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SUMMARY AND CONCLUSIONS

A water pollution investigation of the Detroit River and the Michipan
wmaters of Loke Erie has been made by personncl of the Detroit River-Lake Erie
Project of the Public Health Service, U.S. Dcpartment of Health, Education,
and Welfare, under the authority of Section 3 of the Federal Water Pollution
Control Act and at the rcquest of the conferces of the Joint Federal-State
of Michigan Conference on Water Pollution held in Detroit, Michigan, on
March 27 and 28, 1952.

The investipotion wms conducted cooperatively with the State regulatory
agencies to fill tae paps in cxisting technical inforiation relative to
vater quallty and citent ol pollution in the area, and sources and quantities
of wastes which alfect this quality. This information will then be utilized
in the preparation of a plan for improvement of water quality in the ares.
The area of coveragse mctually includes only the United States aters of the
Detroit River and Ilichigan waters of Loke Trie. Through coordl;.- tion with
the International Joint Commigssion it was possible to extend coriain aspects
of this investipgation into Canadinn waters. Generally speaking, .ovever, the
omments contained in this report refer to only the Michigan vmters of the
Detroit River and Lake Erie,

The main body of this report contains a narrative description of all
major actlvities, which is accompanied by appropriate maps, graphs, and
tables.to hetter c:plain the technical material and support conclusions and
recommendations. All tables and figures are contained in the seven sections
which constitute the main body of the-report although they may be referred

to in the section entitled "Summary, Conclusions, and Recommcndations."



Three maps (Figures 1-I, 2-I, and 3-I) are located at the end of the report
and are of special design which permits ready reference by the recader. Theée
maps show the location of all regular sampling stations and the general area
covered by the study.

Although conclusions are prescnted in the main body of the report they
are summarized in this scction Tor ease in comprehension end continuity.

Coordination was efected with othcer agencies of the Federal government
including the Corps of Engincers, U.S. Geological Survey, and the Inter-
national Joint Corumission to prevent needless duplication of effort.

Assistance Trom many sources is acknowledged and special participation
by personnel of the Michignn Water Resources Commission and the Michigan
Department of lHealth recognized. Valuablc assistance was also rendered by
Public Health Service personnel Irom the Great Lakes-Illinois River Basins
Project in Chicargo, Illinois, and the Robert A. Taft Sanitary Inmglneering
Center in Cincinnati, Ohio. After establishment of Project headquarters at
the Grosse Ile Naval Air Station, operation was begun. Prior studiles vere
reviewed and sampling stations in the Detroit River and Lake Erie selected
(see Figures 2-I and 3-I). In addition to these stream sampling points,
over 100 industrial waste cutfalls were sampled on a "grah" basls throughout
the study.

Intensive surveys werc made of 6 municipal and 42 industrial waste
sources to better ascertain the contribution of each to the waste loadings
found in the woters under study. These surveys were joint efforts of the
Public Healin Service and the appropriate State regulatory agency. In the
area of the industrial waste surveys, Michigen Water Resources personnel

collected the samples and, after Public Health Service ldboratbry analysis,



evaluated the findings and made recommendations where appropriate. In some
cases Project personnel felt additional recommendations desirable. Quanti-
tation of Project data was effected by flow measurement and computetion of
loadings in the waste outfalls and in the receiving streams.

Special studies were made to de%ermine the condition of the bottom in
Michigan Leke Erie and the Detroit River. Distribution of flow in the
River and current flow in the Lgoke were determined under varying environmental
conditions using fluorescent dye and & fluorometer. Special investigation
was made to determine the effect of over{iows from combined sewers og water
quality in the receiving waters. A coopcrative study was undertéken in
cooperation with the Michigan Department of liecalth to determine and compare
the characteristics of overflows from combined sewers with those from
separate storm scvers. Because of widesprcad interest and the complexity
of the situation, an intensive suwrvey was made on the bathing beaches at the
Sterling State Park, which have been posted as unsafe for suvimiing due to
pollution.since 1.9G1l. Bacterilological, chemical, physical and viologicael
determinations were made in the waters, and in some cases, in waste sources
to determine current water qualily and extent of pollution.

Internal controls were established to asswre the reliability of both
Project field and laboratory operations, as well as conclusions derived
therefrom. A depth study was conducted which indicated that with the excep-
tion of dissclved oxygen in Lake Erie, surface samples were representative of
water quality at varying depths at the same station. The results of this
speclal investigation are summarized in Section I. Generally, all laboratory
procedures were performed in accordance with "Standard Methods for the

Examination of Water and Wastewater." Any deviations were based on proven



research described in the literature. In addition to following these
procedures, precision and accuracy tests were performed for internal control
of laboratory operation to assure the results were accurate, reproducible

end reliseble. The results of thils extensive testing procedure are summarized
in Section I of this Report. A comparison of coliform determination by bot!
the membrane filter and multiple tube diluiion method was conducted with ths
conclusion that not only is there a positive correlation between the two
methods, but also the membrane filter technique is more consistent and des-
cribes coliform concentrations within narrower limits (see Table 9.I).

The services of a statistical consultant were frequently utilized to
review evaluation procedures and recommend, when appropriate, additional or
alternate methods. The consultant directed complex statistical approaches
to better define froject field data and assure the maximum utilization.

The magnitude of the operstion is attested to by the fact that
over 25,000 samples were collected upon which over 135,000 determinations
vere performed, and over 50 separate sources of waeste were investigated and
thelr effect on the receiving waters evaluated.

Several prior investigations concerning water quality in the Detroit
River have been made by governmental agencies and private consulting engi=--
reering firms during the last 50 years. O0ld reports described polluted
conditions in the river due to the presence of inadequately treated municipal
wastes, as indicsted by the presence of high concentrations of organisms of
the coliform group. Later reports mentioned undesirable effects in the
receiving waters from industrial pollutants such as phenols, oil, ammonia,
and iron. These later documents also suggested the hazard to water use in the

Detroit River ceused by overflows from combined sewers. The 1951



International Joint Commission Report sets up objectives for water quality
in the international waters involved, which are referred to and used in the
preparation of this Report. All prior reports studied and deseribed in
detail in Section I stress the progressive detérioration of water quality
due to pollution from the headwaters to the mouth of the Detroit River.

Study of the results of sampling in the Detroit River by personnel of
the City.of Detroit during the past four years indicates a pronounced down-
ward trend (as evidenced by median values) in coliform concentrations in
American waters near the shore, especially during the years 1952 and 1963.
While the medlan velue for coliform organisms is & reasonable measure of
central tendency of occurrence, it certainly tends to mask unusually high
6r low values - especially high concentrations.

Four years of operating records of several area water or sewage treat-
ment plants were studied and evaluated. These results are summarized in
some detail in Section I. These records indicate a substantial reduction
in monthly geometric mean coliform concentrations during 1962 and 1963
compared with the preceding two years. This is especially true of the
Detroilt Sewage Treetment Plant. A corresponding reduction in coliform con-
centration at the Wyandotte Water Treatment Plant was observed in these two
years, and Figure 15-I compares values at the two installations. Little
change was noted in suspended solids in sewage plant effluent or effluent
in area plants during the period. Figure 13-I depicts a consistent and
significanf increase in chloride concentration at the water intake of the
City of Monroe equivalent to approximately 30 percent increase over the last
four years. At the same time, this Figure shows chloride concentrations at

the intake of the main water treatment plant of the City of Detroit fairly



constant at 6 - 8 mg/1. The 1964 chloride values at fhe Monroe inteke in
Lake Erie indicate a fivefold increase from the head of the Detroit River
to this part of Lake Erie.

Monthly geomeﬁric mean values in several Detrolt River
sewage treatment plant effluents indicate substantial reduction during the
past-few years. However, in the case of Detroit, the geometric mean of
several values collected during the day showed great variasnce with values
frequently greater than 100,000 organisms per 100 ml during months w?tﬁ a
geometric mean coliform concentration under 20,000 organisms per 100 ml
(see Figure 11-I). Such erratic control of coliform organisms is not con-
sidered unususl when chlorination is practiced following nrimary sewage
treatment.

The Detrolt River is actually a strait connecting the waters of Lake
St..Clair with those of Lake Erie. Its average discharge, based on United
States Lake Survey records through April, 1964, is 182,000 cubic feet per
second. During the study period the discharge averaged 170,000 cubic feet
per second. A complete description of the Detroit River, including its
geology, land use, and climate as well as hydrologic factors, is contained
in Section I.

The Michigan vaters of Lake Erie represent approximately 1 percent of
the surface area of this international body of water. This is the '
shallowest of all the Great Lakes, and the greatest recorded depth in its
Michigan waters 1is only 29 feet. The majority of inflow into Lake Erie
orlginates from the Detroit River.

Records of the Weather Bureau of the United States Department of

‘Commerce and Geological Survey of the United States Department of Interior
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indicate the average snnual rainfall in the Detroit srea as 31.49 inches.
The first year of survey operation (1962) was below average at 27.76 inche:
and the second and major operational year (1963) was the lowest of record

from the standpoint of rainfall at 20.49 inches.

Water Uses

An Inventory of water use in the study area was compiled and is »recser
ted as Section II of this report. The tabulation and narrative show heavy
and diversified use of these waters by many interests. Tonnage shipped )
through the Detroit River during a recent eight-month season exceeded the
entire csmbined tonnage shipped through the Suez and Penama canals during
an entire year: Dredging operations are carried on in the Detroit River
and Lake Erie by the United States Corps of Engineers, both to enlarge
navigable channels and maintain existing channels by removing settled
deposits, a portion of which originate from . waste discharges
in the area. The offending industries on the Rouge River reimburse the
Corps of Engineers for a portion of the cost of the removal operation. In
1963 Rouge River industries paid over $53,000 towards this cost.

Records of commerclal fish catches by Michigan fishermen in Lake Erie
indicate no noticeable decline in total pounds of fish caught during the 2C
year period 1944 - 1963. The 1963 catch, however, decreased from 1961 and
1962 highs of 1,921,354 and 1,837,643 respectively to 1,332,456k, and the
1963 value dropped to a low of $94,59k.30 according to the records of the
Michigan Department of Conservation.

The Detroit River is known as a major staging area for migrations of

waterfowl. Estimated winter populations since 1950 ranged from a mihimum



of 5,000 in 1961-1962 to 100,000 in 1963-196k4. The Wyandotte Wildlife
Refuge was established in August 1961 and is located on Grassy and Mamajuda
Islands in the lower Detroit River.

Eighteen recréational areas and 63 marina facilities have been tabula-
ted in this section of the inventory indicating the great interest in the
people of the study area in this water use. DBoat registrations for Wayne

County alone exceeded T4,000 in 1962.

Heavy use is also made of the waters for industrial and municipal water
supply and waste disposal. Forty-six industries and pe rtinent facts
concerning their use are tabulated in the inventory. The major municipal
user is the City of Detroit, which serves the water supply needs of over 3
million people both in Detroit and in adjacent communities. Three municipal
water supply intakes are located in the United States section of the Detroit
River and one in the Michigan waters of Lake Erie.

Over 100 combined sewer outfells are located along the Detroit River

or on its tributaries.

Population and Manufacturing Trends

A brief investigation was made into population and manufacturing trends
with the assistance of personnel of the Public Health Service's Greét Lakes -
Illinois River Basins Project. The significent findings from this investi-
gation are shovm in Section III of this Repbrt.

These findings indicate that the major water using industries will
increase by 150 percent between 1960 and 1980, and that demands upon
the water resources of the area will increase by this amount unless adéqpate

pollution control is effected. A UO percent increase in population is



expected in the four-county study area between 1960 and 1980. This popu-
lation growth will place greater demands upon the water resources of the
area and, unless effective pollution éontrol is achelved through more
efficient . municipal waste treatment, water quality in the Detroit River and

Lake Erie can be expected to deteriorate from present levels.

Findings of Investigation - Detrolt River

Description of Water Quality

A detailed description of water quality and extent of pollution 'in the
waters under study are contained in Section V and Section VI of this Report.
Many graphs, maps, and tables are included to assist in the understanding
of the narrative material.

The Detroit River from its head to its junction with the old channel
of the Rouge River (approximetely 10 miles downstream) is considered satis-
factory from the standpoint of pollution during dry weather conditions.

The only exception to this general statement is an aversge concentration of
phenols at the head exceeding the International Joint Commission objective
of 2,»3/1 (ppb). In the upper river these values aversged between 3 and S
,ug/l. During errflows from combined sewers the only part of the Detroit
River free from pollution is that stretch above Conners Creek and mid-river
downstream to the Rouge River.

All types of pollutants had a tendency to hug the United States or
Canadian shores from their point of discharpge and slowly extend outward into
the main body of the river, resulting in a dip in the graphical representa-
tive of & quality profile of the River at a cross-section.

Description of bacterial concentrations in the Detroit River can best



be made during two circumstances - one during dry weather, and one during

or following rainfall of significant intensity or accumulation to cause

overflow from combined sewers.

Central tendency of coliform concentrations is oftten described by the
median value but this measure was not generally used because it does not
allow the statistical intervretation of the geometric mean which takes the
magnitude of all velues into account. Since International Joint Commission
objectives for coliform concentrations are described in terms of the median
value, these values were Computed . and compared with corresponding geometric
mean values. No significant difference wasc found. The statistical consul-
tant to the Project felt that geometric mean and median coliform values
were comparable when distribution was log-normel. To achieve log-normal
distribution expected of bacteria in waters, it was necessary to separape
the values according to wet and dry conditions and compile two separate
distributions. These were found to be log-normal.

During dry conditions the geometric mean coliform concentration in the
upper Detroit River was under 500 organisms per 100 ml, with average vealues
at the headwater under 100 organisms per 100 ml. Below Zug Island and the
Rouge River the geometric mean coliform concentrations incrcased to values
exceeding 5,000 organisms per 100 ml (see Figure l-V), During wet conditions
no change was noted at the head of the Detroit River, but below Conners Creek
geometric means rose to approximately 7,000 orgenisms per 100 ml in the
upper river, and further rose to geometric mean values exceeding 80,000 in

the lower Detroit River. Figures 2-V and 3-V indicate that during wet and
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dry weather almost all of the lower Detroit River has geometric mean values
in excess of the International Joint Commigsion objective of 2,400 organisms
per 100 ml, and most of the lower River exceeds 5,000'organisms per 100 ml
during wet conditions. |

Fecal coliform ratlo or percentage pives additional insight into the
sanitary significance of the water under study. The range noted during the
study was 30 to 90 pefcent of the total coliform concentration, with higher
velues observed below the Rouge River and during vet conditions. Fecal
streptococdi were generally observed in concentraticns less than elther
total or fecal coliforms (see Figwes 5-V through C-7).

Throughout the report, colifomrm concentrations in the Detroit River will
often be shown on semi-logarithmic'paper. Those more¢ .Jaui.iar with arith-
netic or regular graph paper may find interpretation more ... Ticult. This'
was done to allow presentation of low values on the same gres’ @3 well as very

high values, since this type graph paper tends to comoress i sxtreme values.



For example, if one desired to plot & value OT LUU OTG&NLEMB PEr LUV ik uis-
the seme graph with a velue equal to 100,000 organisms, and the arithmetic

scale allowed one inch between the zero and 100 point on the graph, the }

distance from the bottom of the graph to the 100,060 point would be equiva-
lent in height to an eight-story building.

* Geometric mean concentrations depict only average conditions and tend
to mask extremely high values which are important Trom the standpoint of
many water uses, especially those affecting human health and welfare. Maxi-
mum velues and those expected to be exceeded 5 percentc of the time (95
peréent values) are shown in Table 1-V. Maximum'values during the survey

headwaters
ranged from 4,900 organisms per 100 ml at the jmusgt to 770,000 organisms
per 100 ml in the lower river. An overall picture of the increase in
averége coliform concentrations from the head to the mouth of the Detroit
River is shown in Figure 9-V.

At the head of the Detroit Rlver aversge total coliform concentrations
were approximately the same during wet and dry conditions throughout the
range. At all locations from just below Belle Isle to the mouth of the
Detroit River average total coliform concentrations near the United States
shore during wet conditions were 5 - 10 times higher than corresponding
values during dry weather. t some locations the difilerence betwéen the tw
values became less pronounced in the middle of the river and very little
difference between wet and dry conditions was noted auv locabtions near the
Canedian shore.

Average phenol concentrations in the Detroit River increased from 3 -

Ng/1l at its head to greater than 10 ug/l in the lower river, and 6 - 9 ug/l

at the mouth (see Figure 10-V). Average phenol concentrations at all
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ranges in the Detroit River exceeded International Joint Commission objectives
during the survey. Records of the Internationel Joint Commission indicate
high conceﬁtrations in the St. Clair River below known sources of phenolic
wvastes in Sarnia, Ontario, Canada.

A substantisl increase in suspended solids was noted in the Detroit River
from its head to mouth with a range of 5 - 20 rng/1 in the upper and 14 - 65
mg/1l observed in the lower river. Settleable solids show & similar increase
from & range of 5 - 10 mg/1l to 10 - 24 mg/1.

Chlorides increased from uniform concentrations of 7 - 10 mg/l at the
mouth to average values ranging Irom 9 - 69 mg/l. High values were observed
in the Trenton Channel and at the mouth near the United States shore. (See
Figure 4-V.) |

Average iron concentrations in the upper Detroit River meet International
Joint Commission objectives of 0.3 mg/l but quickly increase to average values
above this level at 0.52 mg/l. The iron concentration at the moutﬁ ranges
from 0.47 - 0.63 mg/1.

Dissolved oxygen in the upper river is stable at 93 - 105 percent satura-
tion but gradually diminishes to a low avercge saturation of (7 percent
at the mouth in that section of the river most affected by the Trenton Channel.
The minimum observed value during the Survey was 5.1 mg/l at the mouth. (See
Figures 12-V and 12a-V.)

Nitrogen coipounds show a significant increase Zrom th. head to the
mouth of the river. Inorganic nitrogen (nitrates, nitrites an¢ ammonia)
increased from apprdkimately 0.2 mg/1 at the head to over 0.k r/1 at the
mouth of the river. Ammonia increases dramatically below the Rouge River and

Zug Island from & range of 0.08 - 0.14 mg/l1 to 0.16 - 0.4l mg/1.
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Phosphates (reported as phosphates) increased from average values
of 0.03 - 0.30 mg/l at the head to 0.89 - 1.70 mg/l at the River's mouth.

All but two soluble phosphate values in the upper Detroit River were less
than 0.001 mg/1 with the highest value located near the United States shore
Just downstream from the combined sewer outfall at Conners Creek. These
values increased to a range of 0.1T6 o 0.204 mg/l1 at the mouth.

The concentration of ABS (Alkyl Renzeane Sulfonate) was found to double
in the river from its head to mouth, but all values were well within recom-
mended limitations of SOO‘pg/l designed to prevent trouble with foaming.

Of all the toxic metals examined, only copper did not show any tendency
to increase from the uppér to the lower sections of the river. Average
values of these éonstituents at the mouth ranged between .01 and 0.04 mg/1
for iead, chromium, cadmium and copper while zinc and nicxel averaged 0.0l -
0.60 mg/1. |

011 and grease were not quantitatively measured in th.. receiving
streams but observed when visible and analyzed in the effluect from indus-
trial and municipal waste sources to check adherernce with International Joint
Commission efflucent recommendations of 15 .g/1.

Cyanide in concentrations greater thai the Public Healta Service drinking
water standerd of 0.01 mg/l and the 1limit of (.025% mg/l cons.dered detri-.
mental for fish and wildlife propagation, was found in the louwer Detroit
River.

The waters of the Detroit River from head to mouth were found to contain
low numbers of planktonic algae, with counts averaging 500 per ml. Low
concentrations of animal plankton were also found. Plankton entering the

river with water masses from Lake St. Clair were carried as a "standing
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crop” downriver to Lake Erie with little chenge in density or species
composition either vertically or horizontally across the river. The rate
of travel is too rapid for the domestic and industrisl wastes to
appreciably.alter the nuﬁbér of planicton.

The early spring diaton pulse in Lake St. Clalr raises the plankton
counts to levels averaging 2,000 per ml.

The observed turbid condition in the Detroit River was not associate
with the concentration of living organisms in the waters since plankton
populations were no£ dense enougnh to contribute appreciably to tu&bidity.

The sewage fungus Svhaerolitus was Tound, attached to bridge abutmen

pilings, piers, buoys, etc, in abundant quantities in the Jetroit River
below @he Rouge River and Detroit Sewagze Treatment Plant outiall (Figure
13-V).

Composition of bottom orgaaisms in the Detroit River changed from a
pollution-sensitive population typically found in clean waters to a
predominantly pollution-tolerant association in the lower arcas of the river
below Zug Island a.ad the Rouge River. This change was especiaily pronounced
along the United States shore. Zones wherce clean-wato. ana polliution- |
tolerant orcanisms were found are shown in Figure 14-V. In the reach of the
Detroit River from Zug Island to the mouth, habitats suitatle Tor the support
of a variccy of bottom organisms have vcen destroyed ny cre deposition of
orgenic solids and oils, especially in areas nearest the lMichigan shore.

Clinging and burrowing mayfly nymphs, both pollution-sersitive organisms
associated with clean bottom conditions,were found in the upper ranges of
the Detroit River but were completely absent in the river beloi the Rouge

River and Detroit Sewage Treatment Plant, and in the entire Michigan waters
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of Lake Erie. This was true even in habitats where these organisms were
once found thriving by prior investigation. Habitats in the lower Detroit
River suitable for the suﬁport of this once sbundeant organism have been
totally desﬁroyed by poligtion. Search of the litersture compared with

findings of this Project indicate an acceleration of the aging of Lake Erie.

Trends in Water Quality

Trends in water qualiﬁy can be best illustrated by Figures 15-V through
17-V,'which.compare éfaphically the results of 1946-1948 International Joint
Commission Survey with the current Public Health Service Survey. Improve-
ment in average coliform concentrations, especially neér the United States
shore, is noted andllittle change was evident in chloride and phenol
concentrations in the river. Table 5-V compares waste loadings from indus-
trial sources inlthe two periods and shovs improvement ranging from 22 per-
cent to 79 percent reduction in the constituents measured. Current loadins
from domestic loading shown in this Table were not measured in 1948, but
indicate these as significant and in some cases dominan:t for constituents

such as 0il and phenols normelly associated with industrial sources.

Sources and Characteristics of Wastes
A complete discussion of the 5 municipal waste installations 1s shown
in Section V,and the Federal waste installation at Grosse Ile in Section TN

domestic
The City of Detroit at its main plant is the major source of waste, contri-

A
buting over 95 percent of all constituents and flow as well as serving 91
percent of the people. International Joint Commission objectives for several

constituents are exceeded in area plants discharging to the Detroit River

and specifics will be discussed with recommendations for each plant.
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Tables 6-V througﬁ 8-V tabulate the results of field surveys and indicates
a discharge into the Detroit River of the following loadings of constituent
from municipal sources.

1. Wastes equivalent in oxygen consuming capacity to raw sewage from
a population of over 3 million persons.

2. Over 25,000 pounds of iron per day.

3. Over 600,000 pounds of suspended solids and almost 300,000 pounds
of settleable solids per day.

4. Over 16,000 gallons of oil every day.

5. Over 1,200 pounds of phenolic substances every day.

6. Over 34,000 pounds of ammonia per day.

T. Over 52,000 pounds of nitrogen compound per day.

8. Almost 600,000 pounds of chloride per day.

9. Over 150,000 pounds of total phosphate and 70,000 pounds of soluble
phosphate every day.

General;y speaking, bacterial control was excellent in area sevage
plant effluents during the Public Health Service Survey, although long-ter
records indicated erratic results at considerably higher levels than those
found in the plant surveys.

Surveys were made by personnel of the Michigan Water Resources Commis
sion and Public Health Service of 35 industries on the Detroit River..
Individual comment on each industry is listed with specific recommendation
A total industrial waste volume of 1.1 billion éallons per day compared to
a municipal volume of 540 million gallons per day. Detailed analysis of
thesg surveys is shown in Section V and is emphasized by Tables 9.V

through 17-V. Summary of the results indicate the discharge of the
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following loadings into the Detroit River from industrial sources. (See
Figure 1L4-V.)

1. Wasﬁes having en oxygen consuming capacity equal to raw sewage
from a population of over 1 million persons.

2. Over 3,000 gallons of 0il per day.

3. Over 800,000 pounds of suspended solids per day.

4. Over 1,000 pounds of cyanide per day.

5. Over 1,400 pounds of phenol per day.

6. Over 8,000 pounds of ammonia ver day.

7. Over 80,000 pounds of iron every day.

8. Over 2 million pounds of chloride every day.

9. Over 200,000 pounds of acid each day.

As in municipal waste installations, several industries discharged
waste constituents into the Detroit River in concentrations which exceed
International Joint Cormission recommendations. The Ford lMotor Cémpany was
found to be the principal source of industrial pollution on the Rouge Rivér,
except for the BOD discharged by the Scott Paper Company. The Great Lekes
Steel Company was found to be the major source of pollution in the upper
Detroit River except for solids contributed by Allied Chemical Corporation.
The downriver industries which contributed significant quantities of pollution
to the Detroit River were the Great Lakes Steel Corporation, Nyandotté
Chemicals Corporation, Pennsalt Chemical Corporation, McLouth Steel Corpora-
tion, and Mobil 0il Company. Improvement has been noted in the quality of
the effluent of several industries and will be discussed with individual
recommendations.

Pollution also originetes from pleasure and commercial boats and
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shorefront homes, but no quantitative values which would add to the velues
contained in fhe 1962 Detroit Conference are aveileble. Overflows from
combined sewers aléolrepresent a significant source of waste affecting water
quality in the Detroit River and will be discussed in detail in = separate

section of this Report.
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Special Studies

-
4

Several special studies were conducted to provide additional insignt
into complex problems and better tie together an effect of pollution in the
vaters under stud& with its source.

An investigation was made of the oi'icct of pollution originéting from
unsewered homes of from inadequately funccioning installations on Grosse Ile.
The study revealed the bathing beaches oa or near Grosse Ile were polluted
and unsafe fpr swimmiﬁg, and contribution to this pollution from the local
sources was oObserved. Tais elfect is, however, limi%ed to the immediate aree
of Grosse Ile, and improvement of these sources alone would not result in
ralsing the level of the beaches to acccpteble limits for usc hecause of the
effect of the polluted Detroit River itsclf.

An investipation was made in the field and in the laboretory reletive t¢
regrowth and die-olf of bacteria in the Dotrolt River. While condueting this
the pattern of channeling of hacteriel -zstes in the River was determined.
No significant regrowth or die-off of coliform hacteriz wes ohserved in the
Detroit River. Thais may be due to the tiaz ol passage, wnlch is less than 1
day from the major points of discharge to the River's mouth. Lyproximately
62 per cent of the bacterizl pollution discharged at tiic Rouse River and the
Detroit Sewage Treatment Plant followed the channels closest to the American
shore.

A bypass of approximately 75 MGD of raw sewage for 10 coasecutive days
was effected by the City of Detroit during November 1963. <'.Is operation was
required o permit renovetion of a large raw sewvage pumping station and was

carefull;: controlled by the State of Michisen regulatory agenciles and monitol
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by the Public Health Service. It is deplorable that construction ﬁrovisions
were not made to cope with such emergencies to prevent discharge of this
deleterious material to the watercourse. The City of Detroit carried out
operations within the.limitations specified by the State agencies. ‘

After dispersion patterns of this material became well established, high
coliform cdncentrations in the River below the point of discharge were noted.
(See Figure 22-V.) Results at the mouth of the Detroit River indicated a
band of high coliform Qoncentrationé (10,000 - 30;000 organisms per 100 ml)
in a 7,000-foot band along the United States shore.

Near the termination of the Project cctivities in July 1964, the City of
Detroit began a special testing operation recuired by the State to determine
the effect on receiving water cuality of bypzssing treated effluent through
the 800-foot alternate outfall to the Rouge River instead of through the
regular 6,000-foot outfall to the Detroit River. The purpose of this opera-
tion was to allow shutting down and renovotion of the regular outfallx

Regular surveillance operations of the Project revezled exceptionallf
high coliform concentrations in the lower Detroit River, witn dry weather
values exceeding 600,000 organisms per 100 ml found at the reage of the
Detroit River near the City of Wyanddttie water intake. In fact, concentra-
tions at all stations at this range (D7 14.6) exceeded 200,000 organisms per
100 ml, with correspondingly high fecal coliform concentrations. Investiga-
tion revealed that the alternate bypass had actually begun end was further
evidenced by coliform concentration at the mouth of the Rouge River exceeding
2 million organisms per 100 ml. This information was irmmediately transmitted
to the State regulatory agencies, which contacted the City of Detroit, which,

after sampling near the mouth of the Rouge, immediately cancelled the operation.
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Since the Project.was unaware of the exact starting datc of this opera-
tion, arrangements were not made for a comprchensive investigation. Once the
extremely high levels revealed themselves, all energy was devoted to getting
the information to all parties concerned, in order that appropriate action
might be taken to prevent a possible epideiic.

From this expefience an dnportant Tinding wos made. Thisz is the im-
portance of adequate contact time follo -ing; cuilorination of primary effluent.

o 1

It appears from available infornction wiot - main cause for the extreme
inadecuate since

coliform concentrations in the plant el llaent vas 4contacttimeA. the regular

line exceeds'30 minutes and may ve as iweh os 1howr, wiile the contact time

in the 800-foot clternate is cotimated =2 be less than § minutes.

Analysis was made of the condition of the bottom of the Detroit River. as
evidenced by physical ond chemical charceteristics of deposits. Lafge areas
of sludge deﬁosits, whose origin is in nart frpm dischorges of industrial zand
municipal wmaste discharges, were found in tae Detroit River. liost of these
were found in quiet waters do-mstream from sources of these iustes.

Although the age of all the deposits could not be cccurately forecest,
indication of recent deposits wms evidcnced from volatile colids analysis, and
if suspended solids continue to enter the River [ron waste osuiiclls or other
sources the deposition will continue as boefore nd czuse Zil s7re problems.

’
The results werc clessificd and the Detroit River divided into zreas of poor,
fair, and good condition according to bottom material gqualily shown by such
analysis as odor, appezrance, oil and gresse content, iron coatent, nitrogen,
or phosphorus, and per cent volatile materizl. (See Figure 23-7.) The zreas

indicated o5 poor represcent areas vherce sus)ended solids nave settled over

22



the natural bottom forming sludge banks which interfere with the propzagation
of fish. In shallow wﬁters they are ofiensive-to swimmers and boaters,
especially when fluctuating water levels expose beds of these materials.
There is also a potential‘pgoblcm that th?SG dep&sits 1ill be disturbed by'
boat movement and resuspended, causing incicosce in turbidity, taste and
odor.froblems,. and.stimulate 2lcal grotvih wiien nutrients contained in the
so0lids are released to the surrouvading watcers.

Investigation was mcde to determine distribution of flow in the Detrodt
River. Figures 24-V and 25-V depict this information as streamlines or
distribution of per cent flow across the Detroit River at various ranges.

Dye was pleced in the efiluent of severcl area scmage trecatment plants
and traced dowmstream. The rcsults of lhece investigations ¢ eshown in

Tigures 26-V and 27-V. Dye frou the unchlorinated wastes of the Belle Isle

.

I

Sewage Treatment Plant stayed ir midchannel but all other waste discharges
tended to hug the United States shore Jor some distance dowmstrean. The dye
from the City of Detroit effluent appenrad o miss the newr sovtinwest water

-

intake, but a heavy concentration passca over the City ol Uyrndotte water
intake. Further dowmstream thc dye wes tracod to the cast z2c well as the
west side of Grosse Ile. All dye tracer studies from <he Cidr- of Detroit
plant effluent were conducted during dry sweather, and it is lilkely that heawny
rainfall in the drainage arez of the Rousgc River could produce conditions duc
to overflows from comnined sewers which would in efTect move thie dovmnstrean
water mass consisting of the Rouge River cutllow and Detroit cffluent furthe;

to the east. Tais is conjecture, however, since dye tracer studies were not

performed under these conditions. The oplniozn is based upon observed
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occasional nigh coliform values at the southwest intake and a hydrologic
knowledge of the Rouge River.

Figure.26ev depicts the percentage of the Detrolt River affected by the
discharge of industrial and municipal wastes from the Michigan maiﬁland.

Waste concentrations and corresponding R[iver flows in each section of
the Detroit River were combined to aliov computation of waste loadings at the
head and mouth of the ﬁiver. ™is Tigure ailovs a better assessment of
quantitative weste lozdings on overall -wter quality and is helpful in pre-
dicting improvements after pollution aboteoment. Strecm loadings for several

2.

measures of water quality in cuantitative units are shown in Figures 29-V
through 37-V. Table 39~V shows the incresse in wvaste constituents in the
Detroit River and Teble N0-V compares tihesc velues with known quantities of
wvastes being discharged to the River.

When stream lozdings are available it is possible to concute an everage
concentration of a waste constituent at eccii range in the .+ adjusted to
flow in each section. This procedure mnlkes poscible the prescnitation of a
single concentration ropresentative of mter cuslicy at each cross section of
the Detroit River. Tnese adjusted avernze values are shown in Figures 38-V
through 45-v.

In general the lozdings and average concentrations show o significant
increase in the lower Detroit River below Zug Island and the Rouge River.

Adjusted aveircge coliform concentrations increased from U5 ormanisms per 100

[WR

ml at the head to 7,250 orgenisms per 100 wml in the lower River. The increase
in loadings of essential plant nutrients wms quite apparznt 25 both total
nitrogen and phosphate doubled in quantity Dotwreen the hozd and mouth of the

River.
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Of special interest was Table 39-V, which indicated the following

loadings being discharged daily from the United States waters of the Detroit

River into Lake Erie.

Daily Discharge into Lake Erie

Viaste Constituent Pounds per Day - U.S. Waters
Chlorides 10,000, 000
Phenols 2,100
Suspended Solids 8,600,000
Settleable Solids 7,200,000
Iron 260,000
Total Phosphate 218,000
Ammonia Nitrogen 133,000
Nitrate Nitrogen ‘ 109,000
Organic Nitrogen 72,600
Total Nitrogen 314,600

Intensive surveys were run on tributaries of the Detroit River thought
to be of significance in the contribution of industrial or domestic wastes
and subsequent deterioration of the main River. The results of these surveys
are presented in Section V of this report.

The Rouge River was shown to be a major contributor of wzste constituents
origihating in discharges from industrial ond nmunicipal outfalls. Bacterial
control as evidenced by coliform concentrations improved markedly after th?
diversion of municipal wastes from the overloaded Dearborn sysiem to Detroit.
High values following heavy rainfall and occurrences of diversion of wastes
to the Rouge by municipalities during dry weather were observed, however.
Extremely low coliform concentrations were found during the winter of 1964
from reguler sampling stationms.

Most significant of the measures of Dctroit River water cuaclity affecsed

by the Rouge River are coliform organisms, ::ror.., saenols, susvended znd
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settleable solids.

Intensive surveys of other tributaries showed Monguagon Creek to be a
major contributor of phenols from industrial waste discharges and Ecorse
Creek to be & major source.of coliform organisms following rainfall.

Intensive sﬁrveys on the Detroit River on an eround-the-clock basis
revealed no unusual conditions of waste discharges related to time of day
or night. No significant difference wos found on weekday-versus-weekend
vaste discharge.

Studles performed 3ointly with the Michigan Department of Health and
the Michigan Water Resources Commission were made to compare the character
istics of discharges from separate storm ond combined sewers. Samplers we:
installed in a combined sewer installction in Detroit and 2 sepnarate storm
sewer in Ann Arbor. The automstic sampler (a cooperative State-Federal ver
ture in itself) autoﬁatically activated itself when overilow or discharge
began and sampled at predetermined intervals throughout the duration of the
storm. A detailed description of these activities and the results are con:
tained in Section V,

. Analysis was made to determine concentrations of total and fecal coliform
organisms, fecal streptococci organisms, suspended and settlecble solids,
nitrogen and phosphorus compounds, phenols, and BOD in the discharge from the
two types of sewers.

Careful study of thé data summaries and individuzl results reveels

several intr-estine frets, among which are:
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1. Total coliform, fecal coliform, and fecal streptococcl concentra-
tions in the overflow from combined sewers many times approached values
found in raw sewage. Céliform counts of over 100,000,000 organisms per 100
ml were found during summer months.

2. -Bacteriai concentrations ih the combined.overflows varied greatly
with the season or £ime of the yeaf. Tae highest concentrations were found
during warmer weather and lowest results in the winter.

3. Total colifofm concentrations in the separate system at Ann Arbor
regularly exceeded 1,000,000 orgenisms per 100 ml. Average total coliform
concentrations in the overflows from the Detroit combined sjstem were approx-
imately 10 times higher than those in Ann Arbor separate system. Fecal
coliform concentrations in the coﬁbined sewer effluent were found to gé
approximately 30 times greater than similar values in the scenarate systen,
while comparable fecal streptococei levels were at least twice as high.

L, In fhe Detroit area, rainfall sufficient to cause overflows from all
combined sewers (0.3 inch) cen be expected to occur approximetely 33 days
each year. Rainfall sufficient to ceuse overilows from certcin parts of the
system (0.2 inch) can be expected to occur about 45 d.ys each vear.

5. Although the average duration of overflow from combinad sewers wes
found to be 8.2 hours; discharges have occurred for continuous periods in
excess of 24 hours. Two such overflows occurred during the month of August
1964,

6. Suspended solids concentration in the discharge from the senairzte
storm installation at Ann Arbor was higher thon in the combined overiiors

at Detroit.
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7. Phenol, BOD, phosphate, ammonia, and organic nitrogen concentrations
were two to five times higher in the combined overflow than in separate storm
discharge.

‘8. Bacteriological resﬁlts from the combined installations showed a
slight tendency for higher values during the first sample but thereafter were
relatively constant in nature throughout the duration of the overflow.

9. Bacteriolbgical results at the Ann Arbor separate system were also
comparatively constant during a storm - always remaining within one order of
magnitude. Small changes in quality and flow were morc noticeabie et this
installation, however.

10. Calendar year 1963 was the driest on record for the City of Detrait
according to rainfall records of the 11.S. Weather Bureau. Even during this
year; the Conners Creek pumping station was observed to overflow 12 times
during a 6-month period in i963. During the first 12 months oI operation
of the automatic sampler, the Conners Creek installation overflowved and
collected semples 23 separate times. Roth figures exclude the veriod of réw
sewage bypass from this station by the City of Detroit.

11l. The volume of overflow at the Detroit instellation during the survey
varied from 40 million gallons to 509 million gallons. The greatvest volume
wos observed during the overflow of longest duration. This volume, which
6riginates from only 25 percent of the City of Detroit, is aonproximeztely
the same as the daily discherge of partially treated seweage from all sewage
treatment plants into the Detroit River.

12. Volume figures . o .. indicate a discucrge into the
Detroit River of h% billion gallons from the combined sewers serving the

Conners System during the first year of opefation of the sampling stations.
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13. Overflow from the combined sewers oécurred 3 - 4 per cent of the
time during the survey period. Rate of discharge per hour from the combined
severs vafies wvith the intensity of the storm making an exact r;tio of sewage
from the Conners gravify system to the discharge to the Detroit River impbs-a
sible. Within the 1imit; observed during the study, 50 - 80 per cent of the
raw sewage normally reaching the treatment plant is spilled over into the

. . By
River during the overflow.l\coubining the average range. of these two figureg,

approximately 2 per cent of the total raw sewage contribﬁted to
the Detroit area plants reachesthe Detroit River each year. This is over 5
billion gallons of raw sewmge contributed to the Detroit River from this
source each year. This figure should be considercd conservative since the
Conners system is designed for more storapge capecity tnen nany other combined

sewvers in the Delrolt and downriver collection systems.

Several times speclal field investigations were made to determine the
effect of overilows [ron combined sewers upon the Detroit River during or
following rainfall. This was accomplicied by collecting bactcriological
samples above and below combine@ sewver outiolls during and followvdng rainfall
and comparing resuwlts from these analyses vitl. dry wezther datz. Investiga-
tion was madec during nine storms, during whica overflows occurred, in the
period April 23, 1953, through August 15, 196L. Total coliform, fecal coli-
form, and fecal streptococci determinations were made on samples collected
during this period. Five ranges from the head to -the niousls of the Detroit
River were selected for this special sampling program to minimize.the impapt

on the laboratory and get the most significant results with ninimum effort.
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Figure U8-V graphically depicts the change in bacteriological concentra-
tiomns, duriné July 1963, following three storms of suffiéient magnitude to
cause overflow from combined sewers. PFigure 49~V shows the increase in total
coliform concentration from the headwaters to the mouth during a typical
overflow. The value at the station nesrect the United States shore is showm
in Mgures 48-V and L49-v.

Study of Figures W3-V and 49-V and individual Project and municipal

datea reveals several facts:

1. Coliform, fecal coliform, and fecal streptococci concentrations
increased in the Detroit River, following an overflow from combined severs,
10 to 50 tilmes over the values Jound during diry weather corditions.

2. Coliform concentrations in the Detroit River folloring an overflow
often exceeded 300,000 organisns per 100 il and at times excceded 700,000
organisms per 100 ml.

3. All high bacteriologzicul values in the Detroit iver during or
following an overilow wvere found below Conncrs Creck. Bocterisloglical
concéntrations cbove this point stayed Tzirly constant during -3t and dry
conditions. Conuers Creek represents the rost upstream location of meny
combined sewver outfalls vnich extend to Tthe mouth of the River.

4, Anelvsis of the City of Detroit s:cpling records roveals individual
analyses exceeding 3C0,000 organisms per 100 ml in the Detrai. Qiver on the
day follovin:; significant rainfall.

5. High bacteriological concentrations following overZizs were found
at both tThe City of Wyandotte water intake and the new City of Detroit intzake
near Fighting Island. The Wyandotte values exceeded 100,000 orgenisms per

100 ml and the Tighting Island values 10,000 organisms per 100 =l.
30



6. The effect of overflovs on water quality in the Detroit River has
been observed as ldhg.as L days efter the rain that caused such overflows
subsided. A sto?m vhich showed this effect occurred on August 11, 195k,

7. Results from each of the nine storms individually iﬁvestigated

demonstrated a severe effec£ on water quality in the Detroit River as
evidenced by increased baéterial concentrations. This effect was also noticed
in statistical evaluation of regular data by wet‘or dry conditions.

8. The length of the effect of overflows of combined sewers upon water
quality in the Detroit River vafies from 1 to h days after the beginning of
the actual discharge.

9. The greater the rain tiue longer the period of overflow and more
severe the effect on fhe Detroit River.

10. VWhile bacteriological snslysis Te uoed tp coﬁpare normal. conditions
with those found during or folloding an overflow, other observations were
made by field persomnel in the nrea during heavy rains which indicated the.
deleterious effect of ﬁhe overflovs upon ~ater quality in the Rifer.. Field
notes on these occasions described debris and garbaée as well as excrement
floating down the Detroit River.

11. Analysis'of rainfall, overflow, and stream quality records reveals
that during a 9-month period in 1963 (March - November) overflows from,
combined sewers affected water quality in the Detroit River during part or
all of 88 days. This represents 32 per cent of the days in the 9-month
period. Ihi; phenomenon occurred during the year of lowest accumilated
rainfall and could represent an even greater effect on Detroit River water

quality during a yezr of normal rainfall.



Another factor which adds to the pollutional effects of overilows {rom

[al)

combined sewers is malfunctioning regulators. These devices are designe
to automatically divert combined wastes into the water course when storas
occur and revert the entlire flow to the sewage treatment plant when the
need for overflow has passed. These regulators have malfunctioned and
stayed in the open position long after the storm had subsided, thus dis-
charging raw sewage to thne Detroit River. This usually continued until

the aéency involved was notified by < Ilicuijan Water Resources Cormission

to remedy the situatioa.
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Findings of Investimgation - Lake Erie

Description of Vater Quality

A detailed description of water quality and extent of pollution in the
Michigan waters of Lake Erie is presented in Section VI of this report. As
in the section covering the Detroit River, liberal use is made of maps,
graphs, and tables to assist in the understanding of the narrative presen-
tation.

Michigen Lake Erie has two major polluted zones - one in the vicinity
of the mouth of thé Detroit River,land one near tne moucth of the Raisin
River. These waters are polluted as indicated by bactericlogical, chemicél,
physical, and biological measures of water quality as is the condition of
the bottom in these areas.

Water quality in Lake Erie is visually presented in several graphs
depicting quelity profiles for geometric mean coliform concentcrations and
average conéentrations of chloride, dissolved oxygen, nitrate, nitrogén,
ammonia, organic nitrogen, inorganic nitrogen, total vhosphate, and soluble
phosphate.

An area with geometric mean coliform concentrations exceeding 2,400
organisms per 100 nl extends from the rmouth of the Detroit fiver south 2
to 3 miles. Another smell area of high coliform concentrations radiates
out from the Raisin River approximately 1 aile. (See Figurc 1-VL) A large
area was found in the Lake vith geometric mean coliform cor.centrations less
than 500 crganisms pér 100 ml. Maximum coliform values shcired a similer
pattern of disbursement with individual values exceeding 100,CCO orgenisms
per 100 ml found near the mouths of the Raisin and Detroit Rivers.

Fecal coliform concentrations ranged from 5 to 30 percent of the total
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values and geometric mean fecal streptococci were less than 80 organisms
per 100 ml at all locations.

All bathing beaches along the.Michigan shore of Lake Erie (see Table
2.VI) showed geometric mean coliform concentrations less than 1,000 organisms
per 100 ml, except Maple Beach (BL) located in the influence of the Detroit
River. Geometric mean coliform concentrations at Sterling State Park beaches
approached 1,000 organisms ﬁer 100 ml Dut here the relatively low concentra-
tions are misleading due to high valucs which appear under certain conditions
of windvand weather. These higiz valucs (some exceeding 100,000 organisms
per 100 ml) are masked in eitner median or seometric mean approaches to data
sumary. Fecal coliform and Tecal streptococci concentratiors along the Léke
Erie beaches were noticeably higher than corresponding valuecs in the adjacent

‘lake waters.

Tributaries, especially Plum Crecel:r end the Reisin River, nad high
geometric means, all exceeding 1,500 organisms per 100 ml. (Cee Table 3-VI.)
Fecal coliform or fecal streptococci concentrations were correspondingly
high.

Bacterioloéical concentrations in Lake Irie from the r:oulh of the Detroit
Rivqf to a point 2 to 3 miles to thé south indicate the water is polluted to
the extent that ié cannot safely be used Tor recreational wnurooses. Further-
more, followinz heavy rainfall in the Detroit area, the zone of polluled’
vater extends southward to Stony Point. (See Figure 2-VI.) 3oth the
International Joint Commission objective of 2,400 coliform orzanisms ver 100
ml and 1,000 organisms per 100 ml commonly used as a standard pertaining to
recreﬁtional use of water are exceeded in zones of Michigen Leke Erie

influenced by the Detroit and Raisin Rivers. Cvner areas are of suitable
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bacteriological quality for all uses. This statement 1s especially applic-
able to the bathing beaches just below LaPlaisance Creek to the Ohio State
line. The waters §f either the Detroit or Raisin Rivers do not appear to
seriously affect or interfere with water use at the City of Monroe water
intake off Stony Point.

Average phenol concentrations ranged from 1 to lé)ug/l, vith 17 of 2b
lake stations averaginglless than the International Joint Cormission objec-
tive of 2/ug/l (ppb). No pattern of high values was evident. Of all
tributaries, only Plun Creek aond the Daisin River average above S)ug/l.
There is no. evidence that phenols in tie Michigan waters of Lake Erie
constitute a real or even potential interlerence with water use.

Aversge chloride values in the Michigan waters of Lake Erie ranged
from 18 to L4 mz/1, with the higher values along the Michigan shore and near
the mouth of the Detroit ﬁiver. The influence of the Trenton Channel of the
Detroit River is clearly shown in Figure 3-VI, and is felt as far south as
Stony Point. Uhile present levels do not interfere with water use, the
year £y year increase at the Monroe water intake is noted (sce Figure 13-I)
with alarm as a warning of ifuture problems.

Suspended solids concentrations near Lake Erie bathing Leaches ranged
from 80 - 165 ng/1l indicating turbid watcer. Michigen Lake Zrie itself had
concentrations fer less at 11 to 25 me/1. Suspended solids in Lake Erie
were highecst near the mouths of the Raisin and Detroit Rivers, and have
reached levels wnich interfere with water uses by settling éut on tne lake
bottom in areas near the shore. These sludse deposits can btlanket the bottom
killing fish eggs and fish-food organisms, thus destroyiiig ciawming beds

and in‘iicting damage to aguatic life.
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Cyanides were found only at the mouth of the Raisin River and once at
Sterling State Park nearby. Cyanides in this limited area of Michigan erea
of Lake Erie pose a threat to water sunply, and fish and wildlife propagation.

Average iron concentrations exceeding the International Joint Cormission
objective of 0.30 ng/1 were found in liichican Lake Erie only ncar the mouth
of the Detroit and ﬁaisin Rivers. Away from this immedlete influence iron
values were uniformly low. The greater influence of the two rivers appears
to originate from the Raisin River.

All toxic metals, except cadmium, were detected in Michigan Lake Erie
above 0.0l mg/l. The greatest concentretion was in that part of the Lake
influenced by the ZJaisin River. A+ this time the concentrations of toxic
metals’found in Michigen Lake :irie arc a0t cxpected to interfere with water
use, but maximum values of chromium and lead in the vieinity of the mouth
of the Raisin River indicate a vnossible future problen.

Average dissolved okygen levels in Micnigan Lake Erie arc depicted in
Figure L4-VI as a nercent of saturation. Mosﬁ of the waters ol liichigan Lak
Erie display high levelé of dissolved ocxyzen - sufficient to nrevent inter-
ference with any vater use. Tvo areas ol low values vere found near the
mouths of the Detroit and Raisin Rilver with the more widespread effect
radiaﬁing southvard from the mouth of the Detroit River. In the immediate
vicinity of the mouth of the Raisin River commliete dépletion of oxygen wes
found, but witliin one-half mile into the Lake the levels reccvered. Values
as low as 4.0 ng/1 and 58 percent saturation were found in “he area south
of the mouth of the Detroit River. Here the area of depressed values =xoend
southwest 4 - 6 miles.

It can be said that all dissolved oxyzen values in the liichigan vazers
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of Lake Erie exceéd 4.8 mg/l or 58 percent saturation. It should be stressed,
however, that the Michigan waters represent qnly 1l percent of the entire Lake
end conditions in this section are not necessarily Indicative of conditions
in the remainder 6r the Lake.

Variatiqn in dissolved oxygen with depth was most pronounced in the
deeper Michigan waters with a 2k-Toot depth reading of 5.6 mg/l compered to
& corresponding surface reading of 11.9 mg/l.

Levels of dissolved oxygen in all narss of Michigan Leke BErie (excluding
the immediate vicinity of the mouth ol the Raisin River) are sufficient at
this time to prevent interference with watcer use.

Figures S-VI through 8-VI indicate averase concentrations of several
nitrogen compounds in the Michigan waters of Lake Zrie. A wattern of higher
concentrations radiating outward from the Detroit River azein has occurred,
except in the dispersion of nitrates. Iiizh levels of nitratcs ranging
from 0.35 to 0.5C mg/l were Tound in Brest Bay. Ammonia concentrations
exceeding 0.30 ng/1 extended down into the Lake approximately 10 miles from
the mouth of the Detroit River. Inorganic nitrogzen exceeds 0.30 mg/l (see
Figure 8-VI) in over 85 perccnt of the ifichisan weters of Lake Zrie.

Areas of high total phosphate concentration (0.20 - 0.50 rz/1l) extended
from the Detroit River south to Stony Point (see Figure 9-VI). Soluble |
phosphate &alues shovm in Figure 10-VI indicated three areas of soluble
phosphate excced 0.10 mg/l as phosphate or 0.03 as phosnhorus. One extended
6 - 8 miles south from the mouth of the Dciroit River, one radiated out 1 - 2
miles fro:: the Raisiﬁ River, and the thirﬁ exctended upward 2 - b miles from

the Michigan-Ohlio State line near Toledo.
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Average emmonia concentrations of 0.20 mg/l near the City of Monroe
water intske could cause water treatment difficulties and excessive dosage
of chlorine to achieve asdequate disinfection in domestic water treatment
processes. Over 85 percent of the Michigan waters of Lake Erie contain
inorganic nitrogen aﬁd soluble phosphzates in concentrations sufficient to
cause undesirable algal blooms and a subsequent serious Interference with
water use due to premature nutritive enrichment or eutrophication of this
body of water.

Massive colonies of the Tilamentous slime bacteria Sphaerotilis or

"sewage fungus" and filamentous green zlga Clodophora were found in the
Michigan waters of Lake Erie (sce Figure 11-VI). Cladophora was found at

most stations in Lake Erie and along the bathing beacnes near Bolles Harbor.

In addition, Sphoerotilis was found in the Brest Bay area indicating the
polluted condition of these waters.

Waters of the lake study srea were found to be rich in nlankton with
counts as high as 22,&25/ml. The leke crea nearest the shore especially |
supported dense pobulations of plant and cnimal plankters.

Collections near the mouth of the Detroit River had phycovlankton counts
throughout the season L - 7 times lower than those of the lake reflecting the
plankton-poor water masses passing from the Detroit River and heading
eastward into other waters of Lake Erie. Density levels in genefal increased
with distance from the Detroit River mouthh. Average values {or the whole
season were 2,500 organisms/ﬁl for the outshore locations and 4,200 organ?sms/
ml for the inshore stations (see Table 7-VI).

The shallowness of the wvestern basin of Lake Erie, coupled with wind

and current action, brings about almost uniform vertical distribution of
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temperature and nutrients which creates an optimal environment for growth
and reproduction of plankters.

In Michigan Leke Erie, a study of the bottom animal associations re-
vealed polluted areas adjacent to the Raisin River and Sterling State Pa;k,
(Figure 12-VI, Table'B-VIj and also at the mouth of the Detrolt River
extending iﬁ the shépe of a fan out into the Lake. In between the two
polluted areas, an assoclation of bottom forms containing sensitive, inter-
mediaste, and tolerant specimens was found.

Samples from the river belov sources of pollution and from the Lake did

not contain a single burrowing mayfly.

Sources and Characteristics of Wastes

A complete discussion of the results of a survey of the lMonroe Sewage
Treatment Plant is made in Section VI of this Report. Tables 9-V and 10-V
summarize the results of this investigation. Primary treatment plus
chlorination during summer monthé is provided, and operation fouﬁd to be
outstanding for this type installation. Removal efficiency of waste con-
stituents found during the survey and as indicated by plent records are very
high and indicate excellent operation and nproper loading. Although Monroe
has separated its sever system, a portion of the sanitary severs still
recelve runoff from roofs during and following raeinfall. This has resulted
in hydraulic overloading at the plant with subsequent drop in efficiency,

especially in maintenance of a chlorine residual in the effluent to effect
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adequate reduction of. coliform organicms. Bacterial control during suwmer
months was generally very satisfactory.

Most waste loadings discharged to the Raisin River and subsequently to
Lake Erie from the Monroe plant are significantly less than those from
industrial sources in the area during the summer months. During non-
chlorination months the municipsl plant is the main source of coliform
organisms to the Raisin Rivef. Nitrogen and phosphorus compounds discharged
to the Raisin River ériginate in almost equal proportions from industrial
and muicipal sources.

A tabuletion of the resulis of a survey of several industries on the
Raisin River conducted by personnel of the Michigan Water Resources Commis-
sion and the Public Health Service is showm in Tables 11-VI and 12-VI. The
loadings indicate discharge to the Raisin River and subsequently to Lake
Erie of:

1. Westes equivalent in oxygen consuning capacity to raw sewage from
a population of 225,000 persons.

2. Over 23,000 pounds of suspended solids, including 7,500 pounds
of settleable soiiés per day.

‘3. Over ;,OOO gallons of oil per day.

4., Over 1;006 pounds of cyanides per dey.

5. Over 1,000 pounds of phosphates per day.

6. 16,000 pounds of chlorides per day.

Of special significance was the level of coliform concentration in the
effluent of several paper mills on the Raisin River. The Consolideted Paper
Company (South Plant) had geometric mean coliform concentrations in their

effluent during the survey exceeding 1-1/2 million organisms per 100 ml. In
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a later survey of the Raisiﬂ River, spot sampling of paper mill effluents
revealed concentration at the Monroe Paper Products plant exceeding 3
million orgenisms pef 100 ml. Fecal coliform concentrations were &lso high,
with all.values exceeding 15,000 orgenisms per 100 ml, and those from Monroe
Paper Products exceeding 100,000 organisms per 100 ml. Fecal st;eptococci
geometric mean concentrations from the two signify contributions exceeding
51,000 organisms per 100 ml.

Other sources of wastes in the area include wastes from shorefront
homes, wastes from unsewercd homes entering surface drainage channels, and
the effect of polluted tributaries.

In addition to the Detroit River, scveral tributories to Michigan Lake
Erie act as waste contributors. Tributaries studied during this Project
include the Huron River, Swan Creek, Stony Creek, Sandy Creclk, the Raisin
River, Plum Creek and LaPlalsaace Creecke. The Detroit, Raisin, and Huron
Rivers constitutethe major sources of inflow into Lake Erie from Michigan.
Of the smaller tributaries, sevcral were found to be polluted s indicated
by excessive colirlorm concéntrations (Table 3-VI) especially Plum Creek. The
émall flow involved, however, minimizes their eflect on Lake Erie, and the
problems involved are local in nature, aliccting the area in the immediate
vicinity of thetribubtary. The mdjor cause of the hich concentratién in the
small tributaries was concluded to be drainage into the ater course of
sewvage (rav and effluent from improperly functionin: seotic taulhs) originatiny
from homes in unsewéred areas.,

The Huron River is snowm to contain significant quantities of csliform
organisms, nitrates, and phosphates. This survey was unable to demonsirate

an adverse effect on the Michigan waters of Lake Erie from the Huron Ziver.
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The Huron River discharges into a large marsh'at Pointe Mouillece with no
clear picture of dispefsion into the Lake from thils point. The marsh is
subject to backwater frsm the poiluted waters of the Detroit River discharvin;
into the Lake and any possible effect of the Huron 1s masked by this phenom-
enon. Retention in the Polnte Mouillee marsh furbther complicztes the picture
Trom the standpoint of nutrient loadings. Two small sewage treatment

plant§ of fhe primary type are located a few miles upstream from the mouth
of the Huron which m;y contribute to the bacterial pollution, but the
comparatively stabilized form of the nutrients in the Huron indicates either
a secondary effluent or agriculiural Tertilizer contribution. After sources
of pollution in the Detroit River have been eliminated or substantially
controlled, the actual contribution of the Huron River and its effect on
vater quality in Lake Erie may be determined. Coliform loading in the Huron
River represent less than one-half of one percent of the total sources going
into the Lake from Michigan, while phosphates represent approximately 2 per-
cent and nitrates less than 1 percent resphoctively.

Several surveys were made of the Ralsin River to determine its condition
and effect on the Michigan waters of Lake Erie. Detalls of these iavesti-
gations are deécribed in Sectién VI ofthis Report. It was Tound that the
two-mile stretch of the Raisin River immediatcly asbove its moubth receives
large quantities of industrial and domestic wastes, and 1s not only grossiy
polluted, but also effects an area of Lake Erie near its mouth. Weste
constituents discharged to the River are high in coliform, susvended solidis
and cyanide concentrations and include large quantities ol olysen=-cosunminy
substances as evidenced by the discharge of 49,000 pounds per cy 6: 0D

(eqpivalent in oxygen consuming capacity to the untreated wastes of ¢
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population of over 200,000 persons). The lower Raisin River is frequently
corpletely devoid of dissolved oxygen resulting in a continuous state of
putrefaction duringthe summer months. All uses in the Raisin River, ezcept
waste disposal and navigation, have been eliminated by pollution aﬁd deposi-
- navigation occurs
tion of settleable solids At the mouth interferenmce’with .42 . to the extent
that annual dredging is required to remove the material and keep the channels
open for ship movement. Bacterial couants in the lower river are excessively
high and represent interference with any possible recreational use of water
from that standpoint. The eficct of the Ralsin River uﬁon Lalie Erie is seen
in the enrichment of the waters of the wvestern basin and coliform levels at
bathing beaches near its mouth (including Sterling State Park).

The degradation ol the Raisin River and subsequently certain areas of
Michigan Lake Erie described above is due primarily to the discharge into:
the River of large quantities of inadequately treated wastcc Jrom the paper
mills located clong the banks. To a much lesser degree, par: of the problem
is due to the ef:luent.of the lionroe Scimge Trectment Plznt.

Summation ol all waste sources reveals that the United Stites section
of the Detroit River contributes to Michigan Lake Erie over 95 perCent'of .
the pollutional load originating from Michi

~211 SOUrces.

(=
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Special Studies

Several special investigations were m&dg to provide additional iInforma-
tion on the relationship between sources of wastes and their effect on the
Michigan waters 6f Lake Erie.

A special study was made to determine the influence of the Trenton
Channel of the Detroit River on Lake Xrie . beaches. The results of
this investigation indicated trat the inlluence of the Detroit River is
felt as far south as Stony Point with the wmter adjacent to these beaches
found to be higher in qualit:- (=5 incdicoted by colilformn concentrations) than
waters further offshore. The beaches near vhe nouth ol the Detroit River
were found to Be pollﬁted surficientl; to prevent their scie use for swlmming.
Below Stony Point coliform concentrations indicated higher guality weter in
the Lake water offshore than in the wnters adjacent to thece beaches,

Analysis of bottom deposits was uicde in the Michigan mters of Lake
Lrie in a similar manner as the investigation in the Detroit Ziver. TFigure
14-VI depicts the condition of the bottom as evidenced by chemical and
physical characteristics of the deposits. Areas of good, fzir and poor con-
dition were found in the Michigan waters of the Lake. Ironx the mouth of the
Detroit River to Pointe Mouillee the bottom -ws found to be in »oor condition
with this zéne extending as far eastward as the Detroit River Light. Froﬁ
Pointe Mouillee to Stony Point the botitom was in fair to poor conditlon, as
~wetre the bottom conditions from Stony Point to the Reisin River. 1In this
latter section of the Lake poor areas of bottom condition wer: found in the
center of Brest Bay and directly east of.the mouth of the Raisin River. The
condition of the vottom was very poor at the mouth of the Raisin River.

Below tine Roisin River extending south to btter Creek the bottom
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conditions were fair to poor. Trom Otter Creek to the south end of the
Michnigan vater, the bottom was typified as fair to good condition.

Special hydrologic studies were conducted in the Lake Erie to determine
dispersal patterns of the Detroit River into the Lake undef verying wind
conditions. ke currents outside ol the influence of the Detroit River
were also studied. Wind is the orinc.y focelor influencing ater movenent
in the open water sections oI Trke Iyie. UYhe response of surfzce waters to
wind changes is very rapid.

The Detroit River outlel into tho Like is o strong factor influencing
currents in the Immedizte arca of itz debouchment, diminishing rapidly beyond
the Detrolt River Ligat. VWind effects arc noted as for north as Project
sampling range DT 3.9, although the river current is by far the greater
influencing force 2t this point. BSoutl of Pointe llouillee -Aind forces pre-
dominate over Detroit River current. Iirures 15-VI turous: 13-VI depict
current patterné in the iilchigon wvater o Lioke Irie under - rying wind
conditions. As ¢ vesult of these investisotions it was concluded that:

1. In opun wmter sections of the Lolie Erie study arcs, ==y from the
mouth of the Dctroit River, currents were generally found to -.ove with tHe
wind prevailing during the period of observation.

2. At the mouth and in the debouchrient, the Detroit River current is
most important in determining patterns of vater movement. The usu2l south-
to-southeast-to-east path traced by water moving from the river mouth into
the debouchment, and finally out into the lake, is modified somewhat by
east, southeast, and south winds, however. Under the influence of these
winds, & counter-clockwise circulation pattern is set up in the area east

of the East Outer Channel.
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3. Along the beaches from Point aux Peaux north past Swan Creek, two
types of current patterns occur. When winds are from the west, north, and
east, vhiéh is approximately 50 percent of the time, water movement is
southerly, directly from the Detroit River. For southeast through southwest
winds, flow alongshore is northerly. For a southeast wind, and poésibly for
a south wind, also, results suggest thot the northerly current rovenient
along the beaches is part of o clockwize circulation pattern extending from
shore to the West Outer Channcl. Thus Detroit River water can affect water
quality along the 5eaches in the vﬁcinity of Swan Creek, 75 to 85 percent ‘of
the time.

i, The possibility of dircct water transport from the mouth of the
Detroit River into Brest Bay does exist but is probably not significant from
a sanitary standpoint. Winds from the northeast and east, occurring approxi}
mately 20 percent ofthe tine, could accomplisn this if they blew steadily
for two days or nore, wilch would be @ rore occurrence,

5. At Sterling State Pork, northerly water movenent may be expected to

occur regularly for south through west winds. Taus, at least O to L5

]

percent of the tine, Raisin River watcr cen rcach the beéch arens to th
north. Tor northwesterly and northerly winds, waich occur 20 mercent of the
time, currents along the bheach are southerly. Currents along the beach at
Sterling State Parit cre varinble and vwpreaicezble vmen winds ore fro. the

S0

northeast, east, nnd southeas

L
(V]

» and also for ecalii or near coli. concitions.
6. Approximotely L5 percent of thc time, wind conditions are vrevelent
wvhich disperse o major portion of the Detroit River current (--ith its heavy

loadings ol waste constituents) into Canadian waters (and to & lesser extent

Ohio vaters), and away from the Michigan vaters of the Lake. This statement
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includes a great dezl of the waters originating from the United States half
of the River.

The great interest shown by many parties in the bathing beaches and the
Sterling State Park, and the complex nature of the pollution problenm whiph
caused the beaches to be closed, resuited in a special investigation of
these beaches. Several stations vere sampled regularly throupiout the
survey with the result that geoictric mecn or median coliform concentrations
indicated the Eeaches were sale for s.inming. A sanitary survey of tiae
area revealed many nearby sources of -mstes capable of polluting these
weters. A few scmples collected at these becches exceeded 100,000 colifornm
organisms per 100 ml, which was far chove the maxinmwn range normally associ-
ated with the cverzze values.

Intensive sampling at 2 awber ol points was undertaken (see Figure
19-VI) and the results indicated:

cr quelity of beach txters in the Brest Doy area is primarily

ck

1. The =
affected by locol sources of »ollution rather thon tlhe Detroit River.

2. Dased on tue currcent ctudies, bocteriological data, rieteorological
reports, énd hydrological aata, the Drisin River is the »rircry cause of

L.

beachwater pollution atv Sterling Statce Parik.

2.

3. Uind-driven water currents con be cipected to move zlong the beach
in a northerly direction 45 percent of the time, in a southerly direction
20 percent of the Time, and variable aind wipredictable about 35 percent of
the time “hen tiue loke is free of ice cover.

i Tmen woter currents nove along the beach in a nortierly direction

(a phenoncnon expected to occur U5 percent of the time) the effect of the

Rzisin Diver is evident a2t the park beach. When the currents move in a

b7



southerly direction overflow from storm pumping stations, polluted tribu-
taries, and shorefrbﬁf homes north of Sterling State Park have a doninant
effect on sanitary water quality at the beaches.

Se Generaliy'the wvater quality, measured in terms of coliform and
fecal streptococeil organisms, at the lake stations opposite Brest Bay were
of satisfactory quality for swimwing purposes. The bacteriologlical quality
of water representing beach waters adjizcent to Sterling State Park were un-
accepteble at times for swinziing purposes and the quality varied considerably.

6. The Raisin Rivér is highly polluted with coliform bacteria through-
out the year, with the primary sourccs being the paper mills in the lMonroe
area, and the Morroe Sewage Treatment Plant. The predomiinant effect
originates from industrial sources during swmer months (June through Sept-
enber) and from rmmicipal souices during the remainder of the year.

T. Septic tank'effluents enter Loke Brie directly to a limited extent
by waterfront homes in communities north of Sterling State Puark, and to a
mueh greater extent indirectly by dischargo to drainage ditches and storm
water collection systems. The pollution entersthe lake intermittently
during periods of rainfall and runoff 2t storm water pumping stations.

8. Because of the high coliform counts cxperienced and the proximity
of the storm water pumping stations to the Sterling State Pﬁrk area, the
discharge of polluted storm wnter conctitutes a2 health hazard in their
immediate vicinity and the noxrthern parc orf the park during heavy runoff.
The severity of this source as a health harard to Sterling State Park depends
on prevalling currents along the shore ol Lalie Irie in Brest Bay.

9. DJources of pollution ébove the Detroit-Woodland Beach areas, Stony

Creek, cnda & sigll boat inlet, have high coliform counts, outc the volume of
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flow is sm2ll and they are located approximately one and one-half miles
north of the park. Because of the prevailing currents and locaotion, it is
believed that these sources affect the water qpalitygéﬁ local beaches rather
tnan the Sterling State Park area.

10. The waﬁers of Sandy Creek'pose a threat to the quality of water on
the north end of thé park. Because.bf the reverse flow of the creek at the
mouth resulting from .water ﬁithdrawal by several major industries, the effect
of this source of pollution on water quality at the park beaches is realized
only during periods of high runoff or during repid fall of water level in
Lzke Erie.

1l. To improve the quality of wcter offshore from Sterling State Park,
primary consideration should be given to menssures which will imorove tée
quality of water discharged to Lrke Erie from the Raisin River. The lower
reach of the river is in a continugl state of gross pollution zs evidenced
by the water.quality in terms of bacteriological parameters.

Rooted aquatic vegetation was observed in sbundence during the swmer
of 1964 along the shoreline of Grosse Ile in the Detroit River #nd Lake
Erie._ These prolific growths were pronouncad this year oprim:rily due to low
water levels. The waters ofT the shore asre shallower, allorin: grester
light penetration to stimilate growth. Thnis factor, coupled rith waImer
summer temoerature and an abundant supply of essential plant nutrients
(soluble phosphorus and inorganic nitrogen) in the adjacent waters or bottom
muds, contributes to this problem.

These growths are not only undesirable from the esthetic standpoint,
but 2lso interfere with boating by fouling propellors. Later in fhe season

the vegetation will die and their decomposition, accompanied by strong odors,
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will add to this undesirable situation.

A review was made of the literature concerning commercial fish catch
records to determine if any trends were present relating to the abundance
and varieﬁy of fish in Lske Erie. Two facts emerge from a great divergence
of opinion:

1. The total poundage and value docs nov show a steady decline during
the past 20 years. In fact, 1961 was one of the most productive years on
record from the‘standpoint of Michigan fishermen in Lake Erie. A decline
was noted in 1962 and 1963 but no consistent nattern exists.

2, There has been a steady decline in the catch of certain species of
fish during the past 20 years, including the whitefish and yellow pike.
Qthers such as carp show a definite rising trend in the catch.

Beyond these two generally accepted facts there exists great controversy
in a sultable explanation for the cause of the decline of certain species.
Generally speaking, the species which hizve declined are highly prized while
those which have thrived are pollution-tolerant. On the other hand, many
other possible explanations are pointed out by several investigations for the
decline which are not associeted with pollution. These explanations include
marketing difficulties, overfishing, increzse in gesr, relisbility of catch
statistics, and the general exploitation of a particuler species by the
fishermen themselves.

It is true that no evidence exists from fish catch statistics which
clearly associates pollution with the decline of highly prized species. The
declining populations have occurred among those species both sensitive and

have prospered.
tolerant to pollution. Uertain speciles tolerant to pollutioqd This leaves

open the possibility of a pollution-associated phenomenon, but such z conclusion
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should be made on the basis of physical evidence of pollution in the Michigan
wsters of the Liake capable of producing such an effect.

Investigetions by fisheries and biologists in progress moy establish
that disappearance of the maylly from Loke Eric has been a factor in the

abundance of certain valued fishes.
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Discussion

Water quality at the head of the Detroit River is satisfactory for =211
water uses. Phenol cdncentrations do slightly exceed International Joint
Commission objectives fo; international waters, but every other critéria
investigated to deliﬁeate high quclity water is met at this point.

Water quality in the upper Detroit River above Zug Islznd is similarly
satisfactory.during dry weather conditions cxceat for deposits of sludge near
the United States shore below conibined scwcr outfalls. The poliuted condition
along the shore’ is also'indiccted by ihe piresence of sludge worms in pre-
dominant percentages of bottom organisim populations. In the upper river
during or following veriods of rainfall, wiose total cccumuletion in a 2b-
hour period is grenter than 0.2 - 0.3 inches, wvater quality 25 indicated by
coliform concentrntions is degreded and the woters are polluted to the
extent‘of interferencé wvith recreationcl usc ~nd water supply.

The lower Detroit River {rom Zug Islend to its mouth is scverely polluted
as indicated by mony measures of water cuality including coliform organisms,
phenols, suspended ond settlenble solids, iron, nitrogen corpounds, and
phosphates. Exccscively high concentrations of bacteria (esnecizlly following
overflow from corbined sewers) degrades the lower river where i:s use for a
domestic water sunply or for recreationcl purposes is a threét to the health
of the user.

Large zrcos ol sludge bsniis are present ond are particulcrly extensive
near the nouca of thne river as it empties into Lezke Erie. These deposits of
sludpe are indicctive of the effects of pollution from the suspended and
settleable portions of municipei and industricl wastes dischzrging into the

Rouge and Detroit Rivers. These bottom conditions caused by pollution
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represent unfavorable environmental conditions for the propagation of game
fish and contribute to the interference with this water use by limiting the
variety to those species capable of survival.and proragation in polluted
water. Sludge deposits along the shoreline and in marinas interfere with
recreational use and the esthetic enjoyment of water. Pollution in the form
of these deposits interferes with navigotion requiring ennual dredging
operation to unblock channels. Evaluation of bottom fauna in the Detroit
River from its headwaters to its mouth indicate a change from a community

of clean-water associated organisms to & community of nredominantly pollution-

tolerant organisms.
muds

Ixcessive iron :nd phenol concentrations in the waters and bottoonf
the Detroit River contrivbute to the overall ovolluted condition of the River
by posing thrects to fish and other aquatic life and rcpresenting a potential
interference with domestic and industrisl woter supply.

Essential nutrients for plant growti including inorganic nitrogen com-
pounds and phosphates increase significantly from the hcadwaters to the mouth
of the Detroit River. Ixcessive concentrations of these constitucnts from
waste sources can materially speed up the aging processes of Lake IZrie with
its concomitant undesirable manifestations. The net result would be loss of
the water for almost ull legitimate uses.

To a lesser desree, the polluted condition of the Detroit River is
indicated by BOD :nd oil. Uhile the present oxyren level in the lower Detroi-
River is high enough to prevent interference with water use, the drop from 10
percent saturatioi in the upper river to 67 wercent in the lowver is a worni g

of dire consequences in the future unless appropriate action is tuken.

Exceptional oil pollution control during wildfowl over-wintering periods hecs
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been effected by State regulatory agencies. The continued presence of
excessive quantities of this pollutant in waste effluent poses a constant
threat, not only to fish and wildlife, but also to recreational use of wate:
01l spills during the Project were observed causing this undesirable effect
and oil was involved in fish mortalitics in the area.

Change in the mineral content of the Detroit River from head to mouth
is indicated by increases in chloride concentration. Not yet significant
enough to cause major interference with water use, nevertheless the doubling
of chloride loadings in « 30-miie stretch of the River is alarming. Future
action may be necessary to prevent an undesirable situotion. This is a
particularly complex problem due to the difficulty in removing chlorides from
water or otherrise disposing of tinis deletcrious material withqut injury to
the receiving stream.

A significant improvement in the oversll bacterirl quality of the Detroit
River was noted in 1963 compared to 1962 #nd preceding yeers. (See
Figure 18-V.) No significant improvement in any other measure of water
quality was observed hovever.

The Detroit River changes from a body of water in a basically cleazn state
at its head to a severely polluted condition in its lower reaches due to the
discharge of large cuontities of polluted muterial in the wastes
from municipal and industrizl effluents. The Detroit River is polluted now
and will deteriorate further unless effective action is t-len immediately.
Propagation of Tich or wildlife is being adverscly »{lected. Recreational
use of water i1 the lower river is severely hampered or is being carried on
at risk to tie health and safety of the user. Pollution poses a threat to

two water intakes located in the lower River and serving the downriver area
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and makes their continued use .without pollution abatement hazardous.

A major contributor to the degradation and subsequent pollution of the
Detroit River is the overflow from combined sewers. The year 1963 was on
all -time low year from the standpoinf of rainfall, and water quality in the
" river was effected during 32 percent of the days of that year, and over 17
percent of the total time. Following overflows, especlally after storms of
greater intcnsity, coliform concentrations increased from 10 to 100 times
normel levels.

Generally speaking, tihe morec intense thc storm the greater the duration
and magnitude of thc overflow, and the morc pronounced the elffect upon the
Detroit River. In addition to high bactericl levels, observation made during
the nighest intensity storm, whicn ocecurred during the two-ycar survey,
revealed lorge masses of floating debris »nd fecul material corried out into
the Detroit River {rom these combined sewer outfrlls.

The total volume of 1w sewage from combined sewers in the Detroit area
is estimated vs 2 percent of the total annunl discharge based on study of
data coliected on tie Conner Gravity System.

Fecal coliform concentrations during dry and wet conditions indicate the
presence ol organisms from fecal sources rather than the less harmful soil
organisms which may contribute to total colifoim levels. Tae ratio of fecal
coliform to fecal streptococci in the river, especially following a combined
overflow, indicate the bacteria originate from human sources.

Studies of municipal and industrial waste discharges into the Rouge end
Detroit Rivers contain large quantities of pollutants which degrzde the
Detroit River. The mojor source of phenols, oil, inorganic nitrogen, phos-

phates, and BOD was found to be the main Detroit Sewage Treatment Plant
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effluent. This is not considered unusual for BOD since this plant serves

most of the people in the study area. The heavy contribution of waste
constituents normaily associated (in the concentrations found) with industrial
vaste indicates a heavy influence of industriel waste through discharges .

to the Detroit sewers, and then to the plant. This is varified by high phenol
concentrations in combined overflow. The Detroit Plant was also a significant
contributor of iron, suspended ond settleable solids.

The largest source of iron vas found to be the Great Lakes Steel Company,
and the largest contributor of suspended solids and settleable solids 'was
the Wyandotte Chemical Company.

Some municipal and industrial waste treoctment plants 'rere operating
satisfactorily while others were not. Some facilities were considered ade-
quate, while others wvere not. Recommendations and appraisal of each
facility takes both operation and adequacy of facility into consideration.

Special dye tracer studies from waste influent indicated dovmstream
travel of effluent from the Detroit Sevage Treatment Plant directly to the
vater intake of the City of Wyandotte. The dye from the Detroit, Wyandotte,
and Trenton Sewage Treatment plonts have a strong tendency to hug the United
States shore.

Two major areas of pollution were found in the Michigan -:aters of Lake
Erie. One extends scveral miles out from the mouth of the Detroit River,
and the other out from the mouth of the Raisin River to a lesser extent.
Pollution of these waters was primarily indicated by (a) excessive coliform
concentrations; (b) extensive sludge deposits and generally unfavérable
bottom conditions; (c) composition of bottom biologic organisms comsisting

almost entirely of pollution-tolerant forms; (d) high levels of inorganic
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nitrogen and phosﬁhates; end (e) massive plankton blooms. Dissolved oxygen
was found in all cases to be greater than 4.8 mg/l, although great variation
in this essential characteristic was observed in different parts of the
Michigan waters.

Although the effects of pollution vere most noticeable in the two zones
extending out from the mouth of tﬂe Detroit and Raisin Rivers, over 30 per-
cent of the Michigan waters of tne Lake vere found to be polluted from the
standpoint of e¥cessive nutrient concentration and bottom condition (as
indicated by physical, chemical and biological description).

Over 95 percent of the pollutional lood being discharged from Michigan
sources to Lake Erie originates from the Detroit River. Much of the time
the main.part of the Detroit River is dispersed by wind action into
Canadian, and to a lesser extent, Ohio waters, thus the full effect of the
Detroit.River is not felt in the Michigan waters of Lake Erie much of the
t ime.

A great deal has been said referring to mater quality in Lake Erie
concerning levels of dissolved oxygen, biologic indicator organisms and
levels of essentlial plant nutrients. It should be pointed out that the area
of coverage of this Report is only the Michigzn vaters of Lake Erie, con-
stituting only 1 percent of its area. Conditions found in the limited area
meking up the Michigan waters are not necéssarily indicative of conditions
throughout the main body of the Lake or vice versa.

The Raisin River was found to be in a grossiy polluted condition near
its mouth mainly due to discharges from inadeguately treated -astes from
several paper mills on the River, and to a much lesser degree to the effluent

from the Monroe.Seﬁage Treatment Plant. Pollution from the Raisin River was

5T



found to adversely effect water quality in Lake Erie near its mouth,
including the bathing beaches at Sterling State Park.

The high bacterial counts found under cerééin conditions at the éterling
State Park bathing beaches were attributable to pollution sources in the
Raisin River and wastes from unsewered homes discharging raw sevage or
septic tank effluent into surface drainage systems. Conditions of wind and
rain élay a large role in determining levels of coliform concentrations at
the beaches.

Study of levels of water quality and hydrologic characteristics of thé
Laoke revealed the two major zones of pollution vere independent in their
origin and effect. There appears to be no association betieen the polluted
vaters of Lake Erie and the degraded conditions at Sterling State Park and
the polluted area near the mouth of the Raisin River.

The areas of major concern in Michigan Lake EBrie are coliform concen-.
trations, sludge from deposition of suspended solids origincting from -aste
discharges, and concentration of inorganic nitrogen and soluble phosphorus,
and severe changes in bottom organism: composition.

High total coliform concentrations, especially when accompanied by hig
fecal coliform concentrations, indicate the presence of human wastes which
may contain pathogenic organisms capable of causing enteric diseases in
humans. The presence of these organisms in concentrations cbove acceptable
levels is considered a threat to the hezltnh and welfare of those who use
certain parts of these waters for recreational purposes.

Suspended solids that have settled over the natural bottom --ill dis-

courage or eliminate the activities of fishes and other aquatic life. In the

shallov water, they are offensive to swimmers and boaters, and when
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fluctuating water levels expose beds of these materiels, the resulting
appearance and odors: destroy the esthetic value of the waterways. Since most
of the bottom material in the poor condition areas is light snd easily
disturbed,there is & potentiel problem from this material being resuspended
in the water in sformy weather, or from passage of large boats.

The resuspended bottom materials in the poor conditlon areas could caus
increase in turbidity, increased oxygen demand, algse growth, and taste and
odor problems, which would decrease the cuality of the water for riverside
or lekeside recreation, fishing, swimming, water skiing, and industrial and
municipal water supplies. The increase in turbidity has been observed to
occur during stormy wea£her on Lake Erie.

Plankton in large numbers can create nuisances. Some species may become
toxic. Many cause water treatment problems by clogging filter beds and
produéing tastes and odors. Through the uptake of nutrients released to the
waters by domestic wastes, some industrial wastes, and land drninage, algae
can occur in such nbundance as to contribute to the increased =zging of lakes.

The colonies of Sphaerotilus found in the waters under study form ragged

white, yellow, pink, or brown masses on sll solid objects in rivers and lakes
and may even form a carpet over rmud surfocess At times, drifting measses of
sewage fungus may continue to grow in open waters of large rivers and cause

* trouble to fishermen by fouling lines and nets. Sewage fungus is one of the
most unsightly products'of pollution, and is indicative of orgznicaliy
enriched and highly polluted waters. Another growth, the filementous 7. :en
alga, Cladophora, also associated with polluted and nutrient-enriched «::ers,

was found in the waters under study. When dead and windrowed upon bezchcs,
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it decays and produces obnoxious odors and may become a fly-breeding habitat.
Abundant growths of this algae may then become a nuisance on beacheé. pronlbit
swimming, and interfere with recreation.

The abundance of phytoplankton observed in the Michigen waters of Lake
Erie indicates that itg capacity to produce planktbn is among the highest in
the Great Lakes. Tﬁe heavy crops of alpgae observed at the inshore stations
near Stony Point and Brest Bay could not be maintained throughout the surmer
season withéut an adequate supply of inorganic nitrogen and soluble phos=~
phates. The nutrient levels at the beginning of the spring growing season
that would be expected to produce nuisance blooms are 0.30 mg/l for inorganic
nitrogen and 0.015 mg/l for soluble phosphates reported as phosphorus. These
levels were équalled or exceeded in over 85 percent of the weters of Michigan
Leke Erie.

Atmospheric and photosynthetic oxygen is thoroughly mixed throughout the
water mass résulting in the absence of ancerobic organic decomposition near
the bottom. High mid-summer temperatures of 24°0 gerve to increase the rate
of decomposition of protein materials :mnd to convert nitrogen into the form
needed for growth of algae. Phosphorous, bound in cell meteri-l of deed and
decaying algae and other organic material, is released in the form of
soluble phosphates and a portion recycled =2s a plant nutrient.

In the Brest Bay area, where the nutrient supply is rich and the =1gel
counts highest, the phosphates and nitrotes are recirculated in the water
mass by the clockwise currents. The addition of more nutrients gradually

increases the concentration.

60



A considerable portibn of the nutrient supply for malntaining the
observed phytoplankton abundance in Brest Bay originates from the discharge
of paper mill wastes of the Raisin River area at Monroe. MNutrient measure-
ments substentiaste this assumption as the phosphate and nitrate levels
observed in the Raisin River were 0.4 mg/1 and 0.6 mg/l, respectively.

Another symptom of heavy organic enrichment at the inshore stations was
the occurrence of sewage tolercnt species of green and blue-green algae, and
the occurrence of diatoms characteristic ol highly eutrophic bodies of
standing water. These blooms were concentrated in the Brest Ray area and
also observed at the station above Stony Point close to the crib of the City
of Monroe's water intake.

Taste and odor producing algae have caused trouble at the City of
Monroe's water treatment plant. The intaeke was moved to its presept locatio
in 1950 to obtain waters less prone to tastes and odors. The excessive
densities of organisms in Brest Ray are primarily caused by the nutritional
wastes discharged in.the Monroe area and reﬁained there by the rotating
currents. The fertili%atidn of the lake area by man-contributed organic
matter fosters the abundant crop of algae. This fertilization load simply
represents a superimposed burden upon waters which are already in an advance
state'of enrichment.

As the enviromment in which bottom orgonisms live becomes modified by
pollution, undesirable changes occur in the kinds and numbers of orgenisms
present. This is especially true for those organisms that live on the bottom
of lakes and streams. Bottom-dwelling organisms do not move great distances
and therefore are subjected to all local environmental changes. As a com-

munity of organisms becomes upset by pollution, some species zbound in
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disproportionate numbers. Huge aggregations of only one kind of organism may
be present. Deposition:of fine silt or flocculent ooze from deceying organic
matter of industrial and domestié origin constitutes one of the greatest
hazards to most species of clean-water asscéiated bottom-dwelling organisms.
0ils and greases which are adsorved into the bottom muds are another source
of community disruption. '

Based §n their ;espénse to pollution, bottom dwellers con be separated
into three categories: pollution-sensitive, intermediate, snd pollution-
tolerant orgenisms. Pollution-sensitive forms such as mayflies, ceddisflies,
and mussels are associated with clean-water habitats and are irportant
because they provide essential food for meny game fishes. Intermediate forms
such as snaills, fingernail clsms, and scuds are capable of surviving in =
moderately polluted environment. Pollution-tolerant forms such as.sludge-
worms, bloodworms, and leeches may survive in areas severely polluted with
organic wastes. The elimination of fhe competition from sensitive organisms
and the seemingly unlimited food supply from organic solids permits the
surviving tolerant forms to increase inordinately in numbers.

Under conditions of drastic pollution even the tolerant forms may be
wiped out and no signs of life will be apparent in the bottom nuds.

The clustering of polluted zones close to the mouth of the Detroit
River and the Raisin River points to the sources of pollutional discharges
which render the bottom unfit for the survival of clean-water associations

of organisms. In between the two polluted areas,
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an assoclation of bottom forms containing sensitive, intermediate, and
tolérant specimens indicates that these two polluted areas are independent
and separate of each other.

Samples collected from the Detroit River below sources of pollution
and from the Michigan waters of Lake Erie did not contain a single bur?owing
mayfly. -Among the causative factors involved in the disappearance of this
important fish-food organism are the changes in the lake floor sediments
themselves. The occurrence of ooze or Tlocculent sludge and oil laid down
by pollution'from Détroit and the Monroe area have replaced previously
desirable habitats that supported mayflies and other fish-food organisms.

Suspended solids, and nitrogen and phospnate compounds, do not exclu-
sively originate in menmade waostes since lond run-off can contribute
sizeable quantities of both waste constituents. It should oc remembered,
however, that a survey of known industrial and municipal wcste sources in
the study area reveals a daily contribution of over 1,500,000 nounds of
suspended solids, 60,000 pounds of nitrogen compounds, and 160,000 pounds of
phosphates. Comparison with total stream loadings reveals this is a signi-
ficant part of the waste content in the streom in the case of solids and
nitrogen compounds, and almost the entire nmount in thne case of phosphates.
Manmede or assocliated wastes significantly contribute to the oollution and
degradation of the Michigan waters of Lake Erie.

Partially treated municipal wastes and overflows from combined seirers
Jeopardize the users of the domestic water sunplies from the “andotte intake,
and at timés, from the Southwest intake of.the City of Detroit. Pollution
from these sources also interferes with recreational uses in the lower

Detroit River. If improvement in water quality and increased scope or use
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of the Detroit River is desired, pollution originating from the Detroit
and Wyandotte Sewage Treatment Plants and combined sewers along the entire
shoreline of the River, must be abated.

Deposition of settleable material originating from industrial and
municipal waste discharges is interferring vith navigation, recreationzl
boating, and fish and wildlife propagation, especially near the Inited States
shore and at the mouth of the Detroit River, ond in large arcas of Lake
Erie. Pollution control through reduction of suspended and settlezble solids
originating from industrial and municipal "discharges must be gffected to
protect these uses. Reduction of oil, iron, and phenols that settle out
with the aforementioned settleable solids is also required to assure better
overall water quality. .

All municipal sewage treatment plants in the 2rea practice primery
treatment followed by chlorination. Approximately 50 percent removal of
suspended solids; as well as zlmost all settleable and floating matter, can
be expected to be removed in properly designed and loaded installations.
Primary treatment followed by neavy chlorination hos been demonstrated to be
effective in reduction of coliform concentrations in the Detroit area, how-
ever, removal has tended to be erratic cs chlorine demand in Hrimary effluent
can be variable. Other investigators have found enteric virus removal poor
by primary trectment, even with chlorination. On the other hand, secondary
treatment by the activated sludge method is effective in the :i-2duction of
enteric viruses and, followed by effective chlorination, can accomplish almost
complete removal of these organisms, as well as pathogenic and pollution
indicator bacteria. While there is no direct epidemiologic evidence in

linking enteric virus levels in sewage effluents with incidence of water-
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borne virus diseases such as infectious hepatitis, the strong possibility
of such an occurrenceé does exist, and good public health practice should
meke every effort to locate any of the links ih the chain of transmission.

Although concentrations of ABS were currently found to be below levqls
associated with pollution and interference with water use, this problem may
someday be of concern. Detergent menufacturers have agreed to put on the
markét a biologically degradable, or "soft detergent", which can be broken'
down by conventional sewage secondary treatment processes. No reduction of
either "soft" or "hard" detergents can be expected from primary treatmentt
alone.

Whenever maintenance or emergency recuires alteration of the chlorine
contact time, such as experienced in the experimental bypass of freated
effluent by the City of Detroit, secondary treatment offers an additional
safety factor by providing an effluent of lower and more consistent chlorine
demand which would result in more effective chlorination and reduction of
coliform organisms under such special circumstances.

BOD removal of 35 pEreent can be expected from primary treatment but
was not demonstrated by 21l area plants during the Public Tleclth Service
Survey. BOD removal of as high as 90 percent plus greatly increased effi-
ciency of removal of both suspended and scitlecble solids can ve expected yith
secondary treatment

¢hs can the consistency of operation. Removal of waste constituents such as
phenols and oils can also be efficiently accomplished with secondary treat-
ment.

The problem of reduction of nitrogen compounds and phosp.ntes is more

difficult from the treatment approach. Very little reduction *n the bdasic

elements can be expected with primary trestment. Studies of existing plants
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indicate 30 - 60 percent removal of nitrogen in conventionally designed and
operated Beéondary treatment plants. Changes in the design and operation of
the plant can increase this to over 75 percen£ removal if stress is ﬁlaced
on production of sludge. Several investigators report success with almost
complete removal_of phosphates in municipal and industrlal plent effluents
using chemical coagulation approach with either lime or slum as the
coagulant.

Secondary treatment is synonomous with complete sewage treatment and
is practiced by many communities in the Great Lakes area, including
Milwaukee, Wisconsin; Chicago, Illinois; Tolecdo and Cleveland, Ohio.

Adequate primary and secondary treatment may be considered as the
minimum acceptable level for all municipal waste sources in the area, even
though the magnitude of the load discherged varies greatly (mainly because
of population served), and & detrimental effect cannot be demonstrated from
each facility. This philosophy recognizes the contribution from each source
contributing to the problem as a whole and espouses equity in solution. The
following could be expected to be accomplished by secondary treatment using
the activated sludge process followed by effective chlorination.

1. Grecter than 90 percent reduction in enteric virus density.

2. Consistently low coliform concentrotions in the plant effluent.

3. Approximately 85 - 90 percent reduction in ROD.

L. Apvproximately 80 - 90 percent reduction in suspended solids, and
for all practical purposes, complete removal of settleable solids.

5. Significant reduction of such troublesome constituents as phenols

iron, and oil.

6. Approximately 50 perceﬁt reduction in nitrogen compounds and
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phosphates (with chemical treatment).

Te Effective‘remoyal of ABS when biologically degradable UeTergents
are introduced.

8. When chloripe éontact time is reduced due to emergency or mainten-
ance conditions, more effective chlorination with subsequent coliform
reduction will result with secondary cffluent compared with primary effluent
under the same conditions.

9. Significant reduction of ammonic concentrations with subsequent
lessening of chlorine demend and more effective chlorination by downstrean
domestic water treatment facilities.

A plan for improvement of water quality in the Detroit River and Lake
Erie has been developed in the form.of recommendations to the conferees.
These recommendations are both general and specific and represent a plan of
action to accomplish the desired objectives. Internatl onal Joint Commission
objectives and effluent recommendations were used where approvriate and
when lecking criteria which represent a consensus of thought in this area
were used. If followed, the following should be accomplished:

1. Hazard to public water supplies would be lesqehed.

2. Certain areas now restricted for recreationa; use could be used
with a reasonable degree of security (including Sterling State Park bathing
beaches). It should be pointed out that even with the best treatment now
available, other creas must remain restricted for swimming.

3. Deposition of settleable material from industrisl and municipal
wastes as objectionable sludge banks would be materially decreased. This
would result in improved navigation, recreational boating, and generzl

esthetic enjoymeﬁt of water.
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k., The extremely high loadings of nitrogen and phosphorus compounds
discharging daily into Lake Erie would be reduced by over half and facilities
installed to increase'this reduction even more when technology and knowledge
of treatment provide the necessary answers. This would be a significant
forwvard step in slowing down the accelerated pace.of the aging or fertili-
zation process of Léke Erie caused.fy mon's wastes.

5. International Joint Commission weter cuality objectives for

international waters would be met in all parts of the Detroit River and Lake

Erie.
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RECOMMENDATIONS

Recommendations to achieve improved water quality in the Detroit
River and Michigan waters of Lake Erie are made to the conferees in two
ba;ic forms. .General recommendations of a broad nature are followed by
specific recommendations designed to cope with a particular problem.

In both cases the recommendations are made not only from the standpoint
of maximum water quality improvement through pollution abatement but
also with the realization of the limitation of today's scientific
technology to remove undesirable constituents from wastes. Clean water
and protection of water through abatement of pollution are therefore
the goals of the recommendations. All general recommendations concern-
ing sources of municipal and industrial wastes refer only to those
Michigan facilities discharging into the Detroit River or Lake Erie,
either directly or via a tributary., It is realized that the fulfill-
ment of these recommendations will require considerable capital invest-
ment by the municipalities and industries in the area., Detroit and

its suburban area are typified by a spirit of agressive and dynamic
action in handling their problems. It is hoped that, after the proBlen
is presented in this report and recommendations are made to alleviate
it, such action will result. This assumption is made on the premise
that cleaner water is desired.

General recommendations relating to upgrading the level of waste
treatment in the study area are made independently of the individual
contribution to the degradation of the receiving waters by each treat-
ment facility. 1In those cases where improved treatment is recommended

to reduce a highly significant contribution, additional information
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will follow the discussion of individual facilities.

1. Complete sewage t?eatment including primary treatment, secondary
treatment, and effective full-time chlorination should be adopted
as the minimum level of treatment acceptable for all municipal
installations discharging wastes into the Detroit River, Lake Erie,
or their tributaries. This recommendation is made not only to
alleviate specific problems described elsewhere but also to upgrade
the level of sewage treatment for the area under study.
Chlorination should be expanded to a full-time basis (as the
City of Detroit now practices) to provide greater protection and
improve the quality of the waters all year-round. Chlorination
should be capable of producing an effluent with a monthly geometric
mean coliform concentration not exceeding 5,000 organisms per
100 ml.
2. Sewerage systems with collection sewers terminating in seconda:
sewage treatment facilities should be provided in those areas alonm
the Michigan shore of Lake Erie and the Detroit River where sewers
do not now exist and homes either discharge raw wastes or effluent
from septic tank systems to the watercourse.
3. Regular monitoring of the Detroit River, Lake Erie, and their
tributaries should be carried on as a permanent operation with a
suitable staff and equipment. Such an operation should include
regular sampling of waste effluents and overflows from combined

sewers. Use of aerial techniques for reconnaissance and pollution
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survelllance as practiced now by personnel ot the Michigan

Water Resour;es Commission 1s encouraged and expansion of this
actiﬁity recommended. This monitoring should include surveillance
of oil discharée from outfalls on vessels.

4. Establishment of PHS Water Pollution Control Surveillance
Station (formerly National Water Quality Network Station) in

the lower section of the Detroit River is recommended., This

would be in addition to the network station now in operatién at
the head of the Detroit River. The two stations would collectively
give a better indication of water quality in the Detroit River
than either one alone.

5. Industries discharging wastes to the public streams should
furnish operating records cogtaining discharge information and
concentrations of those waste constituents desired by the Michigan
Water Resources Commission.,

6. Municipal waste treatment plants should enlarge their program
~to include analyses of waste constituents found to be present in
significant quantities Iin their wastes {such as phenols, iron,
nitrogen compounds, and phosphates) as desired by the Michigan
Department of Health. The results of these analyses should be
submitted regularly to the Department,

7. A concentrated effort should be made by all agencies operating
municipal and industrial waste treatment facilities to eliminate
accidental spills of pollutional material to the river. This
should be accomplished by looking ahead and planning waste treat-

ment and production operations to minimize the possibility of
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such accidents. An in-plant survey with this end in mind is
recommended.

8. All wéste treatment facilities should be designed, or in

many cases existing facilities modified, to prevent the neces-
sity of by-passing.untreated wastes during maintenance and
renovation operations.

9, All industries in the area discharging their waste material
to the public waters should accept waste treatment as a vital
part of plant operation. Thils acceptance can be shown by
providing édequate funds for proper operation. An inventory

of all waste treatment equipment'and supplies should be maintained
on the plant premises in order that a minimum delay in effective
waste treatment will result when replacement is necessary.

10, Effort should be made through the auspices of the Inter-
national Joint Commission to bring to the attention of Canadian
water pollution control authorities significant waste contribu-
tion from Canadian sources in the Upper St. Clair River affecting
water quality in the United States section of the Detroit River.
They should be encouraged to bring about more effective pollution

abatement to protect downstream water use.
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Overflows from Combined Sewers

Although the severe effect of overflows from combined sewers upon
water quality in the Detroit River and limited areas of Michigan Lake
Erie was demonstrated, a specific method of approach to the solution
of this problem is not now evident. The two methods considered
feasible are:

1. Separation of the combined system into two systems,

one handling sanitary waste and one storm runoff,

2. Treatment of combined overflows, including holding

compartments and chlorination of overflow discharged to

the watercourse.

It is recommended that a detailed engineering study be made by
the municipal and county governments concerned to determine costs and
select which of the two methods best suits their needs. It is further
recommended that a report of these investigations be submitted within
two years to the Secretary of Health, Education, and Welfare containing
the method to be used to solve this problem and a time schedule for
accomplishment.

An additional recommendation 1s made concerning the current
operation of the combined sewer system in the Detroit area. Agenciles
responsible for the operation of combined sewer systems should
immediately take steps to lessen the pollution effects of malfunctioning
overflow regulators by finding and correcting the cause of failure of
thegse diversion devices and checking the operation of all overflows

every day to determine if unnecessary overflows are occurring due to

this cause.

73



Federal Installations

U. S. Naval Air Station, Grosse Ile, Michigan

1. A separator capable of producing an effluent containing less
thaq 15 mg/1l oil should be installed on the line receiving air-
craft washing wastes.
2. Operation of existing sewage treatment facilities should be
improved by performing such procedures as breaking up scum in
gas vents, reversal of flow at periodic intervals, more frequent
withdrawal of sludge, and daily scraping of the sides of the
sedimentation chamber.
3. Better operation records for submission to U. S. Navy and
Michigan Department of Health should be maintained,
4. Continuous and effective chlorination of plant ef{iuent should
be practiced to assure that the geometric mean coliform density
does not exceed 2,400 organisms per 100 ml.
5. The outmoded septic tank installation at the boat dock
should be replaced with a treatment unic of the "Aerobic Digestion"
type providing primary and secondary treatment followed by
chlorination of the effluent,
6. If the U. S. Naval Air Station does not close on or before
September 1, 1967, as scheduled, one of two alternatives should
be followed:

a. Connection to the municipal sewage collection and

treatment system proposed for construction at Grosse Ile.

b. Enlargement of the present naval facilities to include

secondary treatment as proposed in the original plans.
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At this ﬁrifing the Navy has agreed to all of the foregoing
recommendations and has already taken steps to accomplish all but the

last recommendation.
U. S. Coast Guard Station - Detroit River Light

A macerator-chlorination type treatment similar to those placed
aboard motor launches should be installed to the sanitary waste line

now discharging raw sewage into Lake Erie.
U. S. Corps of Engineers Dredging Operations

1. The hopper dredges should discontinue disposing of the ship's
trash and garbage at the Raisin River dumping grounds,

2. Suitable treatment units should be installed aboard ship to
adequately dispose of all sanitary wastes including trash, garbage,
and human excreta,

3. Closer control should be exercised to minimize the loss of
dredge material from the hoppers while proceeding to the dumping
grounds.

4, A vigorous attempt should be made by the Corps of Engineers
to reduce the amount of dredging with action leading to reduction
of discharge of settleable material by increasing the charges to
polluters for removing the material commensurate with the damages
to water uses incurred. It 1s believed that it was not the
intent of Congress that such dredging operations shouid provide

a method of disposal of solid material deposited by individuals

or corporations in navigable streams. It is desirable not only

75



that dredged channels be maintained but that every means possible

be taken to keep the cost of such maintenance to a minimum.

The District Engineer agreed to take steps to see that the recom-
mendations be put into effect. He reiterated that tﬂe Corps of Engineers
does charge the polluters for removing the material commensurate with
the damages to water uses incurred and that the Corps of Engineers
does not have any statutory authority to prevent the original discharge
of the material to the navigable waterway. He also stressed the
responsibility of the Corps of Engineers in enforcing Federal legisla-

tion relative to discharge of waste materials from vegsels into

navigable waters.
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Sterling State Park

These recommendations will be repeated on a more specific basis

Eor each

industry and municipality involved. The recommendations

listed here emphasize what 1s necessary to improve conditions at

sterling

1.

and

2,

State Park and assure satisfactory water quality there.

The Consolidated Paper Company, Union Bag-Camp Paper Company,
Monroe Paper Products Company should:

a, Immediately begin effective chlorination of plant
effluent to reduce bacterial concentrations discharged

to the Raisin River.

b. Immediately improve operation of existing facilities

to remove more effectively suspended and especially
settleable solids in their effluent.

c. Provide holding basins for wastes discharged during
emergency bypass to prevent diversion of this discharge

to the Raisin River,

d. Construct additional secondary waste treatment
facilities capable of effectively reducing suspended

and dissolved organic solids and thus reducing the

BOD load discharges to the Raisin River,

The Ford Motor Company should:

a. As soon as possible eliminate detectable concentrations
of cyanide from the plant effluent.

b. Immediately begin effective chlorination of the effluent

from their sewage treatment plant.

c. Construct secondary treatment facilities for their sewage,
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3. The City of Monroe should:
a. Continue at a rapid pace their plan of separating roof
runoff from sanitary wastes to prevent overloading municipal
waste treatment facilities following heavy rainfall.
b. Immediately expand chlorinatiop of plant effluent to
the entire year.
c. Exﬁand existing sewage treatment facilities to provide for
secondary treatment capable of further reducing suspended and
dissolved organic solids. Present operation of existing
facilities 1s outstanding from the standpoint of reduction
of BOD and suspended solids, and additional facilities will
be required to achieve increased efficiency.
4. In the area north of Sterling State Park between Sandy Creek
and Stony Creek; measures should be taken to eliminate direct and
indirect discharge of sanitary sewage to Lake Erie. All discharge
of sanitary wastes to the storm pumping stations should be
eliminated. Areas gaving improperly functioning septic tanks
and direct discharge installations should be sewered and the
wastes transported to a sewage treatment plant providing complete
treatment and chlorination,
5. The practice of allowing discharge of raw and septic tank
effluent to surface drains originating in the suburban area
outside the City of Monroe should be discontinued. This material
is discharged into the Raisin River’during heavy rainfall. The
area should be sewered with sanitary wastes transported to a

sewage treatment plant providing complete treatment and chlorination.
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The fofegoing fecommendations are listed in the order of greatest
importance in improving water quality at the Sterling State Park so

that thi‘s recreational area could be more fully utilized in future years.
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Municlpal Waste Treatment

Detroit (Belle Isle Sewage Treatment Plant)

Resuits from the survey revealed a plant effluent of low concentra-
tion and treatment ;emoval efficiencies within accepted limits for this.
type facility. While the per cent BOD removed was low (25%) the low
concentration in the influent (60 mg/l) makes it difficult to achieve
a higher degree of removal. Total coliform and fecal streptococci
concentrations in the effluent were high (7,890,000 and 297,000) but
gshould be expected in this type plant without chlorination.

Consultation with Michigan Health Department personnei revealed
plans by the City of Detroit to abandon this plant and pump sewage
from Belle Isle across to the mainland and into the Detroit system.

This action is recommended as the most practical under the circumstances.
If this is not accomplished, the following is recommended in addition
to the general recommendations previously stated:

1. TImmediate full-time chlorination of plant effluent should

be accomplished capable of producing an effluent with a

monthly geometric mean coliform concentration not exceeding

5,000 organisms per 100 ml.
Detroit (Main Treatment Plant)

Sewage received at the Detroit plant is considered of average
strength from the standpoint of BOD and suspended solids concentrations,

Study of the plant effluent results collected during these surveys
revealed waste constituents at levels normally not associated with

municipal wastes. Among these are oil and grease, phenols, copper,

80



iron, chromium, nickel, zinc, and lead. Average phenol and oil effluent
concentrations exceeded International Joint Commission recommendations.

Ammonia-nitrogen concentration and loadings in the effluent were
high. Pﬁosphate effluent concentration averaged 36 mg/l, representing
a discharge to the Detroit River of 145,000 lbs/day of this substance.

Suspended solids, settleable solids, and BOD values in the plant
effluent are considered high, and treatment efficiency for these sub-
stances is considered low although study of long-term records revealed
higher efficlency at other times. Settleable solids removal during
the survey was considered poor at 54%. The average suspended solids
loading of 607,000 lbs/day is considered high. BOD loadings to the
Detroit River of 500,000 lbs/day represent a population equivalent of
approximately 3 million. These ranges of removal efficiency usually
indicate an overloaded primary facility.

Bacteria removal during the survey was excellent and concentration
in the effluent very low. This presumably was accomplished by raising
the level of chlorination; and while averages during the survey do not
correspond with mean monthlyaverages during the study period, they show
that effective bacterial control can be accomplished on an average,
if not consistent, basis.

Waste loadings from the main plant of the City of Detroit are
responsible not only for allarge part of the degradation of the waters
of the lower Detroit River but also constitute a ma jor source of
nitrogen compounds and the major source of phosphates going into and
contributing to the fertilization of Lake Erie. The major contribution

of waste constituents from municipal sources being discharged into the
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Detroit River and subsequently into Lake Erie originates from this
effluent.

The following recommendations are made:
1. Existing primary treatment facilities should be enlarged to
provid; additional retention time in settling basins.
2. Facilities should be enlarged to provide secondary treatmen
capable of producing an effluent containing not more than:

a. Suspended solids concentration of 35 mg/l

b. Settleable solids concentration of 5 mg/1l

c. BOD conéentration of 20 mg/1

d. Phenol concentration of 20 ug/l

e. O0il concentration of 15 mg/l

It 18 expected that good operation can reduce the effluent
concentrations below these figures.
3. Additional treatment for phosphate removal should be {installed
as soon as possible. Chemical coagulation followed by adequate
sedimentation is recommended. The facilities should be designed
and operated to remove at least 80% of the total phosphate in
the plant effluent.
4., Existing chlorination facilities should be operated to provide
an effluent with a monthly geometric mean coliform concentration

of less than 5,000 organisms per 100 ml.
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Wayne County Sewage Treatment Plant (Wyandotte)

It is difficult to assess fairly the waste contribution and effect
of this plant upon water quality in the Detroit River because extensive
enlargeéents and modifications have been underway through almost the
entire Public Health Service survey.. Greatly
overloaded when the project began, it was necessary to bypass untreated
wastes for a portion of most days to the Detroit River. Enlargement
of primary facilitles was designed to alleviate this condition. The
first Public Health Service survey of the Wyandotte survey was cancelled
at the request of plant officials because of construction difficulties
assoclated with the enlargement.

Two surveys at this plant indicate an influent sewage of average
strength in terms of BOD and suspended solids.

Results of these surveys also indicate waste constituents at
levels normally not associated with domestic sewage. These include
phenols, oil and grease, 1lron, chromium, copper, cadmium, nickel,
zinc, and lead,

- Average concentrations of suspended solids and settleable solids
were high during‘the two surveys and loadings to the river significant.
Average BOD in the effluent during the first survey was high at 120 mg/
and the loadings significant (population equivalent of 132,000).
Treatment efficiency in this plant for BOD and suspended solids removal
was in the expected range for this type of plant.

Average phenol and oil concentrations in the effluent were‘above

the International Joint Commission recommended effluent levels.

Contribution of nitrogen compounds was significant, and phosphate
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concentrations of 40 mg/l were considered unusually high and the loading
of 7,200 lbs/day considerable,

Bacteriological control was excellent during the first survey
when chlorination of the effluent was practiced., Geometric mean con-
centrations for total coliforms, fecal coliforms, and fecal streptococci
during the first survey were less than 100 organisms per 100 ml. Study
of plant operation records reveals these results are not typical; but
once again, it 1s encouraging to note that results in this magnitude
can be obtained. During the second survey, effluent chlorination was
not practiced, and geometric means for total coliform, fecal coliform,
and fecal streptococcl exceeded one million,

Suspended solids, nitrogen compounds, phosphates, and organic
matter contribute significantly to the degradation of the Detroit River
and fertilization of Lake Erie.

In addition to the general recommendations previously stated it
is recommended that:

l. Treatment facilities should be enlarged to provide secondary

treatment capable of producing an effluent containing not more

than:
a. Suspended solids concentration of 35 mg/1l
b. Settleable solids concentration-of 5 mg/l
c. BOD concentration of 20 mg/1
d. Phenol céncentration of 20 ug/1
e. 0il concentration of 15 mg/1l
It is expected that good operation can reduce the effluent

concentrations below these figures.
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2. Additional treatment for phosphate removal should be
installed. Chemical coagulation followed by adequate sedi-
mentation is recommended. The facilities should be designed
and operated to remove at least 807% of the total phosphate

in the plant effluent.
Wayne Cdunty Sewage Treatment Plant (Trenton)

Results of the Trenton survey revealed high concentrations of
oil and grease and phenols in the plant effluent., Values of both
constituents exceed International Joint Commission recommended
effluent levels,

Average suspended and setfleable solids were high in the effluent,
but treatment efficiency was within the r;nge expected for this type
of installation.

Bacteriological control during the survey was excellent, with all
samples examined averaging less than 15 organisms per 100 ml. Examina-
tion of plant records reveals that though these values are not typical,
they are certainly outstanding.

With the construction of the new primary plant by the City of
Trenton just before this project ended, waste loadings to the county
plant were no doubt significantly reduced. Wastes from this plant
do not materially contribute to the degradation of the Detroit River
except from the standpoint of bacterial pollution during eight months
of the year.

No recommendations other than those listed under the general

category are made for this installation.
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Waynme County Sewage Treatment Plant (Grosse Ile)

The .results of this survey revealed pﬁenols and oil ;nd grease
effluent conceﬁtrations in excess of Internatiénal Joiﬁt Commission
recommended effluent limits.

Removal efficiencies for suspended and settleable solids were
within expected. 1imits for this type of installation.

Bacterial control during the survey was excellent, with effluent
geometric means for all organisms examined under 25 per 100 ml,

Wastes from this plant do not materially contribute to the
degradation of the Detroit River except from the standpoint of
bacterial pollution during eight months of the year,

A new primary sewage treatment plant is scheduled for construc-
tion in the near future. This plant will serve the entire island,
and it 1s difficult to predict treatment efficiencies or waste loadir

No recommendations other thaﬁ those listed under the general-

category are made for this installation.

Monroe Sewage Treatment Plant

Results from the two surveys indicated an influent fairly typical
of a weak domestic waste. ' Exceptions to this general observation include
soluble and total phosphates and high concentrations of certain toxic
metals includingvcopper, zinc, and lead. These constituents were present
in approximgtely the same concentrations in the plant effluent.

Plant efficiency as measured by per cent removal of suspended
solids and BOD was very good for a primary sewage treatment plant.

Bacterial control was effective during the first survey when effluent
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chlorination was practiced but poor during the second survey when no
chlorine wés added for effluent disinfection.,

Study of operating records revealed that similar degrees of plant
efficiency were maintained on aﬂlong-term basis.

011 ana phenoi concentrations in the plant effluené exceeded
International Joint Committee recommendations.

In summary, the operation of this plant is considered outstanding
and far above average for an Installation of this type, and the operating
personnel are so commended.

This plant contributes to the degradation of the Raisin River and
subsequently Lake Erie. Its contribution, however, 1is minor compared
to the paper mills on the Raisin.

The following is recommended in addition to the general recommenda-
tion already stated:

1, The City of Monroe should continue at a rapid pace to

implement its plan of separating roof runoff from sanitary

wastes to prevent overloading plant facilities following

heavy rainfall.
Other Municipal Installations

Four municipal sewage treatment plaﬁts in the study area were not
evaluated by survey either because they were new and not in operation
at the time (City of Trenton sewage treatment plant and City of Riverview
sewage treatment plant) or they were located on the Huron River whos;
contribution to the degradation of Lake Erie could not be demonstrated,

The Huron River sewage treatment plants near the mouth serve the

municipalities of FlatRock and Rockwood.
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No recommendations other than the general recommendations previously

stated are made for these facilities.
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Industrial Waste Treatment

Each industry survey by personnel of the Michigan Water Resources
Coumission and the Public Health Service 1is listed in alphabetica} order
followed by a brief evaluation of the waste treatment facility and
recommendations designed to improve water quality in the waters under
study. The Detroit River industries constitute the first three sections
and are followed by those located on the Raisin River and Lake Erie.

The recommendations which follow are in addition to the general
recommendations previously stated which are applicable to industrial
waste treatment,

The recommendations which limit the effluent concentration of
particular waste constituents are made with the idea of reduction of
overall loadings. If significant increase in the volume of plant
discharge 1s effected, a corresponding decrease in recommended waste

concentrations will be required.
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Section I - Upper Detroit River Industries

Allied Chemical Corporation (Solvay Process)

Wastes from this plant have excessively high concentrations of
suspended and settleable solids, phenols, and chlorides and at times
exceed the International Joint Commission range for pH. Chloride
loadings from this source represent approximately 20 per cent of the
entire industrial loading to the Detroit River. Suspended and
gsettleable s0lids loadings and effluent concentrations indicate a
lack of waste control and disregard for the receiving stream. The
following recommendations are made:

1, Adequate sedimentation units should be installed for

maximum removal of suspended and settleable solids, and

'operation and maintenance at existing facilities should be

improved.

2. Treatment for phenol reduction should be installed capable

of limiting the concentration in the plant effluent to ZO.Pg/l.

3. Wastes should be consistently neutralized to levels

between pH 5.5 and 10.6 to conform to International Joint

Commission recommendations.

4. The industry should begin investigation of methods to

dispose satisfactorily of chlorides other than discharge into

thé Detroit River. While no practical method of removal from
plant effluent now exists, alternate methods of disposal of
concentrated brines, such as subsurface disposal, should be

investigated.
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Anaconda-American Brass Company

Although the waste discharges (principally toxic metals) have
only }imited effect on water quality of the Detroit River, continued
control and treatmént, presently employed, are needed to maintain
this level. No recommendations for improvement of the plant effluent

are made at this time,
Great Lakes Steel Corporation - Blast Furnace Division

Waste treatment facilities provided for the removal of irom,
phenols, and suspended sollds are ineffective. Nearly 100 per cent
of the suspended solids in the plant effluent were found to be readily
settleable., OQutfalls from this industry located on the old channel
of the Rouge River did not contain significant waste pollutants.
The following recommendations are made:

1, Operation should be improved to consistently limit the

concentration of phenols and iron in the effluent to 20_yg/1

and 17 mg/1l, respectively.

2, Addi;ional gsedimentation facilities should be installed

to remove a greater percentage of the suspended and settleable

solids.
Parke Davis Company

Waste Treatment at this installation is considered satisfactory
at thig time, and no specific recommendations for improvement are

made,

91



Revere Copper and Brass, Inc,

The concentration of oil and settleable solids in the effluent
from this installation is considered excessive. All of the suspended
solids released by this industry are readily settleable. The
following recommendations are made:

1. The concentration of oil and grease in the effluent

should not exceed 15 mg/1l, and this should be achieved by

improved oﬁeration or new facilities.

2. Adequate sedimentation facilities should be installed

to remove the settleable material in the plant effluent.
United States Rubber Company

Waste treatment at this installation 1s considered satisfactory

at thig time, and no specific recommendations are made,
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Section II - Rouge River Industries

Allied Chemical Corporation (General Division)

Stringent control should be exercised over acid leaks and
discharges to prevent spills to the Rouge River. It is recommended
that the hydrogen ion concentration in the plant effluent be main-
tained at a level comparable to that obtained during the Michigan
Water Resources and Public Health Service survey (pH 7.1-7.5).

Other than neutralization as mentioned above, waste treatment
at this installation is considered satisfactory at this time, and

no other specific recommendations for improvement are made.
Allied Chemical Corporation (Plastics Division)

Phenol and ammonia concentrations in the plant effluent were
considered excessive at 10,600 g/l and 166 mg/l, respectiveiy.
Waste loadings of these waste constituents are relatively small
because of a low volume of discharge, The following recommendations
are made:

1. Treatment for phenol reduction should be installed

(or present facilities operated) capable of limiting the

concentration in the plant effluent to 20 ng/l.

2. Treatment facilities should be installed capable of

materially reducing the concentration of ammonia in the plant

effluent,
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Allied Chemical Corporation (Semet-Solvay)

Phenol concentrations in the plant effluent were found to be
quite satisfactory during the survey conducted by the Michigan Water
Resources Commission and the Public Health Service. Spot samples
collected at other times revealed excessive concentrations of this
substance. It is therefore recommended that this Iindustry maintain
phenol levels below 20 yg/l as demonstrated during the survey.

Other than phenolic control as mentioned above, waste treatment
at this installation is considered satisfactory at this time, and

no other aspecific recommendations for improvement are made.
Allied Chemical Corporation (Solvay Process)

Wastes from this plant have excessively high concentrations of
phenols and chlorides and at times exceed the International Joint
Commission recommended range for pH. Chloride loadings represent
approximately 10 per cent of the entire industrial load to the
Detroit River. The following recommendations are made:

1, Tre;tment for phenol reduction should be installed, or

present facilities operated, to limit the concentration in

the plant effluent to 20 pg/1.

2, Wastes should be consistently neutralized to levels

between pH 5.5 and 10.6 to conform to International Joint

Commission recommendations.

3. The industry should begin investigations of methods

to dispose satisfactorily of chlorides other than discharge

to the Detroit River, While no practical method of removal
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from plant effluent now exists, alternate methods of disposal

of concentrated brine, such as subsurface disposal, should be

investigated.

American Agricultural Chemical Company

Waste treatment at this installation is considered satisfactory

at this time, and no specific recommendations are made.
Darling and Company

Survey reports indicate inadequate facilities for control of
BOD and coliform organisms. Treatment for effective control is
needed immediately to eliminate excessive discharges of BOD, .coliform
organisms, oll and grease, and suspended solids. This plant dis-
‘charges to the Rouge, and subsequently to the Detroit River, wastes
equivalent in oxygen-consuming capacity to the untreated wastes of
over 40,000 persons. The following recommendations are made:
1. Facilities should be Installed which are capable of
limiting the concentration of coliform organisms in the
plant effluent to a monthly geometric mean not exceeding
5,000 organisms per 100 ml,
2. Treatment facilities should be installed which are
capable of limiting concentrations of the following waste
constituents as indicated:
a. BOD not to exceed 100 mg/1
b. Suspended solids not to exceed 85 mg/l
c. Settleable solids not to exceed 5 mg/l
d. Phenols not to exceed 20 yg/1

e. 01l and grease not to exceed 15 mg/1l
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Ford Motor Company

Wastes from this plant represent in volume approximately
83 per cent of the industrial wastes being discharged into the
Rouge and subsequently into the Detroit River. Phenolic wastes
exceed the 1limit of 600 pounds per day set by the Michigan Water
Resources Commission in their order of determination. Concentra-
tions of iron, phenols, and oil exceed the International Joint
Commission recommendations. Suspended and especially settleable
solids are considered excessive at times, while excellent control
was achieved on other occasions. Acid in the form of spent pickling
liquor 1is excessive and imparts an unnatural color to the Rouge and
Detroit Rivers. Excessive concentrations of copper and cyanides
were detected in one effluent channel (Tallrace outlet). Low values
of pH were observed outside of ghe International Joint Commission
recommended range.

The loadings of phenols, iron, and oil and grease from this
industry constitute over 90 per cent of the loading from industrial

¢

sources to the Rouge River. Improvement must be accomplished at this
source 1f significant reduction in waste 1oadinés to the Rouge River
and subsequently to the Detroit River is to be effected.

The following recommendations are made:

1. Cyanide concentration in all outlets should be reduced

to 0.01 mg/l or less.

2. Sedimentation facilities should be provided at Roulo Creek

and Gate 11 to reduce the concentration and loading of suspended

and settleable solids in the effluent. These facilities should
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be capable of producing an effluent whose concentration

of suspended solids does not exceed 85 mg/l and settleable
solids does not exceed 5 mg/l.

3. Waste treatment practices should be reviewed at this
installation to assure that phenol concentrations in the
plant effluent do not exceed 20 yg/l and the iron concentr:

tion does not exceed 17 mg/1l.
American Cement Corporation (Peerless Division)

Suspended solids, almost all of which are readily settleable,
are present in excessive concentrations in the plant effluent. It
18 recommended to limit the effluent concentration of suspended
solids to 85 mg/l and settleable solids to 5 mg/l.
Other than the problem concerning suspended and settleable solids
mentioned above, waste treatment 1s considered satisfactory, and no

other specific recommendations are made,
Scott Paper Company

Discharges of excessive quantities of phenols, suspended solids,
and BOD impose a severe burden on the Rouge and subsequently the
Detroit River, Thils industry discharges to the receiving stream
wastes equivalent in oxygen-consuming capacity to the untreated sewage
from a population of over 800,000 persons. The following recommenda-

tion is made:
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1. Secondary treatment facilities should be installed
which are capablé of producing an effluent containing not
more than:

a. Phenol concentration of 20 pg/l

b. Settleable solids concentration of 5 mg/l
In addition these treatment facilities should be capable of
producing at least a 50 per cent reduction in the BOD loading

to the receiving stream.
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Section III - Lower Detroit River Industries

Chrysler Corporation (Amplex Division)

Pollution control is considered satisfactory at this time,

and no specific recommendations for improvement are made.
Chrysler Corporation (Cycleweld Division)

Pollution control is considered satisfactory at this time,

and no specific recommendations for improvement are made.
Chrysler Corporation (Engine Division)

Phenol concentrations in the plant effluent were found to exceed
International Joint Commission recommendations. Treatment should be
provided to limit the phenol concentration in the effluent to 20 ug/l.

Other than control of phenol concentration, waste treatment is
considered adequate at this time, and no additional specific recommenda.

tions for improvement are made.
Dana Corporation

Concentrations of oil, phenol, and iron exceeding International
Joint Commission recommendations were found in the effluent of this
plant, The following recommendation is made:

1. Treatment facilities should be installed capable of

producing an effluent containing not more than:

a. 01l concentration of 15 mg/l
b. Phenol concentration of 20 pg/l

c. Iron concentration of 17 mg/1l
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E. I. du Pont de Nemours and Company
(Industrial and Blochemical Division)

At times the pH of the plant effluent was outside the Inter-
national Joint Commission recommended range of pH 5.5-10.6. Acid
wastes should be neutralized to conform with this recommendation,

Other than pH control, waste treatment 1s satisfactory at this

time, and no additional specific recommendations for improvements

are made,

Firestone Tire and Rubber Company

Excesgsive concentrations of iron, suspended solids, settleable
solids, and acid were found in the plant effluent. At times phenol
concenérations exceeded International Joint Commission recommendations,
and the pH was below the International Joint Commission recommended
range of pH 5.5-10.6. The following recommendations are made:

1. Acid wastes should be neutralized so that plant effluent

is within the range of pH 5.5-10.6.

2., Iron and phenol concentrations in the effluent should be

reduced by additional treatment to a level not exceeding

17 mg/1 and 20 pg/1, respectively,

3. Additional sedimentation facilities should be provided

capable of producing an effluent not exceeding 85 mg/l suspended

solids and not exceeding 5 mg/l settleable solids.

Fuel 0il Corporation

Excessive concentrations of oil were found in the effluenL irom

this installation (when ships were being washed). In fact, the
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concentration observed during the survey was over 20 times as higﬂ as
the International Joint Commission recommendation of 15 mg/l. The
following recommendations are made:
1. The oil concentration in the effluent should be reduced
immediately to 40 mg/l by improved operation of existing
facilities.
2. Additional treatment should be provided to limit the

oil concentration in the plant effluent to 15 mg/l.
Great Lakes Steel Corporation - Strip Mill

Excessive quantities of suspended solids and settleable solids
were found in the plant effluent. Since the major portion of these
suspended solids 1s readlly settleable, the concentration of settle-
able solids should be limited to 5 mg/l and the concentration of
suspended solids to 85 wmg/l by either improved operation or additional
treatment facilities,

Other than the problem of settleable solids, waste treatment is
considered satisfactory at this time, and no additional recommendations

for improvement are made.
Koppers Company

Large concentrations of phenol were found in outfall number 2
which exceeded International Joint Commission recommendations. It is
recommended that treatment of the wastes be provided to reduce the
phenol concentration to a level below 20 pg/l.

Other than the phenol problem, waste treatment was considered
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satisfactory at this time, and no additional recommendations for

improvement are made.

Great Lakes Steel Corporation - Ecorse

Excessive concentrations and significant quantities of oil,
phenols, iron, suspended solids, settleable solids, and acid were
found in the effluent from this installation, Over 50 per cent of
the iron and acid loadings to the Detroit River originate from this
source. Effluents containing acid wastes are far below the Inter=-
national Joint Commission recommended range of pH 5.5-10.6. The
following recommendations are made:

1. Wastes should be neutralized before discharge to fall

within the range pH 5.5-10.6.

2. 011 concentrations (especially in outfalls number 2 and

number 11) should be reduced by additional treatment or

improved operation to 15 mg/l.

3. Iron concentrations should not exceed 17 mg/l. This

should be accomplished by the installation of treatment

facilities or improved operation,

4. Treatment facilities should be installed capable of

producing an effluent containing not more than:

a. Phenol concentration of 20 ug/l
b. Suspended solids concentration of 85 mg/1

¢. Settleable solids concentration of 5 mg/1
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McLouth Steel Corporation - Gibralter

Excessive concentrations and quantities of phenols and acid
were found in the effluent of this industry. 1In addition, control
of o1l and iron concentrations was considered marginal, The follow-
ing recommendations are made:

1. All waste treatment practices should be reviewed and

steps taken to improve the effluent to conform with the order

of determination issued by the Michigan Water Resources

Commisgsion,

2. Treatment should be improved to assure a phenol concentra-

tion in the effluent not exceeding 20 pg/l.

3. Wastes should be neutralized to assure a pH within the

range pH 5.5-10.6.
McLouth Steel Corporation - Trenton

Operation of the waste treatment facilities of this installation
has been very erratic from the standpoint of control of suspended
solids, settleable solids, iron, phenols, oil, and pH. At times
excellent pollution control is achieved in all measures of water
quality mentioned above. At other times complete lack of treatment
effectiveness was observed, with concentrations of solids, oil,
phenols, and iron exceeding the Internationai Joint Commission
recommendations and the order of determination of the Michigan
Water Resources Commission,

Since it has been demonstrated that this industry can achieve
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effective pollution control by operation of its existing facilities,
it is recommended that a thorough review be given waste treatment
operations to assure an effluent which meets the following criteria:

a. Phenol concentration not exceeding 20‘pg/1

b. 01l concentration not exceeding 15 mg/l

c. Iron concentration not exceeding 17 mg/1l

d. Suspended solids concentration not exceeding 85 mg/l

e. Settleable solids concentration not exceeding 5 mg/l .

In such a review, attention should be given to preventive mainte-

nance and replacement of worn equipment before failures occur.
Greater attention should be given to training of operators of waste
treatment facilities. A complete stock of inventories of parts and
equipment should be maintained to assure a minimum amount of down

time when an equipment failure does occur,
Mobil 0il Company

During the survey the concentration of o1l in the plant effluent
was excessive, but additional grab samples before and after the survey
indicated satisfactory control. Effective operation of the industry's
oll separation facilities should also improve suspended solids removal.
Phenol concentrations were consistently high, averaging 12,000 pg/1,
which‘far exceeds the International 'Joint Commission recommendation
of 20 pg/l.

The following recommendations are made:

l. Existing facilities should be operated effectively to

assure an oil concentration in the effluent below 15 mg/1.
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2. Suspended solids and settleable solids should be maintained
in the effluent below 85 mg/1 fnd 5 mg/l by improved operation
of exilsting facilities or installation of new facilities.

3, Treatment should be provided to reducg’the phenol concentra-

tion in the effluent to 20 pg/l or less.
Monsanto Chemical Corporation

Wasté treatment at this installation is satisfactory with the’
exception of phosphate concentrations in the plant effluent. It is
recommended that treatment be provided to reduce the phosphate
concentration and loading to at least 80 per cent of the present

values of 240 mg/l and 10,000 pounds per day,.
Pennsalt Chemicals Corporation - East Plant

The concentration of chlorides, suspended solids, and settleable
solids in the plant effluent was considered excessive. Approximately
1/2 million pounds of chlorides per day were discharged from this
source to the Detroit River, representing about 20 per cent of the
lndustrial loading to the river., The following recommendations are
made !

l. Treatment facilities should be installed to reduce the

suspended solids in the plant effluent to 85 mg/l and

settleable solids to 5 mg/l.

2. The industry should begin investigation of methods to

dispose satisfactorily of chlorides other than discharge into

the Detroit River. While no practical method of removal from
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plant effluent now exists, alternate methods of disposal of
concentrated brines, such as subsurface disposal, should be

investigated.
Pennsalt Chemical Corporation - West Point

Wastes from this industry exhibit excessive concentrations of
phenols, suspended solids, and settleable solids. Phenol concentra-
.tions were found over 1,000 pg/l, which far exceeds the International
Joint Commission recommendation of 20 ug/l. The following recommenda-
tions are made:

1. The entire waste disposal program of this plant should

be carefully investigated by company personnel, since discharge

of phenols, oxidizing agents, and settleable solids is far in

excess of that expected by company officials.

2. A phenol concentration of not more than 20 ug/l should be

maintained in all discharges leaving the plant.

3. Settleable solids in the effluent should be reduced by

improved operation gnd maintenance of existing treatment

facilities.
Shawinigan Resins Corporation and
Monsanto Chemical Corporation (Saflex Division)

The wastes from these industries are discharged to the Detroit
River from a common lagoon. During the survey the only waste
constituents considered excessive were BOD and suspended solids

(originating primarily from Shawinigan Resins). The installation of
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a new lagoon after the survey should reduce these levels considerably.
Waste treatment at this installation is considered satisfactory

at tﬂis time, and no specific recommendations are made.

Wyandotte Chemicals Corporation - North Plant

Concentrations of phenols, chlorides, suspended solids, and
settleable solids in the plant effluent were found to be excessive.
The contribution of chlorides in the amount of 1,300,000 pounds
per day represents almost half the entire industrial loading to the
Detroit River, The suspended and settleable solids loadings from
this industry represent 35 per cent of the total loadings to the
Detroit River from industrial sources.

The composition of the suspended solids (most of which are
readily settleable) is mainly calcium bicarbonate. This chemical
is almost insoluble in water and will readily settle out in clarifiers.
The siudge from this operation will cover the river and lake bottom
and can interfere with aquatic life.

The following recommendations are made:

1. Phenol concentration in the plant effluent should be

limited consistently to 20 pg/l or less by either improved

operation of existing facilities or installation of new
treatment facilitiles,

2. Treatment facilities should be provided capable of

producing an effluent containing not more than:

a. Suspended solids concentration of 85 mg/1

b. Settleable solids concentration of 5 mg/1
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3, The industry should continue investigation of methods to
dispose satisfactorily of chlorides other than discharge into
the Detroit River. While no practical method of removal from
plant effluent by treatment now exists, alternate methods of
disposal of concentrated brines should continue to be investi-

gated.
Wyandotte Chemicals Corporation = South Plant

Heavily concentrated wastes are pumped from this plant to the
waste beds of Fighting Island. The remainder of the plant effluent
is discharged to the Detroit River and contalns excessive concentra-
tions of chlorides and suspended solids., Wide fluctuation in many
waste constituents was also observed.

The following recommendation is made:

1. The concentrations of suspended solids and settleable

solids in the plant effluent should be reduced to 85 mg/l

and 5 mg/l by additional waste treatment facilities.
Wyandotte Chemicals Corporation = South Plant (Propylene Oxide)

The effluent from this plant contalned excessive concentrations
of chlorides and suspended solids. The pH of this effluent was
higher than the International Joint Commission recommended range of
pH 5.5-10.6.

The following recommendations are made:

1, The pH of the effluent should be adjusted to the range

505" 1006-
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2, Treatment facilities should be provided capable of
producing an effluent containing a suspended solids con-
centration not more than 85 mg/l and settleable solids

concentration not more than 5 mg/l.
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Section IV - Raisin River and Lake Erie Industries

Enrico Fermi Atomic Reactor

This was the only industrial facility survey that was located
directly on Lake Erie. Waste treatment was found to be satisfactory,

and no specific recommendations are made.
Consolidated Paper Company - North Plant

Significant quantities of phenols, o0il, suspended solids,
settleable solids, and BOD originate from this source and are dis-
charged into the Raisin River and subsequently into Lake Erie.

The wastes from this industry are equivalent in oxygen-consuming
capacity to the untreated wastes from a population of over 100,000
persons. This represents approximately 45 per cent of the total
load to the Raisin River. Phenol and oil concentrations were in-
consistent and often exceeded Intermational Joint Commission
recommendations. Concentrations of coliform and fecal streptococcl
organisms were also excessive. The following recommendations are
made;

1, Chlorination of the plant effluent should be practiced at

a level capable of assuring that the monthly geometric mean

coliform concentration does not exceed 5,000 organisms per

100 ml.

2. Secondary treatment facilities should be installed which

are capable of producing an effluent containing not more than:

a. Phenol concentratioﬁ of 20 pg/l

b. 0il concentration of 15 mg/1
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c. Suspended solids concentration of 85 mg/1

d. Settleable solids concentration of 5 mg/1
In addition, the treatment facilities should reduce the BOD
loading to the receiving waters at least 50 per cent.
3. The chemical coagulation facilities of the existing treat-
ment units should be put into use to assure a higher dégree of
treatment,
4, Wastes which are discharged to the Raisin River through
the outlet near the Winchester Street bridge should be pumped

to the treatment facilities for clarification.
Consolidated Paper Company - South Plant

Significant quantities and excessive concentrations of phenols,
oil, suspended solids, settleable solids, and BOD are discharged from
this source into the Raisin River and subsequently Into Lake Erlie.
The wastes from this industry are equivalent in oxygen-consuming
capacity to the untreated wastes of over 40,000 persons._ Phenol and
0ll concentrations are erratic and often exceed International Joint
Commission recommendations., Concentrations of coliform and fecal
streptococci organisms are unusually excessive, averaging over |
1,000,000 total coliform organisms per 100 ml during the special survey.
The following recommendations ;re made :

1. Chlorination of all plant effluent should be practiced

at a level capable of assuring that the monthly geometric

mean coliform concentration does ;ot exceed 5,000 organisms

per 100 ml.
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2. Secondary treatment facilities should be installed
which are capable of producing an effluent containing not more
than:

a. Phenol concentration of 20 pg/l

b. 01l concentration of 15 mg/1l

c. Suspended solids concentration of 85 mg/l

d. Settleable solids concentration of 5 mg/l
In addition, the treatment facilities should reduce the BOD
loading to the receiving stream at least 50 per cent,
3. Waste treatment measures employed by this industry should be

reviewed in order to achieve improved clarification.
Ford Motor Company

The discharge from this plant represents 80 per cent of the
total volume from industrial sources discharged to the Raisin River
ind subsequently into Lake Erie. Cyanide concentrations and loadings
in the plant effluent were found to be excessive. The effluent from
:he company-owned sewage treatment plant was not chlorinated. The
juantity of oil released to the Railsin River through a dilution
canal outlet is excessive even though the concentration remains
below the International Joint Commission recommendation of 15 mg/1l.
The following recommendations are made:

1. Chlorination facilities should be installed capable

of producing an effluent whose monthly geometric mean coliform

concentration does not exceed 5,000 organisms per 100 ml.

2. The cyanide concentration in the plant effluent should not

exceed 0.01 mg/l.
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3. 011 removal facilities should be provided to limit the
concentration of oil reaching the dilution canal from in-plant

sources to 15 mg/l.
Monroe Auto Equipment Company

Waste treatment at this installation is considered satisfactory
at this time, and no specific recommendations for improvement are

made.
Monroe Paper Products Company

Significant quantities and excessive concentrations of phenols,
suspended solids, settleable solids, and BOD are discharged from this
source into the Raisin River and subsequently into Lake Erie. The
ma jor portion of the suspended solids is readily settleable. Concen-
trations of coliform organisms were found to be excessive during
this survey at 32,400 organisms per 100 ml; however, during a separate
Public Health Service survey several months later, the average coliforq
concentration exceeded 2,000,000 organisms per 100 ml. The following
recommendations are made:

1. Chlorination facilities should be installed which are

capable ;f producing an effluent whose monthly geometric mean

coliform concentration does not exceed 5,000 organisms per 100 ml.

2. The present practice of chemical coagulation should be

continued, and both clarifiers should be used simultaneously

to assure greater removal of waste constituents.

3. Secondary treatment facilities should be installed which
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are capable of producing an effluent containing not more
than:
a. Phenol concentration of 20 pg/l
b. Suspended solids concentration of 85 mg/1
c¢. Settleable solids concentration of 5 mg/l
In addition, the treatment facilities should reduce the BOD
loading to the recelving stream at least 50 per cent.
Union Bag-Camp Paper Company
River Raisin Paper Company Division
Significant quantities and excessive concentrations of phenols,
oil, suspended solids, settleable solids, and BOD are discharged from
this installation to the Raisin River and subsequently into iake Erie.
The wastes from this industry are equivalent in oxygen-consuming
capacity to the untreated wastes of 70,000 persons. Phenol and oil
concentrations exceeded International Joint Commission recommendations.
A large part of the suspended solids was readily settleable. Effective
bacterial control was achileved during the survey. The following
recommendations are made:
1., The chemical coagulation facilities at the existing
treatment units should be put into use to assure a higher
degree of treatment.
2. Secondary treatment facilities should be installed capable
of producing an effluent containing not more thaﬁ:
a. Phenol concentration of 20 ng/1

b. 0il concentration of 15 mg/1l
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c. Suspended solids concentration of 85 mg/l
d. Settleable solids concentration of 5 mg/1l
In addition, the treatment facilities should reduce the BOD

loading to the receiving stream at least 50 per cent,
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