 pexcent of the southeastemn
Michigen population is sewered, only 11 percent of the total popula-
tion receives secondary treatment,

In Yew York, the vastes from 78 percent of the total population
receives primary treatnent. The Citiles of Buffalo, Niagara Falls,
and part of Tonawande have sewage treatrent plants that give only
primary treatrment, These three cities scrve over a million of the
1.2 million people receiving primary treatment,

The wastes from almost 100 percent of the secvered population in
Pennsylvania reccive sccondary treatment, The City of Erie is the
largest city in Pennsylvenia wvhose discharge reaches Laite Erie. Tts
sevgge treatnent plant discharges directly into the Lake and it pro-
vides treatnent for 173,000 population equivalent (PE) or about 90
percent of the total,

Industrial Pollution

Industyial waste informaticn in this report was obtained from
records of the Michigan Water Resources Comnmission, Indiena Streem
Pollutien Control Board, Obio Derartment of Health, Pennsylvania
Sanitary Vlater Board and YNew York VWater Pollution Contrcl Board,

e Sources

Industrial Wast
sification {1965)

State Class

State Adeguate Inadecuate Unknowvn
Ohio 116 36 9
Indiana 9 2 -
Michigan 49 19 8
Pennsylvania 5 2 2
Yew York 3 4 7

Total 182 63 26

The above tahbulation shows that there are 271 known socurces
of industrial wastes that discharge to the Lake and tributaries,
The states have classified about 23 parcent of these industries as
having inadequate treaztrient facilities, The adequacy of an addi-
tional 10 percent of the industries has not been determined. Table
3-2 lists the total number of industries in each major subbasin in 1965.
The indivicdual industries are listed in the folloving chapters,



® ® o o ¢ @ ® L ..
. m _Se saumegy JI0J T8I0J
-- T € JoATy saumey Jaddp
o == T #6108 JI9ATY UTIILL
- -- £ %L °918 I9ATY SAI8Y 38
- - g #*1°0901 xaa1y ydesop ‘35
T 1 8 JISATY esumegp Jano]
€ c 8 %3 Qe IDATY ozIeldny
*£ °9869 IBATY Soumuy
OIHO
S _< 3
- T L IBATY doumae) Jaddp
- T e *L°91Q XOATY SAIW{ 98
o == i *i1°090T ZaATy udesop °ag
ISATY 99unup
YNVIANI %
8 LT 6% ufseg 03 2307 «”
- - T s¥e] 03 30911
c 9 L "0L0T ISATY UTSTaY
S 1 0T 263 JOATY UOIN
" 0T e uiseg JI0J T83I0%
T 4 et ‘oY I2ATY 8800y
3 5 9T J9ATY 2TOI39(
NVDIHOIW
usouyup [FUOW} 89T, < JURUGBDIT (saTTu -bs)
SNIEIS IUSUIESL, 938BUDIPBIT U TA o3anbape Yah Baay SFGUTBI UTseqang JISATY.
U3ITA SITagsnpuy, S9TJI3SOPUT SoTX3SNpUT
NISVH dTYH MIVI NI SEIYISINI'

o~¢ FIGEVD



— ———

!
'
1
' NIM

=
-

]
l-:l'!—ltu'\

O
™M
O Ot~
~ [O
-

aY)

]
!
NU\NCEN»:S' N

69%
o8

**ST6T

N\ NG
[QURe ol oVl sl

8X¥] O3 BITJIBINATI],
ysaan snanwviells)

I9ATY OTe8rng

JYOX MIAN

2@l 03 39311Q
9¥9T 03 S8TIBINQTL],
¥93I) 3NBIUUOY

VINVATASHNEL

aye] 07 3011q
9Ne] 0% SITABINATII, IOUTK
ABATY EInaB_IUSY
JIBATY pusln
JBATY UTIBwy)n
ISATY wloumrAny
JI9ATY AYooy
I3ATY ¥Moeld
JIDATY ucany
JoATY A¥supusg
I9ATY 9dela0dg

UMouNun
3N381G JUSWIB3IL],
U3 Ta satagsnpul’

UG BB, THUSWIBILT,

satagsapur’ saTI3sSUPUT

(ssTTw .dwv
aqenbopeur UITA ajenbopw Y3 is Baay adsulwIg urseqqng hm>ﬂm

NISVd HIYd @3V NI SHIUISOANT
(panutiuocd) g-¢ FIAVEL



Ut softw ‘DS G CCT pue OTyp U SOTTw DS L LL SOPNTOUT X99I) In8auuo) J0J

&

*UBdTUOT UT $9TTWw *DS Q°TGZ PuUB OTUQ UT S8ITIW *Ds ¢ €6G Sapuloul I9ATY UTJITII JI0F

Ul saTiw "bs O'GGE pus ‘OTyQ Ut SITTW ‘Ds L °LGH COPNTOUT J9aTY SAIeN ‘3G J0J
: ‘UCTTLOT UT SoTtut
QUETPUT UT salfu *bs g o9 ‘OTyp ur ssTiwm ‘bs 0°gEg Sepn[OUT AdATy ydesop ‘35 I0J

Ut saTIW 'bs g-°goT pus ‘OTyQ UT SITTW ‘Bs g THL‘C SIPNTOUT I9ATY S7TF[Iny I0F

*BTUBATASUUD
gaI8 aAdguUIal]

voxg odgurelq

*queTpuy
@318 9T GUTBI(]
‘bs 2°67C pus
esaw adauieig

guBPUT
goxg 2dBUTax(]

*UBBTYOTJ UT S8TTW °*Ds QLf pus

BueTPUI U saTIw ‘Ds 00921 ‘OFUD UT SSTTW ‘DS g Q4@ ‘Y SOPNTOUT I9ATY 9Wasy I0F

waIa 9dguiuaq

91818 £q SITITITOBH JUSWIBIIL 93SeM JO SNIBLG

*¥*

NISVE JTdd OIVY NI SUIMISNGNT
{pepniouc)) 3~¢ TILVL



Tacle 3-3 lists the industrial establishments that discharge directly
te tae kaa or to the lover rivers in the lake-affected areas., This
¥ -.onts sbout 20 vercent of total industrial discharges in the Basin,
[

nTorhese 53 industries, 22 Werereported to have inadequate treatment
c 11 ies bv the state aencies in 1965,

. of Constituents

The vaste substances thet are discharged to the Lake from municipal
and industriel outfalls, tribtutaries, and land drainage are many, and
their effects on water uses sre varied. Many substances such as zacid,
oil, cranide, iron, coliform bacteria, phenol, and oxygen-consuning
raterials have severe effects on water uses in the lecslities of the
¢izcharse. These will be dealt with in discussions of lecal water
use problens and damages,

Those substances that have damaging effects on the water use of
the tctal waters of the Lalte sre suspended solids (sediment), carbona=-
ceous oxvgen censuning materials, nitrogen conpounds and soluble phos-—
phate. A discussion of chlorides and dissolved solids is also included
here, not bncau"e they have reached daveging concentraticns, but be-
cause theilr dracatic increases are indicetive of the rate at which
water quality hﬁc been degrraded. Tables 2-4 through 3-7 present

ummaries of the major knoun inputs te Lake Lrie of suvspended solids,
chlorlc-u, nitrogen compounds, end scluble phosphates,

Suspended Solids

Damage to Lake Erie resulting from suspended matter enteving
from waste discharges and tributaries are dejcndent on the nature
of the material, Suspended matter from nunicipal discharges is
primarily oryanic and its deposition results in enriched bottom nmuds
or sludge banks vheose effects are largaly lecal end con be corrected
by proper treatment for removal of these vastes, Suspended matter
from certain industries and the material fror. tributaries originating
as land runoff is largely inoryanic and its effects cn settling result
in the filling of harbors, embavnents, ship chennels end the Lake,

The principal scurces of suspended solids discharged to Lake
Erie are the Detreoit, laumee, Cuyalhiopa and Grond Nivers which
represent a total cf 11,000,000 rounds per day of knowm discharges
The Detroit River, because of its large volume, constitutes the
major source or 73 percent of this total, the Meumee 13,5 percent,
the Cuyahoga 4,0 percent, and the Crand 3 percent. Table 3-4 lists the
known sources of suspended solids.



Incoair

MICHIGAL

Detroit Edison

Enr co~Ferm! Ststion

OHIO

Stsndard 0il Co.
Gulf 0il Co.
Interlake Iron
Sun 0il Co.

Toledo Edison
Libbey~Owens Fords
Allied Chemical

U. S. Steel Corp.

Republic Steel
Bolt & Nut Div.
Mill Scale

Standard 0il Corp.
#1
#o

U, 5. Steel Corp.
Blast Furnace
Pickling
Mill Scale

E. I. DuPont

Republic Steel
Coke Plant
Blast Furnace

Rolling Mill

Pickling

J. L Steel Corp.
Pickling
Blast Furnace
Mill Scale

TABLE 3-3
LAXE ERTE

INDUSTRIAL WASTE DISCHARGES

Type of
Weste

Direct to Iske Erie

Power

Moumee River (0 - 1h.9 Miles)

0il Refinery
0il Refinery
teel

0il Refinery
Pover

Glass Manufecture

Plastics

Black River (O - 10.2 Miles)

Steel

Cuyahoge River (0 ~ 6.6 Miles)

Steel
Acid Iron

0il Refinexry

Steel

Chemical

Steel

Stetus

Lo B o B ]

State Classification

Pequired

Improvements

Solids

Pickling Liquor
0il end phenol

Solids
Pickling Liquor
Solids
Metals

Solids - Increase
Efficiency
0il & Solids -~
Increase Efficiency

Pickling Liquor
Pickling Liguor

.
.‘,.v.w..-w—@uw- .



TABLE 3-3 (Continued)

IAXKE ERIE

INDUSTRIAL WASTE DISCHARGES

Industry
Harshaw Chemical Co.

Sherwin-Williems
Elco Lubricant Corp

Type of
Waste

Chemicals

Chemical
0il

State Classificetion

Required
Status Improvements
I Reduction of metallic
salts
I Acids & Alksline Sludges

Acids & Alkaline Sludges

Grend River (0 ~ 2.3 Miles)

Dismond Alksli Co.
U. S. Rubber Co.

Chemical
Chemical

Ashtsbula River (O - 3.3 Miles)

0Olin Mathieson
Cabot Titenia Corp.
Titanis Dioxide Plant

Titania Tetrachloride
Detrex Chemical Ind.
Reactive Metals

Sodium & Chlorine

Plant

Metal Reduction

Plant

Extrusion Plant
Dismond Alkali Co.
General Tire & Rubber Co.

Aluminum & Magnesium
Co., Sandusky, Ohio

United States Gypsum
Gypsum

Cleveland Electric
I1luminating Co.
Avon leke
Fastlake
Ashtabula

Ohio Edison Co.
Lorain

The Lubrizol Corp.
Wickliffe

Thompson Ramo WVoolridge
Euclid

Chemical
Chemical
Chemical
Chemical
Chemical
Chemical

Chemical
Chemiecal

Direct to Iake Erie

Metals
Paper

Power

Power

Chemical

Metal Finishing

I Solids - pH
Solids
. Solids
Solids - Chloride
I Iron Hydrocarbon
Solids
I Solids and pH
Solids
Solids
Solids
I Solids

Metals Reduction



TABLE 3-3 (Concluded)
IAKE ERIE
INDUSTRIAL WASTE DISCHAKGES

Stete Classification

Type .of Required
Industry Waste Status Improvements
Industrial Rayon Co. Textile I Metals Reduction
Painesville
Union Carbide Corp. Steel Acid~iron
Metals Division
Ashtatula
Detrex Chemicel Ind. Chemical
Chloro-Alkeli
Plant
Ashtabula
PENNSYLVANTA
Direct to Iake Erie
Hammermill Paper Co. Paper I
Erie, Pa,
Interlake Iron Corp. Metal I
Erie, Pa.
Pennsylvania Electric Flyash
Erie, Pa.
NEW YORK
Direct to Take Erie
Bethlehem Steel Co. Steel
lackawvanna
Penn-Dixie Cement Co. Inorgenic Solids 1
Isckawanna

I - Inadequate Treatment
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TABLE 3-k
SUSPENDED SOLIDS INPUTS TO ILAKE ERIE

Source Pounds/Day
MICHIGAN
Discharge by
Detroit River 8,600,000
Huron River 10,000
Raisin River 48,000
OHIO
Maumee River 1,600,000
Portage River 130,000
Sandusky River 130,000
Black River 73,000
Rocky River . 84,000
Cuyahoga River 190,000
Chagrin River 70,000
Grand River , ‘ 360,000
Ashtabuls River 15,000
NEW YORK
Buffalo River 100,000
TOTALS -- Ma jor Known Sources 11,710,000



About 1.5 million pounds of the Detroit River discharges are
frott industrial and rmunicipal sources. The Maunee discharges are
largel- silt originating from land runoff, The greatest quantity
is released during periods of heavy rain and high runoff, therefore
control nust be instituted. threugh improverents In land use preactices
oa the vatershed., The Cuyalioga discharges are helieved to be largely
of industrial origin with sone contribution from rumnicipal vastes
and land runoff., This lozd on the Clevelend harbox and channels:
results in severe discoloration end the need for freaquent dredging.,
The Grand River sources are beliceved te be similar to the Cuyahoga,

Carbonacenus Oxveen-Consunins Materials

Carbenaceous oxyvgen—consuniing raterials, usually reasured by
the 5-day biochenical oxysen demand (30Rg) are generally consjdered
direct pollutants to stresws in that they depress dissolved oxygen
levels., This immediate effect is not evident in lakes such as Lake
Erie, However, BODS is a measure of wastes thet ave used by
bacteria in cell grovth and reproduction, thereby creating sludge
which settles to the leke bettems Thus BODg is a measure of wastes
which preoduce the sare end effect as nutrients, os discussed below,
Carbonaceous BODg of vastes is niost effectively removed by secondary
treatrent,

Chleride

The concentration of chloride in the headwaters of the Detroit
River averaged 7 ng/l, 22 ng/l at the Detroit River routh, and 23
mg/l at Buffalo, A threefold increcse within the length of the
Detroit River conpletely overshadevs the small increase within ILzke
Erie. Major knoum sources of input are the runicinal and industrial
contributaions at Detroit, about 3 million pounds per dey, the Grend
River, 2,2 million pounds per day, and the !faumee znd Cuyahoga, 1 mil-
lion pounds per day. Teble 3-5 lists the knowm chloride inputs to
Lake Erie.

A large input of chloride from street and highway salting
for ice control during winter draias to the Lake through runicipal
sewers and tributaries, Galt use for this purpose in 1964 in the
Basin was at least 800,000 tons, which cculd represent an increase
of at least 2,4 mp/l to the chloride level of Lake Frie,

llistorical data indicate that concentraticn of chloride in
Lake Erie was 7 mg/l at the beginning of this century. At that

(SV]
1
o
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MICHTIGAT
Head of Detroit River
Additions to Detrcit River {inel.Csnada)
Discharges by

OHIO

TABLE 3-5
CHIORIDE INPUTS TO IAKE ERIE

Source

Huron River
Resisin River

Discharges by

Maumee River
Portsge River
Sandusky River
Black River
Rocky River
Cuyshoga River
Chagrin River
Grand River
Ashtabula River

Municipzlities

Toledo

Sandusky
Iorain-Avon
Lakewood
Cleveland-VWesterly
Clevelend-Fasterly
Fuclid

Industrial ~-Direct to Iske--Ohio

PENNSYLVANTA

NEW YORK

Municipalities

Erie
Small sources

Industrisl

Buffalo River
Other sources

CANADA (other than Detroit River)

Sum of Known Sources

Discharged at Niagra River

3-29

PoundsZDaV

€, 500,000
11,500,000

90,000
140, 000

440,000
100,000
170,000
170,000
110,000
660,000
60,000
2,200,000
20,000

80,000
7,000
17,000
10,000
37,000
140,000
14,000
unknown

12,000

-

unknown

70,000

L 000
unknown

22,551,000

25,100,000



time, a noticeable increase was observed, Concentrations have doubled
in each successive twenty-yzar period, resulting in the present-day
level of 23 mg/l,

Dissolved: Solids

Dissolved solids concentrations at the head of the Detroit River
average 126 mg/l and at Buffalo 192 mg/l. These levels represent
daily inputs of 116 million pounds per day from the watershed above
Detroit and a discharge of 210 million pounds per dey to the Niagara
River from Lake Erie,

The concentration of dissolved sclids in lake Huron has remained

fairly constant at 110 to 115 mg/l since 1900, whereas the increase in
Lake Erie at Buffalo in the same period was from 115 to 192 mg/l.

Nitrogen Compounds

The major known scurces of nitrogen compounds entering Lake Erie
are listed in Taeble 3-6, The largesi input is the Detroit River, which
consists of the nitrogen residuzl from the vpper Great lakes and the
contributions from the Detroil metropolitan arca, Other important
sources are the Maumee and Cuyahoga Rivers and the discharges at Toledo
and Cleveland,

The origin of these materials in waste discharges is largely
from organic wastes, with sizecahle contribubtions from specific manufac-
turers of ammonia and nitrogen salts., ZExcept for local effects of dis-
charges of these materials, the principal effect on Lake Erie is that
of fertilization. However, the institution of secondary treatment will
significantly reduce nitrogen inputs and thereby aid in the control of
local problems as well as reduction in total juputs to the Lake,

Soluble Phosphate

Phosphorus, in its incrganic forn of orthephosphate (POA) is
an essential element of life, As such, it is used extensively as an
agricultural fertilizer, Therefore, it is difficult to implicate this
substance as a pollutant since it has so many beneficial gqualities, but
it is recognized seriously for iis effect on the biology of lakes and
streams,
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TABLL 3 =6

TOTAL NITROGEN INPUTS

Source

MICHIGAN
Discharge by
Detroit

~

Fiver

Huron River
Raisin River

QHID
Tributaries
Maumee

River

Portage River
Sandusky Niver
Black River
Rocky River
Cuyahoga River

Chagrin

River

Grand River
Ashitabula Piver

Municipalities
Teledo

Sandushy
Lorain-Aven
Lakevood
Cleveland-Westerly
Cleveland-Tasterly

Euclid

Industrial~-Direct to Lake

PENHNSYLVANIA
Erie

NEV YOPRK

Buffalo Piver
Other Scurces

CANADA (Other than Detroit River)

Sum of Rnown Inputs

*Unknown

3-31

10 LAKE

LRIE

Pounds/Dav

500,000
1,600
3,800

65,000
19,600

13,200
52,100

4,000
%

40,060
3,500
&,700
5,200

19,000

71,000

6,900
%

12,000

%
2,100

*

821,700



Because phosphate is so important to life, it cen become a
controlling factor in the rate of grouth or size of cron, and under
conditions of limited abundance es prevail in Lake Irie, it is the one
factor most easily controlled,

Excessive phespbate in Lake Lrie results in high production of
algae followed by decay of this ocrgaenic matter. The decay, in turn,
produces zones of oxygen depletion in bottom vaters in suruer,

Phosphate inputs from principal sources are presented in Table 3-7.
0f the total of 174,000 pounds of soluble phosphate discharged frowm
knowm sources daily, 67 percent is frouw rnwniciral and incustriel sources
discharging directly to the Lake, end 33 percent from tributaries
(including the St, Clair River) and other small sources, The St, Clair
River input is 6.8 percent of this total,

A 65 percent reduction of phosphete input can be achieved through
secondary sewage treatnent, opcroted to cffect optimun phosphate
removal, The major contrellable sources and the amount of reduction
that can be achieved by the secondary treatrent desciribed above are
listed belowv:

Detroit . 45,500 pounds per day
Toledo 2,900
Sandusky 700
Lorain-Avon 1,700
Lakewood 600
Westerly 3,500
Easterly 6,800
Fuclid 1,300
Exie 1,30
64,300
80% reduction
Michigen Industry 5,000
Total Reduction 72,300 pounds per day

Thus, at least 40 percent of present PO, input (174,000 pounds
per day) can be removed by secondary treatment at the principel waste
sources. The reduction rate, bascd on present—day factors, nust be
constantly improved in order to overcome increases in phosphate lcad-
ings resulting frow populaticn, industrial, and egricultural grovth,
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TABLE 3-7
SOLUBLE PHOSPHATE INPUTS TO IAKE ERIE

Source PoundsZDav

MICHIGAN
Discharge from Iake Huron 11,800
Municipal 70,000
Industrisl 10,000
Tributeries
Huron River 2,000
Raisgin River 0.0
OHIO
Municipalities
Toledo 8,400
Sandusky 1,000
Lorain-Avon 2,600
Lakewood 1,100
Clevelend Westerly 5,400
Cleveland Eusterly 14,900
Euclid 2,100
Industrisl--~Direct Dischsrge unknown
Tributaries
Maumee River 11,000
Portege River 1,100
Sandusky River 6,000
Black River 3,100
Rocky River 3,400
Cuyahogs River 3,500
Chagrin River 300
Grand River -
Ashtabuls 100
PENNSYLVANTA
Erie 2,600
Other sources 2,900
NEW YORK
Buffalc River 2,300
Other sources 2,500
CANADA (est.-Municipsl) 5,000
Sum of Major Known Sources 174,000
Discharge at Nisgra River 2k, 000
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CHAPTER 4 - MAUMEE RIVER BASIN

A detailed statement on the Maumee River Basin has been prepared
for release at this hearing. The following is & summary of this
statement.

The effects of pollution in the Maumee River Basin are particu-
larly evident in the Ottawa River, the Upper Maumee River, and at
Toledo. Biological, chemical, microbiological, and physical investi-
gations have effirmed this pollution. The once clear waters of this
river Basin have been degraded so that few legitimate uses may be
made of them. In some aress, the water quality is too poor for even
wvaste assimilation, The once-prevelent fishery is now virtually
nonexistent. Further evidence of pollution includes the abandonment of
the beaches in the Toledo area, taste and odor problems in water
sources, objectionable 8lgal blooms and the generally esthetically
unpleasing appearance of the waters.

Industry, cities, and sgriculture are all major waste sources
in the Maumee Basin. The effluents from municipal sewage trestment
plants deplete the receiving waters of oxygen and cause algal growths,
Industrial waeste discharges deplete oxygen, cause taste snd odor
problems and interfere with esthetic enjoyment., The wastes from
sgricultural sources cause extreme turbidity, result in a need for
channel dredging, and help produce the abundant algel growths.

The Maumee Basin's populstion will incresse from 1,140,000 to
2,700,000 by 2020, Irdustrial sctivity will also increase consider-
ably. Unless extensive measures are taken nov snd continue into the
future, the present problems will be grestly coupounded.

The need for implementation of a program for water pollution
control in the Maumee River Bssin is immediste. The program nmust
emphasize new and enlarged sewage facilities with tertiary treatment
in sowme sreas; proper operation of facilities; and continuous moni-
toring of operation, waste treatment efficiency, and ~oter quality.

L-1



[ ] CHAPTER 5 - NORTH CEWI'RAL OHIO

’ DESCRIPTION COF AREA

® The major Ohio tributaries to Iske Erie in N-rth Central
Ohio are the Portage, Szndusky, Furen, Vermilion, and Blsck
Rivers (Fig. 5-1). They drain an area of 4,109 square miles,
with a population of 600,000. The principal cities are Lerain,
Elyria, and Sandusky.

® Hydrology

The rivers within this ares are not hydraulically controlled
to any great extent except for en occesional rurn-of-the-river dam.
ILow Tlows (those exceeded 90% of the time) are estimated at the
U. S. Geological Survey goge nearest to the lake as follows:
® Portage, 5 cfs; Sandusky, 31 cfs; Huron,-lh cfs; Vermilion, 4 cfs;
end Black, 2 cfs.

Economy

The economy of the srea is diversified. FYarm lands occupy

® 91 percent of the Basin. In 1962 cash receipts from agriculture
in nine counties of the Basin totaled 144 million dollesrs. In-
dustry is found irn communities throurchout the Basin, but heavy
industry is concentrated in the Elyriz-Iorain area on the Black
River. Manufacture and production of clay, glass, and stone
products predominate in the western portion of the Basin, while

® heavy metals, transportation, and electrical industries are im-
portant in Sandusky and Lorain County. The Value Added by Msnu-
facture in nine counties of the Basin in 1962 was 720 million
dollars. The Basin is & leading producer of the mineral products
from lime, limestone, and sandstone.

® WATER USES

Municipal

The average amount of water used by all municipalities in North
Central Ohio was 53 mgd in 1960, Iske E:ie is the most significant

® source of municipal water, supplying 35 mgd. Not only do lskefront
municipalities draw water from Leke Erie, but Elyria, located 10
miles inland, depends on the Iske for its municipsl supply. Although
inland surface waters of the Pasin supplied 13 mgd, Bowling Green

®

5~1
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imported its municipal water from the Maumee River, 10 miles
swvay. The lack of dependable ground water is illustrated by the
fact that only 5 mgd was supplied by this source.

Rural

The total water use in rural sreas of North Central Ohio in
1955 was estimated at 25 mpd, Water uses were fairly evenly divided
between suburban and farm cdomestic uses, livestock watering, snd
irripation. The greatest concentration of farm irrigation in Ohio
occurs in Lorain County, and, surprisingly, golf course watering
exerts 8 significant demand.

Industrial

Industrial water use in North Centrsl Ohio in 1955 wes 228 mgd,
and water used in thermal power generation was 521 mgd. Of the total
industrial water use, T mgd was used in each of the Portage snd
Sandusky River Bssins, and 214 mgd was used in the Huron to Black
River Basins. The greatest industrial wster use (over 200 mgd) was
by the steel industries in Lorain and Elyris, where spproximately
85 percent of the water was used for cooling.

Watertorne Canmerce

Watervorne commerce in North Central Ohio is served by the port
facilities of Lorain, Huron, end Ssndusky. These three ports handle
only 9 percent of the tonnoge moved through sll Ieke Erie ports.

This cargo still smounted to 11.5 million tons in 1962. No cormmercisl
navigation exists sbove the Iske-alfected portions of the Bssin's
rivers,

Recreation

Water-oriented recreation is popular throughout North Central
Ohio. Iake Erie &nd its shoreline are the most prominent features
the area has to offer. The islands of Iake Erie (offsrore of
Ssndusky and Port Clinton) are one of Onhio's principal recreational
sreas. In this area, including Catawba Peninsula and Ssndusky Bay, ere
found a national monument and wildlife refuge. tate facilities
include 2 fish hatchery, a beach, five wildlife refuges, four parks,
and twv remorials., There are also nurerous private and local recre-
ation facilities., Cedar Point bas one of the finest amusement parks
end tathing beaches in the country.

Transportation between the rainlard end islands is provided by
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ferry service snd "the world's shortest airline". Nine recreational
harbors and other private marinas serve the area., Winter ice fishing
is populsr around the 1slands. East Harbor State Park's bathing
beaches attracted ealmost 1-1/2 million people in 1963.

Outside of the island area, recreationsl herbors are found
near the mouths of the Huron, Vermilion, and Black Rivers, and
several creeks; and tathing beaches are found in msny locations
between Huron end Avon Point,

Upstream on the Sandusky, Huron, and Black Rivers sre located
State memorials and psrks, wildlife areas, snd lccal recreational
developnenlts, Cznoeing is popular on these three stresms as well
&s on the Vermilion River.

Esthetics

The upstrean reaschez of these rivers [low through predeminantly
farm lands, vhere vater guality is sleovly degrsded by silt and aquatic
growvths., However, ss the stresms flow toward the Lske through urtan
areas and industrial compleres, the rivers ropidly become more de-
graded and in places grossly polluted. Their color changes to un-
natural hucs, snd repulsive sights snd noxious odorg develop by the
time they reach the Iske., This is not {irve for all stresms in North
Central Ohio, and some rccover from their pollution before flowing
into Izke Erie,.

The Portage River is often septir ond blacii below Bowling Green,
and turbid-white and rust~colored witkin Fostorie. The Black River
is multicolored from industrial wesies in Elyris and the city's
Cascade Park., In Ioroin, the navipstion chsnnel of the Black River
is sometimes covered by oil slicks. Upstreswm the rivers are green-
colored by algae and often covered with the scum of equatic growths.
River bank trash cdumps are found on all rivers, and the streams are
clogged in ploces with logs end debris.

SOURCES OF VASTES

Municipal

Forty-three municivalities with a totel population of L4k2, 000
discharge trezied runiciral wastes to the waters of North Central
Orio. These major comwmunitlies and rnumerous sraller ones (population
under 1,000) discharge a waste load of 29,000 pounds of BOD5 per day
to the Basin, The populstion equivalent (PE) of this woste lcad,
based on 0,167 pounds of EOD; per capita per cay, is 171,000. In
addition to the wastes from munici~al treatment systems, organized
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communities with s totel population of Th,000 dischasrge domestic
sevage from individual home ireatient units (septic tenks) with &
vaste load of 12,000 pounds of BOD:; yper day. Sometimes, howvever,

this waste is discharced directly Vﬁﬁrr -round or to a receiving
stream without the tremiment provided by & lesch field. The community
of Bellevue, population &,235, discharges raw untreated seware from a
minicipal collection syslem to en underground limestone cavern, which
is suspected of affectinr soae groand veter supplies. The population
and type of municipal wus treatient in ecach of the subbzsins of
North Central Ohio is suriwrized btelcow., The locations of the major
municipal wasste sources ere shown in Figure 5-2, A tebulstion of

the load end treatment facilitics of the maJjor municipal wasle sources
is presented as follous:

MUNICIPAL WASTE TREATMENT

River Pasin Secondary Primary Minor
Plants PFPopulation Plants Population Population

Portage 3 32,000 2 i 000 15,000

Sandusky 5 bl 000 2 23,000 15,000

Huron 3 23,000 2 3,000 3,000

Vermilion 2 5,G00 0 0 3,000

Black T 6,000 1 76,000 9,000

Minor Tributeries 5 17,000 1 2,000 13,000-8, 000%

Iske Erie 2 16,000 8 59,000 8,000
Totals 27 201,000 16 167,000 T4, 000

¥ Collection system bul no trestnent

Approxirately 75% of the 600,0C0 population of North Central
Ohio live in orgenized comwnities. Of this Lh2,000 population, 85
percent (3bu 000 people) are served by central sewage treatment
plants, Fifty-five percent of the totel sewered populstion is served
by secondary trestment., Most of the prinary treatmenl plents ere
located on lLake Erie; or, as et Lorain, at the :routh of the Black
River. Inland from Iske Erie, 85 perccnt of the population (183,000
people) are served by secondarj sewage treatment.

Pespite the widesprezd inland use of secondary sevage treatme nt,
the waste losd, which is summerized below, often excecds the sssim
ilative caxnc1t of the Basin's slreazms. This is especially true in
the headweter reasches and bvelow the largor mmicipalities, The average
BOD: reduction by secondary treatrent is approximately €0 rercent, tut
the rer2ining load of 7,000 pounds of EOD5 per day is eiill equivalent
to the raw sewage of 42 00O people. Incliding primary treatrent, the
total BOD5 load to 1n1anu vaters is 17,000 pounds per day.
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MUNLCIPAL WASTE LOAD

River 3Basin Population Pounds per day
Equivalents® BOD
From Sewage Treatment Plagts

Raw Discherged Raw Discharged

Portare 60,650 9,205 10,100 1,540
Sendusky 87,690 36,795 14,600 6,140
uron 32,555 6,500 5,440 1,090
Vernilion L. 710 1,815 787 303
Black 150,125 L7,060 25,100 7,860
Minor Tribu- 12,655 2,845 2,110 L5

taries

Lake I'rie 115,865 66,965 19,300 11,200
Totals  Lé6kh,250 171,185 77,500 28,600

£3% reduction
¥P.B. = 0.167#BOD5/day

The 11 major municipalities discharging treated wastes to lLake

Erie (including Lorain) serve L0 percent of the Basin's population
and contribute almost two-thirds of the total municipal waste dis-
charge. The reason for this is that the average reduction of BOD
from the primary treatment plants on lake Erie is only 55 percent’
This efficiency, however, is good for vrimary treatment and indi-
cates well-operated plants. Basin-vide the efficiency of primary
treatment plants for BODb removal is 13 percent bul includes very
poor results from Tiffin” (20 percent removal).

Industrial

Industrial wastes from Ll industries are discharged to the
waters of Horth Central Ohio. The greatest waste loads in the Basin
are discharged to the Black River by an automotive and two steel
industries. The largest volumes of waste are discharged to Lake
Erie by two power-generating stations in Lorain County. Aside from
the larse industries concentrated along the Black River, the re-
mainder of the industrial waste discharges are scaltered throughout
the Basin.

Food processors and metal finishing operations are the most
numerous industries. The food vrocessors are located in the aeri-
cultural western subbasips. Many are small seasonal oncrations
which employ spray irrigation or holding lagoons for waste treatment.
The metal finishing industrics discharse a smzll volune of wastie
containing heavy metals and toxic compounds. These industries quite
often discharge to small streans.
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The other industrisl waste sources include enother steel in-
dustry, paper mills, chemical and rubber plants, railroad yards,
and oil producers. The locations of the industrial waste discharges
are shown in Figure 5-3. Data on the industrial waste discharges
are now being obtainsd and evaluated.

Tand Runoff

Rural land runoff is the source of & significant portion of the
waste load to North Central Ohio streams. The runoff carries silt,
nutrients, organic wstter, and microorgenisms into the stresms. Silt
and nutrients are the greatest pollutants. The sedinment transport
semounts to over 100,000 tons per month during the spring runoffs in
the Sandusky River salore.

Estimated nutriert Joads of nitrogen and phosphete in rural land
runoff sre tabulsted below:

Nutrient - NH3 Orgsnic N NOg Totsl N POy,
Tons per yr.-250 360 520 1,090 160

The extent of urtan land runof? has not heen fully defined in
North Central Ohio. Most of the cowmunities in the Basin have com-
bined or partially combined sewer systems., These permit the dis-
charge of untrested rav sewvagze to the Iake or necrest water course.
The overflow from covbined cewers and ruunolf fron develeoped septic
tank areas contsin orgunic ratter, nutrients, end microorgsnisms.
Microbioclogicel pollution is ithe most serious result of these
@ischarges. It Jeogardizes the vuse of bathirg besches and other
recreationgl srezs. Organic dischurges cause sepitic couditions
which result in severe local nuisance conditions.

EFFECTS OF WASTES ON WATER QUALITY AND WATER USES

DO - BOD relationshins

ring veriods of low flow the dissolved ouygen (DO) drops to
less than 4.0 mg/l elow Upper Senducky, Tiffin, and Fremont on the
Sandusky River. TForty percent of the samples collected at the crit-
ical point below Upper Sandusky showed oxygen concentrations of lees
than 4,0 mg/1. On three occasions ihere was no measurable oxygen,
and accompunying BOD's rcached 39.0 mg/l. Intensive sampling programs
below Tiffin and Freaont revealed that durin~ the low fiow period
under normal loadings frow the treaiment planis, tve dissolved oxygen
concentraticns were mear 1.0 mg/l. The Sandusky River, however, is
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able to assimilate the waste loads it receives and recovers rapidly
from these dissolved oxygern deficits. Below Upper Sandusky the
oxygen sag extends approximately four miles below the treatment
plant.

There are similar problems on the West Branch of the Black River
and Plum Creek from Oberiin to the lake-affected area in Lorain. The
July 1964 average of dissoived oxygen for this reach was 2 mg/l. " The
highest average seasonal BOTlx in North Central Ohio was 20 mg/l below
Elyria. Even at mile point 0.6 in the mouth of the river where lake
dilution is high, the dissolved oxvgen averaged only 3.4 mg/l during
the fall of 196k,

The most serious problems from low dissolved oxygen on the
Portage River occur above the area of study below Bowling Green and
Fostoria. BSeptic conditions have been reporited in the stream at both
locations.

Microbiology

Domestic pollution, as indicated by total coliform densities, is
prevalent throughout most of the Basin. Because the waters of the
Basin are used for recrcation and water supply, the microbial pol-
lution presents a potential health hazard. On the Portage River at
mile point O.L, median densities during the summer and fzll of 196k
were 130,000 organisms per 100 ml. During the swmmer, the median
fecal ccliform density was 21,000 organisms per 100 ml. The fecal
coliform to feczl streptococel ratio for this period was 21:1, which
indicates pollution from human wastes.

The Sandusky River had median total coliform densities of 190,000
organisms per 100 ml. belov Fremont at mile point 13.6 during the fall,
1964, In Sandusky Bay at the mouth of the river, the median total
coliform density was less than 1,000 orgsnisms per 100 ml. with a max-
imum of 1,300 organisms per 100 ml, Below Fremont's treatment plant
was the only station where the fecal coliform to fecal streptococci
ratio (3:1) indicated pollution from human wastes.

The median total coliform density in the Black River at mile point
10.2 below the Elyria treatment plant was 300,000 organisms per 100
ml. during the first threec months of 1964, The maximum density reached
15,300,000 per 100 mi. During April and lay, 1964 the median density
was 140,000 organisms per 100 ml. At this same station, the median
fecal coliform density was 57,000 organisms per 100 ml. during April
and May.

Biology

Bioclogical conditions in the Portage, Huron, and Vermilioa Rivers
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are generally good except for the areas near the Lzke which are de-
graded by siltation and local waste sources. No effect upon the
LakXe by these rivers could be detected more than 1,000 feet into the
Ls%e. The Sandusky River below Upper Sandusky, Tiffin, and Fremont
shows evidences of biological degradation. All pollution sensitive
botter-dwelling animals are absent below each area, and full recov-
ery does not occur until the next water source. Between Tiffin and
Frenwnt, the nutrient-rich waters support a dense growth of attached
algze which completely cover the bottom in summer. Between Oberlin
and the mouth of the Black River, bioclogical conditions typical of
a polluted stream are fourd.

Chemistry

0il slicks from fleabing oil are found on the Sandusky, Huron,
and Black Rivers. Enulsified oil has turned the Portage River turbid
at Fostoria. The major problems fron industrial wastes occur in the
industrialized Black River. The steel, automotive (metal-plating),
and chemical industries in Elyria, sonec of whose wastes are treated
by the municipal sewage treatment plant, are the sources of metals
and cyanide in the river at mile point 10.2. Maximum concentrations
in mg/) during 166k vere: copper, C.313 cadmivm,0.03; nickel, 0.h2;
zine, 0.28; chromium, 1.32; and lead,C.OL.

In the navigation channel of the Black River vherncl concentre-
tions averaged 15.1 micrograns per liter during the first three
months of 196k, At this location, nmile point 0.6, a maxirur phenol
concentration of 65.9 microgcians ver liter was found., The steel
industry is a significsnt source of rhenol wastes, and with the re-
activations of coke operations, these weste discharges could increase
greatly. These industrial wastes are significant because two major
municipal water intakes are locabted near tas mouth of the Black River.

EFPECTS ON THE LAKE

All the wastes emanating from the rivers in llorth Central Ohio
are diluted to the backgrocund concenvration of the Lake within a
nmile of the shoreline. The Sandusky River flows through the 15 mile
long Sandusky Bay before reaching Lske Erie. Any effects which the
Sandusky River might have on Lake Lrie are exerted in Sandusky Bay.
Microbial pollution is fcund rear the mouth of the Black River. The
1964 median total coliforr density at the easl entrance to Lorain
Harbor was 27,000 crganisms ver 100 ml.
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CHAPTER 6 - GREATER CLEVELAID-CUYALIOGA
AREA DESCRIPTION

The Greater Cleveland-Cuyahoga River Basin consists of the
Rocky, Cuyahoga, and Chagrin Rivers. These three rivers drain an
area of 1,492 square miles in and around the Greater Cleveland and
Akron areas. The 1960 populations of these two cities were
876,000 and 290,000 respectively and the total population in the
Basin was 2,270,000,

Except for its upper reaches, much of the Greater Cleveland-
Cuyahoga Pasin is highly urbanized, Cleveland anéd Akron with their
expanding suburban communities occupy large sections of the Basin.

The Cuyahoga River rise" in the farm lands of Geauga County
and meanders for 103 miles through gorges and {lat lands into the
central basin of Lake Erie. Its networik of tributaries drains an
area of 813 square miles. The fall of the upver Cuyahoga River is
9 feet per mile in a shallowv channzl cut throush glacial drift.

At Cuyahoga Falls, the river falls 220 fcet in 1.5 miles through a
sandstone gorge. The lower Cuyshoga River flows through a wide
preglacial valley with a fall or 6 feet per mile until it reaches
the navigation chznnel in Cleveland.

The Rocky River forms os two branches in rural Medina County
and drains an area of 294 squarc miles. The Fast Branch forms near
Hinckley and the Weot Braunch near tiedina. The two branches con-
verge below Berea and flow 12 wiles through the western edge of
metropolitan Cleveland to Lake LKrie. Apvroxinately 30 miics of
this river system flow through the Cleveland letropolitan Pari.

o
b,

The Chagrin River drains an area of 267 square miles with a
population of 138,000. Its headwvatcrs rise in rural Geauga County
near Chardon. The river flows southwesteriy to Chazgrin Falls where
it is Joined by the Aurors Pranch. In Chegrin Falls the river
crosses an escarprent and fells over 100 feet before flowing norih
to Lake Erie through the eastern fringe of the suburban Cleveland
area.

Hydrology
Precipitation averages 3b inches a year with a fairly uniform
distribution througiout the year. The Cuvahoga River orovides the



hizhest safe yield of runoff{ per sg.are mile of any Ohio stream

flowine into Lake Erie. Low flow (7low equaled or exceeded 90

cent of the time) in the upper Cuyahoge is feirly high; 18.9 cfs

Hiram Rapids, 30.5 c¢fs at Kent, 71.0 cfs at Old Portasge below
~on, and G0.0 cfs et Independence above Cleveland. Streams trib-

pter); *o the Cuyahoge bclow Axron bhave little sustained flow during

dr. vesther and some go dry part of the jear. Tinxers Creek, Brandywine

Creek, Mad Brook, and Big Crezk sre exceptions.

Three reservoirs above Heni with a total cepacity of 10 billion gallons

furnish Akrou with water from the Cujahora. Six mgd are available
from tre 2.3 billion gallon lMogadore Rescrvoir on the Little Cuyshoga

River in Akron. Through maximum developrent of reservoir sites in the

Posin, the present eafe yleld at Independence covld be tripled.

Ground wster yiclds of over 100 gpm are found only in isolated
areas of the Basin, Ground vwater use is significant in the Axron

I3

and Cuyahogo Falls ares,

Althoush run~of-the-river dams are located on both branches of
the Rocky River, the discharge of wastes from 15 sources supply the
greatest part of the dry westrer flow, The low flow at the United
States Geological Survey gese st Beraa is 6.4 cof's,

There are no rajor water developments on the Chmagrin River,
The river has e relatively high dry westher flow of 0.110 cfs/sq. mi.
or 27.7 c¢fs which results in part from ground weter discrarge from
sandstone outcrops throughout the Basin

Economy

Although the Grester Clevelerd-Curahora Basin contains only §
percent of the land in the Tuke Tirie Bosin, its 2.3 million people
represent 20 percent of the totzsl po*u]ailon. Twelve municipalities
within the Basin each have populstions of 50,000 or greater., A

teady growih pottern since 1200 indicates that by the year 2020 the
populatlon of the Basin will have climbad to six million.

The economic growbh expected within the Fasin should follow the
increasing population. The Cleveland area is one of the great steel
producing and fabricating areas in the country, and Akron supplies
T5 percent of the world's rutter necds., In addition to these two
industries, sutomotive nanufacturing end chemical industries play a
Jarge role in the economy of ithe Basin. These industries and others
account for over 600,000 jobs. The Value Added by Manufscture in
the Basin is over three billion dollars.

Besides induslry's contribution to the economy of the Basin,
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agariculivre is still importaunt. Ikiry products are important in
Geouga County, and Cuyshoza County is 2 leading county in Ohio for
vegciaile, nursery, and girieniaouse producits, The cash receipts
frov thwe gale of agricultural products in the Besin is estimated

7 e llion dollers erwviclly.,

o
¢
)
w
24

VATER USES

Funicipal

From its headwoters, dowastreznm to Iake Rockwell, the Cuyshoga
River supplies 50 med to the City of Akron's municipal water supply
sysbem, At Cuyshoge Falls, the river reclorges that city's well water
snpply during periods of high flow. Vells supply & mgd of the runi-
cip2l veier suvoply in the Cuyahogs sutbesin, Medirna end Berea are
the only municipalities using the Rocky River for water svpplies.
They esch use an sverage of 1.7 mgd. The City of Cleveland, which
oblzins its wster froun Ieke Frie, supplies 22 mgd to municipslities
within the Rocky River subbesin. Only one municipality, Willovghby,
depends upon the Chesgrin River for its rmunicival water supply. It uses
an average of 1.9 mgd., The City of Cleveland svpplies 7.9 mgd of the
10.4 mgd sunicipal veter dewsnd in this subtasin. Vells supply only
0.6 mgd in the Chsgrin River subbasin.

Iske Eric is the most significent source of municipal water
supplies in the Greoter Cleveland-Coyalioga Basin, Cleveland's four
waler filirvation plants supply an everage of 204 mpd from Jake Erie
to rost comrmities in Cujehosz County end some outlying ones.
Rural

Rural water usec in the Greater Cleveland-Curshogza Easin smounted
to 17 mgd in 1955. Golf course watering esccounted for over 9 mgd of
the total.

dndustrisl

In the upstresm portion of the Cuyahogs subbasin, indusirisl
vell Tields tep underground suponlies for 18 mgd in Akron. Surface
water mects an edditional 1£0 med industrial derand in this porbion
of the subtasin, Between Akron end the navigation channel in
Cleveland, 120 mgd sre withdrauwn for industrial use. Wster supplied
from the navigation channel ol the Cuyzhoga River is 300 med. This
cannoi be directly attributed to river yield since the wsier levels
in this secltion are deleriined by lake elevations. The Chagrin River
supplies 1.6 mzd of industrisl water at Chagrin Falls,

Municipal wsler suppliec eare ample for industrial water needs
in the rerzinder of the Basin., Cooling wvater for power generstion



is withdrawn from Ieke Erie ot Clevelsud snd Festliske, The withdrawsl
is estimnted at 723 mgd., Approximstely 10 mgd of industrial water
for other uses is slso withdrawn directly from Izke Erie.

Waterborne Comuerce

The Corps of Engincers, U. S. Army, reported that in 1962 over.
16 million tons of cargo moved through the port of Cleveland. Iron
ore snd related malerisls for the steel industry, petroleum prodacts,
end malerials for the chemicel indusiry were the nm2jor types of cargo.
The Cuyshoga River is dredgzed 1o a depth of 23 feet for a distance
of 5.4 miles sbove its mouth to provide for navigstion., There is no
commercial navigation on the Rocky or Chzgrin Rivers.

Recrestion

The upstream sections of the Cuvahoga River sre used for fishing
and voating. This area supports mweny species of fish., B low Iske
Rockwell, the spzcies of fish bLecome less Cesirsble and the quantities
decrease, Below Akron, to Iake Erie, the river is necarly devoid of
gqualic life. Resches of the river bvelow Akron are unsuitoble for sny
type of water recrention,

Along the Clevelsnd metvopoliten JokeTront theve are 10 public
besches and several boat rarinas. Beczuse of the high microbiological
densities in the nearshore zonc, the city has edopied 2 "swim if you
must” bathing Leach program., Cuyshogs County has closed besches in
Rocky River because ol polluiion,

The Rocky River flows {throus ™ Clevelsnd Meitropolitsn Fark from
near the Cuyshopa Couvty line (on the Tsst Branch) to Take Frie where
extensive recrcailioral use is nide of the river. Two rorinss sre
located nesr tre moulth of ihe river., Hirckley and Tester lLakes -
Tord good recrention»l sites uvositrean,

Recreation in the Craprin River is limited to fishing and toating.
Three bozt clubs snd four worines are localed in the mouth of the
river, TFacilities are at present rather poor but anticipeted con~
struction bty the U, 8. Ariay Corps of Fagincers will iwmprove naviga-
tion conditions for olessure bogting., I'ishing is good throughout
the lepngth of the river snd its {ribtuteries.

Esthetics

Debris-filled, oil-sl rty-lcoking waterweys are not pleas-
ant., One or more of thes efines the Cuyzhopa River at sny
place slong ils course. OSome reaches are blocked completely by dead
trees and stunps, while the benks are dotted with rany small dunps.
Trash, ranging from iin cens to relrigerators, is a common signt in the
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river., In the navigation channel, where the Cuyahoga flows through
Cleveland, even more debris exists, and the water surface often becomes
black with o0il or sulfides from the industrial outfalls. As long as
these situetions remain, the Cuyzhogs will be a liability to the cities
and sdjacent property owners which it serves.

Debris is the biggest esthetic problem on the Cleveland lakefront.
It is also 2 navigation hazard. The discolored water and flosting
debris, particularly bebind the Federal Bresgkwater, have reduced the
esthetic vajue of the lakeTront. The visual nuissnces consist of
discarded lumber, tree limbs, metal cons, paper products, dead fish,
oil-slicks, grcase, and scum. Debris-littered beaches are also found
near the mouth of the Chagrin and Rocky Rivers.

Since much of the lower Rock:y River flows through a well-used
Metropolitsen Park, the poor esthetic character of the stream reduces
the park's value &s a recreational srea. Debris and floating fecsl
solids have been observed at numerous locations. During the summer,
the water is & deep green color due to blue-green algel blooms. When
flow is low, the lower 15 miles of the stream often reek with the
characteristic ador of septic sewvage. The problem is particularly
severe below the Berea municipal sewsge treatment plsnt.

The esthetic value of the Chagrin River i1s impeired by multi-
cnlored dye dischorges in Chagrin Tslls and municipsl refuse dunmps
along the river benks in Willoughby snd Eastleke,

SOURCES OF VIASTES
Municipal

There are 892,000 people served by 18 secondsry treatment plants
and 31,000 peopie served by 6 primary plants which ere tributsry to
the Cuyahoga River, Thirty-five thousand people in organized com-
munities are not served by any central treatment plant. Cleveland's
Southerly Sevage Treatment Plant and Akron's Water Pollution Control
Station together treat the wastes from 826,000 people. The waste
load discharged by the 18 secondary treatment plants is 24,000 pounds
of BOD. ver day. This is eguivalient to & rav sewage load from IEE,OOO
people. The discharge from the six priwary plants is 3,300 pounds of
BODg per day.

There are 12 secondary trestrment plants serving 63,000 pesople
and one small primary plant tritutary to the Rocky River. Twenty-
six thousand people in organized communities are not served by any
central treatment plant. The vaste load discharged to the Rocky River
is l,hOO pounds of BODS per ¢ay. This is equivalent to the raw sewzge
of 8,000 pzaple.

There are 8,000 veople served by two secondsry trestment plants
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and 28,000 people served by one primary (intermediate) plant which
are tributary to the Chagrin River., The waste load discharged to
the Chagrin River is 2,900 pounds of BOD5 yer day. This is equiva~
lent to the raw sewage of 17,000 pesople.

Lake Erie, which is the most important source of water supply
in the Basin, is also the most usced for a municipal waste disposal.
Cleveland naqterly Sewage Treatment Plant is the on]y lakeshore
secondary treatment plant in this Basin., It serves 60k 000 people and
discharges 19,000 pounds of E0D. per day to Lake Erie. Four primary
sewvage treaiment plsuts serve 406,000 people and discharge 49,000
pounds of BOD: per day to Iske Erie, Thie is eguivalent to the raw
sewage of 288,000 people.

Industrial

There are 41 industrial overations of 30 industries under permit
to discharge wostes to the Cuyahoga River., These industries range
from srall packing houses with overf]OJlng septic tanks to three
"giants" of the steel indusiry, which esch discrarge an estimsted 20
mgd of waste water to the navigation channel,

Only two metal pleting industries are under permit by the Ohio
Departrent of Health to discharge directly to the Rocky River. TFive
industries disclarge to the Chagrin River, and threc industries (one
is & power plant) discharge dircctly to Taxe Erie.

In addition to the 40 industries under permit to discharge wastes
directly to the wsters of the Basin, there are 20 industries dis-
charging to storm sewers in C m'elcmd’s eastern suburbs. Also, not one
of the industiries in Akron is under permit by the Chio Departmpnt of
Health for their direct discharges to the Cuyahoga River and its
tributaries,

Data on industrial waste discharges in the Greater Cleveland-
Cuyahoga Basin 1s now being collected and evalvated. To this date
only one industry, Republic Stezl's Bolt and Nut Division znd Cleve-
land District Plants, has rmade its vaste discharge dats availsble to
the Federal Veter Pollution Control Administratiou for study.

Isnd Runoff

A substantisl portion of the City of Cleveland is served by @
coribined sewer system, This system collects both sanitary and storm
waters, and is designed to discharge overflows 10 the nearest water-
course. Corbined sewers sre tied tosether with interceptor sewers
to collect the dry weather sevage flow and transport it {o sewage
treatnent plants. Scome ellowsnce is made for increased flow due
to storm woters. Over{low sctructures sre provided &t most Junctures
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between the combined sewer
storm water flow may conti
conrese,

and the interceptor sewer so that heavy
10

nue to pass directly to the nearest water-

Cit 1@ bae approximately 383 combined sewer over-
flow structures, Durlnv pericds of scorm runoff, they discharge raw
SE T ahd industrial wastes, wixed witi storm water, directly to
Take Brie end to streaws Lrh Tlow thvovgh Cleveland. There are 21 storm
woter outfells trnat dicch rgc directly to the lake and 40 outfalls that
discharge to 6 small strecms flowing through eastern Cleveland to Iske
Erie, 'The outfalls conslitute o rajor intermittent source of pollution.
Plusged end defective overflow structures or sewers continuously dis-
chsrce wastes which are nobt diluled by storm water. These malfunctioning
devices ave responsible for 8 large portion of the pollution from com-
bined severs.

g
0

=]

EFFRCTS OF VASTES ON WATER QUALITY AUD WATER USES

There are large dissolved oxygen deficits below Kent, Stow end
Axron, end in the navigation channcl ir Cleveland. During 196k,
oxygen concentrations downstreswm Trow hent's treatment plant ranged
from a8 high of 9.2 mw/l in the 'iluer toa lov of O mg/l in the suvomer
with a yearly average of 2.k mg/l. The average dissolved oxygen below
Akron's Water Pollulion Control %t stion wes 3.3 Nc/T and the range was
from 7.6 to 0.b mg/l. Tn the ravigation chennel, which is below
Clevelzand's Southerly Trestment Planl sand smid the industrial complex,
values rsnged bebween 0.0 ma/l ené 1.2 ”v/l with a yezrly aversge of
0.2 mg/i. The ususlly sccepted minimom dissolved oxyren rarnge for
mnost water uses is tetweoen 3.0 and 5.0 mg/;. Accompanying the oxygen
concenlvrations in these sreas ave BOD: concentrstions that average 10.2
mg/l, 11.3 mg/l end 8.9 mg/1 respectively. Because of these condaitious,

the water cannotl support most forms of aguatic life.

Dugway Brook and Niremile Creek on Clevelsnd's east side were
sarpled soverel tiwes in 1953 snd 196k snd shoved indications of
gross pollution. The dissolved oxygen concentretions in toth creeks
were generally zero and the BOD. concentrations veried from 9 ito 30 mg /l
The stream was sentic when ssrplad in 1903 following precipitation, but
rnot in 1954 when no precipitation occurred before sampling.

From nuaniciral sewage, fbe organiec load to the Rocky River hsd
depleted the oxygen concentretion at mile point 2.9 to telow b mg/l
50 percent of the tire durlng the summer. Waste discharges above the
confluernce o es cregted only locsl areas of pollution.
Aversae RODS cncentrations rereined ahove U g #/1 velow Rerea's
sevage trealrment plant.
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No dissolved oxygen deplcilonu vere fouud in the lower Chagrin
River. Except Tor esthelic complaints, the walter quality is little
impaired.

Microbiclosy

Bacterial pollutior of the Curyahoga River exists from Rockwell
Dam to its mouth. Median total coliformn Valuc" per 100 rnl range
from low of 9,200 orgonismg per 100 ml at Rockwell Dam to 2 high

hTO 000 organisns per 100 ml at the head of the navigntion cheannel.

The fecal coliform to fecal streptococcus ratio is greater than 1:1
1 33
at all sampling stations and reaches z maximuw of 10:1, indicating

a human origin of the microbes. The enteric pathogen study conducted
in the Cleveland reach of the river revealed 1h different species of
Salmonella orgarisms. Solrogellas was detected 65 percent of the times

!

U]

cnnled. These huran rutnoheu< are transmilicd alrost exclusively by
ecal contarmination of waler, food, or milk.

-

In oréer to determine the cffect of sloru water overflows, sam-

pling stations were estoblishod ebove and below @n overflow on Bucliad
Creck. The total colifors density was YT0,000/lOO ml above and
5,000,000/100 ml below the out 21l. Corpariny lhese counts to the
E,POO/LPO ml obtaired in the 1963 survey duriuz drv weather pgives an
indication of the effect StOLm vater overflovs have on strezms such
as Fuclid Creeci:.

Discharges from sewarnce treatment plants, sterw water overflovs,
and ditches carrysing sevtic tank drain: 30 are cauvsing high densities
of bacterial organisms in the Rocky River. The routine and special
studies on the main sten of the Roely River alove the lake-affected
area showed fccal pollutiorn which iwpalrs the wator use for rocrea-
tion. Maxirum toilzal coliform densities ranged fron 55,000 Lo

1,000,000 organisms per 100 wml at the stations sanmpled.

14

Biology

In the impounded waters of the Cuyechoga Rivecr shove Hent, and
between Kent a»d Akron, there is & prolific grovth of algee ond
aquatic weeds which creale & puisance conditicn and degrade the es-
thetic value of the river. Decomposition of thesc grovths which
are nourisbed by the effluents from the sewaze treatuent plants of
Ravenna, Kent, and Stow exert an oxymen demand on the river.

The waters flowing from Lale Rockwvell supvort clean water com-
munities of botlom-dwellines aninzls, bubt are repidly degreded below
this point. Between Kent and the river mouth only pollution tol-
erantc forms of bottom organisms were found. In the lower Cuvahoza,
conditions werz so severe that even the most tolerant forms were
totally avsent.
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The nutrients from the upstream sewage treatment plents on the
Rocky River fertilize the impounded areas of the stream to such an
extent that large algal blooms develop during the summer months.

The rooted aquatics increase correspondingly. This plant life causes
nuisance problems in the Metropolitan Park, as well as taste and color
problems in the Berea water supply. Show-flowing and stagnant pools
in the river provide ideal breeding areas for mosquitoes which create
a serious nuisance condition in the park and surrounding areeas.

Phenols

Results of phenol determinations on the Cuyahoga River for 1964
illustrate & continual concentration increase from Rockwell Dam to
Iske Erie. The average summer concentrations at Lake Rockwell were 1.8
pg/l, increasing to 7.2 mg/1 above Akron, and 20.8 ug/1 avove Cleve-
land. In the navigation channel, the average was 58.0 ug/1 and
reached & maximum of 175 pg/l. Besides creating odor problems, phenols
are toxic to many forms of aquatic life.

EFFECTS ON IAKE

At the Cuyahogs River-lake Erie interface, dispersion or dilu-
tion of river water takes plece. The dissolved oxygen values spproach
saturation, and other substances approach background concentrstions
of the Iake. Conductivity velues et 30 harbor stations show no ap-
preciable concentration gradients one-half mile beyond the breskwall.

Because of the lasrge sewage treastment plants located along the
Cleveland sheoreline, it is difficult to trace bacterial pollution
from the Cuyahoga into the lake. Nevertheless, the fecal coliform
to fecal streptococcus ratios in the harbor srea range up to 30:1.
This ratio decreases to below 1:1 at stations further from the shore.

The population of bottom-dwelling animals shows thet the Ilake
is affected by Cleveland area pollution. Sludgeworms, which thrive
on organic materisls averaged 400,000 per square meter in the harbor.
Numbers of organisms decreased between the harbor mouth and the two-
mile contour, and no significant varistion could be detected beyond
this line.

The effect the Rocky and Chagrin Rivers have on Lake Erie is
less significant than that of the Cuyahogs River.
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CHAPTER 7 - NORTHEASTERN OHIO

AREA DESCRIPTICU

The ilortheastern Ohio 3asin covers an area 1,208 square miles,
of which 86 percent is in Ohio, the remainder in Pennsylvenia. The
principal tributaries to the Lake in this area are the CGrand River,
the Ashtabula River, and Conneaut Creek (Figure 7-1),

The Grand River is the largest strean draining an area of 712
square miles, Its headvaters are in Geauga County and it flows for
98 miles to Lake Erie at Fairport Harbox., The average fall of the
river is 5.6 feet per mile through gently rolling terrain.

The Ashtabula River, draining 137 square miles, originates in
Ashtabula County as two branches, The East and West Branches flow
for 12 miles where they joln to form the nain stem. The river
continues, at an average fall of 11.6 feet per mile for another 2§
miles, flowirg into Lake Erie at the City of Ashtabula,

Conneaut Creek, draining 191 square miles, originates in
Crawford County, Pennsylvania. It flows north through Pennsylvania
for 25 miles, then west for 20 miles through Pennsvlvania and Ohio,
Here it makes a sharp bend and flows in a northeasterly direction
for 13 miles to Lake Erie at Conneaut, Ohio, The average fall of
Conneaut Creek is 11,3 feet per mile,

These Northeastern Ohic streams risc in the glaciated Allegheny
Plateau province and flow across a narrow band of Lake Plains sub-
province into the Lake. The two provinces are divided by an escarp-
ment through which the Ashtabula River and Conneaut Creek have cut
deep, steep-walled gorges, The Grand River, hovever, flows across the
escarpment through a broad valley. The terrain is undulating through-
out the Northeastern Ohio Basin,

The soils of the glaciated plateau are heavy till soils of the
Mahoning Trumbull family. In the Lake Plain, the soils are generally
clay and relatively heavy. The soils and overburden of glacial till
are of low perneability and contain little ground water to supplement
dry weather flow, Sustained flow in these streams is very low as
shown by the flows tabulated as follows:
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NORTHEASTERN OHIO STREAM FLOWS

Strean Location Drainage Area Period of Yield*
(Sq. Miles) Record (Yrs.) (cfs)

Grand River © Madison 587 30 2.50
Ashtabula Ashtabula 118 27 0.21
Conneaut Amboy 178 18 5.60

*Flow equaled or exceeded 90 percent of the time
Economy

The area in the Basin is 86 percent rural, The population of
approximately 180,000 is concentrated in Lake County or along the
lakeshore. The largest population centers in the Basin are Paines-
ville, Ashtabula, and Conneaut (Figure 7-2) with populations of 16,000,
25,000, end 11,000 respectively,

Painesville, Ashtabula, Conneaut, and Fairport Harbor are all
areas of large industrial activity., The production of chemicals and
allied products is the princinal industyy. The Value Added by Manu-
facture (VA1) in 1962 was 264 wmillion dollars for Lake and Ashtabula
Counties combined,

Agriculture in the Northeastern 0Ohieo Basin is quite diversified,
In 1962, cash receipts from agriculture totaled as estimated 24 mil-
lion dellars. Dairy, greenhouse, end nursery products accounted for
half of this total. Ashtabula County in 1962 rsuked second among
Ohio counties in cash receipts from sale of dairy products. Lake
County ranked first among Ohioc counties in cash receipts from the
sale of greenhouse é&nd nursery products,

The commercizl centers of Northeastermn Ohio are Fairport Harbor,
Ashtebula, and Conneaut, In 1962, these ports handled 11 percent of
the total Lake Erie tonnage.,

The Port of Conneaut, at the mouth of Conneaut Creek, and
Fairport Harbor, at the mouth of the CGrand River, each handled 3.1
million tons of cargo in 1962, snd ranked eighth and ninth respec-
tively in tonnage handled on Lake EFrie. The Port of Ashtabula, at
the mouth of the Ashtabula River, handled 9.0 million tons of cargo,
ranking fifth among Lake Erie ports,

WATER USLS

Municipal

Lake Erie provides 12,7 mgd ©r 83 percent of the municipal water
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supply in the Basin. Only two communities, CGeneva and Jefferson,
withdrav runicipal water from inland surfzce streams. These com—
munities, located in the Grand River Basin, withdrav 0.9 mgd from
the Crand River and 0.25 mgd from Mill Creek respectively. Only
1,43 mgd of municipal water supplies are taken from wells,

Industrial water use in the Northeastern Ohio BDasin totaled
290 ngd in 1955 and water used in thenmal pover generation totaled
540 mgd., Primary metals industries used 180 ngd; chemical and
allied products industries used 110 mgd., Lake Erie furnished 98
percent of the industrial water in the Basin., Sixty-six percent was
used by industries in Fairport Harbor, Cooling water accounted for
93 percent of industrial water usage.

Shoreline Recreation

There are five main shoreline recreation areas in Lake County
and four in Ashtabula County: Illentor Twp, Park, Headlands State
Park, Fairport Beach, Painesville Tup. Park, !Madison Twp. Park,
Geneva-on-the-Lake, Ceneva Twp,., Park, Walnut Park, and Conneaut Twp,
Park, These beach areas are used for swinning, boating, water skiing,
and fishing, and serve the people of Creater-Cleveland as well as
leccal residents, The beaches heve replaced the Cleveland lakefront
as recreation centers ouving to the latter's hecavy pollution.

PRINCIPAL SOURCES OF WASTE

Municipal

Nine municipalities with & total population of 71,000 (1960
census) treat their wastes., These major communities and the smaller
ones (under 1,000 populaticn) discharge 8,000 pounds of BODg per day.
The population equivalent (PE) of this discharged waste load based
on 0,167 pounds of BOD5 per person per day is 46,000, A tabulation
of loads and types of treatment is presented in Table 7-1. All nine
of these communities are served by sever systems that keep separate
sanitary wastes from storm waters,

In addition to the load dlscharged by these treatment plants,
a population of appreximately 20,000 discharge domestic scwage (3,000
pounds of BODg per day) into septic tanks,



TABLE T-1
NORTFRASTERIT OFIC
PRINCIPAL MUNICIPAL WARTE DISCHARGES

Cormur Tt - Treatrnent Estimated  Population Loads per day
Sewered Fquivalent® BOD
Popul=aticn

Raw Discharged Raw Discharged

Grend hiver

Fairport Harbor,Ohio Primary L, 267 3,110 2,090 519 349
Paira=ville, Ohio Primary 16,115 16,300 10,700 2,720 1,790
Chardon, Ohio Secondary 3,155 3,630 755 606 126
Jefferson, Ohio Secondary 2,115 1,980 250 331 L2

Asnhtabula River

Connesut Creel

Albion, Pa. Secondary .2,200 2,200 330 367 55
Minor Lake Tributaries

Madison, Ohio Secondary 1,345 1,470 285 ohs L8

Geneva, Ohio Secondary 5,675 5,380 2,160 90 36
Direct to Lake

Ashtabula, Onio Primary 28,7386 32,0060 19,800 5,340 3,310

Conneaut, Ohio Primary 10,557  1h,500 9,250 2,20  1,5Lk0

¥ Population equivalent based on 0.167 pounds of BOD5 per day pver capita



Industrial

There are 26 industries located in Northeastern Ohio., Three of
these industries discharge their wastes directly into Lske Erie.
The remainder discharge wastes to inland surface streams. For ex~
ample, Fields Brook, a tributary of the Ashtabula PFiver, receives
vastes from nine of the industries in the Ashtabula area, Other
major industrial areas are near Painesville and Fairport Harbor,

Chemical and allied products are the principal industries of
Northeastern Ohio, The wastes from these industries are mainly in-
organic solids, predominantly chlorides,.

Discharges from the wmetal finishing operations in the Rasin
are snall compared to those of the chemical industries, hut the
wastes are extremely toxic, They consist of acid and alkaline,
phenolic or other solveunts, cyenide, chrome, @&nd other heavy metals
which are being treated or used for plating.

EFFECTS OF WASTES ON WATER QUALITY & VATER USE
Grand River

The lower three miles of the river are brightly colored, with
hues ranging from bright green or yellow to blezck, The green and
yellou colors result from chemical discharves, but the black color
has been attributed to boiler fly ash discharges, The banks of the
river in this section are covered with white sedinent from chemical
discharges.,

Chloride concentratious of 3,620 mg/1 and 5,260 mg/l were found
during the suminer and fall of 1964 respectively at mile point 2,3. This
station is below the discharges of several chemical industries, Above
the station, chloride concentrations during the same seasons were
40 wg/l and 44 wmg/l respectively,

Total solid concentrations in the Grand Fiver also increased
belowv the chemical industries, The average concentration during the
surmmer increased from 314 mg/l at mile point 5.3 to 5,280 ng/l at mile
point 2,3. Total dissolved solids averaged 4,710 mg/l during this
period,

Median total coliform densities within the river were alvays
belov 10,000 organisms per 100 ml except belou the Fairport Harbor
and Painesville sewvape trearment plants, At these locations, the
median values vere 67,000 crranisms per 100 ml during the surmer, 1964
and 150,000 organisms per 100 rl during the foll, Total coliform
densities were less than 1,000 crpanisns per 100 ml at the mouth of the
river and did not indicate a great healtlt: hazard. There were no
dissolved oxygen problems in the chemically polluted Crand Piver; the

: highest seasonal BOD was only 5.0 rg/l.
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Between Painesville and the river wcuth, bottom—dwvelling organ-
isms were linited to polluticn tolerant sludgevorms and bloodwerms,

Ashtabula Niver

At mile point 3.3 and above, the water is of excellent quality,
The lowest dissolved oxvgen coacentration found was 6.6 mg/l. Sea-
sonal BODg averepes werc below 2.9 ng/l during 1964, The highest totsl
dissolved solids' scasonsl average was 332 mg/l end the highest seasocnal
average chloride concentration was 42 rg/l. Even though mile point
3.3 is within the center of Ashtabula, the seasonal median total
coliform densities were always under 7,900 organisms per 100 ml and
under 750 organisws per 100 ml in the winter and spring.

Median total coliforia densities of 43,000 and 250,000 organisms
per 100 wl vere found at nile point 0,7 during the suuner and fall, 19064,
Since Ashtabula has a separate sever system, these values may represent
vessel pollution.

An enteric pathogen study at mile point 0.7 during the first
three nonths of 1964 revenled only one organism, No enterxic patho-
gens were found at mile peint 5,5,

Industrial pollution, which is sc significant in the Grand River,
is only mincr in the Ashtabula River, The chemical and allied
products industries at Ashitabula discharge their vastes into a
large marshy area of Fields Brool:, The marsh acts as a treatnent
lagoon for the wastes, but creates a severe local preblen,

BOD: and dissolved oxygen were not najor problems in the lover
portion of the Ashtabula River. The dissolved oxygen concentration
at mile point 2.3 was below 4 mg/l 25 percent of the tire during
the summer, The lowest concentration recorded was 1.2 rng/l, The BOD
average wvas 10 mg/l during October and Noverber, 1964. Both of these
conditions existed during the extremely lov flows of 7 cfs during
the sumnier and 3 cfs during October and Hovember of the same vear,

Conneaut Creek

Biological investigations made in 1963 revealed bottom sediments
of rock, sand, and silt in the harbor and outside the breakwall; the
river botteomn consisted of gravel, rubble, and silt. Benthic organisms
in the harbor wvere fingernail clams, snails, bloodworns, and sludgevorms;
in the river, there were only sludgewvorts, Outside the breakwall,
pollution intolerant scud and snails were found,



Two secondary treatment rlants in Pennsylvenia constitute the
only municipal waste discharges to Conneaut Creek, Their combined
discharge is 60 pounds of BODg per day.

A meat packing operation at Springboro, Pennsylvania, discharges
approximately 140 pounds of BOD: per day to Conneaut Creck from a
secondary treatnent plant, Even though streanflov is low, the stream
gradient near the headwaters of Couneaut Creck seem sufficient to
prevent problems of low dissolved oxygen from develeping in this
reach of the styeom,

EFFECTS ON LAKE
The total leading to Take ILrie from the Grend River was measured

2.3 miles above the mouth, The results showed that the followving
average pounds per day were being contributed during 1964,

Chlorides 2,200,000
Chenical Oxygen Dermand 140,000
Biocherical Oxygen Derand 7,000
Total Solids 9,500,000
Phenols ’ 75
Nily = X 1,358
03 - N 2,610

The actual leoad was greater becaiuse an undetermined quantity of
industrial wastes were being discharged te the river belew this trib-
utary loading station, The principal centributions of the Crand
River to the Lake, howaver, counsisted of total solids and chlorides,

Loads of the Ashtabula River to Lale Frie in pounds per day at
the tributary loadiug station 3.3 miles from the mouth wvere as
follows:

Chlorides 17,000
Chemical Oxvyen Denand 14,000
Bicchemical Oxygen Demand 13,000
Total Solids 170,000
Phenols 1
POy 55
NH3 - N 78
NO3 - N 230
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Chemical data shor that the Crand River exerts an influerce on
Lalke Erie as far as two niles from the river mouth, Cenductivity

00 data show that rniest of the river flow is out into Lake Frie
t:rouw the entrance of the harbor., Thle conductivity and COD avereged
1,570 3. hos and 14,0 mg/1 respectively at the mouth of the Grand

At the entrance to tne harbor, the respective averages were

594 4 wes and 12,2 ng/l. As far in tliz Lake as tvo miles from the
river riouth, conductivity remained &t about 360 amhos, which is
above the average of 290 wunhos for the Centrel Basin of Lake Erie.
The COD at all stations excent in the centrance to the harbor averaged
beteen 10.2 ng/l and 11.5 mz/l, This is also above the average of
6.0 g/l for the Centreal Basin of Lake Lrie.

LY

Ciiloride concentrations which were very high in the river averapged
betirecn 40 and 50 wg/l outside the breankwall and 107 mg/1 at the
entrance to the harbor,

lMicrobiological data show that median totsal coliforr densities
were beleow 6G0 per 100 ml in Fairport Harbor, Two miles into the Lake,
the median total coliform density was 10 per 100 ml, which is the same
concentration of total coliforrs found offshore in this section of the
Lake,

Two diffusion studies in ¥Fairport Harbor revealea that, vhile
the river water was approxinately 6°C werner than the Lzke vater,
the density from the solids load carried by the river caused it to
flov along the bhottou of the Lske, This fact explains the sudden
decrease in solids and chlorides concentration between sanpliag
stations on the Grand River between mile points 2,3 and 0,7. It slsc
explains the lov total colifori densities which were found in surface
samples of Feairport Harbor,

The Ashtabula River exerts an influence on the Lake as far as
1.5 miles fror the river 1routh, according to the chemical data, The
average conduciivity decreased frou 440 umhos at the river mouth to
315 pmhos at 1.5 miles from the mouth, This is scmewhat above the
average conductivity in the Central Basin of Lezke Erie. COD showed
the sanme decrease, . The average COD at the rivev mouth wvas 10.9 ng/l;
at 1,5 miles fron the river mouth, the averare COD was 9.3 mg/l1,
about equal to the averrsge for the Central Basin.
at, Mile Peoint 0.7
The median total celiform densities decreased from 41,000/to
150 organisms per 100 ml 1,5 miles into the Lake, Offshore from
Ashtabula, total coliform values in Lake Erie were less than 1 organ-
ism per 100 ml 00 percent of the tire., Uithin the harbor, nedion
total ccliform densities were helow 1,500,



& nedian total coliform value of 2,800 organisms per 100 ml was
found at the station offshore from the Ashtabula sevage treatment plant,
Yie average COD concentration was 10,9 mg/l.

twnerally, the shoreline of Lake Frie in eastern Ohio is of good
hacterial quality, =
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CHAPTFR € - PENUSYLVANIA

DE

U}

CRIFTION OF ARFE!

The Pennsylvania Basin (Figure P.1) of Lake Frie includes the
® area from Twentymile Creck on the east to, but not including, Conneaut
Creek on the west. The area conprises 3%l square miles and is lo-
cated within Zrie Couﬂwy, Pennsylvanis and Chautaugqua County, 'ew
York. The Pasin is LA miles long and varies in width from é to 13
miles. The land rises from the leke in a steep bluff 100 to 200
feet high. This makes it generally inzccessible and unusable for
® recreation, with the notable exception of Presque Tsle State Park, a

seven-mile leng sand and pravel peninsula at Erie. This peninsula
encloses Erie Farbor, thus protecting it and making it an important
lakeport.

The streams in this area have steep gradients as they cescend

U] from the unlands. Flow is considerably slower through the lake

plain. Several streams drop cver a steep bluff as they flow into

Lake FErie, making fish migration impossible. Streams of irmportance

are Crocked, Flk, Mill, Sixteenrile, Twentymile, and Walnut Creeks

In Sixteenmile Creek, flow has varied from 0.2 cfs (1051) to

9,710 cfs (19L2). Average strean flow varied from 3 cfs on Fllicott
o Creek to 130 cfs on Flk Creek.

Frie (Figure 8-2), with a 1960 population of 138,000, is the
third largest city in Pennsylvania. The Erie Metropolitan complex
is Pennsylvania'’s fifth largest, with 219,0N0 people.

® There is a variety of industrial production ir this zrea. Over
200 renufacturers produce machinery, steel, paper, nlastics, and
other products. Erie's port facilities annually handle over six
million tons of Lake shipping. Tourism is a rapidly developing in-
dustry. The lakefront, particularly Presque Isle State Park, attracts
people from as far as Cleveland, Pittsburzh, and Ruffalo.

WATFR USFES
Municipal and Industrial
The predominant source of water for both municipal and industrial
® usage is Lake Erie. The Lake supplies over 90 percent of domestic
water supplies. The other 10 percent is supplied from reservoirs
and shallow wells., Three mzjor industries and a vower plant maintain
their own supply ysterrs From the Lake. The City of tVorth EBast heas
. 8_
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evelored Sixteenmile Creek and French Creek (in the Allegheny River
tersned) for its water supply. Only 7,000 people in urban areas use
groun i water as their domestic water source.

~

t
T
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97

Recreation
Cther than water supply, the largest water use in the Basin is
ion. Swimming, boating, water skiing, fishing, and the
¢ enjoynent of clean water are available throughout rmost of
rasin.  The nucleus of this developrment is Presque Isle State
d Bay. Park attendance on a warm summer weerend is over

0 veople. Between three and four million people visit the park

1 11ly. The recent completion of new roadvavs and other facilities

i further stimulate this important water use. Higher develorrent
of adjacent beach areas to the east and west is exmected.
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Although there are only 4,400 boat recistered in Frie County,
the area is used extensively for pleasure boatine. On a weekend in
the mid-summer of 1962, the Pennsylvania Departrent of Fish and Game
counted 12,000 boats in the lekxefront area.

Fish and Aquatic Life

Excellent year-round fishing exists in many of the area's
streams. Twentymile Creek, Trout Run, and Godfrey's Run are good
trout streams. All other streams support fish life (from trout to
suckers) except Sixteermile Creek from Route 89 to Route 5, Cascade
Creek, Mill Creek below West Thirtieth Street, and Garrison Run. Many
fish of various tyves are taken from Presque Isle Esrvor and all along
the shore and into the Lake.

SOURCES OF WASTE

Municipal wastes, combined sewer overflows, and industrial waste
are principal sources of discharge intc the shore region. Other
wastes, discharged intermittently, also have severe, though temporary
effects. Among these are accidental spills from vessels or industries,
wastes from luke vessels and pleasure crafts, and materisl from
dredging operations.

Municivzal

The major sources of municipal wastes are Frie, Girerd, Lake City,
and North East. All major treatment vlants in this basin provide
secondary treatment and rermove sn average of 85 percent of the organic
loading. North East and Frie chlorinate their sewage treatment vlant
effluents. Lake City and Girard are enlarging thelr trestment plants



and plan to include chlorinration, as required by the State of
Pennsylvania.

Bacterial tests of Mill Creek and Carrison Run indicate that
they are receiving dormestic wastes. OSamples collected in the harbor
of f Mill Creek in 1964 revealed high coliform counts.

Combined Sewer Overflows

Lake City and North Fast have separate sewers for domestic
wastes and stormwater runoff. Girard and Erie each have a coribination
of separate and combined systems. Erie's corbined systen exists
mainly in the downtown area.

Industrial

One industry, Hemmermill Paper Compvany, contributes 90 percent of
the total oxyzen denand loading to this area's water. This part of
Hammermill's waste will soon be largely removed with the installation
of deep well disposal. Howvever, this will not allevizte the problen
caused by the industry's discharge of tannins and lignins from spent
pulping liquors. These wastes cause the water to foam, turn brownish

black in appearsnce, and produce a strong stench.

Other industries having discharges with a more localized effect
are Guunison Brothers, Interlake Iron Corporation, General Electric,
and Parker-White Metal. Illoticeable quantities of oil and iron have
been observed on Fourmile Creek.

EFFECTS OF WASTES ON WATER QUALITY AUD WATER USES

Various cormunities along the lakefront have individuzl pollution
problems. Generally, beachnes to the west of Presque Isle have main-
tained good quality, while those to the east, including Beasch 11 on
Presque Isle, have at times been severely poclluted. The pollution
problems at the beaches have been hoth bacterial and esthetic.

Fish kills have occurred sporadically in the history of the
lakeshore area and the various tributaries. The majority of the fish
kills were caused by industrial waste discharges. Others have been
caused by water temperature fluctuations. A cormbined effort by state
and local officials, and wildlife organizations has helped to curdb

illegal industrial discharges.
Erie Harbor

As Erie Harbor is enclosed by Presque Isle and has only a snall
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d. Water color in the harbor and well up the east shore is
rovnish-tan, caused by pulp and paper wastes. Turbidity is
relofiely low in the harbor and is further reduced outside the
nayoor. FPilarmentous green algae (Cladaphora and Chara) can be found
I 7z.v oreas of the harbor where the cepth 1s less than six feet.

>4

Tottor deposits in the harbor are a brovnish black combination
of raid, silt, and detritus (including wood fiber). The harbor shows
o variety of pollution intolerant benthic organisms, indicatineg
the paper mill wastes in the concentrations that normally enter
nct toxic to bottom organisms. Much sport fishing
the harbor which contains an adecguate fish population.

: s have shown that the part of Brie Harbor imediately
alons the dowvntewn marine facilities and docks, and off Mill Creek,
contains high coliform densities. They range from 1,000 to 500,000
organisms per 100 nl near "Mill Creek anéd in the ship channel. The
source of this pollution is probebly Mill Creek, where colifornm
densities of over 1,000,000 orgzanisms per 100 ml have been found and
frow other loczl sources of pollution, Enteric pathogen studies re-
vealed Salronella were isolated in both of these locations €0 percent
of the tires sampled. This same organism was found in Frie's sewage.

™

Lake Trie Shoreline

In many areas outside the harbor the Lake bottonm is composed
of coerse sand end rock. This, along with reletively fast offshore
currents, prevents the accurulation of detritus or other materials on
the bottonm to the east of Fammermill. This hzbitat reduces the variety
of pottor organisms that can be supvorted, but an assortrment of clean
waeter associated organisns have been found.

The Harmermill Paper Company's waste outfall is located just east
of the mouth of Erie Harbor. With the prevailing winds in the area
from the west, Harmmermill's effluent affects the esthetic conditions
of beaches and boating areas for 10 to 20 niles eastward. This line of
foem and foul smeiling colored water is comronly visible at Sixteenmile
and Twentymile Creeks. This effluent hinders the development of the
eastern portion of the Basin as a water supply and as a recreational
area. Also, it reduces the usefulness of potentially wvaluable lakefront
property. When the wind is from the east, these wastes malke parts or
all the beaches on Presque Isle unusable for water contact sports.

In addition to their adverse esthetic effects, these discharges
cause severe problems with tastes and odors in domestic water supplies.

In the spring of 196k, for a veriod of 5 to 10 days, when the prevailing

<
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wind was from the east, tha City of Irie had high tannin concentrations
in its water intakes. They caused severe taste and odor problems and
required extensive extra treatment., Periodically, Erie closes its
eastern intake to avoid such high tananin concentrations.

In the summer of 166L, the Erie County Health Department carried
out an intensive microbiclosical exemination of the beaches at Presque
Isle State Park. Presque Isle State Perk officials, the U. S. Public
Health Service, the Penrsylvania Department of Health, and the City of
Erie cooperated in this study. A surniary of the data collected in the
summer of 19FL from over 1,000 separaste tests appears below:

MICRORIOLOGICAIL RESULT

02}
=

ROM PRFSQUE ISLE ETATE PARK

Total Coliform Density* Fecal Streptococcus

% Greater Density*

Beach Median Than 1,000 Median
Presque Isle - 1 36 L7 10
Presque Isle - 8 23 0% T
Presque Isle - 10 20 ' 0% L
Presgue Isle - 11 700 38% 5

¥Count per 100 il - preliminary evéiuation, 1964 data, Millipore
Filter Technigue.

The data in the zbove tavle indicate that Beach 1 on the west
end of the perk has an cccasional source of pollution which diminishes
as it progresses down the beach, whereas Beach 11 on the eastern tip
is affected by larger and more conctant scurces of polluiion.

Preliminary analyses indicate that, except for short periods,
all of the beaches except Beach 11 are relatively free from pollution.
All beaches, but particularly Beach 11, anpear to be influenced by
heavy rainfall, strong wind from any direction which causes turbulence
in the water, and winds of any velocity but long duration from the
east. BRBeach 11 was closed as a precautionary measure several times
during the summer of 1965 by Park officials while 211 western beaches
remained open at all times,

8-5



CHAPTER 9 - NEW YORK BASINS

A report on the New York basins tributary to lake Erie was
submitted at the Rochester meeting of the subcommittez and is
therefore not included in this report.
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CHAPTER 10 - DETROLIT RIVER AND MICHIGAN TRIBUTARIES

Phe Detreoit River and Michigan tributaries draining into Lake
Erie have been described in the Federal Vater Pollution Centrol
Aduninistration's "Report on Pecllution of the Detroit River, Michigan
Waters of Lake Erie, and their Tritutaries", April, 1565, available
fron the Leke Huron Program Cffice, FUPCA, Crosse Ile, Michigan,

10-1



11 - FEDERAL ENFORCEMFNT ACTIVITIES

The Federal Water Pollution Control Administration has proceeded
in compliance with all the recommendations of the conference in the
matter of pollution of the navigable waters of the Detroit River and
Lake Erie and their tributaries (Michigan) and the conference in the
matter of pollution of Lake Erie and its tributaries (Michigan - Indiana -
Ohio - Pennsylvania - New York) for which it has responsibility. The
progress and accomplishments noted below are provided only in regard
to the Detroit River and the western and central portions of Lake Erie.
That is, that portion bordered by the States of Michigan, Indiana
and Chio.

Detroit River

Recommendations

The summary of the second session of the conference in the matter
of pollution of Detroit River and Lake FErie and their tributaries held
June 15-18, 1965 and issued by the Secretaly of Health, Education, and
Welfare contained the following conclusions and recommendations unani-
mously agreed upon by the conferees:

1. The Detroit River and Lake Erie within the State of Michigan,
and their tributaries within the State of Michigan, are navigable waters
within the meaning of section 8 of the Federal Water Pollution Cecntrol
Act.

2. 7Pollution of navigable waters subject tc abatement under the
Federal Water Pollution Control Act is occurring in the Detroit River,
the Michigan waters of Lake Erie, and their tributaries within the
State of Michigan. The discharges causing and contributing to the
pollution come from various industrial and municipal sources.

3. While many sources of waste discharge in the area have adequate
facilities, many sources still have inadequate waste treatment facilities.
The delays in contrclling the pollution problem of the area covered
by the conference are caused by the lack of such adequate facilities
and the complex municipal-industrial nature of the problem.

k. Cognizance is taken of the excellent work and programming of
the Michigan State suthorities. Most wastes in the area receive a
megsure cf {reatment or control.

5. The "Report on Pcllution of the Detroit River and the Michigan
Waters of Lake Erie and Their Tributaries," prepared by the U. S.
Department of Health, Education, and Welfare, dated April 1965, will
be submitted to the Michigan Water Resources Commission for implementa-
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tion under State and local law. Action taken by the Michigan Water
Resources Commission will be reported to the conferees at six-month
intervals at public meetings to be called by the Chairman of the
conference. The conferces expect that a time schedule for the control
of pollution in the area covered by the conference will be established
by the Michigan Water Rescurces Commission regarding all sources of
pollution within one year from the date of the issuance of this summary.

6. The Department of Health, Education, and Welfare will consult
with the Michigan Water Resources Commission on action taken under State
law by that Commission relating to specific problems of the Detroit
River and Michigan waters of lLeke Erie. Staff members of the Department
of Health, Education, and Welfare will be available for presentation of
evidence and testimony at conferences and hearings before the Michigan
Water Resources Commission.

T. All punicipalities and industries be required to provide a
degree of treatment sufficient to protect all legitimate uses. Where
the effluent contains significant bacterial loadings deleteriously
affecting legitimate water uses, disinfection of the effluent will be
required.

8. Sewerage systems with collection sewers terminating in adeguate
treatment facilities be provided in those areas along the Michigan shore
of Lake Erie and the Detroit River where sewers do not now exist and
homes discharge either raw wastes or septic tank effluent to the water-
course.

9. Waste treatment facilities be designed to prevent the necessity
of byvassing untreated wastes during maintenance and renovation operations.
Cognizance is taken of the fact that many installations provide this
protection at the present time.

10, Programs to reduce the likelihood of accidental spills of
waste material to the river be continued and strengthened,

11. All municipal waste water treatment plants and industries dis-
charging wastes analyze regularly significant waste constituents contrib-
uting to pollution, and furnish such reports and records to the Michigan
Water Resources Commission as specified by it.

12. A Department of Health, Education, end Welfare water pollution
control surveillance station be established in the lower section of *the
Detroit River. This will be in addition to the Department station now
in operation at the head of the Detroit River so as to indicate changes
in water quality after improvements are made.



13. Surveillance will be the primary responsibility of the State
of Michigan. The Department of Health, Education, and Welfare will
assist the State at such times as requested. Surveillance will include
regular sampling of waste effluents and overflows from combined sewers
as well as aerial and power boat recomnaissance as practiced by the
Michlgan Water Resources Commission. Expansion of this activity is
encouraged and recommended.

14, The conference may be reconvensd on the call of the Chairman.
Accomplishments

In compliance with recommendation 6 of this conference, s Federal
representative was invited and did consult with the Michigan Water
Resources Commission on action taken under State law by that Commission
relating to specific problems of the Detroit River and Michigan Vaters
of lTake Erie., The Federal representative attended all the meetings of
the Michigan Water Resources Commission in which the Detroit River
pollution problems were discussed and presented testimony on the occasions
where requested.

The Federal scientists provided the Michigan Water Resources
Commission with current informetion on the removal of phosphates by
sewage treatment processes.

A water pollution control surveillance station has been established
in the lower section of the Detroit River by the FWPCA as required by
reconmendation 12 of the Detroit River-Lake Brie conference sumary.
Automatic and continuous neasurements will be made on temperature,
dissolved oxygen, conductivity and turbidity. This station has been
established as one of the nationzl water pollution surveillance stations
of the FWPCA, wuich mweans that camples will be collected weekly for
the entire spectra of water cuality measurements, including radiochemistry
and chlorinated hydrocarbons (pesticides). In addition, the station
includes a low-flow rate carbon filter for organic analysis.

Finally, in compliance with recormmendation 13, the ongoing surveil-
lance of the FWPCA which includes regular sampling of waste effluents
and overflows as well as serial and power boat reconnaissance as
practiced by the Michigan Water Resources Comnission was reinforced
with State personnel and control of the opesrations gradually shifted
to the State which now has tsken the major role in surveillance of the
Detroit River, tributaries, snd waste sources. The Detroit field unit
of the International Joint Commission continues to monitor the water
quality in the Detroit River, and the Ontario Water Rezources Cormission
also collects additional samples. Communication between all agencies
is maintained to prevent overlap or conflict.
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Lake Frie
Recomiendations

The summary of the sccond sessicn of the conference in the matter
of pollution of lake Erie and its tributaries held August 10-12, 1965
and issued by the Secretary of Health, Education, and Welfare contained
the following conclusions and recounacndations unanimously agreed upon
by the conferees:

1. The waters of Lake Erie within the United Stales are interstate
waters within the meaning of section 8 of the Federal Water Pollution
Control Act. The waters of Lake Erie and its tributaries within the
United States are navigsble waters within the meaning of section 8 of
the Federal Water Pollution Control Act.

2. Lake Frie and many of its tributaries are polluted. The main
body of the Lake has deteriorated in quality at a rate many times greater
than its normal aging processes, due to the inputs of wastes resulting
from the activities of man.

3. IYdentified pollutants contributing to damasges to water uses
in Lake Erie are sewage and industrial wastes, oils, silts, sediment,
floating solids and nutrients (phosphates and nitrates). Enrichment
of Lake Frie, caused by man-made contributions of nutrient msterials,
is proceeding at an elarming rate. Pollution in Lake Erie and many
of its tributaries causes significant damage to recreation, cormercisl
fishing, sport fishing, navigation, water supply, and esthetic values.

k., Eutrophication or over-fertilization of Lake Erie is cf major
concern, Problems are occurring slong the Lake shoreline at some water
intakes and throughout the Lake from algal growths stimulated by
nutrients. Reduction of one or more of such nutrients will b2 beneficisl
in controlling algal growths end eutrophication.

5. Many sources of waste discharge reaching Lake Frie have inadequate
waste treatment facilities. The delays in controlling this pollution
are caused by the lack of such adequate facilities and the complex
municipal, industrial and biological nature of the problem.

6. Interstate pollution of Lake Erie exists. Discharges into Lake
Erie and its tributaries from varicus sources are endangering the health
or welfare of persons in States other than those in which sueh dis-
charges originate. In large measure this pollution is caused by
nutrients which over-fertilize the Lake. This pollution is subject
to abatement under the Federal Water Pollution Control Act.
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T. Municipal wastes are to be given secondary treatment or treat-
ment of such nature as to effectuate the maximmum reduction of BOD and
phosphates as well as other deleterious substances.

8. Secondary treatment plants are to be so designed and operated
as to maximize the removal of phosphates.

9. Disinfection of municipal waste efflusnts is to be practiced
in a mamner that will maintain coliform densities not in excess of
5,000 organisms per 100 ml. at water supply intakes, and not in excess
of 1,000 organisms per 100 ml. where and when the receiving wveters in
proximity to the discharge point are used for recreational purposes
involving bodily contact. It is recognized that bathing water quality
standards are estzblished by statute in New York State.

10. All nev sewerage facilities are to be designed to prevent
the necessity of bypassing untreated waters.

1l. Combined storm and sanitary sewers are to be prohibited in
all newly developed urban aress, and eliminated in existing areas
wherever feasible., Exlsting combined systems are to be patrolled and
flow-regulating structures adjusted to convey the maximum practicable
anount of combined flows to and through treatment plants.

12. Programs arc to be developed to prevent accidental spills
of waste materisls to Lake Eric and its tributaries. In-plant surveys
with the purpose of preventing accidents ave recommended.

13. Unusual increases in waste output and accidental spills are
to be reported immedistely to the appropriate State agency.

14, Disposal of garbage, trash, and other deleterious refuse in
Iake Frie or its tributaries is to be prohibvited and existing dumps
along river banks and shores of the Lake are to be removed.

15. The conferces are to meet with representatives of Federal,
State and local officials responsible for sgricultural, highway and
community development programs for the purpcse of supporting satis-
factory programs for the control of runoff which deleteriously affects
water quality in Lake Erie.

16. TIndustrial plants sre to improve practices for the segrega-
tion and treatment of waste to effect the maximum reductions of the
following:

a. Acids and alkalies

b. Cil and tarry substances
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¢. Phenolic compounds and organic chemicals that contribute
to taste and cdor problems

d. Ammonia and other nitrogenous compounds
e. Phosphorous cermpounds

f. Suspended raterial

g. Toxic and highly-colored wastes

h. Oxygen-demanding substances

i. ZFxcessive hest

Je Foam-producing discharges

k. Other wastes which detract from recreational uses,
esthetic enjoyment, or other beneficial uses of the
vaters.

17. The Michigan, Indiana, Ohio, Pennsylvania and New York water
pollution controel agencies are to undertake action 1o insure that
industrial plants discharging wastes into the waters of Lake Erie and
its tributaries within their respective Jurisdictions institute programs
of sanmpling their effluents to provide necessary information about waste
outputs. Such sampling shall be conducted st such locations and with
such freguency as to yield statistically reliable values of all waste
outputs and to show thelr varistions. Analyses to be so reported are
to include, where applicable: pH, oil, tarry residucs, phenolics,
semmonia, total nitrogen, cyenide, loxic materials, tobtal biochemical
oxygen demand, and all cther substances listed in the preceding paragraph.

18. Waste results are to be reported in terms of both concentra-.
tions and load rates., Such information will be maintained in open files
by the State agencies for all those having a legitimate interest in
the information.

19. The U. S. Department of Heazlth, Education, and Welfare is to
establish water pollution surveillance stations at appropriate locations
on Lake Erie. Surveillance of the tribubtaries will be the primary
responsibility of the States. The Department of Health, Education,
and Welfare will assist the States at such times as requested.

20. The U. 8. Departient of Health, Education, and Welfare will
be responsible for developing up-to-date information and experience
concerning effective phosphate removal and the control of ccmbined
sewer systems. This information will be reported tc the conferees
regularly.
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21. Regional plamning is often the most logical and econcmical
approcch toward meeting pollution problems. The water pollution control
agenc es of Michigan, Indiane, Ohlo, Pennsylvania and New York, and
the Department of Health, Education, and Welfare will encourage such
regional planning ectivities.

22. Within six months after the issuance of this Surmery, the
Stete vater pollution control agencies concerned sre to present a
schedule of remedial action to the Conferees for their consideration
and evaluation.

23. The TFederal Conferee recorrmends the following for the considera-
tion of the State agencies:

a. Recomended municipal treatment; Completion of plans
and specifications, Auguet, 1966; completion of financing,
February, 1957; caistruction started, August, 1967;
construction completed, Jznuary 1, 1969; chlorination of
effluents, May 15, 1966; provision of stand-by and
emergency equivment to prevent interruptions in operation
of municipal treatrent plsuts, Ausust, 1966; ratrolling
¢f combined sewer systewms, inmediately.

b. Discontinuance of garbage and trash dumping into waters;
immediately.

¢. Industrial waste treatment fecilities: Completed and
in operation by Januvary 1, 1969.

2, TFederal installations: Vaste trestment facilities are to
be completed and in operation by August of 1966,

25, Representatives of the U. S. Aruy Corps of Engineers are to
meet with the Conferees, develop and put into action a program for
disposal of dredged material in Take Erie and its tributaries which
will satisfactorily protect water quality. Such a progrem is to be
developed with six months after the issusnce of this Summary and
effectuated as soon as possible therezfter.

26. The conferees will esteblish & Technical Committee as soon
s possible which will evsluate water guality problems in Lake Zrie
relating to nutrients end mrake recommendations to the conferees within
six nonths after the issuance of this Summary.

27. The conference may be reconvened on the call of the Chairman.
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Acecouizlishmenis

The FWPCA, in comrliance with reccommondation 11, has established
and w1l continue the proc=ss of revieving urban renewsl projects for
proyer separation of stori e ud sanituzly sewers. The FWPCA recomrenda-
tior Tor the construction of separate storm and sanitary sewers will
be complied with at the University-Frvcelid Urban Renewzal Project in
Cleovailerd, Ohio, the Vistula llzad L n Renewal Project in Toledo,
Ohio, ard the Cascade Urbazn Rel cject in Akron, Chio.

R
po]
o

4

In keeping with recemendstion 15 of the Iske Erie conference
urcary & meebting has bren held with the Bureaw of Public Roads and
tate highway officials in pursuit of programs to control runoff which
eleteriously effects Loke Erie. The Federal and State highway officiels
r“ caled great interest in mirimizing pollution, and have received
nstructional Memorandwa from the Federal Highway Acdministrator to
cczd ucet the Federal highway prograr in such g way as to be in compliance
with President Johnscn's Executive Order No. 11288,

In compliarce with recommendation 19 e Federal suvrvelllance progras
has been establi: had in the western portlon of Lake Frie cecvering
Michigorn and Ohio waters. Plans are precently being prepared which
will provide a mo"e complate surveillonce program on Lake Erie to evaluate
the effectiveness of pollution control practices in local and lake-wide
situations, to deternine needs in leocal and lzke-wide pollution situa-
tions, and to determine cuuse and effect relationships among chamical,
biological, and rhysical Tactors in leke eutrophication.

The ongoing respensibilitiecs esteblished by recommendation 20
are being fulfilled. Inforuwstion hes been m=de availuble by the
Federal VWater Pollution Control Adwinistration tc the States and
municipalities on both phoszphate removal and on control of combinzad
sewer systems. The Technical Committee, appoinled by the Conferees,
heard from Federal Water Polluticn Control Aduinistration scientists
and engineers and private consultants were made available. The Chief
of the Pechnical Services Branch, Federel Water Pollution Control
Administration, ret with the Michigen Water Resources Commission to
relate recent experiences in phesvhate removal. Several sites are
now being surveyed in the ILzke Erie area for a field deumonsiration of
phosphate removal at one or more operating sewage treatment plants.

Regional planning on pollution problems required by recoumendation
21 was furthered by the provision of the Water Quality Act of 1965
that permits construction grant increases of 10 percent where a sewage
treat 12nt plant proJject is certified as conforming with a comprehensive
netropolitan area plan. Such increased grants have been made to:
Detrmt, $60,000; Osklsnd County, Michigan, $18,62L4; the 85 Mile Relief
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Drain in Macomb County, Michigan, $110,715;send Sylvania, Ohio, $20,340.
The total 10 percent grant ircreases amount to $209,679. Meetings
have also been held with some Conference Area regional planning agencies.

In addition to the 10 percent construction grant increases, a
total of 1bh regular comstruction grants, emounting to $3,927,790, in
support of eligible construction of $13,583,147, have been made to
comrnities in the western and central portions of the Lske Erie Basin
since last summer.

In conpliance with recommendation 25 a meeting was held with
representatives of the Chief of the Corps of Engineers to discuss the
problem of dredged material disposal. The Corps of Engineers has
proceedad diligently in the development of plans for disposal that
would minimize pollutional effects.

Recommendation 26 of the Leke Erie conference summary calling for
the establishment of a Technical Cormittee has been fulfilled. The
conferees appointed a Technical Committee which met, heard testimony
from a number of Federal, State and privete consultants, prerarec
an interin report, and presented their preliminary recommendations to
the conferces., This Technical Committee continues to function and
will provide a niore detailed rerort to the conlerees.

In a continuing effort to carry out the recommandations of the Lske
Erie Conferencez and to stirulate necessary action on the part of 211
concerned, the conferees met again on June 22, 19686, At that time the
States of Michigan, Indiana and Chioc reported their own progress and
accomplishrents in the western and centrsl porticns of the Lake Erie
Basin since the previovs conference; and all the conferess agreed that
to assure continusd progress they would meet again in six months. At
that time, when municipalities have proceaded with their plans for
the construcbion of ad=juate waste facilities, a detailed abatenent
schadule may be drawn up which will include both municipalities and
irdustries.

Federal Installetions

In support of Executive Order 11288 concerning the waste treatment
practices of Federsl installations and recommendation 24 of the Lake
Erie conference sumrary 8ll such installations in the western and
central porvions of the Lake Erie Basin are providing adeguate treatment
or have initiated satisfactory abatement prcgrams.

Fre

_ In the Detroit River Conference Arsa the Naval Air Station at
Grosse Tle has inmproved 1ts primsry treatment plant and provided con-
tinuous chlorinasion. Further brestment facilities were not reguired
because the Station is scheduled for clesing by September 1, 1967.

%
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A package seration plant with chlorinztion was put into operation at
® the boat dock and the airplane washing wastes are now being treated
by the Grosse Ile Sewage treatment plant. The U. S. Coast Cuard
Detroit River Lighthouse is to be converted to an sutomatic opsration
within the next 12 months. The Corps of Engineers in re§pome to FWPCA
recommendstions has ordered that the prectice of dunping ship's garbage
and trash at the dredged material dispossl area be stoppad; thet clossr
control be maintained in order to prevent the spillage of dredzed
material outside of the disposzl areas; and that treatwent urits be
provided on board dredging vessels for senitary wastes. All other
Faderal instzllations in the Detroit Conference Area discherge to

municipal systenms,

® In the western and central ;ortions of the ILake Erie ConlTerence
Area involving the States of Mic uffaﬂ, Irnidi tana and Ohio the following
installations have edequate treaiment facilities end zre in compliance
with the conference swunmsry:

U. 8. Coast Guard installations, Lake Erie
o Marblehcad Lifebozt Station, Cttawa Co., Ohio
Sandusky Day Light Station, Ohio

L
Cleveland Rrnserve Traiuing Unit, Ohio
Chesterland Q dio Station, Gates Mills, Ohio
Fairport Harbor Light Station, Onhio
Perry's Victory =2nd International Peace Mowmerial Natloral Mommzent,
® South Bass Island, Cuio
Erie Army Depct, Fost Cllnton, Ohic
Locust Point Firing Ranse
Post Office, Bellevue, Ohio
Cleveland Army Tank Adu rotive Plant, Clevaland, Chio
The Lewis Rescarch Center, NASA, uLtvvland Ohio
L Army NTKE Sites, Cleveland Area (Sites 29¢ nud 341)
GSA Materials Depct, New Hazven, Indians
Post Office, Rerne, Indiana
The following instellations (ell U. S. Cozst Guard facilities
ers not in complience with the recommendations and conclusions of the

® conferees a% prasent, but are expected to be in Bugust 1966
\»Toleuo Harbor Light Statiou, Chio ( U e penn s Vs Feer J xj/"‘ o "/
1t-In-Bay Light Station, Ozno@ “1*»”,” c e AR w“
‘\‘Lor‘ain Lifeboat Stetion, Ohio fesowwer v v o s o 010 s ’1' -
Clevaland Lifeboat Station, Chio ( SR A b
L - Ashtebula Iight Station, Chic v o v o o =i o Do e

One installaticn, the Lewis Research Cenler, NASA, Tlum Brook
Facility, Sendusky, Ohic, has teen notified that the prinsry &
plant is inadequate. Plans are undervay to place this inztall
compliance by naxt year.

Ltion in
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Allhough Selfridge Alr Force Base is not included withinjgan
eniorcarent ccnference area, the discharges to the Clinton River have

be:n the subject of bolh State and Federal concern; and the a
monts vith regard to this problem are
ed For the Alr Force to install cewage trestms
-
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accomplish-
FWPCA recommendations
ent facilities capable
an effluent having very low bilochemical oxygen demand,
solids, total phosphates, coliforms and oll and to 1n1t1ate
program of samplirg and analysis for these psrameters. The
mended that the sswsge from tha Army NIKE Sites and the

noteworthy.

um.nte.ance Area at Selfridge be punped to the Alr Force sewage

treatment or thet the efflvert from the sepbic tanks either

d out of the Yasin, (2) be contained in evaporation lagoons,
ischarged to the Clinton River, shall not exceed strict
suspended sclids, total
rnebive is implenented, an
-

>
e

and
. If tue last alt
oing testimg vrograst is 1o bva ¢

ac orducted. On July 18, 1966
tives of the FWPCA, ithe 4Air Force and the Army net, the
tions of ithe FTWPCA were accepted and the following time
set;

Aruy NIKE Sites anrd Missle Maintenance Area

1. Plsprs conpleted for abatesent
program December 31, 1956
2, Pinz2l plans end specifications
and contract awsrd July 1, 1967

3. Construction comvleted December 31, 1967

Selfridge Alr Force Base Sewage Treatwent Plant

1. PFinal plans and specifications

and contract awzrd October 1, 1967

2. Construction completed October 1, 1968
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