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1. EXECUTIVE SUMMARY 

1.1 THE CLINTON RIVER AREA OF CONCERN 

The Clinton River was listed by the Great Lakes Water Quality Board 
(GLWQB, 1985) as an Area of Concern (AOC) because of past reports of 
conventional pollutants, including high fecal coliform bacteria, high 
total dissolved solids (TDS), sediment contaminants including heavy 
metals and oil and grease, and because of impacted biota. The suspected 
sources of these problems were listed as municipal and industrial point 
sources, urban and rural nonpoint sources, combined sewer overflows 
(CSO), and inplace pollutants (sediment contaminants). Because the 
sources were not specifically defined, but investigations were underway, 
the Clinton River was Jisted as a Category 2 AOC. 

The AOC boundaries were defined as the main branch of the Clinton River 
and spillway downstream of Red Run. The remainder of the Clinton River 
watershed was the Source Area'of Concern (SAOC). 

In the course of developing this Remedial Action Plan (RAP), most of the 
International Joint Commission (1JC)-identified issues, including high 
fecal coliform bacteria, high TDS, heavy metals, oil and grease in 
sediments, and degraded biota were determined to be localized problems 
having no impact on the Great Lakes. 

In fact, the high fecal coldform issue has been resolved, and the high 
TDS cannot be remediated due to naturally occurring high TDS in the basin 
soils. The resident warmwater fishery and benthic macroinvertebrate 
communities remain impaired in the AOC, but their resolution is confounded 
by naturally occurring low velocity, a flood control spillway, unde- 
sirable physical habitat, and contaminated sediments. 

The only substances of concern to the Great Lakes is PCB which ranges up 
to 11.4 mg/kg in the Clinton River sediments downstream of Mt. Clemens. 

1.2 DESIGNATED USES, IMPAIRMENTS, AND GOALS 

The Michigan Water Quality Standards (WQS) have established the following 
designated uses for the Clinton River: 

Agriculture 
Navigation 
Industrial water supply 
Public water supply at the point of water intake 
Warmwater (and migratory coldwater) fish 
Other indigenous aquatic life and wildlife 
Partial body contact all year 
Total body contact recreation May 1 to October 31 

The designated uses presently impaired are agriculture, warmwater fish, 
and the benthic macroinvertebrate community. 



Agricultural use of the Clinton River for irrigation is impaired because 
it exceeds the Michigan WQS criteria for TDS. This issue cannot be 
remediated because it is primarily caused by naturally occurring soil 
types in the Clinton River Basin. 

Warmwater fish and benthic macroinvertebrate communities are impaired due 
to a mixture of natural and urban-related causes. These include: conven- 
tional pollutants, organic and heavy metals contaminants from historic 
discharges attached to the fine particles settling out in the AOC due to 
low velocity, high sediment oxygen demand, low river reaeration rates, 
watershed soil types, agricultural practices, partially blocked river 
flow, high Great Lakes levels, and little topographical relief resulting 
in river water stagnation and flow reversals. 

The goals of this RAP are to summarize existing data, determine present 
river conditions, identify sources of pollutants, discern between local 
and Great Lakes impaired uses, and outline a plan to restore these uses, 
if possible. Action-oriented recommendations with costs and potential 
funding sources are identified for remediation of impaired uses. 

1.3 NATURAL FEATURES, LAND USES, AND WATER USES 

The Clinton River drains most of Oakland and Macomb Counties and flows 80 
miles through agricultural, suburban, and densely populated areas before 
entering Lake St. Clair through its natural channel and an artificially 
constructed spiLlway. 

For ease of presentation, the drainage basin was divided into six sec- 
tions, with an additional area (Section 7) located in Lake St. Clair. 
Sections 1, 2, and 3 are the AOC; Sections 4, 5, and 6 are the SAOC 
(Figure 1.1). 

Section 1 - Main Branch Clinton River downstream of the spillway 
Section 2 - Clinton River spillway and tributaries 
Section 3 - Main Branch Clinton River between Red Run and spillway 
Section 4 - Red Run and its tributaries 
Section 5 - Main Branch Clinton River and its tributaries upstream 

of Red Run 
Section 6 - North and Middle Branch Clinton River and its 

tributaries 
Section 7 - Nearshore Lake St. Clair between the Clinton River and 

spillway mouths 

The watershed is mostly old glacial lake bed with gentle contours and 
well-stratified glacial deposits. Low soil permeability results in low 
95 percent exceedence flow and rapid response to surface runoff. The 
August 95 percent exceedence flow through the spillway is 140 cfs. Of 
this, 95 cfs is treated wastewater from six of the seven municipal 
treatment plants in the basin. 

The lower watershed has very little geographic relief and is characteris- 
tically urban with large areas of impemious surfaces. Combined sanitary 
and storm sewers overflow (Section 4) when overloaded with urban runoff. 



Figure 1.1 Clinton River Area of Concern, including the Spillway weir, 
and River Sections 1, 2 ,  and 3 .  Portions of the Source Area 
of Concern, River Sections 4 ,  5 ,  and 6 are a l so  shown. 

SECTION 2 

Hap locat lon 

"a MI c h  i gait LAKE ST.  C L A T R  



These conditions and severe urban runoff contribute to flooding in the 
Clinton River downstream of Red Run. 

Land use in the watershed is urban, transitional, agricultural, and 
recreational. The entire AOC is urbanized resulting in overtaxed stom 
drains, sewers, and treatment works. The main industries in the AOC are 
automotive related. 

A major recreation area near the AOC is Metropolitan Beach, located on 
Lake St. Clair between the spillway and the river mouth. 

Land-based wildlife habitat is limited by the urban nature of the AOC. 
Nearby Lake St. Clair provides excellent habitat for wintering and 
migratory waterfowl. 

The spillway and natural channel allow passage of increasing numbers of 
walleye and salmon as far upstream as Yates Park Dam. Sport fishing is 
common in the watershed, with a resurgence of activity along the main 
branch. Water withdrawn from the Clinton River is used mainly for 
industrial and agricultural water supply, not for drinking. 

1.4 POTENTIAL SOURCES OF POLLUTANTS 

Point Sources 

The seven municipal wastewater treatment plants in the Clinton River 
Basin with continuous discharges are listed below, along with their 
design flows : 

Section 1: Mt. Clemens - 6 mgd 
Section 2: None 
Section 3: None 
Section 4: Warren - 31 rngd 
Section 5: Pontiac - 15 mgd 
Section 6: Rochester - 2 mgd 

Almont - 0.32 mgd 
Armada - 0.32 mgd 
Romeo - 1.6 mgd 

All WWTPs (except Almont and Armada) have industrial pretreatment pro- 
grams. There is one intermittent municipal wastewater facility, the 
Southeast,ern Oakland County Sewage Disposal System Pollution Control 
Facility (1,852 MG/year) in Section 4. Other communities discharge to 
the Detroit WWTP or use on-site septic systems. 

There are 22 National Pollutant Discharge Elimination System (NPDES) 
permitted industrial dischargers continuously discharging primarily non- 
contact cooling water. Some of these 22 and five other industrial 
facilities intermittently discharge stormwater via stom drains or 
sewers. The largest dischargers are the Ford Motor Sterling Axle Plant 
(8.5 rngd), ~hrysler/Volkswagen(3.5 mgd), and the General Motors Pontiac 
Motor Division (4.2 mgd). The industrial sources and type of discharge 
are listed below by River Section. 



Section 1 None 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

None 

Molloy Manufacturing Co. (NCCW) 
< 

Big Beaver Specialty Co. (NCCW) 
Borg Warner Corp. (SW) 
C.S. Ohm (NCCW) 
Department of the A m y  (NCCW) 
Ford Motor Co. (NCCW + SW) 
General Electric Carboloy (NCCW + SW) 
General Motors Tech Center (SW) 
OM1 Corp. (NCCW) 
Schenck Treble (NCCW + cooling tower blow-down) 
Union Carbide (NCCW + lime slurry pond water) 
Chrysler/Volkswagen (NCCW, SW coal storage) 

Auburn Heights Mfg. Co. (NCCW) 
Buckeye Pipeline (treated groundwater) 
G.P. Plastics (plastics parts rinse water) 
Chrysler Tech Center (SW) 
Ford Motor Co. (NCCW + treated sanitary) 
General Motors Fisher Body (NCCW) 
General Motors Giddings Road (SW) 
General Motors Pontiac Motor Div. (NCCW) 
General Motors Truck and Bus (NCCW) 
Grand Trunk (SW and oil/water separator effluent) 
Higbie M£g Co. (NCCW) 
Molmec Inc. (NCCW) 

Ford Motor Company Proving Grounds (treated sanitary 
wastewater proving grounds) 

South Macomb Disposal Authority (treated contaminated 
surface runoff) 

TRW Seatbelt Division (NCCW) 

NCCW = Noncontact Cooling Water 
SW = Stormwater 

Point source dischargers to the river are in substantial compliance with 
their NPDES permits, although a few are behind in their compliance 
schedules. 

Point sources contribute 0.4 percent of the suspended solids, 8.2 percent 
of the BOD , 16.5 percent of the total nitrogen, and 13.9 percent of the 
total phos$horus to the Clinton River Basin. 

1.4.2 Nonpoint Sources 

Major agricultural activity occurs in the North Branch watershed, ac- 
counting for 40.9 percent of the BODgs 28.3 percent of the suspended 



solids, 38.3 percent of the total phosphorus, and 59.4 percent of the 
total nitrogen load in the Clinton River Basin. 

Urban stonnwater runoff is a major nonpoint source contributor of conven- 
tional pollutants and possibly metal and organic contaminants. Urban 
stomwater accounts for 66.5 percent of the suspended solids, 41.3 
percent of the BOD , 13.4 percent of the total nitrogen, and 33.5 percent 
of the total phosp80rus to the Clinton River Basin. No stormwater data 
for heavy metals or organics are available for the Clinton River Basin. 

Urban stormwater runoff is the greatest contributor of excess water, 
total phosphorus, total nitrogen, suspended solids, and BOD in all river 
sections except Section 6 and to Red Run in Section 4. 

5 

Only one CSO is operating in the AOC. It is located directly across the 
river from the Mt. Clemens WWTP in Section 1. Additional CSOs in the 
source AOC discharge to the East Branch of Coon Creek at Armada in 
Section 6. 

Only one open and licensed sanitary landfill is present in the AOC, the 
Southeast Oakland Incinerator Authority. However, numerous open, closed, 
or abandoned Type 2 and 3 landfills, transfer stations, and refuse 
processing stations exist in the basin. Additional potential groundwater 
contaminant sources include Act 307 sites of environmental contaminantion 
and active hazardous waste treatment, storage, and disposal facilities. 
The impact of most sites is largely undocumented. Detrimental effects 
from landfills on the aquatic life have not been demonstrated in two 
known studies done to date in the Clinton River Watershed (Kenaga, 1984 
and Kenaga and Jones, 1986). Remedial investigations and planning to 
clean up land based contaminant sources affecting surface water quality 
are underway at Selfridge Air National Guard Base in the AOC and Red Run 
landfills, Liquid Disposal, Inc., SMDA 9 and 9A Landfills and G & H 
Landfill in the source AOC. 

Sediments may act as a sink or source of pollutants to surface waters, 
depending on a variety of environmental factors. The magnitude of 
contaminants entering the water column from Clinton River sediments is 
unknown but is thought to be very small. 

Little is known about atmospheric loadings of conventional pollutants in 
the Clinton River Basin. No heavy metals or organic loading data exist 
for the Clinton River Basin. 

1.5 HISTORICAL OR PRESENTLY OCCURRING RPIEDIAL ACTIONS 

Many remedial actions have already occurred or are presently occurring in 
the basin. 

1 5 1 Combined sewer Overflows 

In 1972, 12 to 14 southeastern Clinton River Basin communities began 
b 

discharging a majority of their sewage and stormwater to the Detroit WWTP 
through sewage interceptors. Excess water that cannot be handled by the 
Dequindre Road Interceptor during high flow is given primary treatment 



and chlorination at the Southeast Oakland County Sewage Disposal System 
Pollution Control Facility (SOCSDF/PCF) prior to discharge to Red Run. 

1.5.2 Stormwater 

Stormwater management in the Clinton River Basin is undergoing gradual 
change from simple, localized provision of stormwater channels or sewers 
to more integrated management systems of land use regulations, on-site 
structural measures such as retention basins, and preservation of open 
spaces. Storm sewer management is still in its early stages for this AOC 
and, to date, little progress has been made. Limited programs have been 
designed to reduce runoff and conserve soils in the upper watershed. 
Local and regional planning and regulatory efforts have resulted in some 
reventive rather than remedial management strategies. Technical assis- 

{ante has been provided by South East Michigan Council of Governments 
(SEMCOG), the Clinton River Watershed Council, and the Michigan Depart- 
ment of Natural Resources (MDNR). Thus far, success has been limited in 
the enforcement of state and local soil erosion and sedimentation 
regulations. 

Michigan has a nonpoint source policy which requires that NPDES permits 
be developed for certain industrial stormwater discharges. NPDES permits 
have also been written for CSOs, but no effluent limits have been devel- 
oped for these overflows. 

Recently issued NPDES permits require approved containment facilities for 
accidental losses of contaminants and immediate MDNR notification. 

1.5.3 Dredging and Flooding 

The U.S. Army Corps of Engineers (USCOE) took measures to alleviate 
flooding in the lower Clinton River by enlarging natural drainage systems 
(Red Run) and constructing a weir and spillway to divert high river flows 
more quickly to Lake St. Clair. The weir and spillway dramatically 
reduced flooding but altered the lower river hydrology and water quality. 
Most of the Clinton River presently flows over the submerged weir down 
the spillway. The slower flowing water in the natural channel deposits 
its sediment load at the divergence of the natural channel resulting in 
shoaling or islands that divert water away from the natural channel. 
Periodic dredging at this juncture is required to maintain flow in the 
natural channel. 

1.5.4 Capital Improvements through Local, State, and Federal Funding 

Water quality in the AOC has improved due to the near elimination of 
untreated sewage, the construction of new wastewater treatment plant 
interceptors, pump stations, and sewer service systems, reduction in the 
loadings from industrial point sources, and industrial pretreatment. 
Costs of capital improvments through federal, state, and local funds 
between 1972 and 1987 totaled $378.4 million. Of this, federal grants 
paid $230 million, the state paid $50 million, and local governments paid 
$100 million. 



1.5.5 Point Source Controls 

In 1974, the State of Michigan began to issue NPDES permits. These 
permits are issued to all municipal and industrial facilities discharging 
to surface waters, and are reviewed every five years on a watershed 
basis. The Clinton River permits were last reviewed in 1985. This 
system is largely responsible for the tremendous improvement in Clinton 
River quality since the 1970's. 

1.6 IMPROVEMENTS IN STREAM QUALITY 

There has been a demonstrable improvement in Clinton River stream quality 
since 1970, as evidenced by the following list of changes: 

Water - 
Decreased total phosphorus concentration 
Decreased BOD concentration 5 
Decreased metals concentrations 
Decreased pesticide and PCB concentrations 
Decreased ammonia concentrations 
Decreased fecal coliform bacteria concentration 
No beach closings since 1983 
Decreased suspended solids in Sections 3, 4, and 5 
Improved dissolved oxygen concentrations in Sections 5 and 6 
Decreased levels of chlorophyll g in Section 5 and 3 
lo recent uceedences of Rule 57(2) allowable levels for metals. 

Sediments 

Decreased sediment metals in Section 5 
Decreased sediment organics in Section 5 

Benthic Macroinvertebrate Cammunitr 

Significantly improved benthic macroinvertebrate community 
between Pontiac and Red Run (Section 5) 

O Improved resident fish community in Sections 1 and 6 
Improved fishery in Paint and Stony Creek watersheds 

O Recovering resident fish community in Section 5 
Improved walleye and chinook fishery in Sections 1, 2, 3 and 
part of Section 5 

1.7 Recommended Actions 

Table 1.1 lists the local and Great Lakes impaired uses, causes, recom- 
mended actions, estimated costs, and potential funding sources. These 
actions are the next steps needed to restore all beneficial uses. 



Table 1.1 Impaired uses, problems, recommendations, cost estimates for proposed actions 
and possible funding sources, October, 1988. 

Local Issues 

Impaired Use Problem 

Warmwater fish Low D. 0. 
Degraded com- 
munity 

Low D. 0. 
Degraded com- 
munity 
toxicity 

Benthic macroin- Sediment toxi- 
vertebrate cam- cants 
munity degradation 

Sed bent toxi- 
cants 

Poor habitat 

Locally de- 
graded com- 
munity 

Local fish and Locally 
benthic macroin- degraded 
vertebrate corn- community 
munity degrada- 
t ion 

Low D. 0. 
Poor physical 
habitat 

of problem 

Do caged fish study 

Do sediment bioassays 

Support USCOE 
dredging 

Survey to document 
extent of problem 

Recommendation Cost - 
Survey to determine extent 30,000 

Poor flow regime 

Survey to determine 
sources of oxygen con- 
suming substances for 
waste load allocation 

Waste load allocation 
for Clinton River point 
source diechargers 

Low D. 0. 
Poor physical 
habitat 
Toxicants 

Low D. 0. 
Poor physical 
habitat 
Toxicants 

Complete upgrading of Mt. 
Clemens and Armada WWTPs 

Reduce frequency or 
eliminate overflow 
to Red Run from 
SOCSDS/PCF 

Do smoke and dye studies 
for illegal hook-ups 

Enforce Best Management 
Practices for nonpoint 
sources 

$23,900,000 

Unknown 

Funding 
Source 

S 

S 

S ' 

F 

S /o 

s /o 

S IF 

S /F/L 

S /F/L 

U 

U 



Funding 
e Local Issues (continued) 

Impaired Use Problem Reconnnenda t ion - Cost Source 

Local fish and Low D. 0 .  
benthic macroin- Low Flow 
vertebrate com- 
murrity degradation 

Determine effect of weir 200 , 000 
modification 

Diffuse toxi- 
cant loadings 

Increase air quality 
monitoring 

Local toxicant Continue and expand 307 and 9,000,000 S /F 
loadings superfund studies 

Potential local & PCB in Verify presence or absence 20,000 S / O  
Great Lakes PCB sediments in previously reported areas 
contamination of 
fish 

PCB and other Monitor water for organic 22,000 S 
organics in contaminants by river amwall y 
surface water section 

PCB in aquatic Expand fish contaminant 97,000 S 
environment monitoring 

Sediments block 
river flow 

Low flow Define source of sediments 400,000 S /O 
LOW D o  0. 

Low flow Remove sediments at Shadyside 200,000 L 
Low D. 0. Park 

Disjointed Establish a watershed funded 200,000 L 
watershed clearinghouse for studies, annually 
approach information, and issues 

Clinton River 
ecosys tern 

! 

Great Lakes Issues 

Potential fish 
consumption ad- 
visories 

PCB in fish Do caged fish studies to 47,000 S 
determine local PCB 8ources 

PCB in Sample sediments for PCB 20,000 S 
sadhexits concentrations 

PCB in aquatic life 
derived from 
sediments or water 

PCB in water Sample water for PCB 22,000 S /F 
concentr8fions 01u1ually 

F - Federal; S = State; L - Local; 0 - Other; U - Uncertain a 



2. INTRODUCTION 

The Great Lakes have received nutrients and contaminants from numerous 
sources resulting in a variety of hpairments to the aquatic ecosystem, 
including eutrophication, localized bottom dwelling aquatic life impair- 
ments, and widespread fisheries impairments. Many of the impairments 
from conventional pollutants, including nutrients, have been largely 
resolved, thanks to a considerable comitment of funds and technology. 
However, persistent organics and some metal continue to cause fisheries 
impairments such as fish consumption advisories, which remain in effect 
in all the Great Lakes. 

To restore the beneficial uses to the Great Lakes, the GLWQB of the IJC 
encouraged the Great Lakes states and provinces to identify areas where 
particularly difficult problems were still thought to exist. These 
locations eventually became known as AOCs and were viewed as significant 
sources of contaminants to the Great Lakes. For some areas updated 
information was unavailable or left unreported leaving the GLWQB unin- 
formed as to the progress or present condition of these areas. Although 
all of the impaired uses in these AOCs were originally thought to extend 
into the Great Lakes, upon examination of the data, it became apparent 
that many issues were clearly only local problems which caused no use 
impairments in the Great Lakes. 

In many AOCs, sediment contaminants were considered a potential source of 
impairment to the Great Lakes. Because removal of the contaminated 
sediments without stopping or significantly reducing the sources would 
only temporarily improve the AOC, all sources of contaminants need to be 
considered. Thus, the remainder of the watersheds upstream of the AOC 
boundaries were defined as source AOCs if they contributed materials 
resulting in impaired uses within the AOC. The consideration of upstream 
contaminants was not limited to sediment contaminants but included all 
factors that contribute to local and Great Lakes use impairments. 

2.1 PURPOSE AND OBJECTIVES 

The purpose of this RAP is to gather and analyze existing data to deter- 
mine present river conditions, identify and distinguish between local and 
Great Lakes impaired uses, identify sources causing the impaired uses, 
develop a plan for gathering additional data required for decision 
making, and list proposed methods for restoration of impaired uses in the 
AOC . 
Most of the problems and impaired uses identified by the GLWQB in the 
Clinton River were local impairments with no impact on the Great Lakes. 
However, all of the problems identified by the GLWQB are discussed in 
this RAP to provide a comprehensive list of problems in the AOC. Inclu- 
sion of all of the listed problems in the RAP makes sense from an 
ecosystem management perspective since it includes perceived as well as 
documented problems. The objective is to develop clear recommendations 
for specific private and/or public actions that will guide the restora- 
tion of beneficial uses. The RAP process will be ongoing in a step-wise 
fashion until the uses that can be restored are restored. 



2.2  BACKGROUND 

The MDNR defined the Clinton River AOC as the main branch of the Clinton 
River and the spillway downstream of Red Run. The remainder of the 
watershed is the SAOC. The Clinton River watershed is located in South- 
eastern Lower Michigan, primarily in Oakland and Macomb Counties, on the 
northwestern edge of Lake St. Clair. 

The 

The 

GLWQB listed the problems identified by the State of Michigan AOC as: 

High fecal coliform bacteria 
High TDS concentrations 
Contaminated sediments 
Impacted biota 

contaminants sources were listed as:' 

Nonpoint urban and rural runoff 
Combined sewer overflows 
Municipal and industrial point source discharges 
Contaminated sediments 

Of the listed problems, only PCB-contaminated sediments could be consid- 
ered as a contributor to Great Lakes impairment. High fecal coliform 
bacteria is no longer a problem, and impacted biota is a local issue that 
does not impact the Great Lakes. High TDS concentrations is a local 
problem that cannot be abated due to soil types in the watershed. 

An additional problem, not listed by the IJC but which continues to 
plague the Clinton River AOC, is low dissolved oxygen. This localized 
issue does not impact the Great Lakes, but does result in local impair- 
ment of the fish and benthic macroinvertebrate communities in the AOC. 

The GLWQB reports water quality research activities and the Great Lakes 
environmental conditions to the IJC. The GLWQB has adopted a category 
system to track and measure progress in restoring impaired uses in the 42 
AOCs. The categories identify the status of the information base, 
programs which are undeway to fill the information gaps, and the status 
of remedial efforrs. According to the GLWQB (1985), removal from the AOC 
list occurs when evidence is presented verifying that all impaired uses 
have been restored. The categories are described below. 

Category Explanation 

Causative factors are unknown and there is 
no investigative program to identify causes 

2 Causative factors are unknown; however, an 
investigative program is underway to 
identify causes. 



Explanation Category 

3 Causative factors are known, but a Remedial 
Action Plan has not been developed and 
remedial measures are not fully 
implemented. 

Causative factors are known and a Remedial 
Action Plan has been developed, however, 
remedial measures are not fully 
implemented. 

Causative factors are known, a Remedial 
Action Plan has been developed, and all 
remedial measures identified in the Plan 
have been implemented. 

Confirmation that uses have been restored 
and deletion as an Area of Concern in the 
next report on Great Lakes Water Quality. 

The State of Michigan has listed the Clinton River as a Category 2. 

Clinton River stream quality has fmproved in recent years. Improved 
waste collection and treatment systems have drastically reduced nutrient 
and fecal coliform bacteria loadings. Industrial pretreatment programs 
have resulted in significant reductions in metals loadings to water and 
sediments. 

The magnitude of change can be indicated by comparing the past and 
present community structures and health of the organisms which are 
continuously and totally immersed in the aquatic environment. Natural 
reproduction of chinook salmon has been documented since 1983, with the 
discovery of live eggs and, later, fingerlings in the vicinity of 
Dequindre Road bridge. No chinook salmon were stocked, yet a sizable and 
popular fishery occurs in the river each fall (Personal Communications, 
Ron Spitler, 1987). There are also winter-long steelhead and year-round 
brown trout populations. Survival of planted brown trout and steelhead 
has been documented by surveys and anglers from Crooks Road to Ryan Road. 

In the upper river, the benthic macroinvertebrate community has shown 
excellent improvement, although not complete recovery. The poor benthic 
macroinvertebrate community in the natural channel downstream of the weir 
reflects the combination of: (a) the absence of good benthic macroin- 
vertebrate substrate; (b) the contaminated sediment substrate; and (c) 
low dissolved oxygen in the overlying river water. Apparently, heavy 
algal growths and high turbidity historically plagued the area, due to 
point source nutrient enrichment and stagnant river conditions. 





3. ENVIRONMENTAL SETTING 

3.1 LOCATION 

The Clinton River drainage basin is located just north of Detroit, 
primarily in Oakland and Macomb Counties in the southeastern comer of 
Michigan's lower peninsula (Figure 3.1). It is bordered to the north by 
the Shiawassee, Flint and Belle Rivers and to the south and west by the 
Huron and Rouge Rivers. It flows eighty miles through 26 townships, 25 
cities, and nine villages prior to discharging to Lake St. Clair primarily 
through an artificially constructed spillway near Mt. Clemens and its 
natural channel. The spillway, created in 1952 by the USCOE, was de- 
signed to relieve flooding. 

The AOC is defined as the main branch of the Clinton River and the 
spillway downstream of Red Run (Figure 3.2). The remainder of the 
watershed is the SAOC which may contribute to the problems that cause 
impaired uses in the AOC. 

For ease of data presentation, the Clinton River basin was divided into 
six river sections described below (Figure 3.3). The AOC includes 
Sections 1, 2, and 3. Sections 4, 5, and 6 are the SOAC. The Clinton 
River flows into Lake St. Clair which is classified as Section 7. Lake 
St. Clair is not included in the AOC. 

3.1.1 AOC Sections 

Section 1 The natural channel of the main branch of the 
Clinton River downstream of the spillway weir 

Section 2 The 

Section 3 The 
Red 

3.1.2 SOAC Sections 

Section 4 Red 

Section 5 The 
Run 

Section 6 The 

Clinton River spillway 

main branch of the Clinton River between 
Run and the spillway weir 

Run and its tributaries 

main branch of the Clinton River upstream of Red 
and its tributaries 

Middle and North Branches of the Clinton 
River and their tributaries 

3.1.3 Downstream of Clinton River Basin Section 

Section 7 Nearshore waters of Lake St. Clair between 
the mouth of the Natural Channel and the 

' spillway 



AREA OF 
CONCERN 



Figure 3 .2 .  Clinton River Area of Concern, including the Spillway weir, 
and River Sections 1, 2 ,  and 3 .  Portions of the Source Area 
of Concern, River Sections 4 ,  5 ,  and 6 are a lso  shown. 
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Figure 3 . 3 .  Clinton River Watershed, showing the s i x  River Sections.  Sections 1 ,  2 ,  and 3 
are the Area of Concern. 5 ,  and 6 are the Source Area of Concern. 



3.2 NATURAL FEATURES 

3.2.1 Drainage 

The Clinton River basin encompasses 1,968 km2 (760 miZ). The Clinton 
River is a fifth order stream at its mouth, although the majority of the 
Clinton River presently flows down the spillway (Figure 3.4). The Middle 
Branch, a third order stream, joins the North Branch, just prior to where 
the North Branch, a fourth order stream, joins the Main Branch two miles 
upstream of Mt. Clemens in an area known as "The Forks". Red Run, Stony, 
Galloway, Paint, and Sashabaw Creeks are second and third order streams 
feeding the Main Branch (Appendix 3.1) . 

Topography is a major factor c2ntributing to the problems identified in 
the Clinton River basin. The topography determines the river slope 
(Figure 3.5), which influences the river velocity. When a large slope 
exists, the result will generally be a healthy velocity and good aquatic 
substrates (rocks, cobble, and gravel) which leads to well-oxygenated 
water. When the slope is very small, low velocity results causing 
suspended particulate matter to settle from the water column in deposi- 
tional zones containing fine sand, clay, and silt that are poor aquatic 
life substrates. Low flow areas do not have good reaeration and often 
have high sediment oxygen demand due to high concentrations of oxygen 
consuming organic material. 

Upstream of Pontiac is a relatively flat plateau dominated by numerous 
small lakes, with little slope (1.3 ft/mi) and a very low, 95 percent 
exceedence flow (2.5 cfs). Downstream of Pontiac to Honeywell Drain 
there is a healthy slope averaging 12 ft/mi (Nowlin, undated). Between 
Honeywell drain and Utica, the slope is approximately 8 ft/mi which is 
still healthy. Between Utica and Red Run the slope is to 3.6 ft/mi and 
becomes problematic. Between Red Run and the North Branch, the slope is 
1.5 ft/mi and downstream of the North Branch, the slope is less then 0.1 
ft/mi resulting in slow-moving to stagnant water (Figure 3.6). 

The major tributaries to the Main Branch, including Stony, Paint, and 
Galloway Creeks, and the upper reaches of the tributaries to the Middle 
and North Branch have slopes exceeding 8 ft/mi resulting in good to high 
quality streams (Appendix 3.2). The upper reaches of Plum Brook, tribu- 
tary to Red Run, have similar slopes. However, the lower reaches of the 
North and Middle Branches, and most of Red Run, have slopes near 2 ft/mi, 
resulting in systems with naturally limited quality aquatic life. 

Much of the lower watershed from Utica to the Mouth (sections 1, 2, 3 and 
about 8 miles of section 5), including most of the North and Middle 
Branches (section 6) are old glacial lake beds with gently sloping 
contours and well stratified glacial deposits (USDA, 1982). This area 
rarely exceeds 650 feet above sea level. The northwest portion (most of 
Section 5) consists of rolling moraines separated by narrow sand and 
gravel plains (USDAs 19 7 1) . 
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Figure 3 . 5 .  Cl inton River Drainage Basin shoving average s lope  i n  f e e t  per m i l e .  
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3.2.3 Hydrology, Flooding, and Stream Yodifications 

Water sources making up the Clinton River include direct precipitation, 
nanof f from land during and after precipitation, groundwater, other 
tributaries, and discharges from municipal and industrial facilities. 
Groundwater and tributaries comprise 15.1 percent of the total flow shown 
in Table 3.1 (Figure 3.7). Municipal WWTP discharges comprise 63.8 
percent, and industrial dischargers, primarily noncontact cooling water, 
contribute 21.1 percent of the total 95 percent exceedence flow. The 
Clinton River is clearly an effluent-dominated stream at 95 percent 
exceedence flow, the flow used for all NPDES permit development by the 
MDNR . 
The 95 percent exceedence flow at Pontiac is very small (2.5 cfs) even 
though the area drained is approximately 120 square miles. The soils in 
this vicinity are relatively porous allowing groundwater to percolate 
horizontally into the deeper aquifer rather than the river-based aquifer. 
This condition is quite different downstream of Pontiac where the soils 
are not very permeable. This condition, known as "tight soils", generally 
produces low volumes of water when wells are drilled. Table 3.1 
indicates that if there were only groundwater and tributary inputs, the 
Clinton River 95 percent exceedence flow at the mouth would be 22.5 cfs. 
The remainder of the flow is imported from outside the watershed through 
the Detroit Water and Sewer System from Lake Huron and the Detroit River. 
This "imported" water is used and then discharged from industrial and 
municipal treatment plants. 

Upstream of Red Run minor flows (18.1 cfs) are contributed by Paint and 
Stony Creeks and some from the Rochester WWTP. Red Run (76.5 cfs), which 
is nearly 100 percent treated wastewater and industrial noncontact 
cooling water, more than doubles the 95 percent exceedence flow of the 
Clinton River. A few miles dowmtream of Red Run, the North Branch, 
Romeo, Armada, and Almont WWTPs, and small industrial flows contribute 
7.6 cfs which at 95 percent exceedence flow is SO percent treated munici- 
pal effluent. Two miles downatream of the confluence of the North and 
Main Branches, the river is split by a weir into the natural channel to 
which the Mt. Clemens WWTP discharges (9.3 cfs) several miles upstream of 
Lake St. Clair and the Clinton River spillway which conveys the majority 
of the Clinton River flow rapidly to Lake St. Clair. 

Tight soils in the lower Clinton River watershed result in large amounts 
of surface runoff to the natural streams, the artificially modified 
streams which have been straightened and deepened to become open drains, 
underground storm sewers, and combined storm and sanitary sewers which 
rapidly reach the Clinton River. Stream channelization is extensive in 
the lower Clinton River where the land use is primarily urban. Because 
the surrounding land in the lower reach is a very flat, old glacial lake 
bed, a small rise in the water level results in wide-scale flooding. 

Approximately 81 percent of the flood damages in southeastern Michigan 
occur in the Clinton River Basin (CRWC, 1981). In 1976 and 1977, the 
annual flood damage to industrial and residential properties was $9.7 
million (USCOE, 1979). To help alleviate the flooding problem, the 
straightening and widening of Red Run and the Clinton River weir and 
spillway projects were built by the USCOE. 



Table 3.1 th-wt F l a ,  of Main bmdv Cl in ton  River by R i w  M i l e  W i t h  Witions From 
Tributaries, b ic ipa l i t i es ,  ond Industries 

CI intar 
River Tr i b u t a y  WTP Indus t r ia l  

Location Flov <c fd  Flov < c f d  Flov <cfs) Flov <cfs) 
-----.--------------- ---------------.----.---------------------- ---- ----- --...---.-. - ..-----------. --. -.-. ---- -.-- . .-.- .-. - . 
Upstream o f  Pcultiac HHrP 2.5 2.5 

A t  Pontiac UWTP 25.7 23.2 

1nkrst.t-ies betueen the P a t i s c  area & Paint  Crk 35.9 10.2 

Paint Creek and Gallouay Creek ' 46.9 11.0 

R i ver 
H i  l e  
Point 

- .. . . . . . .. - . . 

! 81.1. I l 

R h s t m r  WTP 

the mouth o f  Stany Cr& 

the mouth o f  Red Run 

the aouth o f  the North Branch Cl in ton R. 138.1 3.6 3.5 U. 5 1 1 . 5  

H r r i n q t o n  @-,in 139. 4 1.0 0.3 113.Cl 
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Red Run* - 
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- Paint Creek 
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brrington Drain - I 
North Branch Clinton River* - - 

M t .  Clanens WWTP - 

I I Lakg S t .  Clair, I 



The Red Run project will be detailed in Chapter 5. Basically, Red Run 
was a natural tributary receiving storm and sanitary wastes from the 
Royal Oak area. As urban development exceeded its capacity, large-scale 
flooding occurred until 1948, when it was greatly enlarged and straight- 
ened to carry the combined wastewater from 12 toms in the Royal Oak area 
to the Clinton River. Later (1965), the Twelve Towns Drainage System was 
constructed which further expanded Red Run. 

In 1973, the Southeastern Oakland County Sewage Disposal System Pollution 
Control Facility (SOCSDSPCF) was constructed to treat the combined 
sanitary and stormwater that exceeded the maximn flow of 21 million 
f t3 /day that the Dequindre b a d  Interceptor could deliver to the Detroi t 
Wastewater Treatment Plant. The SOCSDSPCF continues to provide primary 
treatment and chlorination for this periodically large combined sewer 
overflow discharge to Red Run. 

The Clinton River Spillway was authorized in 1946 and constructed in 1952 
by the USCOE (1979). It runs from the weir at river mile 9.5 where the 
natural channel turns north toward Mt. Clemew 8.8 miles to Lake St. 
Clair and provides a shorter, straighter path for river flow than the 
natural channel. It was designed to direct a major portion of the high 
flows while restricting flows leas than 600 cfs to the natural channel. 
When the Lake St. Clair water level exceeds 573.2 - International Great 
Lakes Datum (IGLD), the spillway weir becomes submerged and flows are 
directed primarily down the spillway. 

When this occurs, water quality in the lower reach of the natural channel 
I 6  significantly affected by stagnant conditions (see also Section 4.2) 
(MDNR, 1981a). The weir has been submerged most of the timc during the 
summer months, even when flow is below 600 cfs. The portion of the 
Clinton River water that does not flow d a m  the spillway loses its 
velocity as it flows north causing sediment accumulations in the natural 
channel, partially blocking normal flow into the natural channel. 
Periodic dredging io necessary to remove these shoals to encourage flow 
down the natural channel. 

The firat dredging at this site was done in 1962 by the City of Mt. 
Clemens. Dredglng took place again in 1971 and was financed through the 
Clinton River Spillway Drainage Board, which includes Lapeer, St. Clair, 
Oakland, and Macomb Counties, and totalled approximately 13,000 cubic 
yards. A small amount of material was removed in the spring of 1988 
without a permit. A permit to dredge more sediment from thir site was 
applied for in August, 1988. 

In 1979, the Corp of Engineers proposed an inflatable weir and an in- 
creased spillway width with the final 3,000 feet of the canal widened to 
210 feet with an earthen bottom and concrete sides. A boat launching 
facility near the lower end of the spillway was also proposed. This 
project was deauthorized by the Water Resource Development Act of 1986, 
Public Law 99-662, and the spillway remains unaltered. 

As previously described, the Clinton River is a flashy river system 
because of its geography and soil types. The average annual, monthly, 
and daily flows for the water year 1980 measured at Mt. Clemens are shown 



in Figure 3.8 (USGS, 1981). Appendix 4.8 shows additional river 
hydrographs. A summary of Clinton River hydrologic characteristics at 
various U.S. Geological Gaging Stations (USGS) is presented in Table 3.2 
whose station locations are shown in Figure 3.9. Highly variable stream- 
flow and low groundwater yield are typical for urban areas and for these 
soil types. Stations in areas of impervious surfaces show 20 to 150 
times greater maximum discharge and minimum discharges of 60 to 500 times 
less than stations on the lesser urbanized morainal areas (SEMCOG, 
1978a). Each year the USGS summarizes the data gathered at USGS gaging 
stations. The most recent data available for water year 1987 are avail- 
able in "Water Resources Data for Michigan, Water Year 1987" from the 
U.S. Geological Survey (USGS, 1988) for the stations noted on Table 3.2. 
1988 will be the last year for the Clinton River gaging stations since 
the federal funding for these gages has been dropped. 

3.2.4 Soil Types, Erosion 

The Clinton River Watershed was heavily influenced by the Wisconsin 
glacial ice age. The soils are the product of weathering and decomposi- 
tion of glacial deposits placed there some 9,000 years ago. They are 
gray-brown podzolic soils and vary from poorly drained clays to 
well-drained sands (SPICOG, 1978a). The northern two-thirds of Oakland 
County and the northwestern corner of Macomb County consist of hills with 
sand and gravel plains, while the remainder of the watershed is primarily 
an old glacial lake bed. 

. The northern Oakland County soils are dominated by moderately well to 
well-drained loams. Same overburden is underlain by gravelly sand where 
the erosion is moderate to severe, and measures are needed to control 
erosion and reduce sedimentation in the streams (USDA, 1982). 

Southeastern Oakland County soils are poorly to moderately well drained 
and are sandy, loamy, or clayey throughout. Wetness is a major limita- 
tion for these soils, with 41 percent of Oakland County either urban, 
where soils are covered with impervious surfaces, or poorly to very 
poorly drained (USDA, 1982). 

Eighty percent of the soils in Macomb County are poorly to very poorly 
drained because of their clayey makeup (USDA, 1971) resulting from being 
an old glacial lake bed. 

Soils drained by Red Run are clays with low permeability which contribute 
to stream turbidity under all conditions. The soils around Mt. Clemens 
are poorly drained loam and sandy loam8 overlaying an ancient lake bed. 
These soils are susceptible to erosion, but the low-lying relief of this 
area reduces the potential for soil loss (SEMCOG, 1978a). Seasonal high 
water tables cause slow permeability. 

3.3 LAND USES 

3.3.1 ~rban/Suburban/Residential 

Land use is dictated to varying extents by topography, soil type, and 
hydrology. For example, one would not intentionally construct a 
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high-rise hotel in mucklands that are inundated with flood water every 
time it rains. However, the land use also impacts the quality and 
quantity of water leaving the site. For instance, a very different 
quality and quantity of materials leave a parking lot or industrial site 
than a grassy meadow. Clinton River Basin land uses (1975) by river 
section are shown in Table 3.3. In 1985, the basin-wide estimated land 
use was 52 percent grassland or brushland, followed by 20 percent active 
cropland, and 28 percent urban use (T. Starbuck, SEMCOG, Personal Commu- 
nication October, 1987). 

In 1975, grassland or brushland dominated the watershed in river Sections 
1, 2, 3, 5 (reported as one unit), and 6, while urban dominated the land 
use type in river Section 4. 

In 1985, active cropland decreased and was converted into fallow fields 
(grasslands) or to urban land. Urban land was estimated to increase from 
24 percent in 1975 to 28 percent in 1985. (T. Starbuck, SEMCOG, Personal 
Communication, October, 1987). 

The entire AOC is urbanized. Areas along the main branch of the river 
and Red Run experienced rapid urbanization with population growth rates 
which quickly surpassed projections. This rapid population rise resulted 
in overtaxed municipal'facilities such as storm drains, sewers, and 
treatment works (SEMCOG, 1978a). 

3.3.2 Sewer Service Area 

Seven continuously discharging wastewater treatment facilities are 
located in the Clinton River Basin, but not all domestic or industrial 
wastewater is treated in the Clinton River watershed or discharged to the 
Clinton River. Urban areas surrounding Pontiac, Rochester, Mt. Clemens, 
Armada, Almont, Romeo and Warren are serviced by local WWTPs. Most of 
the remaining population in the Clinton River watershed is serviced by 
the Detroit WWTP which discharges to the Detroit River. Communities 
within the southern comer of the Clinton River watershed, including 
Utica, Sterling Heights, Troy, Birmingham, Clawson, Beverly Hills, Royal 
Oak, Madison Heights, Berkley, Centerline, Southfield, Huntington Woods, 
Pleasant Ridge, Ferndale, Hazel Park, Fraser, Roseville, and the Village 
of Lake Orion, Clarkston, and several other small northern communities 
are also serviced by the DWWTP (Figure 3.10). However, not all surface 
tunoff from this geographic area goes to Detroit. 

The Twelve Towns district of the Red Run watershed is drained via a 
combined sewer network (USCOE, 1979). The area is serviced by the Twelve 
Towns Drain Relief District [also known as the Southeast Oakland County 
Sewage Disposal System (SOCSDS)] which has a retention basin with a 
storage capacity of 90 million gallons. Wet weather overflows occur when 
this capacity and the Dequindre Interceptor capacity (21 million cubic 
feet per day) is exceeded. Overflows averaged 12 per year between 
1973-1987, and are chlorinated prior to discharge to Red Run. 

Red Run became an artificial drainage channel from Dequindre Road to the 
Clinton River (11 miles) in 1952. The drain ranges from 40 to 110 feet 
wide and drains 140 densely developed square miles (USCOE, 1979). 



Table 3-3. Land Use Summary of the Clinton River Basin a 
-- 

Main Branch 

Active Grassland 
Total Urban Cropland Brushland 

River Section Hectares Hectares Hectares Hectares 
Drainage Area (Acres) (Acres) (Acres) (Acres) 

River Sections 1, 2, 
3 and 5 82,015 22,107 3,633 56,275 

(225 , 143) (54,627) (31 -460) (139,056) 

River Section 6 
North Branch 

River Section 4 
Red Run 

TOTAL 

PERCENT OF TOTAL 

Source: Modified from SEMCOG 1978a 



Figure 3.10. Suburban sewer interceptor map For areas  i n  the Cl inton River 
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3.3.4 Industrial 

The main industries in the watershed are automotive related and are 
centered in Pontiac and the southeastern metropolitan area. MDNR esti- 
mates that major manufacturing comprised approximately 1 percent of the 
land use in the basin, while light industrial and minor manufacturing may 
account for up to 10 percent of the land use. 

3.3.5 Recreation 

The Clinton River Basin has numerous parks and open spaces that are 
dependent on high water quality to provide opportunities for water 
oriented recreation, i.e., swimming, boating, and fishing. The greatest 
amount of recreational activity occurs in the western portion of the 
basin. The Rochester-Utica State Recreation area, located along the main 
branch of the Clinton River contains some of the most scenic areas in the 
watershed (SEMCOG, 1978a). 

Metropolitan Beach, located on Lake St. Clair between the spillway and 
the mouth, is a major recreation area near the AOC. Metropolitan Beach 
provides access for hiking, fishing, swimming, and other water activities 
that require good water quality for optimal use (SEMCOG, 1978a). 

3.3.6 Agriculture 

About 20 percent of the land use in the Clinton River watershed is active 
cropland, most of which is in Section 6. Soybeans, corn, and wheat are 
the major crops (SEMCOG, 1978a). 

3.3.7 Wildlife Habitat 

Information on land use for wildlife habitat is minimal. The most 
valuable wildlife habitat lies in the western portion of the watershed 
and in the less populated areas near the headwaters of the tributaries. 
The AOC is highly urbanized with wildlife habitat restricted mainly to 
parks and the river (SEMCOG, 1978a). No Federally listed endangered or 
threatened species reside In the area (Best, 1986). 

3.4 CLINTON RIVER WATER USES 

3.4.1 Water Supply 

Clinton River water withdrawals are mainly for industrial and agricultur- 
al water supply. No drlnking water is obtained from the C h t o n  river. 
A majority (87 percent) of the watershed population is serviced by the 
Detroit Water and Sewage Department which uses Lake Huron and the Detroit 
River as their potable water sources. Mt. Clemens take8 its drinking 
water from an intake south of the Clinton River approximately 300 yards 
north of the spillway and 5,000 feet offshore in Lake St. Clair. Most 
small municipalities in the northern part of the watershed rely on 
groundwater to drink. 



3.4 .2  Fish and Wildlife Habitat 

Most of the significant water-related wildlife habitat in the Clinton 
River Basin exists along Stony Creek, East Pond Creek, Paint Creek, in 
the lakes region above Pontiac (Section 51, and the Middle aod North 
Branches (Sac tion 6) . 
The lower Clinton River is a designated warmater stream. The US Army 
Corps of Engineers (1976) reported that yellow perch and alewives domi- 
nated fish collections in the lower river i n  September, 1975. Recent 
sampling of game fish within the recreational navigation channel include 
northern pike, yellow perch, pumpkinseed, large and smallmouth bass, rock 
bass, white bass, black crappie, walleye, and muskellunge (R. Burr, 
Personal C o ~ c a t i o n ,  1987, MDNR). 

3 . 4 . 3  Sport Fishing 

Sport fishing is comon and expanding in the Clinton River watershed. 
Portions of Paint Creek, East Pond Creek, Gallager Creek, and tributaries 
to the North Branch upstream of East Pond Creek are designated coldwater 
streams and stocked annually with brown trout. Stony Creek, above Stony 
Creek Impoundment, is currently stocked annually with brown trout. Both 
brown and naturally reproducing brook trout have been collected in stream 
shocking surveys of the North Branch and Paint Creek (Spitler, HDNR, 
Personal Commurrication, 1987). Resident populations of brown trout in 
the Main Branch of the Clinton River have been established due to annual 
stocking of 1,500 yearling trwt at each of the following stations for 
the past five years: Crooks Road, Avon Road, Dequindre Road, and Ryan 
Road (not stocked in 1987) (Spitler, Personal Communication, 1987). 

There has been a resurgence of sport fishing in the main branch of the 
river. In the 1960's. the U.S. Fish and Wildlife Service (USFWS) con- 
ducted a survey along the main branch of the Clhton Biver from Pontiac 
to the confluence of the North Branch and found no living fish (Johnson, 
1984). In 1980, the USFWS recorded 33 species in that section. In 1984, 
an area downstream of Pates Dam was sampled by the MDNR Fisheries Divi- 
sion with a D.C. backpack shocker. Four chinook salmon fingerlings 
(1.5-2.0 inches) were captured downrrtream of Avon Road (Section 5) .  The 
abundance of spawning gravel, combined with the presence of fingerlings 
is evidence of successful natural reproduction in the mainstream of the 
Clinton Biver (Nuhfer, HDNR, Personal Correspondence, 1984). The Lake 
St. C W r  Advisory Committee in conjunction with the HDNR Fisheries 

- Division have been working toward increasing the walleye spawning popula- 
tion by planting fiagerlbgs in the Clinton River.. Eggs are obtained 
from walleye captured during the spring "spawning runs" and are raised in 

- the Selfridge M r  National Guard ponds (bar, MDNR, Personal Communica- 
tion, 1986). 

The USFWS fish rampling effort confirms the development of this fishery 
with estimated 1980 and 1981 spa* rum of 18,700 to 24,000 walleye. 
Natural reproduction ha. not yet be= doctmanted. 

There is no commercial fishing in the Clinton River. a 



Once water quality appeared to improve sufficiently, MDNR Fisheries 
Division planted steelhead trout as well as brown trout at a rate of 
15,000 molts each year below Yates Dam. The resulting spring and fall 
fishery is bringing increasing numbers of anglers to the lower river each 
year. These anglers are discovering improved fisheries for chinook 
salmon, coho salmon, steelhead trout, and brown trout in the fall. More 
trout and steelhead are also present in the spring, along with walleye 
and suckers. 

3.4.4 Contact Recreation 

Other than fishing, canoeing and swinnning are the major recreational 
activities in the Clinton River watershed. Most total body contact 
recreation occurs in the upper reaches and lakes region or at Metropoli- 
tan Beach on Lake St. Clair. All public bathing beaches are monitored 
for bacterial contamination and all are located on lakes. Refer to 
Chapter 4 for information on beach closings. 

3.4.5 Noncontact Recreation 

The flood plain along the Clinton River is available for various forms of 
noncontact recreation. Numerous wetlands and bird/mammal sanctuaries 
exist. The Rochester-Utica State Park is a popular area for canoeing, 
camping, hiking, and fishing. 

3.4.6 Navigation and Channel Maintenance 

The Clinton River is not used for commercial navigation, but the USCOE 
has maintained a recreational navigation channel from Cass Street Bridge 
(River Mile 7.5) to the eight-foot contour in Anchor Bay since the late 
1800's. The authorized dredged channel is 15.2 meters (50 feet) wide and 
2.4 meters (8 feet) deep at Cass Avenue to near the mouth where it widens 
gradually to approximately 90 meters (300 feet). There are 47 marinas 
and boat facilities along the Clinton River between Mt. Clemens and the 
natural channel mouth (USCOE, 1986). 

The river hydrology and local topography described in earlier sections of 
this report describe river Section 1 as a depositional zone. Sediments 
from upstream are deposited as the velocity approaches zero, or actually 
flows upstream. The Clinton River is an extension of Lake St. Clair 
throughout river Section 1. At one t h e  dredged river sediments, called 
dredge spoils, were probably deposited behind bulkheads along the river 
bank and used to raise the level of the land along the river for residen- 
tial development. Some may have also been side cast along the dredged 
channel within the river itself, or deposited in open Lake St. Clair. A8 
concern for the environment became more widespread. people realized that 
these generally silty clay sediments were not environmentally compatible 
with the sediments in the open lake. They also learned that sediment 
metals levels might be harmful to bottom- dwelling aquatic life, so they 
began placing dredge spoils in confined disposal facilitier. 
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Table 3.5 '(.riaas and Boot ?aci l i t iam located ia the  Vicinity of cb. Clinton 
River Federal Navigation Project  

1. ~ r e o r l v e  Yacht S a l u  

2. Albatroor Yacht Club 

3. A t h n t i o  M r i ~  b Lndumtrial 

6. J .  Remi B l a  

5. Blue Water Urine Corp. 

6. Bayera Marina 

7. Burr Y u h t  Sale.. kc. 

8. C & N '(.riru 

9. C b N M r i m  

10. Climtoo River b r i m  
11. Duffy M r h  

12. u' 0 b r i m  

13. ?ox b r i m  
16. arau Pee. 

15. U i z a k c h  K. b o a  

16. Dou8ho J. brvay 

17. ~ e r r y ' o  b a t  t i v e w  

18. Lad'. hd M r i ~ .  I#. 

19. l igh thowe fcur 

20. Urim Office 

21. M r i m r o  Doat Club 

22. b r i ~ r o  Mia, Lac .  

23. Uukley Wrlne. I=. 

24. Virginia h r o h  

25. Ken Mrobal l ' o  W r l  

26. &h&m 

27. U & i ~  M r i m  end Salve- 

28. m r o a l  Maria8 

29. North River R o d  M r i u  

30. North S t a r  kil Club 

31. Pal M r i r u  

32. Peormm Ywhtm 

33. Peat8 '(.rim 

36. Pier  7 

35. Chrio Pika nilrime S e r v i c u  

36. Ra ick 'o  Boato 

37. Ruddy's Landin# 

38. S a i l  Haven South 

39. Sa i l  Haven North 

40. k i l m a o t e r ' o  of N i c h i y .  

41. Sol lo r ' s  Cove Har im 

62. k r m  ?(.cine b a u f a c t u r l n g  

43. S c r i u k J u  Yacht8 

U. Ship Chandler M r k u  

45. South Bank Marine 

46. South R i v e r  .Y.rlaB 

47. Turwoklo'o 

30575 South River Road 

29325 South River Road 

32020 North River Road 

28830 North River Road 

30200 North River Road 

31580 Norch River R o d  

32575 south River R o d  

32261 North River Read 

30600 North l i v e r  R o d  

32 190 North liver Rod 

32393 South River bd 

31677 South U v e r  R o d  

32525 South Riwr Rood 

33001 South River Rand 

32795 South U v e r  Road 

31707 South River R o d  

32705 South l i v e r  Rod 

32896 Souch U v e r  Rod 

32100 North River R o d  

30281 Souch River R6ad 

31970 North U v e r  R o d  

319% North l i v e r  R o d  

31300 Worth U v a r  Rod 

31675 South U v e r  bed 

31U7 South Uwr lod 

30077 South U v e r  bed 

32475 South Riwr Road 

32825 South River loud 

30310 North l i v e r  Road 

32041 South U v e r  Rod 

31743 Soutb liwr Road 

32685 Sooth River loud 

30292 North R i v e r  lod 

30400 North Rimr Rod 

31695 South River Rord 

32081 North River Rord 

31785 Souch River Rod 

32393 South River R o d  

30310 North River Road 

30055 Souch River R o d  

30200 North River llod 

30530 North River Road 

31637 South River R o d  

32-9 South R i v e r  load 

31704 South River Rood 

31865 Souch Rlver R o d  

31631 South River lloa 



Between 1964 and 1979, dredge spoils were deposited in a Confined Dispos- 
al Facility (CDF) near the river mouth. The CDF reached capacity in 1979. 
In January, 1976 the USCOE prepared a draft Environmental Impact State- 
ment (EIS) for maintenance dredging and a replacement CDF (USCOE. 1976). 
The project did not proceed for lack of a local sponsor. In 1982, the 
MDNR assumed this role and in 1986, the USCOE prepared a supplementary 
draft EIS for a proposed CDF (USCOE). This CDF will hold 291,200 cubic 
meters (370,000 ~7d") of dredged material. An estimated backlog of 
148,000 cubic meters (175,000 ~d') of undredged sediment is presently in 
the authorized recreational navigational channel (USCOE, 1987). The CDF 
was completed in the Fall of 1988. 

3.4.7 Waste Disposal 

The Clinton River is used as a receiving stream for treated municipal and 
industrial wastewater from Pontiac, Rochester, Warren, Rmeo, Almont, 
Armada, and Mt. Clemens. 

In 1986, municipal and industrial discharges accounted for 0.4 percent of 
the suspended solids, 69 percent of the BOD,., 14 percent of the total 
nitrogen, and 11.7 percent of the total phosphorus in the Clinton River 
basin (Table 3.4). Total NPDES permitted flow from industrial and 
municipal facilities, 126 cfs, is a significant percentage of the total 
95 percent exceedence flow of the Clinton River (Table 3.1) (Figure 3.7). 

.Numerous landfills, waste disposal sites, Act 307 sites of possible 
environmental contamination and hazardous waste treatment, storage and . 
disposal facilities are located in the Clinton Elver basin (see maps 
6.6, 6.7, and 6.8). Movement of waste or contaminants from these 
sites to the Clinton River or its tributaries is not well documented. 
These sites are discussed in Chapter 5. 

3.5 LAKE ST. C W I R  WATER USES 

Lake St. Clair is the receiving water for the Clinton Elver but is not 
part of the Area of Concern. 

Lake St. Clair connects Lake Huron with Lake Erie via the St. Clair and 
Detroit Rivers, and is a vital link for Great Lakes commercial water 
transportation. It is the most concentrated center of recreational 
boating in the world (Johnson, 1983). Johnson (1985) reported that over 
50,000 pleasure boats use Lake St. Clair annually. The Lake St. Clair 
Clinton River area supports approximately 100 nurinu with an estimated 
0.5 million uaer days which generate an annual income of $3 million 
(Johnson, 1983) (Table 3.5). 

3.5.1 Fish and Wildlife Habitat 

Lake St. Clair provides much habitat for fish and birds, and is an 
important resting site for birds along the Mississippi flyway (Best 
1986). The Michigan side of Lake St. Clair is largely developed, but 
same areas are suitable waterfowl habitat. A large number of wintering 
and migratory waterfowl, including redhead, canvasback, common goldeneye, @ 



@ and bufflehead ducks, as well as tundra swans, are periodically found 
(Best, 1986). 

Lake St. Clair supports a variety of sport fish and is best known for its 
walleye and muskellunge fishing. Commercial fishing on the lake has been 
banned for many years (R. Sptiler, Personal Communication, 1987). Other 
species commonly caught include: northern pike, yellow perch, black 
crappie, rock bass, large and smallmouth bass, channel catfish, and 
bluegills. The MDNR presently supports trout and walleye stocking in the 
Clinton River, Lake St. Clair vicinity (Limo-Tech, 1985). Spawning 
areas for largemouth bass, channel catfish, and bluegill are located near 
the mouth of the spillway. 

The Lake St. Clair Fisheries Station found the most common catches to be 
walleye, rock bass, and yellow perch in a seven month sampling period. 
Haas, et a1 (1983) found that over half of the sport fishing in Lake St. 
Clair occurs in Anchor Bay. 

3.5.2 Limnoloq 

Limnological data characterizing nearshore Lake St. Clair in the vicinity 
of the Clinton River natural channel and the spillway mouths are sparse. 
In 1973, water quality in the vicinity of the Clinton River natural 
channel and spillway mouth was surveyed (MDNR, 1973). Lake St. Clair in 
the vicinity of the Clinton River spillway mouth was characterized as 
eutrophic . 
This conclusion was based on elevated total phosphorus and chlorophyll 5 
concentrations, low diversity and pollution tolerant dominated benthic 
macroinvertebrate communities, and typically eutrophic phytoplankton 
assemblages dominated by Stephanodiscus sp. In addition, sediments at 
the spillway mouth contained elevated levels of heavy metals and PCB. 
These data sugsest that loading from municipal andlor industrial dis- 
charges were entering Lake St. Clair through the spillway. Those condi- 
tions were not reported off the natural Clinton River mouth. No bacteria 
problems were reported. 

In 1980, the MDNR surveyed a similar area to assess the fecal coliform 
concentrations in nearshore Lake St. Clair. Fecal coliforms exceeded 
MWQS for a radius of 3,000 feet from the mouth of the Clinton River 
spillvay, but not off the mouth of the natural channel. The most likely 
sourca of the bacteria was from the Clinton Township WWTP Number One 
outfall, located immediately upstream of the weir at the entrance to the 
spillway. This WWTP was decommissioned in 1981. 

3.6 WATER QUALITY STANDARDS, GUIDELINES, AND DESIGNATED USES 

Michigan's Water Quality Standards were amended in November, 1986 and are 
included as Appendix 3.3 (MWRC, 1986). Major standards affecting the AOC 
are : 



1. All waters of the State are protected for total body contact 
during warm water months (i.e., waters shall not contain more 
than 200 fecal coliform organislne per 100 milliliters) (Rule 
323.1062). 

2. A mlnlmum of 7 mg/l of dissolved oxygen in all Great Lakes and 
connecting waterways shall be maintained. A Pinhum of 7 mg/l 
diesolved oxygen shall be maintained in river segments desig- 
nated for coldwater fish. All other warm water rivers shall 
maintain 5 mg/1 of dissolved oxygen (Rule 323.1064). 

3.  Waters that serve a8 migratory routes for anadromous salmonids 
shall maintain a mlnlmum of 5 mg/l of dissolved oxygen (Rule 
323.1064) . 

4. Dredging/CDF projects are not necessarily exempt from 
standards. 

In addition, the provisions of the antidegradation rule have been 
strengthened. All Michigan waters of the Great Lakes, trout streams, 
reaches of county/scenic, wlld/scenic, and scenic/recreational rivers are 
protected agaiwt any degradation of water quality. Dredging criteria 
are based on U.S. EPA Dredge Spoil guide1in.a. 



4. DEFINITION OF THE PROBLEM 

4.1 IMPAIRED USES, USE ATTAINABILITY, AND OTHER PROBLEMS 

The designated uses of the Clinton River are described in Section 1.6. 
The only known use impairments in the AOC are: (1) Agricultural water 
use for irrigation, because waters in the AOC exceed Michigan's Water 
Quality Standards for total dissolved solids (500 mg/l) (Rule 323.1051); 
(2) Aquatic life (Rule 323.1100), because a diverse end abundant macroin- 
vertebrate conmmtnity is not present in the AOC and does not support a 
healthy resident warmwater fishery. 

This chapter identifies the locations where these local impairments 
occur. Other problems, including low dissolved oxygen, beach closings, 
partialltotal body contact recrertion, loss of aesthetic qualities, human 
health impacts, redimant transport, sedimentation, and urban storm water 
are reviewed here since they relate to water quality and past and/or 
present uceedences of Michigan's Water Quality Standards. 

Impairment of Agricultural Use for Irrigation Due to High 
Total Dissolved Solids (TDS) 

TDS is determined by weighing the residue left after a filtered 
water sample is evaporated. Elevated concentrations of TDS 
usually contain chlorides over 500 mgll resulting in objec- 
tionable tastes. It is primarily of interest for agricultural 
irrigation since elevated levels of TDS can have detrimental 
effects on sensitive crops. Michigan's WQS Rule 323.1051 
requires that TDS not exceed 500 mg/l as a 30-day average and 
at no time is TDS in the water to exceed 750 mgll an a result 
of controllable point sources. TDS are related to soil types, 
with fine clay and silty soils producing higher TDS than coarse 
soils. The soils in the Clinton River watershed are generally 
clay-silt resulting in high background TDS ranges from 300 mg/l 
to 500 mgll TDS (Figures 4.1 and 4.2). Average measured TDS 
concentrationr from Clinton River tributaries, including Paint 
Creek, Stony Creek, Trout Creek, and East Pond Creek, range 
from 300 to 330 mg/l upstream of any point source discharges. 
Urban nonpoint and point source loadings add to the already 
high TDS levels resulting in concentrations exceeding Michi- 
gan's Water Quality Standards. TDS is not a treatable 
parameter. 

Degraded Benthic Macroinvertibrate Community 

Pollution-tolerant macroinvertebrate species have long dominat- 
ed in the AOC. Likely causes are a combination of low dis- 
solved oxygen levelr, sedlment contaminants, and unsuitable 
substrates for aquatic life. It is unlikely that high quality 
aquatic life will exist in the AOC, primarily due to stagnant 
conditions and poor substrate (See Section 4.3.1, Dissolved 
Oxygen). 



of chemicrrl quality 

EXPLANATION 
Dissolved solib 

Cu10*tmtiorr in niIh'~ranu prr l i tu  

Figure 4.1 Concentration of dissolved solids in streams under low-flow conditions. 

Source: U. S. Geological Survey, 1970. 
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Area of extreme variability 
of chemical quality 

Figure 4-2 Concentration of dissolved solids in streams under high-flow conditions. 

Source: U.S. Geological Survey, 1970. 
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Degraded Warm Water Resident Fish Community 

Degraded resident fish cammunities are present in the AOC, most 
likely due to poor oxygen concentrations resulting from stag- 
nant water, high sedimcnt oxygen demand, enriched conditions, 
and possibly poor phyrical habitat. 

Definition of the Problem 

The Clinton River wee identified by the IJC as an AOC several years after 
the State of Michigan had identified it as a "problem area." The origi- 
nal problem identified by Michigan included those that were, and still 
are, associated with many urban areas including excessive loadings of 
conventional pollutants and heavy metals which tend to accumulate in and 
contaminate river sediments. These pollutants result in the inability of 
healthy communities of aquatic life to dwell in the river. Most of these 
problems are localized and do not result in impairments in the Great 
Laken. 

4 

The sources of these pollutants include industrial and municipal treat- 
ment plants but urban stormwater appears to be the major contributor for 
many contamin8nts. Excessive conventional pollutants (1 .e. nutrients) 
generally give rise to enriched conditions resulting in aesthetically 
unpleasant water quality. These conditions also result in widely fluctu- 
ating dissolved oxygen concentration8 allowing only pollution tolerant 
aquatic organisms to survive. & a result, the majority of naturally 
occurring water purification organisms are impacted, drastically reducing 
the density and diversity of the aquatic c d t y .  Consequently, the 
assimilative capacity of the stream is reduced and stream quality recov- 
cry time is greatly lengthened causing desirable fish c ~ l t i e s  to 
avoid these areu. 

Lack of oxygen lr toxic to soma redentary aquatic organisms. Toxicity 
may also occur if other contdnants in the water exceed long-term safe 
concentrations for naturally occurring aquatic organisms. Long-term safe 
concentrations have not been determined for many contaminants either 
individually or in the myriad of possible combinations of contaminants 
that could occur. Furthermore, species specific chronic toxicity valuer 
are not available. However, criteria for some contaminants have been 
established based on the most reneitive species tested in laboratory and 
field bioassay.. 

An additional urban problem is fecal coliform bacteria, which has been 
used to Indicate the presence of huaan wastes in aquatic systems. Water 
is used to transport domestic waste to wastewater treatment plants via 
sewers which may also receive rtormwater. The wastewater treatment 
plants occasioacrlly overflow untreated combined wastewater and stormwater 
during wet weather, and then fecal coliform bacteria are found in the 
surface water, making it unhealthy for total body contact recreation. 

4.1.2, Beach Closings and Partial/Total Body Contact Recreation 

In the past, Metropolitan Beach on Lake St. Clair had been periodically 
closed due to the presence of elevated levels of fecal coliform bacteria 



in the water (Table 4-1). In recent years (1983 to present) this has not 
been a problem (Figure 4.3). 

Limited data are available concerning the suitability of the rest of the 
AOC for partial and total body contact recreation. In 1980 fecal coli- 
form concentrations exceeding the State Water Quality Standard of 200 
organisms/100 m l  occurred at the mouth of the spillway channel (Horvath, 
1981). No studies have been done to document the absence of fecal 
coliform bacteria, but the suspected source was eliminated in 1981. 

Generally, the high fecal coliform problems experienced in the Clinton 
River basin have been resolved by upgrading WWTPs, chlorinating large 
known CSOs in the lower river, fixing sewer line breaks as they occur, 
and discontinuing flows from outdated facilities. The only CSOs in the 
basin that do not receive primary treatment and chlorination prior to 
discharge are at Armada. 

4.1.3 Urban Stormwater 

Urban stormwater entering the river via storm sewers that may contain 
many contaminants is uncontrollable at present, and contributes to 
flooding. 

There are few methods to deal with stormwater other than retention basins 
in the headwaters. The extent of impact of stormwater flow and contami- 
nant loadings has not been measured and will be difficult to quantify 
given the variability of natural system. 

4.1.4 Loss of Aesthetic Qualities 

There are no documented reports of aesthetic impacts caused by poor water 
quality in the AOC. Occasionally, however, the stagnation of river water 
at Mt. Clemens has resulted in undesirable odors. 

4.1.5 Human Health Impacts 

There are no reported human health impacts in the AOC. 

4.1.6 Sediment Transport and Sedimentation 

Sedimentation in the lower Clinton River (Sections 1 and 3) occurs 
naturally because of the local topography and soil types. The lower 
10-17 PPilea act8 as a natural settling basin. 

Two things have recently occurred that exacerbate sedimentation in 
Section 1. 

A. High Great Lakes water levels result in stagnation, producing 
estuary conditions, and causing the spillway weir to be submerged 
nearly all of the time. 



Table 4.1. Dates and locations where fecal coliform bacteria concentrations 
historically exceeded Michigan's Kater Quality Staodards, and 
recent sampling results indicating that feca l  colifonn becteria 
are no longer exceeding these stanc!ards. Smrces: MDNR undated 
file, and Macomb County Health Department, 1987. 
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- loca t ion  nine is the Black River a t  the en t ru rco  t o  the Metro 
boat basln;  

- loca t ion  10 is t h e  Metro boat basin. 

* See figure 4.3 for locations 



Figure 4.3. Fecal Coliform sampling stations near Hetropoli tan Beach 1984-1986. 



B. The submerged weir allows much of the Clinton River flow to no down 
a 

the ~ ~ i l l w a ~  instead of the natural channel. This results in-in- 
creasing sedimentation in the natural channel, which further 
decreases the flow down the natural channel because of partial 
channel blockage at the natural channel/spillway divergence. 

These problems are not unique to the Clinton River, nor have they been 
ignored in the Clinton River Basin; but, they are localized and do not 
reach the Grat Lakes. Remedial actionr are already in place and their 
estimated cost to date is discussed in Chapter 7. However, several 
hydrologic, topographic, and geographic factor* dercribed in Chapter 3 
magnify the above problems in the AOC. 

With the exception of sadbent transport and sedimentation, these prob- 
lems are primarily restrictad to urban areas, 

4.1.7 Degree of problem Resolution by Catagory Within River Section 

All of the problems identified by the WQB do not exist in all river 
sections. Some are naturally occurring problems from urban development 
or from the basin topography. Also, some problem have been fully 
resolved while other problems have only been partially addressed. In 
addition, some problems are just emerging, while for other problems, not 
enough data utists to determine the axtent of problem resolution. 

For these reasons, the IJC identified problems were divided into sir 
categories listed below. 

Category Number Degree of Resolution 

Historical point source problems that 
have been resolved. 

Historical point source problems that 
are partially rasolved or are being 

. addressed through structural or 
engineering modifications. 

3. Naturally occurring problems that are 
continuing to cause aquatic life or 
agricultural impacts. 

4. Problems from urban development. 

5. Emerging problau. 

Not enough data to determine the 
degree of problem resolution. 

In the following paragraphs, the degree of resolution by category number 
is described within each river section. 



4.1.7.1 Section 1 - The Natural Channel of the Clinton River Downstream 
of the Spillway 

Category 1 

Problems in the natural channel of the Clinton River downstream of the 
spillway have been historically attributed to upstream point sources, 
urban runoff, Mt. Clemens WWTP, and CSO loadings. These conventional and 
metals loadings have been drastically reduced by improvements in upstream 
point source industrial and municipal treatment facilities. These 
discharges are presently in substantial compliance with their NPDES 
permits. 

Category 2 

A. Reductions in conventional pollutants, fecal coliform bacteria and 
heavy metals loadings will result when Mt. Clemens completes its 
normal and wet weather facility (WWTP) Improvements (completion date 
December, 1988). 

Some sediment contaminants are proposed to be removed by dredging by 
the U.S. COE under the Recreational Navigational Channel Dredging 
project. The proposed dredging date is 1989 or 1990. 

Category 3 

A. River velocity is likely to remain unchanged (unless modifications 
are instituted) resulting in stagnant water and fine particle 
sedimentation. This leads to poor substrate for the benthic macro- 
invertebrate community and low dissolved oxygen. Dredging the shoal 
at the spillway/natural channel split may improve flow. 

B. Section 1 will continue to have high total dissolved solids (TDS) 
concentrations based primarily on naturally high TDS plus wastewater 
additions. There is no econamically achievable treatment for 
removal of TDS. 

Category 4 

Continued stormwater loadings from urban runoff contain undocumented 
quantities of conventional, metals, and organic contaminants which 
temporarily reduce water quality. These constituents m y  be transferred 
to the sediments, resulting in long-term stream degradation. 

Category 5 

Selfridge Air National Guard Base Landfills - See Section 5.6.2.4 for 
progress and studies underway. 

Category 6 

Additional data are needed to document reductions in conventional pollu- 
tant and fecal coliform bacteria concentrations and the condition of the 
benthic macroinvertebrate and reaidant fish c m t i e s  inside and 
outside of the dredged channel. 
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4.1.7.2 Section 2 - The Clinton River Spillway 
The spillway presently has no point source discharges and is basically an 
extension of Section 3 designed to alleviate flooding by routing the 
water by a shorter path around Mt. Clemtns to Lake St. Clair. 

Category 1 

Resolved historical problems include elimination of conventional pollu- 
tants, fecal coliform bacteria and heavy metals by elimination of some of 
the direct point source discharges and improvements or removal of up- 
stream discharges. However, there are very little data to document these 
changes in the spillway. 

Category 2 

None. 

Category 3 

Elevated TDS as discussed in category 3 of Section 1 

Category 4 

Stormwater loading as di:cussed in category 4 of Section 1 

Category 5 

None. 

Category 6 

Additional data is needed to document the sediment oil and grease, heavy 
metal and organic contaminant concentrations, the benthic macroinverte- 
brate and resident f h h  communities, and the bottom sediment substrate 
types for aquatic habitat suitability. 

4.1.7.3 Section 3 - The Main Branch Clinton River Between Red Run and 
The Spillway 

Section 3 is a relatively slow flowing, meandering section which receives 
a large flow from River Section 4, and a relatively small flow from River 
Section 6. 

Category 1 s 

Resolved historical problems largely reflect upatream reductions of heavy 
metals and fecal coliform bacteria. Conventional pollutants have also 
been considerably reduced. 

Category 2 

Conventional pollutants causing low dissolved oxygen m y  still be a 
problem although much work and money has already gone into water quality 
Improvements. More restrictive NPDES permits, Improved stormrater 



treatment, or other alternatives may be necessary in Sections 4, 5, and 6 
to meet water quality standards in Section 3. 

Category 3 

Sedimentation due to geographical and hydrological factors as discussed 
in category 3A and 3B of Section 1. 

Category 4 

Urban stormwater as described in category 4 of Section I 

Category 5 

None 

Category 6 

Sediment contaminant concentrations and condition of the benthic macroin- 
vertebrate and resident fish communities as in Section 2. 

4.1.7.4 Section 4 - Red Run 
Red Run has had major physical alterations and it receives a large 
intermittent discharge of combined storm and sanitary sewage after 
primary treatment and chlorination, and a discharge from a major WWTP. 
Its drought flow is 0.4 cfs, but receives 48 cfs of treated municipal 
effluent and 20 cfs of industrial noncontact cooling water. 

Category 1 

Resolved historical problems include conventional pollutants, heavy 
metals and fecal colfform bacteria fraa municipal and induatrlal point 
sources. 

Category 2 

Partially resolved historical problems include: 

A. Conventional, heavy metals and fecal coliform bacteria from one 
large intermit tent point source (SOCSDS/PCF) . 

B. Reductions of some sediment contaminants by dredging sediment 
depositional zones. 

C. Some problems with conventional pollutants from municipal discharges 
may still exist because low dissolved oxygen concentrations are 
reported in Section 4 and downstream in Section 3. 



Category 3 

A. TDS as described in Category 3B of Section 1. 

B. Build up of sediments in Red Run requiring periodic dredging with 
unknown impacts on aquatic life. 

Category 4 

Stoxmwater as described in Category 4 of Section 1. 

Category 5 

An emerging problem is the impact of landfill leachate on the aquatic 
life in Red Run and the Clinton River from old landfills located along 
Red Run. 

Category 6 

The extent of oil and grease, heavy metals 
nation and the condition of the benthic ma 
unknown. 

end organic sediment contami- . 

croinvertebrate community is 

4.1.7.5 Section 5 - Main Branch Clinton River Upstream of Red Run 
Category 1 

A. Point source loadinns of conventional vollutants, heavy metals and 
fecal coliform bactiria in water, and bedimcnt oil and- grease and 
heavy metals have been considerably reduced due to Improvements in 
wastewater treatment at municipal facilities. 

B. Recovering benthic macroinvertebrate communities 

C. Recovering fish coPrrmity. 

Category 2 

No new structural improvments occuring at the present. 

Category 3 

Elevated TDS u discussed in Category 38 of Section 1. 

Category 4 

Stowwater loadbgs as diucwsed in Category 4'of Section 1. 

Category 5 

The impact of the cessation of flow augmentation at Pontiac on the water 
quality and aquatic community downstream. 



Category 6 

The resident fish community downstream from Pontiac may need to be 
resurveyed to determine its current status. 

4.1.7.6 Section 6 - North Branch Clinton River 
The watershed of Section 6 is primarily agricultural and most convention- 
al loadings are from nonpoint sources. 

Category 1 

A. Historical problems resolved include conventional pollutants, 
metals, and fecal coliform bacteria at Romeo and Almont. 

B. Recovered aquatic communities. 

Category 2 

A. Sediment oil, grease and heavy metal contaminants have been consid- 
erably reduced now that Armada has completed its WWTP. 

B. Combined sewer overflows at Armada will continue to discharge 
primarily conventional pollutants resulting in localized water 
quality and aquatic life degradation until they have completed their 
CSO project. 

Category 3 

Elevated TDS as discussed in Category 3 of Section 1. 

Category 4 

Stomwater loading as discussed in Category 4 of Section 1. 

Category 5 

None. 

Category 6 

A macroinvertebrate community survey is needed to document the improve- 
ment in stream quality now that Armada has completed its WWTP. 

4.2 CONDITION OF THE CLINTON RIVER ECOSYSTEM 

The following section describes the chemical conditions of water and 
sediment in the Clinton River b a s h  between 1970 and 1987. Exceedences 
of Michigan's Rule 57(2) allowable levels and U.S. EPA dredge disposal 
guidelines are noted. 

Chemical contaminants in fish are described and uceedences of chemical 
criteria for the edible portions are indicated. 



The qua l i ty  of the aquatic macroinvertebrate and f i s h  communities a r e  
described by r i v e r  sec t ion f o r  the years 1970 t o  1984, where da ta  a r e  
available.  

4.2.1 Data Presentat ion and Description with Respect t o  Data Tables, 
Map I D  Numbers and S ta t ion  Codes 

The data  i n  t h i s  chapter a r e  based on a l l  samples col lec ted  during a 
p a r t i c u l a r  year a t  each sampling location.  I n  soma years there  w a s  only 
one sample a t  t h a t  locat ion and t h a t  value is reported. Some years,  many 
samples were taken a t  t h a t  locat ion and the  average value is reported. 
Values l e s s  than detect ion were included a s  one-half the  detec t ion level .  

The data  a r e  summarized within the  six r i v e r  sec t ions  described e a r l i e r .  
Since water flows from upstream t o  downstream and the impact of point and 
nonpoint sources is general ly cumulative, most discussions of water, 
sediment, f i s h ,  and aquatic macroinvertebrates a r e  general ly described by 
r i v e r  sec t ion i n  the  following order: Sections 5, 4, 3, 6, 2, 1, and 7 
where appropriate. Because not a l l  sect ions have data  i n  a l l  years, the 
r i v e r  sec t ions  i n  the  data  t ab les  a r e  presented i n  numerically consecu- 
t i v e  order. Within each r i v e r  sect ion,  the  data are ordered from 
upstream t o  downstream t o  r e f l e c t  changes across geographical distances 
within the r i v e r  sect ions.  Withla each s t a t i o n ,  da ta  a r e  ordered by year 
t o  r e f l e c t  changes across timr. 

Each s t a t i o n  has a map ID number which can be located on the data  t ab les  
and the  attached maps located In Chapter 6. The f i r s t  value i n  the map 
I D  number r e f l e c t s  the r i v e r  sect ion.  The remafning two d i g i t s  r e f l e c t  
the  pos i t ion  r e l a t i v e  t o  other r i v e r  sampling s t a t i o n s  f o r  a l l  years from 
upstream t o  downstream. Data f o r  a l l  years a t  a given s t a t i o n  may be 
e a s i l y  reviewed using the  map I D  number i n  t h e  data  tables. 

The map ID numbers f o r  each data  s e t  a r e  unique t o  t h a t  data s e t  and a r e  
not  traneferab'le t o  another data  set on another map. For example, the  
106 in the  sediment t a b l e  is not  the  same locat ion as 106 on the  water o r  
macroinvertebrate t a b l e  o r  map. Fish a r e  l i s t e d  as ElO6, indicat ing t h a t  
they a r e  "fish" only. 

The s t a t i o n  code abbreviates the  document name from which the  data  were 
gathered and sometimes the  year collected.  The l a s t  page of each data  
t a b l e  s h m  these s t a t i o n  codes .nd a more complete document c i t a t i o n  
which can be found i n  the  L i t e ra tu re  Cited Section. 

4.3 HISTORICAL S M Y  OF CHEMICM, ANALYSIS OF CLINTON RIVER WATER 

A l l  avai lable  chemical da ta  between 1970 and 1987 f o r  se lec ted  water 
parameters were reviewed and sumarized (Tables 4.2 through 4.4). Major 
conventional parameters include dissolved oxygen, BODgs f eca l  coliform 
bac te r i a ,  t o t a l  dissolved and t o t a l  suspended so l ids ,  nu t r i en t s ,  hardness 
and chlorides. Metals include t o t a l  a rsenic ,  aluminum, cadmium, copper, 
chromium, cyanide, i ron,  lead,  mercury, n ickel ,  s i l v e r ,  selenium and 
zinc. Organic parameters include a va r ie ty  of c lasses  of mater ia ls ,  some 
of which a r e  pes t ic ides ,  herbicides,  phthalates,  polynuclear aromatic 
hydrocarbons, and PCB. 



The se data reflect the chemical analysis of ambient grab samples collect- 
ed from the Clinton River and its tributaries and reflect the condition 
of the river where aquatic life live. They do not include effluent 
samples collected from point source discharges. Loadings from point 
source dischargers are described in Chapter 5. The intent of this 
summary is to present general water quality at given locations across the 
approximate 17-year span. 

Conventional Pollutants in Clinton River Water 

Total Phosphorus 

Phosphorus is generally the limiting nutrient for most aquatic plant 
growth in the northern midwest U.S. so phosphorus additions normally 
result in increased plant growth. Increased plant growth sometimes 
results in nuisance algal growths, and often results in widely fluctuat- 
ing dissolved oxygen concentrationa . Considerable effort has been made 
to limit phosphorus loading to fresh waters, by reducing phosphorus in 
soaps and detergents and through large capital expenditures for phospho- 
rus removal from wastewater. 

Concentrations of total phosphorus in the Clinton River at station 502 in 
the 1970s averaged about 0.030 mgll (see U p  6.1). Downstream of Pontiac, 
concentrations increased to about 0.135 -11 and downstream of Rochester, 
concentrations increased further to 0.178 -11 (Table 4.2). Phosphorus 
concentrations reached 0.195 mgll at station 552 just upstream of Red 
Run. Total phosphorus concentrations in Red Run were significantly 
greater, averaging 0.900 mgll in the 1970s. Flown containing elevated 
phosphorus from Red Run raised the Main Branch to approximately 0.440 
mg/l at station 302. 

Samples from Section 6, the North and Middle Branches of the Clinton 
River, contained phosphorus concentrationa averaging nearly 0.200 mgll, 
resulting in total phosphorus concentrations approaching 0.300 mg/l at 
station 310. Local inputs in the vicinity of Ht. Clemens resulted in 
even higher total phosphorus concentrations in Sections 1 (greater than 
0.330 mg/l) and 2 (0.400 -11). 

By 1980, total phosphorus concentrations were 0.020 q / l  at station 502, 
0.070 mgll downstrum of Pontiac, 0.130 mg/l downstream of Section 4, and 
0.160 w/l downstream of Section 6 (Appendix 4.1). Total phosphorus 
concentrations were locally higher (0.200 -11) in Section 1 at stations 
103 and 109, and in Section 2 at station 210 in the vicinity of Mt. 

- Clemens. At station 115, concentrations reflect Lake St. Clair water 
with total phosphorus concentration8 at 0.020 q/l. Reductions in total 
phosphorus have resulted in improved stream quality in the Clinton River. 

Dissolved Oxygen 

During the 19708, the annual average dissolved oxygen (D.0,) ranged from 
4.2 to 13.2 mgll in Section 5 with the lowest values at stations 502, 
517, and 556 in the Upper River, below Pontiac, and near the confluence 
of Red Run and the North Branch. Values ranged from 3.4 to 11.0 mg/l 
D.O. in Section 4 with lowest concentratioxm at stations 406, 408, and 
409. Section 6 D.O. concentrations were 5.9 -11 and greater. Section 3 
D.O. concentratione ranged from 3.9 to 12 mgll while Sections 1 and 2 
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a ranged from 4.1 to 10 mg/l with lowest values at stations 201, 103, 109, 
and 115. 

Although the data are very sparse for the 1 9 8 0 ~ ~  D.O. concentrations in 
Sections 5 and 6 have improved slightly while D.O. concentrations in 
Sections 1, 2, 3 and 4 have not improved. 

The dissolved oxygen values reported in Table 4.2 are annual averages, 
most of which are above the 5.0 mg/l minimum required by Michigan Water 
Quality Standards for warm water streams. However, these averages are a 
combination of data from all seasons collected during the daylight hourr. 

There are two sources of oxygen to aquatic systems. The first is reaera- 
tlon, or that oxygen which dissolves from the atmosphere into the water. 
Turbulence brought on by rapid, non-laminar flow introduces some oxygen 
into surface water. The other factor infusing oxygen into water is 
photosynthesis. Photosynthesis is the process whereby aquatic plants 
take in carbon dioxide and water in the presence of sunlight to produce 
oxygen. The more aquatic plants and sunlight, the more oxygen present 
during the daylight hours. At night, plants respire, that is, they take 
in oxygen and give off CO . So, at night, the more plants, the less 
oxygen is present. The lgwest dissolved oxygen levels are found in the 
very early morning before dawn, since bacteria and plants have been 
respiring (consuming oxygen) all night. 

This is a natural cycle where the dissolved oxygen level increases during 
the day and decreases at night, but the fluctuations in high quality 
systems are minor. In enriched systems with many plants, the dissolved 
oxygen fluctuations are often very wide. Bacteria, respiring as they 
decompose dead plants and other organic materials (such as those released 
from some WWTPs), also consume dissolved oxygen, which fish and benthic 
macroinvertebrates require for survival. 

Warmer water holds less dissolved oxygen than cold water. Sediments may 
also demand dissolved oxygen in the form of sediment organic materials or 
sediment chemicals that also consume oxygen. Bacteria also cause oxygen 
demand. 

Thus, a series of warm cloudy days may result in total loss of dissolved 
oxygen in enriched streams which have little reaeration. 

Same aquatic organisms are very sensitive to even very short term, severe 
reductions of dissolved oxygen, while other organisma are more tolerant 
of low dissolved oxygen. When dissolved oxygen is absent, most seden- 
tary aquatic life perishes. 

Most Clinton River dissolved oxygen measurements were made during the 
daylight hours, when photosynthesis was occurring and dissolved oxygen 
would be high. This suggests that the minimum dissolved oxygen values 
were much lower than the reported average values as indicated by the 
aquatic community. 

Below Red Run, the community remains heavily impacted, especially in 
Sections 3 and 1. In this area, reaeration is slight due to low slope. 



In addition, the river is enriched by municipal discharges and storm- 
water, and sediment oxygen demand and BOD loadings are high. These 
conditions have also plagued the fish comwtnity in this river reach since 
the 1970s. 

Table 4.3 shows the results of individual samples collected during the 
day at three stations, between 1972 and 1987. Figures 4.2 and 4.3 show 
the mean dissolved oxygen concentrations for two stations between 1970 
and 1987 based on STORET data. Concentrations at Gratiot Avenue (310) 
fell below 4.0 mg/l on occasion and frequently below 6.0 mg/l dissolved 
oxygen. Note the wide fluctuations by season with lowest dissolved 
oxygen levels in the summer. Percent dissolved oxygen saturation fluctu- 
ates into the 60% range frequently and went as low as 40% in 1974. Wider 
dissolved oxygen concentration fluctuations are apparent at Bridgeview, 
located in Section 1 (115) where dissolved oxygen ranged fram 2.0 to 

. * approximately 15 mg/l. 

r 
Recent MDNR modeling has indicated that with the present NPDES effluent 
limits for Clinton River municipal dischargers during summertime drought 
flow, the Clinton River will not meet Michigan's Water Quality Standards 
for dissolved oxygen (Reznick, 1987). This modeling indicated that from 
downstream of Red Run to the North Branch, where the modeling effort 
stopped, dissolved oxygen standards will be violated, with the lowest 
dissolved oxygen occurring at the confluence of the North and Main 
Branches. 

Because the slope between tthe North Branch and Lake St. Clair is small 
(0.1 foot per mile), and river velocity ir slow, it is expected that 
reaeration in this reach will be negligible. Also, the enriched river 
conditions do not end at the North Branch confluence, but continue on 
through the Spillway to Lake St. Clair. These factors suggest that 
violations of dissolved oxygen standard. will continue through the 
Spillway to Lake St. Clair during swmner drought flows. The problem 
could be further intensified by nutrient enrichment fram the Mt. Clemens 
WWTP effluent flowing upstream during flow rev'ersals axid then downstream 
through the Spillway. The water chemistry data in this Section and a 
study performed by Llmno Tech Inc. (LTI 1984) for the City of Mt. Clemens 
have demonstrated these flow reverrals. 

Organic Nitrogen 

Organic nitrogen concentratioxu increased downstream of Pontiac and even 
more downstream of Red Run. Values in the 1970s were slightly higher in 
Sections 3 and 4. In the 19808 organic nitrogen concentrations were 
rlightly higher in Sections 5 and 1. The higher concentration8 in 
Section 1 were apparently due to a local source. There were no data for 
organic nitrogen in the mld-1980s. 

Nitrite Plus Nitrate' (NO, + NO,) .. II 

NO and NO concentrations in the 1970s were low at station 502 (0.220 
mgfl) but Zncreased to 2.88 and 3.08 .9/1 downstream of Pontiac at 
stations 518 and 522, respectively. Rochester had little Impact on NO2 
and NO concentrations. Section 4, station 401 and Section 6, station 3 



Table 4 .3  Dissolved oxygen concentrations less than 
6 . 0  mg/L a t  three Clinton River s tat ions .  

Station: Waterford-M59 Hamlin Rd . Gratiot Rd. 
Location : upstream of downstream of upstream of 

Pontiac Pon t iac  M t .  Clemens 
Map I D :  502 518 3 10 
Storet #: 630529 630252 500233 

Date 7-72 
8-72 
9-72 
6-73 
8-73 ' 

6-74 
7-74 
8-74 
9-74 
5-75 
6-75 
7-75 4 . 0  
8-75 
6-76 
7-76 6 . 0  
5-77 
7 -77  
8-77 5 . 5  
8-78 4 . 8  
9-75 5 . 0  
7-79 4 . 0  
7-80 
7 -81  5 . 3  
6-83 5 . 8  
6-84 4 . 2  
7-64 4 . 0  
8-84 3 . 9  
7-85 
8-85 
8-66 5 . 1  
9-86 
6-87 3 . 9  
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640 were similar at 1.0 -11, but Section 4 stations 406, 407 and 410 
contained 3.1 to 4.5 -11 of NO2 and NO . This slightly increased the 
downstream water concentrations in ~ect$on 3 at stations 302, 306, 309 
and 310 to 2.74, 2.95, 2.48 and 2.50 mg/l, respectively. Reduced NO2 and 
NO concentrations were reported for Sections 1 and 2 vith values of 0.52 
mg?l at station 103, 1.05 mg/1 at station 109, and 1.96 -11 at station 
201 . 
Although data are very sparse, the NO and NO concentrations appear to 
be very similar in the early 1980s d the 19908 (Table 4.2. Appendix 
4.2). There may have been an increase in NO and NO in Section 4 since 

2 concentrations in Section 3 increased over upstream foncentrations in 
Section 5. 

Ammonia (NH, + NH,) 

In the 19708, ammonia concentrations at station 502 were 0.102 mgll and 
increased to 0.445 mg/l at stations 518 .nd 522 below Pontiac. The 
Rochester area had little impact and downstream stations (552, 556) in 
Section 5 and station 640 in Section 6 were similar to station 522. 

Section 4 stations 406 and 408 contained 4.350 and 3.200 -11 which 
impacted Section 3 stations 302 through 310 with concentrations averaging 
about 0.850 -11. The trend continued into Section 2 at station 201, and 
Section 1 at stations 103 and 109, where enmronia concentrations averaged 
0.950, 

In the 

0.560 and 0.800 mgll, respectively. 

1980s, Section 5 annnonia concentrationa were less impacted by the 
Pontiac area with stations 547 and 556 at 0.200 and 0.300 mg/l, respec- 
tively. There are no 1980s data from Section 4 or 6, but Section 3 
stations reflect drastically decreased inputs from Section 4 with concen- 
trations at stations 302, 306 and 310 at 0.310, 0.160 and 0.190 mgll, 
respectively. Section8 2 and 1 continued to be impacted by local WWTPs 
(the Clinton Township #1 WWTP) since stations 201, 103, and 115 contained 
NH and NH concentrations of 0.360, 0.660 and 0.400 mg/l, respectively. 
3 4 

Chlorophyll a 

Chlorophyll 5 is a measure of the pigment in floating aquatic plants 
(algae). Higher chlorophyll 5 value. indicate higher production which is 
resultant from nutrient enrichment and can cause rapid fluctuations in 
dissolved oxygen concentrations. Chlorophyll a concentrations in the 
19708 were generally slightly higher in sacti& 5 and 2 than in the 
19808. There were no chlorophylli measurements in Sections 4 and 6 in 
the 1980s. Chlorophyll fi concentrations in Section 1 were higher in the 
1980s than in the 19708. Section 2 contained elevated chlorophyll in 
the 19808, but there are no 1970s data for comparison. 

BOD, 

Biological oxygen demand (BOD ) pattern8 in the 1980s were very similar 
to the 1970s w i t h  lowest valu5s reported at station 502 followed by 
moderate increases downstream of Pontiac at station 518 (Table 4.2, 
Appendix 4.3). In the 1970s. values remained slightly elevated in 



Sections 3, 2, and 1 while BOD values declined in Section 3 in the 
1980s. apparently because of lawered BOD inputs from Section 4. BOD in 
Sections 2 and 1 were higher in the 19805. The lower portion of ~ectlon 
3 (station 310) and Sections 1 and 2 were all above (3.5, 2.6 and 8.8 
mg/l BOD ) values reported in upstream Section 3 (1.4 to 1.8 -11). 
These d a b  suggest a local BOD5 source or a lack of reaeration in this 
section. 

Measurements of chemical oxygen demand (COD) in the 1970s showed slight 
increases from station 502 (17 q/l) to station 518 (22 mgll) downstream 
of Pontiac. Red Run COD values were nearly twice (37 mg/l) the Main 
Branch COD values, but the Impact on downstream Section 3 water quality 
was not apparent. There are no COD values for Section 2, but at station 
115, COD values were very high (41.1 -11). COD measurements in the 
early 1980s were similar to earlier years where values increased down- 
stream of Pontiac and remained similar through Section 3 and 2 with 
elevated levels in Section 1 downstream of Mt. Clemens. However, at 
station 115 in 1980, COD measurements were very low, reflecting Lake St. 
Clair waters. 

Hardness 

Hardness varied little within each section. Hardness varied little among 
the sectione, averaging about 250 -11 over the years. Section 6 hard- 
ness was greatest (300 -11). Lake St. Clair water impacts Sections 1 
and 2 resulting in variable hardness of 105 to 198 mgll at station 109 
and 115, respectively. There were no hardness measurements in the 
spillway but hardness should be approximately 250 mgll based on the 
hardnose in Section 3. 

Suspended Solids 

Suspended solids at station 502 were similar across all years and in- 
creased downstream of Pontiac. Elevated suspended solids from Section 4 
contributed to high concentrations in Section 3, a8 did flows from 
Section 6. Suspended solids concentrations decreased as these solids 
began to settle out In lower Section 3, and in Sections 2 and 1. In the 
1980s, suspended solids were higher in Sections 1 and 2 than in the 
immediately upstream Section 3 suggesting local suspended solids inputs. 

Chloride 

In the 1970s. chlorides at station 502 were 50 mgll (see Map 6.1). 
Downstream of Pontiac, chlorides increased to about 85 mg/l and remained 
at 85 to 95 mg/l downstream of Red Run and the North Branch. Chlorides 
in Sections 1 and 2 were less than upstream concentrations indicating 
dilution with Lake St. Clair water. Stations sampled through the years 
show that chlorides increased about 5 to 10 mg/l across the basin between 
1973 and 1987. Data in Table 4.2 and Appendix 4.4 indicate a sharp rise 
in chloride loadings between February and April at station 310 in 1985 
and 1986, probably due to road runoff. 



Total Dissolved Solids 

In the 19708, total dissolved solids (TDS) concentrations at station 502 
averaged 365 mg/l and ranged between 342.0 and 389.4 mg/l (Appendix 4.5). 
Downstream of Pontiac, TDS increased to about 500 mg/l. TDS in Sections 

I 4 and 6 averaged 615 and 480 mg/l respectively, resulting in lower 
I Section 3 concentrations of approximately 500 mg/l. Sections 1 and 2 TDS 

concentrations were less, probably as a result of Lake St. Clair water 
flowing upstream through the natural channel (Section 1) into the 
Spillway (Section 2). TDS concentrations have changed little since the 
1970s. Total dissolved solids concentrations often exceed the Michigan 
Water Quality Criteria of 500 mg/l in Section 5 downstream of Pontlac and 
in Sections 4 and 3. 

While it is true that TDS are added by dischargers, the headwaters of the 
Clinton River in Sashabaw (301), Paint (292), Stony (299), Big Beaver 
(334), Bear (355), and Coon (480) Creeks, Plumb Brook (474), Taft (610), 
Pates (460) and McBride (380) Drains contain total dissolved solids near 
or exceeding 300 mg/l. There high TDS values originate from the water- 
shed soil types (Figure 4.1). 

Fecal Coliform Bacteri. 

The fecal coliform bacteria data are difficult to interpret because some 
results were reported as geometric means, calculated to compare with 
Hchigan Water Quality Standards, and others were only available as 
arithmetic means. All data are old and probably do not represent present 
conditions. Only four values, two at station 502 and two at station 518, . 

ere more recent than 1980. One out of four of these results war greater 
than 200 counts per 100 ml .  Annual arithmetic mean fecal coliform 
bacteria counts ranged from 11 to 528 in the 1 9 7 0 ~ ~  and 41 to 218 from 
1980-1982 at station 502. Counts were slightly higher at station 5!7 and 
518, downstream of Pontiac, with occasionally higher counts (7639 
1977). 

Below the Rochester WWTP, similar counts were reported with occasiott. 
high values (1020, 1732) at stations 541 and 552, respectively. Counrb 
from Sections 4 and 6 were similar, with stations 403 and 407 in Red Run 
and stations 605 and 639 rhowing elevated counts (1000-2548) in the mid- 
1970s. The results were the same in the mid and late 1970s for the Main 
Branch at statioru 306, 109, and 115, and the Spillway at rtation 201. 

In 1980, fecal coliform concentrations exceeded the 200 count8 per 100 m l  
at station 518 downstream of Pontiac, station 310 in Mt. Clemens, station 
201 in the spillway and station 109 at 1-94 dovnstre8m of the Mt. Clemeno 
UUTP. Elevated fecal coliform bacteria in the spillway resulted in Water 
Quality Standards exceedences in Lake St, Clair for approximately 3000 
feet from the shoreline (Horvath 1981). 

Metropolitan Beach is located along the southern edge of the Clinton 
River delta, north and east of the outfall from the Cllnton River 
spillway. Since the 1960s, the majority of Clinton River flow has exited 
through the spillway. In the 1970s and 19808, Metropolitan Beach was 
closed periodically due to the presence of elevated levels of fecal 



coliform bacteria in the water (Table 4.1). The 1983 closing was caused 
by the failure of a 3.3 m interceptor sewer. In addition, water in the 
natural channel to which the Mt. Clemens WWTP discharges and to which 
there were combined sewer overflows reverses and flows down the spillway 
as well. The Clinton Township WWlT #I outfall was located at the en- 
trance to the spillway in 1980. 

The Clinton River upstream of the spillway receives effluent from six 
other continuously discharging WWTPs and a very large CSO at Red Run. 
Recent sampling at Metropolitan Beach (Figure 4.3) indicates no 
uceedences of the fecal coliform bacteria standard. 

4.3.2 Metals in Clinton River Water 

Metals in water have been analyzed at least once since 1970 at sixty of 
the nearly 200 water sampling stations in the Clinton River basin, and 
seven stations in nearshore Lake St. Clair. Most stations were sampled 
during the mid 1970s. Twelve stations were sampled in 1980, and three 
stations were sampled in 1981, 1982, 1984, 1985 and 1986. Water was 
sampled at fifteen stations for metal analysis in 1983 and eight stations 
were sampled in 1987 (Table 4.4) (see Map 6.1). 

Concentrations of metals in water at headwater stations (upstream of 
Pontiac) are generally low and have changed little over the years. 
Metals concentrations in water at each station have generally decreased 
over the years where point source discharges have been and continue to be 
present. Metal concentrations in water were variable during the mid- 
seventies, with the highest concentrations of copper, chramium, lead, 
iron, nickel, and zinc reported in Red Run. High heavy metals concen- 
trations fram Red Run contributed to elevated metal concentrations in 
Section8 3 and 2. Elevated metals were only infrequently reported in 
Section 1 suggesting that most of the flow from Section 3, and the main 
branch of the Clinton River, passes through the spillway (Section 2) not 
the natural channel (Section 1). Low concentratlops may also be due to 
dilution by Lake St. Clair water or fram settlbg out of fine particulate 
matter to which metals are often adsorbed. 

When data across all years were reviewed, chromium, copper, iron, nickel, 
lead and zinc followed similar patterns. The lowest concentrations were 
found upstream of Pontiac at station 502 or at station 115, 3.5 miles 
upstream from the mouth in the natural channel. Concentrations at 
atation 115 reflect the influence of Lake St. Clair water. 

These same metals increased 115% to 360% downstream of Pontiac at station 
518 over levels at station 502. Concentrations of these metals I n  Red 
Run ranged from 130% to 1,434X greater than those at station 518 in the 
Main Branch of the Clinton River resulting in increases of 125% to 250% 
at station 302 downstream of Red Run after mixing. This was most pro- 
nounced for nickel and zinc, especially during 1978. Concentrations of 
these metals in the North Branch at stations 632 and 640 were generally 
greater than those at station 502, but always less than those at station 
302. 
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In the Main Branch, further downstream at station 310, metals decreased 
from 7 to 70% of what they were at station 302. Concentrations remained 
relatively similar or increased at station 201 during the 1970s. There 
was no clear pattern of increase (copper, zinc) or decrease (iron, 
nickel) at station 109, located in the natural channel east of the Mt. 
Clemens WWTP. This station may be either upstream or downstream of the 
WWTP effluent depending on the direction of flow as described in Chapter 
3. Metals were generally an order of magnitude less at s.tation 115 than 
at station 310. 

Cyanide, selenium, arsenic, silver, mercury and aluminum did not follow 
these patterns. Mercury, silver and arsenic were barely detectable or 
undetectable over time throughout all river sections. Silver was detect- 
ed once in 1979 at station 519 and once in 1980 at station 518 downstream 
of the Pontiac WWTP. Mercury was detected only once in 1978 at station 
115. Selenium was reported three times in 1983 downstream of LDI at 
station 547, 548 and 549. 

Arsenic was reported in the 1970s and early 1980s at stations 502, 519, 
306 and 310. All values have been less than 3 ug/l except at station 519 
in 1986 where arsenic was 5 ugll. Aluminum has not been analyzed for in 
water over the years but was recently reported in elevated concentrations 
at stations 519 and 310, downstream of Pontiac and Red Run. Cyanide was 
detected near 3 to 5 ugll in Sections 3 and 5. However, these conceny 
trations are older data (1972-1980) and very near the detection level. 
All cyanide data reported in Table 4.4 are of questionable value. 

Lead exceeded water quality criterion for aquatic life once in 1977 at 
station 502 but has been less than criterion since (Table 4.4, Appendix 
4.6). There are no lead data between stations 502 and 518, but at 
station 518 the lead criterion was exceeded between 1977 and 1982 and 
also in 1986. There are six primarily autamotive related industrial 
discharges and the Pontiac WWTP discharges to the Clinton River between 
these two stations. There are no lead data between station 519 and 
3061310 during these years, but lead concentrations at stations 3061310 
were greater than at station 519 and also exceeded Water Quality Criteria 
intermittently between 1974 and 1980. Red Run enters the Clinton River 
between stations 519 and 306. Unfortunately, there are no lead data for 
Red Run during these years, but it is likely that Red Run was a source of 
lead since it was a source of other metals. 

The lead criterion was not exceeded in 1986 at any station throughout the 
basin except at station 518. All water sumples collected in Section 4 
(Red Run), which was a suspected metals source in earlier years contained 
less than 10 ugll total lead during 1987 (City of Warren, 1987). 

Zinc also exceeded the water quality criterion for aquatic life, primari- 
ly in Red Run at stations 403, 406 and 408, between 1974 and 1978 (Appen- 
dix 4.6). The impact on Section 3 zinc concentrations was not severe 
enough to exceed the zinc criterion there, but zinc concentrations did 
exceed this criterion in 1978 at station 201, further downstream in the 
spillway. Zinc did not exceed the criterion at any station after 1978. 



Nickel was the only other metal to exceed the water quality criterion for 
aquatic life for more than one station during one year. During 1974, 
1976 and 1978, the nickel criterion was exceeded in Red Run at station 
406, and in 1978 this criterion was also exceeded at stations 408, 302, 
309 and 201. 

In 1978, Red Run contained 1,330 and 1,260 ug/l, total nickel at stations 
406 and 408, respectively. These high nickel concentrations in water 
continued into Sections 3 and 2 where stations 302, 309, and 201 con- 
tained 240, 212, and 200 ug/l total nickel, respectively. Compared to 
other years, Section 1 1978 nickel concentrations were only slightly 
higher (61 ug/l). Total nickel l a  Section 5 and 6 ranged from less than 
20 to 50 ug/l throughout the period. The nickel criterion has not been 
exceeded at any stations since 1978. 

Samples from other stations exceeded water quality criteria for various 
metals, but only sporadically (Table 4.4, Appendix 4.6). Elevated lead 
levels in water in Taft Drain, station 636, are unexplained. Neither of 
the dischargers in the vicinity discharge near the sampling location. It 
may be that the drain was impacted by road runoff containing lead from 
leaded gasoline (MDNR 1976). 

Elevated zinc in water at station 630 in McBride Drain suggests that some 
metals had leached from the SMDA Landfill 9 and 9A. The drain is fre- 
quently stagnant and was at the tima of collection. Landfill leachate is 
being pumped from a leachate collection tank at this facility and trans- 

I 
ported to a local WWTP. However, there have been spills from SMDA 9 and 
9A (Section 5.3.3). 

Elevated copper concentrations at station 618 are also unexplained. 
Possibly, the Bruce Township WWTP was the source of this elevated copper, 
but copper was not noted further downatream. The Bruce Township WWTP was 
decamrmissioned in the late 1970s. 

The elevated zinc at station 531 in Paint Creek during 1973 was the 
result of elevated discharges of zinc (up to 6,000 ug/l) from Avon 
Industries at Goodison. Avon Industrim went out of business prior to 
1975 (MDNR 1975). 

Cadmium concentrations at station 518 are likely the result of one of the 
six industri.1 or the two municipal discharges to the Clinton River at 
Pontiac during 1977 and 1978. Results of later sampling indicated that 
cadmium was either less than detection (0.2 ugll) or very. low (0.5 ugll) 
and did not exceed the Water Quality criterion for the protection of 
aquatic life at any station. 

Metal concentrations in Lake St. Clair are sparse and rather old, but 
these data suggest that mercury was present in the lake water at concen- 
trations of 1.5 to 2.2 ugll in 1973, which may explain the mercury found 
at station 115. Copper, chromium, lead, nickel, cadmium, selenium and 
cyanide were all less than detection in nearshore Lake St. Clair between 
1971 and 1975. Zinc concentrations ranged from 5 to 85 ugll, likely 
depending on river flow and wind direction. Iron was also extremely 
variable, ranging from 33 to 750 ugll. Hlghest iron concentrations were 



found at station 744 in 1972 and 1973, followed by station 745 in the 
same years. 

4.3.3 Organic Contaminants in Clinton River Water 

Compared to conventional and metals data for water, organic data for the 
Clinton River are relatively sparse. Analyses have been completed for 
over 90 organic chdcals and pesticides in the Clinton River watershed 
between 1970 and 1986 as given in Table 4.5. This table also includes 
station locations which correspond to Map 6.1 and statioa codes for all 
water sampling stations. These analyses were completed at one or more of 
the 25 stations where organics were sampled. Most analyses revealed that 
organic constituents were less than the detection levels. Other organic 
chemical constituents were detected but they were found at concentrations 
less than the Rule 57(2) allowable levels. These criteria developed by 
the the MDNR using Rule 57(2) procedures for the Clinton River are shown 
in Table 4.6. Appendix 4.7 gives the references to the background 
documents which describe the conditions under which these criteria apply 
and the assumptions made in their development. 

There were no organic analyses for Sections 2 or 4. There were no 
exceedences of any Rule 57(2) allowable levels in sectiolu 6 and 7. PCB 
exceeded Rule 57(2) allowable levels at station 106 in 1971, 1972 and - 
1974, station 310 in 1976 and stations 509, 511 and 518 in 1980. More 
recent water samples collected in 1983 revealed no PCB above the detec- 
tion level (0.05 ugll PCB). The manufacture and sale of PCB was banned 
in the early 19708, but PCB is still in use in same products d I s  a 
particularly persietant environmental compound. 

One analpais for l,l,l-trichloroethane in 1980 at station 109 was above 
the 0.012 ugll Rule 57(2) allowable levels. The source of this. is 
unknown, but it is located "downstream" of the Mt. Clemens WWTP outfall, 
which is the only point source discharge in Section 1. 

The pesticide p,p9 DDT in Section 1 exceeded the Rile 57(2) allowable 
level in 1974. Diazinon in Section 3 in 1982 and dieldrin in Section 5 
in 1983 both exceeded the Rule,57(2) allowable level. More recent work 
in 1982 at station 306 revealed that DDT was less than the detection 
level (0.01 ug/l), but no resampling for diazlnan ha8 occurred. This 
reduction in p,pl DDT concentratione in water may be due to the ban of 
DDT in the early 1970s. Dieldrin was reported as less thur detection at 
station 306 in 1982 and station 310 in 1976 and 1979. 

4.4 HISTORICAL SUMMARY OF CHEMICAL ANALYSIS OF CLINTON RIVER SEDIMENTS 

Clinton River sediment data has been assembled from 64 stations between 
1970 and 1987 (Map 6.2). Data are arranged like the water data, ordered 
from upstream to downstream within each river section. Within each 
station, the data are ordered by year. Section 1 has the greatest amount 
of data because of the periodic recreational navigation channel d r e d g w  
by the COE. Other data in the basin are sparse. 



TABLE 4. 5. SELECTED ORGANIC MD PESTICIDE C0NSTI;VXNTS IN CL!NTM( R I V E R  HATER. 3ESULTS 4RE 
YW kVERAGEj i l  USA.  

1, I-Dichlwoethure 
1,2-Dichlorocthrne 
1 ,I-Oichlwwthylene 
1 , l  ,1-Trichloroethine 
1,1,2-Trichlor3ethm 
1,2-Trans-l)ichlwoethylme 
1,1,?,2-Tetrachlororthanl 
:,Z-lirhlorcprapene 
TncSoroet$ylene 
Tetrachloroethylene 
Ethylbenzanr 
B m z e ~  
To1 urnr 
Carbon tetrachlaridr 
llethylene chloride 

-Vinyl chloride 
Chlwdwr 
Aniline 
Styrene 
P-lylmc 
I(-Iylme 
a-lylme 
Dirldrir 
DDD 
ODE 
P I P '  DOT 
D,P' DOT 
DDT 
Pa- 1218 
PCB-12S4 



Table 4.5. continued. 

1,l-Dichlororthm 0 k 1.0 k 
1,2-Dichlorwthane 1.0 k 1.0 k 
1,l-Oichlorwthylme 1.0 k 1.0 k 
1,1,l-Trichloroethme 1.0 k 3.0 
1,1,2-Trichlor3cthtne I.0 k 1.0 k 
1,2-Trmr-D~chl woethylene 1.0 k 1.0 k 
1,1,?,2-Tetrachloroethanc 1.0 k 1.0 k 
:,;-Dichlorcpropene 1.0 k 1.0 
Tr~chlorwthylme 1.0 k 1.3 k 
Tetrachlorwthylene 4.0 2.0 
Ethylb~zme 50.0k 50.0k 
Bmzw 50.0 k 50.0 k 
Toluene 50.0 k 50.0 k 
Carbon tetrachloride 1 .  k 1.0 k 
llethylrne chloride 1.0 k 1.0 k 
Vinyl chloride 1.0 k 1.0 k 
Chl oroforr 6.0 1.0 k 
Aniline 100.0 k 100.0 k 
Styrene 50.0 k 50.0 k 
P-Xylmr 50.0k 30,Ok 
ft-Xylme 50.0 k 50.9 k 
0-Xylme 50.0k 50.0k 
Dieldrin 0.002 0.001 0.00: k 
DDD 0.009 0.006 0.005 
DDE 0.001 k 0.002 0.006 
P,P' DDT 0.004 0.001 k C.016 
0,P' DDT 0,001 k 0.001 k 0.010 k 
DDT 0.031 0.004 
PCB-1248 3.170 
PO-1154 0.218 0.320 

a a a m r r w ~ ~ ~ ~ p ~ ~ . . t r r t . ~ x x m x n ~ ~ ~  m~.... 

k = Actual concentration is less than the value givan. 
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Table 4 . 5 .  continued. 



Table 4.5. continued. 

--- 
2.0 k 
? A  

w.. 
1.0 k 
1.0 k 

3.0 k 
I.. k 
1.0 
8.0 k 
2.0 k 
6.0 
2.0 k 
2.0 k 
2.0 k 
1.0 k 
0.0 

0.0 



Table 4 .5 .  continued. 



Table 4 .5 .  continued. 

I W I D l l J M n t  

~ i l l l ~ ~  m STATIQ D-EM I 

2.9 k 
2.s t 
2.s k 
tat 
Z Y t  



Table 4 . 5 .  continued. 

RAP I D  WURBER : 744 745 746 747 

CHOlICAL #ME STATION H E A R  : 423238008251080 423408008249020 423500008245000 423730008245000 

PCB-1221 0.001 k 0.001 k 0.001 k 0.901 k 
PCB-1232 0.001 k 0.001 k 0.001 k 0.001 k 
PCB-1242 0.001 k 0.001 k 0.001 k 0.001 k 
PCB-1246 0.001 k 0.001 k 0.001 k 0.001 k 
PCB-1254 0.001 k 0.001 k 0.001 t 0.001 k 
PCB-1260 0.001 k 0.001 k 0.001 k 0.001 k 
Aldrin 0.001 k 0.001 0.003 0.002 
Dieldrin 0.001 k 0.001 k 0.002 0.002 
Endrin 0.001 k 0.001 k 0.001 k 9.001 k 
Hcptachlor 0.001 k 0.001 0.001 0.001 
Hrptachlor Epoxide 0.001 k 0.002 0.002 0.002 
lethoxychl or 0.001 k 0.001 k 0.001 k 0.001 k 
Lindane 0.001 k 0.001 k 0.001 k 0.001 k 

----==---- 
k = Actual concentration I S  Ins than value given. 



Table 4.5. continued. Sta t ion  code l i s t i n g  f o r  a i l  water sarp l ing  s i tes.  

STATION CODE REPORT FROH YHICH DATA YAS EXTRACTED 

CUE 

COECDF 

CTYYAR 

Ea6 

DNfl6DR 

DNRLDI 

, DNRLSC 

DNRHDR 

DNRHTC 

DNRNBA 

DNRNBB 

DNRPCK 

DNRPTM 

DNRPTR 

ENRTDR 

LTICRS 

SEMCUG 

USFYS 

Haintenance dredging o f  the federal  navigat ion channel a t  Cl inton River 
(F ina l  environrental  staterent) .  COE 1976. 

Confined disposal f a c i l i t y  f o r  raintenance dredging a t  C l in ton River 
(F ina l  env i ronwn ta l  staterent) .  COE 1976. 

I.P.P. b n u a i  r epo r t  (by C i t y  of  Yarren YUTP). 1987. 

F i e l d  rethodology, C l in ton River co l l ec t i ons  f o r  COE. Environrental 
Reaseuch Group 1963. 

B i o l o g ~ c a l  survey of Greiner Drain and N w t h  Branch Cl in ton River, 
Macorb County, Michigan. MDNR. Saalf e ld  1980. 

Report on the i r p a c t  o f  L i qu id  Disposal, Inc. on the C l in ton River, 
Macorb County, Michigan. HDNR. kenaga and Jones 1986. 

Evaluat ion of  bac te r i a l  p o l l u t i o n  i n  Lake St. k a i r  i n  the v i c i n i t y  of  the  
C l in ton River. MR. Horvath e t  11. 1981. 

A water, s e d i r m t  , and b m t h i c  racroinvertebrate survey of  HcBride Drain i n  
the v i c i n i t y  o f  South Hacoab disposal  au tho r i t y  l a n d f i l l  91, Hacorb County, Hich. 
MDNR. Kenaga 1984. 

C l in ton River study a t  Mt .  Clerens. MDNR. Al len and Buda 1910. 

North Branch o f  the  C l in ton River a t  A l r m t .  HDNR. Staf f  Report 1975. 

B io log i ca l  survey o f  the  North Branch o f  the C l in ton River. HDNR. Grant 1975. 

Pain t  C r w k  study: Lake Orion t o  Mouth. MDNR 1973. 

Cl in ton River study: Rochester t o  Houth.' HDNR 1973. 

Cl in ton  River study: Pontiac t o  Rochester. HDNR 1973. 

Ta f t  Drain study. MDNR. S ta f f  Report 1976. 

Cl in ton  River and sp i l lway water q u a l i t y  and hydraul ics surveys o f  1984 
(d ra f t ,  f o r  Ht. Cleransl. Lirno-Tech Inc. 1985. 

Yater q u a l i t y  i n  southeast Hichigan: The Cl in ton River basin. SEHCOG 1978. 

Fisher ies  report, Red Run Drain and lower C l in ton River. U.S. Fish and 
W i l d l i f e  Service'  l9B1. 



Table 4.5. continued. 

CLINTON RIVER UTER W L I f f i  STATIONS. iLOtATIONSl 

Hatching Stations w ~ t h  
Corrected Coordlnrtrs correct coordinates 

WM CODE 
NUll8ER LATITUDE LOYGITUDE NUMER STATION NUMBER LATITUDE LOM6ITUDE - -- --- - ---- -- -- 

S E C T I O N  1 S E C T I O N  I 

S E C T I O N  2 

LTI-3 
50036b , - 
LTI-4 
5 0 0 w  
LTI-s 
500213 
E R G 4  
LTI-6 
5003l5 
ERG7 
SO0214 . 
CRYC-B 
111-7 
LT1-0 
E M  
500364 
SO0us 
LT1-9 
ERS-5 
mw-500008 
LT 1-10 
sooooo 
Sdo I89 
m4 
ER6-4 
111-11 
LTI-12 
ERE3 
500215 
111-13 
ER6-2 
ER6-1 

S E C T I O N  

Cl. R. @ U. A. Drive k Inches St. 
CLINTMI R 1300 FT DUST ff SPILLY 
C1. R. @ C1. R. Drive k k a d l e  St. 
CLIWTMI R noo n rev c~ss AVE B 
C l i n t w  R l v r  a t  Cass Ave. br idqr 
UlNTW R AT CROClllR ST BR; CITY 
C1. R. lus t  east of k a t i o t  Ave. 
Clinton R i v n  at  T r a i l a  Park 
unrm RIVER 2300 FT MV 1-94 B 
C1. R. just mt of 1-94 
CLINTOW R AT 1-94 MID6E; MIIRIS 
CLlllTON R AT 1-94 BRIDGE; HARRIS 
CLINTl  R AT 1-94 BRIDGE; MRRlS 
C1. R. 8 C l i n t m v ~ w  k C1. Sbore Rd 
C1. R. off I. end of Chrrtrer Rd. 
CL~NTIM R n OF 194 r 
CLINTON R  ZOO n DUST r 194 m 
Cl. R. at  3725 S. R i m  b a d  
C1. R. rrrt of k i d p w i w  Rd. 
UINTW R RIDGEVIEW ilD llT llOUfW 
U l N T l  R IAIDGEVIEY M AT MlllTn 
CLINTON R MIMEVIEW RD m 
CLINTON RIVER LT S RIVER ROAD; I 
CLlNTMl RIVER llT S RIVER ROll); I 
C1. R. east of k t d q e v i n  Rd. 
C1. R. 2540 f t  d m t r .  R i d q r v i w  
C1. R. 6500 f t  d m s t r .  t i d q e v i l r  
Cl. R. at m l  of J d f r m  Ave. 
CLINTON R AT ISLMD EM MOUTH.; 
Clinton R. at  k r t l e y  llrrinr 
Cl. R. near rorth; upstr. ER6-1 
C1. R. At math1 t i p  of e a r t h f i l l  

201 42 31 35.0 082 52 15.0 201 500188 42 34 35.0 082 52 15.0 UlNTDll R SPIUR HARPER AVE; U I N  
111-2 42 34 35.0 082 52 15.0 CLIWTOH R SPILL@ WPER WE; C U M  
CRYC-A 42 34 35.0 OBZ 52 15.0 CLINTOll R SPIUR WPU AVE; CLIN 

202 42 34 14.0 082 51 44.0 202 LTI-14 42 34 14.0 OBZ 51 44.0 Cl. R. @ I l r t r q o l .  ParkwaylQil lrry 
203 42 33 43.5 082 50 51.5 203 500229 42 33 43.5 082 SO 51.5 CLIllTWI R. SPIUYAY 8 JEFFER#WI 
204 42 33 42.0 082 SO 51.0 204 LTI-IS 42 31 42.0 082 50 51.0 C1. R. @ 1-94 b r i w  om r p i l l a y  
205 42 33 34.0 082 50 32.0 205 500333 42 31 34.0 082 SO 32.0 LAn ST.CLAIR 8 CLINTOH R. SPILLYAY 





Table 4.5. 

S E C T 1  

continued. 

O N  5 S E C T I O N  5 

SEllC06- I 
630680 
630529 
SE11C06-2 
630629 
630630 
CRYC-I 
630631 
630600 - 
630599 
6 3 0 4 2  
SUICOG-4 
630598 
630728 
656597 
630717 
650633 
430596 
630725 
CRYC-L 
saw6-5  
630595 
630252 
430067 
630594 
650602 
m-K 
630635 
630613 
630614 
630615 
630617 
610616 
630618 
630619 
w 2 0  
4sooo4 
630621 
SoICO6-6 
630622 
630636 
630601 
6 3 0 0  
so0012 
630605 
mco6-1 
W 6  
CRYC-J 
SOIWG-8 
LDI-1 
LDI-2 
L D I  -3 
L D I - 4  

SASHABAY CRe 11AYBEE AD: INDEPEND 
SASHABAY CR( NAYBEE RD; INDEPENO 
CLINTON R AT 11-59 BRID6E; WTERFORD 
UlWTON R AT 11-59 BRIDE; WTERFMID 
CLlNTMl R AT PWlTlAC LK RD; WTE 
UINTON R. AT W M E Y  LK RD; WTE 
C1. R. a t  Talegraph Rd. lSy lvm Lk. 
U I N T W I  R. AT ORCHARD LK RD; POW 
CLINTON R. AT 6ILLESPIE STREET; 
nmn R nBV WIlTlAC STP m 1  I N  
CLINTMI R @ 1(-59 BRIDGE; POllTIllC 
nmn R I 1(-59 BRIM; POIITIAC 
CLINTON R I\BV WNTlAC STP NO2 I N  
UlNTON R 50 FT DHYSTR AUBUIW W 
CLIllTWl R AT AUBURN RD; WNTIAC 
CLINTWl R AT 1-75 BR; WWllAC TY 
CLINT011 R. AT AUBURll RD; POWTIAC 
CLINTON R AT SOUIRREL RD; M N T l A  
CLlNTOY RIVER AT 11-59 BR; WIIT lA  
CLfWmll R AT A D M S  RD BRIDE; AVOW 
CLINTON R AT ADAS RD BRIDGE; AVOW 
CLINTON R AT A D A 6  RD BRIDGE; AVOW 
U l N T W l  R AT H A M I N  RD BR; AWN 
CLINTON R. AT CROOKS RD; A W  TO 
m I n T m  R AWN RD; AVM~ TW, 
CLINTON R AT DlVERSIM RD I N  CIT 
C l i n t w  R i w r  a t  R o c L s t a  Road 
QlNTMl R. UPSTREAH PAINT CR; AV 
PAINT CREEK AT 11-24 BRIDE; OR10 
PAINT CR AT ATWTER ST; CITY ff 
PAINT CREEK AT KERN RD; ORION rY 
TRPUI CREEK AT M RD; WLAIID 
PAINT CR AT ADMS RD; W L M D  TY 
PAINT tREEK AT 6UNW RD; W W D  
PAINT CREM AT ORIaSl RD; DlUAWD 
PAINT CREEK AT WITON RIW); AWW 
PAINT CREEK rr TIEMEN RD; nwn 
PAINT CREEK AT YWlMlARD ST; A V M  
PAINT CREEK I T  ROCHESTER ROAD BRIDGE 
PAINT CR AT STY RAILROAD BR.; AV 
CLINTOW R 100 YDS K L W  PAINT CR 
CLINTON R AT ROCHESTER YYTP,; AV 
CLINTW R @ PARK DAVIS PICNIC AREA 
STMY CREEK AT 32  BILE ID; WI 
STOWY CREEK AT PARKDME RD; AVW TO 
STONY CREEK AT PARKDKE RD; AVOW TO 
CLINT# R AT AWN RD. RIDGE; AV 
CLIWmY R AT AAMW RD. BRINE; AV 
CLINTOW R AT AWN RD. BRIDGE; AV 
C1. R. just I m s t r .  Y a t n  Park  Dar 
Cl. R. I m s t r .  of LDI-1 
C1. R. d o m s t r ~ a  af LDI-2 
C1. R. d a m s t r e a r  of LDI-3 



Table 4 . 5 .  continued. 

Cl. R. d o r n s t r u r  of L D I - 4  
U I I T M (  R AT R Y M  RD BR; SHELBY 
CLINTON R AT R I M  RD BR; SKLBY 
Cl. R. d o m s t r r r r  of LDI -4  
C1. R. d o w n s t r e a r  of LDI-7 
C1. R. dmrtrm of L D I - 4  
CLIWTOY R AT W M N  RD; CITY OF 
U M T W  R AT VY DYKE RD; CITY 0 
nlm R IM VAN D n E  RD; CITY 0 
arm R rr VY DYKE RD; CITY o 
CLlIf# R AT IM3 BR; CITY OF ST 
CLIImr R AT K L E I W  RD; CITY OF 
CLINT# R( R M E R  6QF COWS I 
C L l I l O N  R AT HAYES RD BR; CLINT0 
Clintm River  a t  Harm R d  
C l i n t o n  R i w r  a t  Hayes Road 

I. Branch a t  F i r b a  Road 
N BR CLINT# R A N  BWMM RD;K 
I. Brucb at I h g h  R m d  Y. of A l m t  
I BR CLIIITON R AT FIR BR; 4LNM 
W BR CLINT# R AT FIR Ell; AUwW 
I BR CLINTON R AT KIDDER RD; NJUIlll 
N R U I M T #  R AT KIDDER RD; AU#IT 
I.H. CLIllT011 R. AT 4LlOWT RD; AUKlll 
IBRCl INT0 l lRAT I IW6HRI IAb ;  KllYl 
a # C L I a T O l  R I T  IM16n ROAD; KI#T 
IBRCLlMlOllRMV)ORDI#IIRb;K 
UlMED TRIB, I OF WRMllY Re; K 
U#IEb TRIB OFF #RW AD! )RU 
I # aIna R nr mv RO, BRUC 
I. baed at k r J a  Cmtn Road 
I. k u c h  at 34 Rilr Road 
I R CLIMl0l R AT 55 RILE  RD; IIR 
I )R CLITO~~ R AT 33 n u  RD; AR 
EAST POllD CR. AT UmAlED AD; BRU 
EAST WllD CR. L T  34 RILE RD; ERU 
EAST WID CR. AT U RILE RD; sRU 
E4ST POllD eR. AT FU BR; MIKE 
EAST WllD a. AT f3 RILE AD; BRU 
LASt r n D  m. AT UlMllEO no; sAu 
EASTmCR. I T P W E U R D A D ;  Y 
I I CLIWTOII R rr n RILE RD; Y 
I I CLIIROI R AT 32 RILE  RB; Y 
I BR a1mm R at  32 RILE RD; IM 
I R CLINTON R AT 32 RILE  RD; RA 
I BR CLINT# R AT mo PLM RD 
N # CLINT# R AT RDM P L I  RD 
E m .  m CR. AT mffPEEI ROAD; 
E.R. CMl l  CR. AT lDITH WE.; 4R 
E.R. COON CR. I T  m ME.; M 
E.R. m CR. rr n NILE RD; u 
E. WCH CWM CREEK AT 32 N I L E  RW 
Coon Cr. 1 26 R i l e  Rd. bridpr 
k k i d e  Aria a t  24 R i l e  Road 
k k i C  Ahn b e t r m  24 & 23 Ili. IIJ 
k l r i d e  D r a i n  25 R i l e  Rd 



Table  4.5. continued. 

N BR CLINTIN R AT M 9  BRIM;  IW 
Worth Branch C Hal l  Rd. bridge 
I. Branch above i n l e t  of 6re;ner Dr. 
Greiner Drain at  11-97 
N. Branch belor  l n l l t  of 6 r m c r  Dr. 
TAFT DRAIN AT 11-53 BR; WASHlffiTO 
TAFT DRAM AT J E H U  RD; YASHIN6 
YATES DRAIN AT 27 NILE RD; WASH1 
h d d l e  C1. at  Heydnl lch Rd. brldge 
I BR CLINTM AT CASS nE BRIDGE; 
N BR UINTON AT CASS AM BRIDGE; 

S E C T I O N  7 S E C T I O N  7 

L ST U I R ,  IN ST CLAIR SHORES; 
L ST CLAM 2.5111 OFF FWT SOCIA 
L ST CLAM 1.25111 OFF FOOT SOCIA 
L ST UAIR 0.25111 OFF FOOT SOCIA 
L ST U I R ,  IN ST CLAM SHORES; 
L ST U I R ,  IN ST #AIR SHORES; 
L ST CLAIR 1.75111 OFF FOOT ORCHI 
L ST UAIR 3.0111 an anon, eu 
L ST CLAIR 1.ZSIII OFF FOOT ORCHI 
L ST UAIR 2.0111 OFF llETRO BEACH 
L ST UAIR 0 . 7 m  OFF FOOT ORCHI 
L ST U a I R  2.0111 OFF CUTOFF, BELL 
L ST CUIR 0.5111 OFF FWT ORCHID 
L ST CLAIR 0.25111 OFF FOOT ORCHI 
L ST CLAM 1.5111 OR nnw BEACH 
L ST C U R  1.0111 OFF mon, BEA 
L ST U I R  1.0111 OFF mRO BEACH 
L ST CLAM 0.5111 OFF CUTOFF, BU 
L ST U l R  1.35 111 OR #IKK #LK 
L ST U a I R  0.75111 IFF SfRO 
L ST CLAM 0.ESil1 WF BLAU: CR I) 
L ST CUIR 0 . M  OFF ELMZ tRK B 
L ST CLAM 0.5 111 OFF lETRO BUC 
L ST UIIIR, 0.35111 OFF BCAU: CUK 
L ST UIR o m  FRW BLKK m 
L ST ELAIR 2 5  111 OCF METRO BEN 
L ST CLAIRI llWTH RACK CREEK BT 
L ST CLAIR, EM 111 CLDIEIIS; HAR 
L ST CLAIR, NEAR I T  CLEIMIS; MR 
L ST CLAIR, EM I T  CLENMS; HAR 
L ST CLAIR, WEAR I T  CLEMENS; HAR 
L ST etl l lR L'AYSE CUEUS€ BAY AT 
L ST CLAM CLINTOw R CMMEL 0.8 
L ST CLAIR CLINTON R CHllmEL 0.3 
L ST CUlR, CLINT011 RIVER llOUlll, 
L ST CLAIRIBELVIMRE BAY IMn B 
L ST CLAIR BELVIDERE BAY 0.25111 
L ST CLAIR BELVIBERE BAY 1111 EWE 
LK ST UAIR 8 INLET TO BLUE LASO 
L ST UAlR ,25111: W OF Ian BUI 
L ST CLAIR 1111 IIE OF rm TO r 
L ST CLAIR 2.1111 OFF BWX CRK 8 
L ST UAIR 1.2 111 E ff UIYTOII R 



Table 4 .5 .  continued. 

L. ST. C L A M  
L. ST. CLAIR 
L. ST. C U I R  
L. ST. C U I R  
L. ST. Q A I R  
L. ST. U I R  
L. ST. U A I R  t CLINT# RIVER IWIUTH 
L. ST. Q A I R  C CLINTOW R I W l  M)UTH 
L. ST. U I R  .5 11 ME CLIN lO l l  R. 
L. ST. U I R  .S 11 SOUTH C L I N T M  R. 
L. ST. U I R  0.8 11 UWTH PT. HURON 
L. ST. UIR ,S 11 E. CLINTON spur 
1. ST. U I R  0.7 11 SWTH LIIIESIDE 
1. ST. Q A I R  2 11 SE SPILLMAY lOUTH 
1. ST. U I R  2 11 S SPILLYAY MIUTH 
L ST. C L A M  2 11 E MM#IAL PM 



Table 4.6 Chemicals Having a Final Rule 57(2) Guideline (in ug/l). 

RULE 57(2) ALLOWABLE LEVELS 
(with dates) 

PCBs 
Class 07-9 

CHLOROFORM 
67-66-3 

@ exp. (1.0051 ph-38604) 
6/87 

LINDANE 
58-89-9 

ALDEUN 
309-00-2 

DIELDEUN 
60-57-1 

MALATHION 
121-745 

DIAZ INON 
333-41-5 

NOTE: A list of references to the background development documents and 
the assumptions for these Clinton River Water Quality Criteria are 
presented in Appendix 4.7. 

107 



Clinton River Sediment Conventional Constituents 

Results of sediments analyzed for the conventional constituents are shown 
in Table 4.7. Total solids are the percent of the total sediments left 
after low temperature moisture removal. The greater the total solids 
value, the less oxygen the sediment will usually demand. The total 
volatile solids (TVS) are the combustible percent of the sediments. The 
greater the TVS value, the higher the sediment oxygen demand. 

In Section 1, total solids ranged from 25 to 75% with most values between 
40 and 60%, indicating relatively high water content. Sediments con- 
tained less water near the mouth in Section 1 than upstream. TVS ranged 
from less than 1 to 24% with greater TVS upstream and the lowest amount 
near the mouth, reflecting the depositional pattern of organic material 
in Section 1. 

The total organic carbon (TOC) and the chemical oxygen demand (COD) are a 
measure of the organic carbon content of sediments with the COD method 
using stronger oxidants than the TOC method. Both are a measure of the 
sediment oxygen demand which removes oxygen from the overlaying water. 
In Section 1, COD was generally highest near the upstream stations and 
decreased near the River Mouth. There was also a decrease in sediment 
COD values from 1970 to 1985 at each station. COD results reported as 
COE-1975-1 through COE-1975-7 appear to be significantly higher than 
other analyses and probably should be disregarded. 

The total phosphorus concentration represents the phosphorus reservoir in 
the sediments. While phosphorus is generally bound to the sediment 
particles, it may become available to the overlaying water under certain 
anaerobic conditions. 

In Section 1, the highest total phosphorus concentrations were found at 
the most upstream stations (i.e., stations upstream of station 123). At 
each station, sediment total phosphorus concentrationo decreased from 
1970 to 1983. 

Conventional sediment contaminant data from the rest of the watershed is 
sparse with none at all for Section 6. Over the years, TVS concentra- 
tions in the remaining sections were similar to TVS concentrations at the 
Clinton River/Lake St. Clair interface containing approximately one half 
to one third of the TVS present in Section 1. Total solids in Sections 
2, 3, and 4 were very similar to Section 1, but Section 5 contained 
approximately one third less total solids than other river sections. 
Sediment total phosphorus concentrations in Section 4 were well above the 
average total phosphorus concentrations in Section 1, while Sections 2, 3 
and 5 sediments contained about two-thirds of the total phosphorus found 
in Section 1 sediments. 

Total Kjeldahl nitrogen concentrations in Sections 2, 3 and 4 were 
approximately one third of concentrations found in Section 1, while TKN 
in Section 5 were one tenth those found in Section 1 sediments. 

4.4.2 Clinton River Sediment Heavy Metals Contaminants 

Sediment heavy metal concentrations for all sections of the Clinton River 
are shown in Table 4.8. Sediment metals data are reviewed from upstream 
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rota1  Total Total 
NFcP I D  U o l a t i l o  t o t a l  Organic K j d d  

YEIR S ~ T I O N  Sol i dsn Sol i dsnn C COD NH3 N i t ro  Phosphorurn 

S C C f I 0 N I. NAlURAL CHANNEL. CLINTON RIVER. OOUNSrRERll OF THE SPCLLUAV. 

102-70 CPA- 1970-A 
102-73 =PA-1973-A 
102-03 COC- 1903-0 

103-7s COL- 1975- 1 

104-8 i Ern- 198 1-8 

105-7s COC- 197s-2 
105-03 Coo-1903-7 

106-76 DNR-5002 14-76 

COC- 1970-3 

EPA-1970-C 
EPA- 1973-C 
COP- 1975-4 
COE-1983-4 

EPA- 198 1- 2 

EM-1973-0 
COE- 8903-2 
Ern- 198s- i 5n  

COE- 197s-5 
€PA- 197s-2 
EPR- 1985- 15 

EPA- 1975-4 

EPA- 1970- E 
EPR- 1973-E 
COL- 19tS-6 

eo, OOO* 

4,S30 
18.000 

2.061 

3.500 

2.675 
6.200 

2, BOO 

S. 000 

3.460 
36,000 

2.535 

4,500 

3,200 

4, 180 
2.154 

38.000 

21 so0 

27 # 000 

1.100 

2.620 
49,000 

2.900 

3.400 

1 427 
3: 1013 
2.200 

2.300 

2,300 

2.200 

€453 
327 

6.800 

298 
623 

2. ooor 
1.3001 

8501 

1.000. 

2.5601 

1.1001 
218 

u - I n  percent. 
nu - F'rrcent horuy rcotals. 

r u m  - F'rrcont chlorinrtod hydro=arbons <ug/kg>. 
+ - I n  modora t~ ly  pol lutod rahJ+. U.S. €PA. 1977. 
1 - Encoods h e w i l y  pol luted rang., U.S. €PA, 1977. 



HR? 10 V o l a t i l e  t o t a l  O r g a n i c  K e l d  
S o l  i dsn S o l  i dsn* C COD NH3 N i t r o  P h o s p h o r u s  

S L C t I 0 N 9 M I N  BRINCW CLINTON RIVER BErYCEN RED RUN RND tM SPILLUAY 

s L c r I o N s nnm BRANCH CLIN~GN RIVER m D  r r s  
t R f b U t R R I E S  UPSTkEAN O f  RED RUN 

- 
S 1-76 D N - 3 0 6 9 7 - S  2.1 38.0 l w 0 3 0 *  SaO* 

4 l . b r r r  
53 1-76 DNR-100206 12.0* 40.0 2,SOOb 9 3 0 b  

44.?nrn .......................................................................................... 
n - I n p e r c e n t .  

un - P e r c e n t  h e a u y  m e t a l s .  
r m r  - P e r c e n t  c h l o r i n a t e d  h y d r o c a r b o c l s  <uq/kg>. - I n  noder4t. l  p o l l u t d  r a n g e ,  U.S. E M  1977. - ~ ~ o e d .  h e a u Y l y  p o l l u t e d  rang., U.S. ~h. ~ 9 7 7 .  



nnP ID 
YEAR ------ 

102-10 
102-73 
102-0 1 

103 -75 

104-8 1 

105-75 
105-81 
105-81 

106-76' 

107-81 

100-73 

108-81 

SfAlIOM ------------ 
S E C T I O N  

cpn- 1910-1) 
€PA- 1973-A 
COE- 1903-6 

COE- 1975- 1 

COE- 1975-2 
COE- 1903-7 
DNR- 1981-2 

EPR- 1901-4 

EPR- 1973-6 

COE- 1903-6 

COE- 191s-3 

COE- 1903-5 

EPR- 1970-C 
€PA- 1973-C 
COE- 1975-4 
COh- 1903-4 
DNR- 1907- 1 

EPR- 1973- D 
COE- 1903-2 
EPA- 1905- 15A 

COL-1915-5 
EPW- 197s-2 
EPR- 1915-3 
EPA- 190s-15 

EPA- 1475-4 

EPR- 1975-P 

EPR- $970-E 

EPA- 1973-E 
COE- 1975-6 

EPR- 1973-F 
COE- 1483- 1 

EPR- 1970-F 
COE- 1915-7 

33 .000. 
27. COO 
12,000 

17 .OOO 

16.000 
24.150 

24.000 

25. 600 

31.000 

33,000 

30.000 

40.000 
34.600 

30.000 
31,750 

31.000 

26.000 

10,000 

7.700 
20.000 
32 , 000 

20.000 

23 . 000 
20.000 
24,000 

26.000 

19.000 

22,000 

20.300 

3.450 
22.000 

b .800 



S E C t 1 0 W 3 CLINrOW RIVER FROH RED RUN TO SPILLURV 

S E C r I O N  4 REORUN 

4 = I n  ~ o d . r a t d y  poll&.d rango, U.S. €PA, 1977. 
8 = Exceeds h o w i l y  polluted range. U.S. EPA. 1977. 



C u  CN Fe ----- ----- ------ 
THE CLINTON R I W R  RND 

I-' 
I-' 
W 

DNRLDI -03- I* 
ONRLDI-03-2 
DNRLOI -83 -3  
ONRLDI -93-90 
DNRLOI - 8 3 - 4  
DNRLDI -03 -5  
DNRLDI -83 -6  
DNRLDI-03-7 
DNRLOI -03 -8  
DNRLDI -03-9 

NORTH BRRNCH C L l N l O N  RIVER S E C T I O N  

0 N 5 H A I N  BRHNCH UPSIRERR OF RED RUN: nDD1TIONAL L O 1  REPORl PHRAMETERS mm* 

----- 
0 . 9 B  
I. 2 0  

(0. 5 0  
<o. so 
(0.50 
(0. SO 
0 .  LIE 

<0. SO 
(6. SO 
C0.50 

UNPLD-83- 1 
DNRLO-03-2 
UNRLo-e3-3 
ONRLD-03-30 
DNRLD-03-4 
ONRLD-83-5 
UNRLD -83-6 
D N R l 0  - 8 3 - 7  
DNRL 0 - 9 3 - 0  
ONRLD-83-9 

_ - - . - - - _ - - - - - - _ _ _ _ - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - _ - - - _ - _ - ~ - _ _ - - - - - - - - - - C - - - - - - -  

+ - In rtoderately p o l l u t e d  raclge. U.S. EPH 1977. . - E~.:eeJs he.uily p o l l u t e d  ravage. 1J.S. E ~ H .  1917- 
U - Add1 t iur ,a l  rr.t.1~ sanpled f u r  i n  LO1 r e p o r t  a t  bottom o f  t a b l e .  
& - k ccr,-)n.a t o e l  was used t o  c o l l e c t  the samples t h e  Mc8ride dr altt study: core depths urv a :  H. 11-3"; 8. 3-6"; L. 6-3".  
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(Section 5 )  
compared to 
Lakes Harbor 

to downstream (Section 1) (see Map 6.2). The sediments are 
the USEPA dredge spoil guidelines for classification of Great 
sediments (Table 4.9) (USEPA 1977). This system classifies 

sediments as non-polluted, moderately or heavily polluted with respect to 
permitting open lake disposal if the sediments were to be dredged. 
Sediments that have many metals in the moderately polluted class and a 
few in the heavily polluted classification are placed in confined dispos- 
al facilities. The USEPA's dredge spoil guidelines are not based on the 
biological toxicity of metals to aquatic life. It should not be con- 
strued that if sediments exceed the EPA guidelines that these concentra- 
tions are harmful to aquatic life. The question of what impact sediment 
metals have on aquatic life is still not answered. Recent sediment 
bioassays in other systems may help in the interpretation of the impact 
of heavy metals on bottom dwelling aquatic organisms. These guidelines 
are used here only for comparison with other studies which have also used 
these guidelines. 

All sediment metals data in Section 5 were collected in 1973, 1976, or 
1983. Metals data for 1973 and 1976 are similar with many values exceed- 
ing the moderately and heavily polluted guidelines. No 1983 values 
exceed the heavily polluted guidelines, but five of the eleven metals 
exceed the moderately polluted guidelines. These five metals were the 
same metals which exceeded the heavily polluted guidelines in the 1970s. 
For several metals, there was an order of magnitude reduction between 
1976 and 1983. 

In Section 5, lead exceeded the heavily or moderately polluted guidelines 
at all stations in the 1970s. Sediment lead values increased from 110 
mg/kg at station 501 to 370 mg/kg at station 505 in Pontiac. Sediment 
lead concentrations further increased to 750 mg/kg at station 510 down- 
stream of the Pontiac WWTP 82 and then decreased to 160 rng/kg at station 
513, just upstream of Paint Creek at Rochester. Lead also exceeded the 
heavily polluted criteria at three out of five stations in Paint Creek. 
Downstream of Paint Creek and the Rochester WWTP, sediment lead concen- 
trations in 1973 were similar to those upstream of Pontiac in 1976. 

The 1983 sediment lead concentrations exceeded the moderately polluted 
guidelines at four of nine stations upstream of Utica, but concentrations 
were considerably lees than those reported further upstream in the 1970s. 

In Section 5, sediment copper, nickel, and zinc concentrations followed a 
pattern similar to lead except these metals began to exceed the heavily 

I 

polluted guidelines at station 505 in Pontiac rather than station 501 
several miles upstream. In the 1970s, these metals exceeded the heavily 
polluted guidelines even downstream of Rochester (station 521), but only 
exceeded the moderately polluted guidelines at station 531 downstream of 
Utica. In 1983, these same metals only occasionally exceeded the moder- 
ately polluted guidelines between Dequindre Road and Utica, up and 
downstream of Ryan Rbad (station 527). 

Arsenic exceeded the heavily polluted guidelines at stations 505, 507, 
and 521 in the 1970s. In 1983, only station 527 exceeded the moderately 
polluted guidelines. Sources of arsenic are unknown. a 



Table 4.9 A p r i l  1977 U.S. EPA Dredged Spoil Disposal C r i t e r i a  C lass i f i ca t ion  
Guidelines f o r  Great Lakes Harbors. Values i n  mg/kg dry weight, 
values otherwise noted. 

Non Moderately Heavi 1 y 
Parameter Pol luted Pol 1 uted P o l  1 uted 

V o l a t i l e  so l ids  : c5 5-8 >8 
. COD ~40,000 40-80,000 >80 ,000 

T KN <1,000 1 ,000-2,000 >2 , 000 
o i l  & Grease (Hexane Solubles) <1,000 1,000-2,000 >2,000 
Lead c40 40-60 >60 
Zinc c 90 90-200 >200 
Amnon i a (75 75-200 >200 
Cyanide cO.10 0.10-0.25 >O. 25 
Phosphorus ~ 4 2 0  420-650 >650 
I r o n  ~17,000 1 7,000-25,000 >25,000 
Nickel  c20 20-50 >50 
Manganese < 300 300-500 >500 
Arsenic c3 3-8 >8 
Cadmi urn >6 
C h r m i  urn c25 25-75 >75 
Barium c20 20-60 >60 
Copper c25 25-50 >SO 
Mercury > 1 
To ta l  PCB's ** - >To 

Lower l i m i t s  not establ ished 
The po l lu t i ona l  status of sediments w i t h  t o t a l  PCB concentrations between 
1 and 10 mglkg dry  w i g h t  w i  11 be determined on a case-by-case basis. 



Cadmium exceeded 6 mglkg only at station 510 (11 mglkg) downstream of the 
Pontiac WWTP in 1976. Sediment concentrations in 1983 were all less than 
0.4 mg/kg. 

Chromium exceeded the moderately polluted guidelines in 1973 through 1976 
at several stations between 506 and 513, and 521 and 531, basically 
throughout Section 5 downstream of the southwestern outskirts of Pontiac. 
Only one station (510 in 1976) immediately below the Pontiac WWTP exceed- 
ed the heavily polluted guidelines. In 1983, chromium exceeded the 
moderately polluted guidelines at three stations between Rochester and 
Utica . 
Sediment metals data in the remainder of the river sections except 
Section 1 are sparse. 

In Section 3, sediment samples collected in 1976 at stations 301 and 302, 
immediately downstream of Red Run, exceeded the heavily polluted guide- 
lines for arsenic, cadmium, chromium, copper, lead, nickel, and zinc. 
Station 401 in Red Run also exceeded the heavily polluted guidelines for 
these same metals. 

Concentrations were similar in Sections 4 and 3 and slightly less in 
Section 2. In Section 2 in 1976, arsenic, chromium, and copper exceeded 
the moderately polluted guidelines and lead, nickel, and zinc exceeded 
the heavily polluted guidelines in 1976, but not in 1985. The limited 
data for Section 6 revealed that only lead exceeded the heavily polluted 
guidelines at one station in Greiner Drain, and copper and nickel exceeded 
the moderately polluted guidelines in McBride Drain, both tributaries 
to the North Branch of the Clinton River. 

Section 1, stations 101 to 125, were sampled most recently because the 
COE needed to classify the sediments for removal from the recreational 
navigation channel. The EPA, COE, or their contractors sampled Section 1 
sediments in 1970, 1973, 1975, 1981, 1983, and 1985. The COE uses the 
EPA's dredge spoil guidelines to determine the appropriate disposal site 
for dredged sediments. The average concentrations of arsenic, cadmium, 
copper, chromium, lead, nickel and zinc exceeded EPA's heavily polluted . 
guidelines for dredged sediments. Only mercury did not exceed these 
guidelines. 

Sediment metals contaminants were elevated at station 102, increased 
downstream (station 105), and remained at these concentrations until they 
decreased precipitously near station 124. 

There was no clear trend in sediment metals contaminants over the years. 
Some metals concentrations appeared to increase in the middle of Section 
1 while other metals decreased (lead, nickel and zinc) and others (copper 
and chromium) remained similar across the years. Some metals concentra- 
tions seemed to have increased between 1970 and 1980 and then decreased 
in more recent years. 

Sediment heavy metals contamination in Section 1 is due to the settling 
of fine particulate matter to which metals are physically and chemically 



bound. Sedimentation of these particle sizes does not occur to the same 
degree in other free flowing River Sections. 

4.4.3 Clinton River Sediment Organic Contaminants 

Data for organic sediment parameters are very sparse throughout the 
basin. Data were collected at nearly 60 stations between 1970 and 1985 
for phenols, oil, and grease, PCB, pesticides, phthalates, and other 
organic chemicals (Table 4.10). Sediment organic results are generally 
described from upstream (Section 5) to downstream (Section 1). Extensive 
organic analyses were performed in 1981, 1983, and 1985 on selected 
stations in Sections 1, 2, 5 and 6 (Table 4.11). Table 4.11 also in- 
cludes the station locations and codes for correlation with Map 6.2. 

All analyses at the most upstream stations (501) in Section 5 were less 
than their respective detection levels except phthalates. Sediment 
phthalate concentrations at station 501 were 1790 uglkg, increased to 
near 4,000 uglkg at station 507 and further to 4440 uglkg downstream of 
Pontiac (Table 4.11). In 1983, a variety of phthalates were found in 
Section 5 sediments in concentrations ranging from less than 14 to 3,054 
ug/kg in the vicinity of Ryan Road (Table 4.12). In 1976, phthalates 
were reported as less than detectable (1000 ug/kg) at stations 301 and 
302 in Section 3, station 201 i n  Section 2, station 401 in Section 4, and 
station 106 in Section 1. 

Sediments from station 118 contained 1,281 uglkg total phthalates in 
1985. Phthalates were considerably higher in McBride Drain, a tributary 
to the North Branch of the Clinton River which contained 13,000 to 
58,000 uglkg diethylhexyl phthalates (DEHF'). The upstream "control" 
sample contained 45,000 uglkg DEHP. 

Dieldrin was reported above detection levels from 4 to 47 uglkg in 
stations 512 and 513 sediments in 1973, but nowhere else in the basin 
except Section 1 in 1981. Aldrin was less than detection (1 to 4 uglkg) 
in all sections and in all years where aldrin analyses were performed. 

Chlordane was less than detection or not analyzed for in all sections 
except Section 1, where concentrations ranged from 5 to 56 uglkg. 
Concentrations were highest near the middle of Section 1 and decreased 
rapidly near the River/Lake confluence. 

In 1973 sediments in Paint Creek ranged from 71 to 404 uglkg total DDT. 
Section 5 sediment DDT concentrations in 1976 were below detection in the 
Main Branch. Between 1976 and 1980, total DDT concentrations ranged from 
17 to 70 ug/kg at stations 303 and 304, but were less than detection in 
Sections 2 and 4 in 1976, and less than detection in Section 6 in 1980. 
Total DDT concentrations in Section 1 in 1981 and 1985 ranged between 113 
and 929 ug/kg with concentration patterns similar to dieldrin. 

Toxaphene was reported at 80 uglkg in 1977 at station 303. No other 
toxaphene data were available. 

There were no phenol analyses in Sections 5, 4, 3, or 2 and sediment 
phenol concentrations were less than the detection level (2500 uglkg) in 
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Table 4.11 continued 
Reports and code l i s t i ngs  for each report containing sediamt data, Clinton River. 

STAT Ion 
CODE REPORT FROM YHICH DATA WAS EXTRKTED 

,------------------------------- 

I l a i n t ~ a n c e  dredging of the federal navigation churnel a t  Clinton Rivw 
(Final environrental stattaentl .  COE 1976. 

Confined disposal f a c l l i t y  for uintenance dredging at Clinton River 
(supplenntal f i n a l  environaental stateaent). UIE 1987. 

Unpublished data, U.S. EPA (6LnPO1, no. 67. €PA 1981. 

Unpublished data, U.S. EPA GLNW), no. 60. EPA 1985. 

Unpublished report. MDNR. Kmaga 1987. 

Biological survey of Greiner Drain and Warth Branch C l i n t m  Rivw, 
Ilacoab Cwnty, Il ichiqm. MDUR. Saalfr ld 1WO. 

Report on the iapact of Liquid Disposal, Inc. on the Clinton River, 
Ilacprb County, Ilichigan. IIOMR. Kmaga and Jmn 1986. 

A rater ,  scd inn t ,  and benthic aacroinvntebrate survey of l k s t i d t  l ka i n  i n  
the v i c i n i t y  of South Ilacmb d~sposal authority l a n d f i l l  91, Macod Cwnty, Ilich. 
IW?, K e ~ g a  1984. 

Biological survey of Paint Creek. IIDNR. 1973. 

Sediamt survey of the Cl inton River, Pmtiac t o  fbuth, Srpttmbw 9, 1976. 
MNR.  1976. 

STORET re t r i e va l  frm the STORET stat ion listed. 



Table 4 .11  continued 
Clinton River basin sedirent sarpling stations, fror headraters t o  
routh, RDNR and federal and local agencies stat ion locations, 1970 - 1907. 

NAP ID 
NUNBER LATITUOE LONGITUDE --- -----I-- ---------- 

S E C T I O N  1 
101 42 35 47.0 82 52 36.0 
102 42 35 48.0 82 52 00.0 

S E C T I O N  2 

AGENCY 
STATION 
NUll8ER --------- DESCRIPTION ------- 

500213 CLINTON R AT CROCKER ST BR; C I T Y  
EPA-70-A C1. R. just east of Gratiot Ave. 
EPh-73-A 
06-83-8 
CUE-75-1 C1. R. at N. River Rd north of Lvery St. 
EPA-01-5 C1. R. a t  N. River Rd I Henry Joy Rd 
CUE-75-2 C1. R. just rest of 1-91 
ERG-83-7 
DNP-87-2 
500214 CLINTON R AT 1-94 BRIDGE; HARRIS 
€PA-81-4 C1. R. at N. R i v e r  Rd at bend east of I rwin Rd 
EPA-73-1 C1. R. o f f  N. end of C h u t i a  Rd. 
ERG-833 
CUE-75-3 C1. R. at S. River Rd I Hazel Rd 
ER6-83-5 Cl. R. nest of bridgevier Rd. 
€PA-81-3 Cl. R. at Bridgeview bridge (west r ide)  
EPA-70-C El. R. east of Bridqevic* Ad. 
EPh-73-C 
COE-75-4 
EM-83-4 
DNR-87-1 
EPA-81-2 
ER6-03-3 Cl. R. a t  end of Jefferson Ave. 
EPA-81-1 C1. R. a t  S. River Rd upstrr of EPA-73-D 
EPA-73-D C1. R. rear w t h ;  upstr. ER6-1 
ER6-83-2 
EPn-85-Is4 
€PA-75-1 C1. R. at N. River Rd east of EPh-73-0 
EPCIS-2 C1. R. a t  N. River Rd eut of EM-75-1 
ME-7S-5 
PA-85-13 
EPA-7S-3 Cl. R. a t  N. River Rd east of r r in land 
EPA-75-4 Cl. R. a t  N. River Rd east of EPA-75-3 
EPA-75-5 I n  channel ~ u t h r a y ,  a t  end of breakrater, w s t  of rubblemun 
EPA-704 Cl R. east of EPA-75-5 
EPk73-E 
CM-75-6 
EM-83-1 C1. R. A t  routh; t i p  of e a r t h f i l l  
EPA-7O-f C1. R. east of ER6-03-1 
EPA-73-F 
WIE-R-7 

201 42 34 35.0 002 52 15.0 DNA-500188 CLIROW R SPIUC HARPER AVE 
202 42 34 13.0 82 51 53.0 E P A - ~ ~ - A - B S S ~ ~ I I M ~  riduay bet- 1-91 L J e f f n r o n  Ave 
--I------ 

S E C T I O N  3 

301 42 34 39.0 082 57 12.0 DNR-500208 CLINTON R AT GARFIELD RD #; UI 
302 42 35 45.0 082 54 35.0 DNR-500410 CLINTOM RC MRAVIM DRW; U. SIDE 

US6S-0416SSOO 
303 42 35 03.0 082 $2 S8.0 DNR-500m CLIWlOll RI M. BOW MAT101 AVE 

125 





Table 4.12 Concentrations o f  Heavy h t a l s  i n  F ish  Col lected i n  tho C l in ton  River Basin. 1971 -1984 
Results in ng/kg no t  ueight. 

F531 1986 Storet  
F531 1986 S to rs t  
F531 1'386 Storet  
F531 1906 Store+. 
F531 1986 Storot  
FS31 19R6 Storet  
F53l  1'386 Stor-et 
FJS1 19H6 Storet  
F531 1906 S to rv t  
FS33 1903 LDIUS-R6 
FY33 1983 LnIUS-86 
F533 1983 LOIUS-06 
FS33 1'303 LDIUS-86 . - . . - . - 
F533 1'383 LDIUS-86 
F533 1383 LDIUS-06 
F533 1'383 LDIUS-86 
F5.33 1983 LDIUS-86 
F533 1983 LDIUS-86 
F533 1383 LDIUS-86 
F533 1983 LUXUS-06 
FJ33 1983 LDIIJS-86 
FS33 1993 LDI IJS-86 
FJ33 1983 LDIUS-H6 
F533 1983 LDIUS-Rb 
F533 1903 LDIUS-86 
F533 1983 LDIUS-86 
F533 1'393 LUIUS-96 
F533 1983 LDIUS-BC 
F533 1993 LDIUS-BE* 
F533 1983 LDIUS-86 
F533 1983 LDIUS-e6 
F53.3 1963 LDIUS-86 
FS33 1983 LC11 US-96 
F53S 1983 LUIDS-86 
F535 1903 LDIOS-R6 
F535 1983 LCUDS-96 
F5JS 1303 LflIDS-86 
F535 1'383 LDIUS-36 
FY'S iwzi t m  os-us 
F535 1Yd3 LDlDS-96 
F.535 1'383 LO1 US-86 
F535 1'383 LOIDS-86 
F937 1'373 rJtiF;-74 
F539 1973 IW-74 
1":;40 1'373 0141;--74 
,_...____._.__ _--_.. - _..-.. _ _  . ---.__..-.-- -- - 
* Blank Corrected Concentration 

ar Skin o f f  o r  s k i n  on wnp le  type are f i l l e t s  

630606 Ualleyc 
63060% Carp 
630606 Carp 
6306306 Carp 
630606 Carp 
630606 Carp 
630606 Carp 
630606 Carp 
630606 Carp 

N. Pikn 
ti. Pike 
Carp 
Carp 
Carp 
W. Sucker 
U. Sucker 
W. Sucker 
W. 5ucker 
Co. Shi nor 
Ualleyu 
Ual ley*  
Ual ley*  
Wsllvye 
N. Pike 
Co. Shi  twr 
U. Sucker. 
W. Suckst- 
W. Sucker 
u. 'juckut- 
Carp 
Carp 
Carp 
Carp 
Carp 
Carp 
Carp 
M. 51ckur 
W. 5ucl;er 
H. Sucker 
u . !;uc~Q~- 

Skin un 
Skin o f f  
Skin  o f f  
Skin o f f  
Skin o f f  
Skin o f f  
S k i n  o f f  
Skin o f f  
Skin o f f  
F i l l e t  
F i l l e t  
F i l l r t  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l e t  
Hh. Fish 
F i l l r t  
F i l l u t  
F i l l e t  
F i l l e t  
F i l l e t  
Uh. Fist# 
F i l l e t  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l o t  
F i l l e t  
F i l l e t  
F i l l s t  

Wh. F ish 
Uh. F ish 
Uh. F ish 
Uh. F ish 
Uh. F i ~ h  

d0.01 
a . 0 1  
-:0.01 
.:0.01 
G0.01 
<0.01 
1.0.01 
:0.01 
4:n.ni 
0.04 

0.02 
0.0-4 

0.03 

0.20 
0.04 

c0.50 
<O .SO 
<0 .50 
<[I. 50 
4.30 
-:0.50 
C0.50 
CO. 50 
:n -50 
0.118 
0.m 
11.07 



fable 4 . 12 Conc.ntrations o f  H ~ a v q  Hetals i n  F ish  Col lected i n  tho Cl in ton River Basin. 1971 -1904 
Results i n  ng/kg not  neight. 

Hap Sanple Oocunent Storet  F i s h  Satiple ro ta1 Total ro ta1 Total To t .~ l  Tot.al 1ot.sl Tnt.tl T o t a l  Total T r h l  I'crtal 
Code Year- Code thctbar Species 1 y p W  Rrsonic Carlni un Chroniun Lead Het-cury Hlqniriun Irotr* Hnr~qanese Zi nc Sv l  atti un C'oppw Wi c l  el ---- --.-----.-.------- ---.--- - - - - - - - , ~ - - - - - - . - - - - , . . . . . . . ,  ____________r_^_ ._._..__-- ---- - _..___.----- - .. ..-.-_..._---.- - _... 
SELT lot4 1 -.-------- 
F101 1923 DtIR-i'4 
F l03 1973 OHR-74 
F101 1973 DNR-71 
F104 1'386 Storet  
F 104 1986 Stot-ut 
F lu4 1'386 Stowl .  
F104 1'386 Storat  
F 104 1'386 Storot  
FL04 19Q6 Starat  
F104 1906 Stot.4 
F104 1386 S t w e t  
F 104 1'386 Storot 
F104 19P6 Stnrot  
F 104 1986 Storot 
F l04  1996 Storot  
F lu4 1986 Storot. 
F104 1'386 Storot 
F 1O-I 1386 St-ornt 

500213 Carp 
SOU:! l G I  Carp 
JUOOOe Carp 
SOOOOR Lg. Bass 
500008 Sn. Bass 
500008 Ual 1 eyo 
SOOOOH Us1 1 eye 
50000H Ma1 1 eye 
500UOH Ualloye 
500009 Us1 1 eye 
500CJOR Ma1 1 uya 
SOOOOB Csrp 
J0000Y C a r p  
50000A Carp 
SUOUOR Carp 
SOOOUH Carp 
500008 Carp 
SOOOOt3 Carp 

Skin o f f  
Skit1 o f f  
Skin o f f  
S k i  11 on 
Skin on 
Skin on 
Skin on 
Skin on 
Skin an 
Skin on 
Skin on 
Mhnl Q 

Mhol u 
Skin o f f  
Skin o f f  
Skin o f f '  
Skin o f f  
Skin o f f  

500188 Carp Skin o f f  

500231 Carp 
50tJ23 1 Rudliot-su 
50023 1 Suck.w- 
500230 Carp 
500230 SucCec- 
500209 Carp 
500209 Suck 01- 

SOOOlU Carp 

Skin o f f  
Skin o f f  
Skin o f f '  
Ski11 o f f  
Skin o f f  
Ski r~ o f f  
Skin of f '  
Skin o f f  

n.m 
13. Otr 
11.911 
n.;n 
0.711 
11. E.1 I 
I). :;<I 

U. i l l  

I I. t.1 l 
I.,. 111 

11.2 
11.3 
1.0 

8.11. 1 
4 . 1  
<ill. 1 
4. 1 
<:I). 1 
.*.'I]. 1 
ill. 1 
*:I). 1 
0.2 
1.5 

<I). 1 
4. 1 
41. 1 
4. 1 
.UI . 1 



Section 6. Section 1 phenol concentrations ranged from 170 to 21,000 ug/kg 
in 1970, less than 10 to 300 uglkg in 1973, less than 200 ug/kg in 1983 
and 100 uglkg in 1985. 

In 1976, Section 5 sediment oil and grease concentrations were 580 mg/kg 
at station 501 and 6060 and 5000 mglkg at stations 507 and 509 in and 
just downstream of Pontiac. Concentrations decreased to 1180 and 2200 mg/kg 
at stations 511 and 518, respectively, in the Rochester area to 600 mg/kg 
at station 531 downstream of Utica. Oil and grease concentrations 
increased to approximately 2000 mglkg at stations 301 and 302 downstream 
of Red Run. Concentrations in Section 2, station 201, were also 2000 mglkg. 
Further downstream in Section 2, sediment oil and grease concencentrations 
were less than 650 mglkg. 

The source of oil and grease was apparently from Section 4 where oil and 
grease concentrations were 3,840 mglkg in 1976 at station 401. Sediment 
oil and grease concentrations in Section 6 were 6,300 mglkg in Greiner 
Drain, but were less than 500 mglkg in the Main Branch up and downstream 
of Greiner Drain. 

Section 1 oil and grease ranged from 320 to 27,000 mglkg in 1970, 125 to 
14,270 mglkg in 1973, 406 to 10,222 mg/kg in 1975, 2,080 mglkg in 1976, 
and 400 to 5,100 mglkg in 1983. Oil and grease concentrations were 
greatest at stations 102, 103 and 113, and decreased with distance from 
those stations, with the lowest values at the Clinton River/Lake St. 
Clair confluence. 

Sediment PCB concentrations in Section 5 were less than 500 uglkg in 1976 
at stations 501 and 507 upstream of the Pontiac m P .  Sediment PCB 
jumped to 17,760 ug/kg at station 509 downstream of Pontiac and decreased 
to 1,300 at station 510. At Rochester just upstream of Paint Creek, 
sediment PCB concentrations were less than 500 uglkg. Downstream of 
Rochester Paper Company, sediment PCB increased to 1,190 ug/kg at station 
519 and decreased to less than 500 uglkg at station 531 downstream of 
Utica. PCB was also reported at less than 500 uglkg at stations 301 and 
302 in Section 3, and station 201 in Section 2. In Section 4, PCB 
sediment concentrations were 570 uglkg at station 401. 

In Section 6 in 1979, Greiner Drain station 605 sediments had 13,400 uglkg 
total PCB, but at stations 604 and 606 in the North Branch, PCB concentrations 
were less than 780 uglkg. Stations 601 through 603 contained less than 
50 uglkg PCB. 

Section 1 sediment PCB concentrations were 1,820 ug/kg in 1976, ranged 
from 195 to 562 ug/kg in 1981, and from 240 to 11,400 uglkg in 1983. PCB 
concentrations were highest at stations 104 through 114 in 1981, and 
stations 105 through 115 in 1983. Two PCB analyses performed on samples 
collected in 1985, downstream of the stations previously documented as 
having highest PCB concentrations, were similar to concentrations found 
in other years. Sediments downstream of station 116 generally contained 
PCB concentrations an order of magnitude less than upstream stations in 
Section 1. 



Polynuclear aromatic hydrocarbons are a class of compounds known as PNAs 
or PAHs. Phenanthrene is a common PNA which was reported at less than 
500 to 442 ug/kg in Paint Creek. Differences in levels of detection 
account for these apparent anomalies. In the vicinity of Ryan Road 
(stations 520 - 5281, Clinton River sediments contained from less than 11 
to 516 ug/kg phenanthrene. 

Section 1 sediments contained phenanthrene at 9,220 ug/kg in 1973 (sta- 
tion 101), 5,290 ug/kg in 1980 (station 106), from 1,285 to 31,071 uglkg 
in 1981 (stations 104-1161, and 400 ug/kg in 1985 (station 118). PNAs 
followed the same pattern as other organic contaminants in Section 1 
where highest concentrations were in the upstream reaches and the lowest 
concentrations present near the Clinton River/Lake St. Clair confluence. 

In Sections 2 and 3, phenanthrene concentrations were reported at 32 and 
70 ug/kg at stations 201 and 303, respectively. Other PNAs and their 
reported concentrations for Sections 1, 2, 5, and 6 are shown in Table 
4.11. Sediments were not analyzed for PNAs in Section 4. PNAs are 
associated with asphalt roadways, tar, creosote, combustion products, 
automobile and truck exhaust and oils (Kenaga and Jones, 1986). 

Endrin, heptachlor and lindane sediment concentrations were all less than 
detection limits of 1.0 ug/kg at stations 512 through 516 in 1973. 
Lindane was less than detection levels of 20 ug/kg at stations 601 
through 603 in 1983. No other analyses for these chemicals in sediments 
were performed. 

4.5 CHEMICALS IN CLINTON RIVER FISH TISSUE 

Chemical analyses of 14 fish species from the Clinton River Sections 1, 
2, 3 and 5 have occurred between 1971 and 1988 (see Map 6.3). 

Some chemicals that bioaccumulate in fish tissue such as PCB and pesti- 
cides have been determined to be harmful to humans if eaten in sufficient 
quantities. Fish tissue concentration guidelines have been established 
by the U.S. Federal Department of Agriculture (USFDA) and by the Michigan 
Department of Public Health (MDPH) to protect human health. The MDPH is 
responsible for fish consumption advisories where necessary in the State 
of Michigan. No fish consumption advisory has ever been issued for the 
Clinton River. 

Because some fish species are mobile, obstructions such as dams allow 
scientists to draw conclusions from established populations associated 
with a particular reach of a river. This may assist in locating pollu- 
tant sources. The only dam in the Clinton River downstream of Pontiac is 
at Yates Park at AvonIDequindre Road. This dam is located near the 
middle of Section 5, upstream of station F532. 

4.5.1 Metals in Clinton River Fish Tissue 

Eleven species of fish, including game and rough fish, caught in Sections 
1, 2, 3 and 5 were analyzed for metals (Table 4.12). Fish were collected 
in 1971, 1973, and 1983 and analyzed primarily as skin-off fillets. 



Metals in fish tissue were relatively low. The impact of metals in fish 
tissue is not well understood and few metals bioaccumulate in fish above 
concentrations found in the ambient water. Only mercury has a tendency 
for bioaccumulation and, therefore, MDPH and USFDA have established an 
"action level" of 0.5 mg/kg total mercury in the edible portion. 

Only four of the 58 samples analyzed exceeded the mercury action level. 
All were collected downstream of the Yates Park Dam. Three were collected 
in 1973, a carp collected at station F304 contained 0.96 mg/kg mercury; 
a sucker collected at station F306 contained 0.63 mg/kg mercury; and 
a channel catfish collected at F537 contained 1.28 mg/kg mercury. One 
walleye collected in 1983 at station F533 contained 0.58 mg/kg mercury. 

Other observations were that the chromium concentrations in fish appeared 
slightly higher in Section 5 than other River Sections. Also, lead 
concentrations in 1983 fish tissue were less than that in 1973 fish 
tissue. Copper concentrations were generally highest in carp, white 
sucker and channel catfish. All fish with copper concentrations of 
greater than 4.0 mg/kg except one from station F515 were downstream of 
the Yates Park Dam (Fish Station Map). 

4.5.2 Organic Chemicals In Clinton River Fish Tissue 

Fish for organic chemical analyses were collected from Sections 1, 2, 3, 
and 5 (Table 4.13). Analyses were performed primarily on rough fish 
(carp end suckers) since they have demonstrated a high potential for 
bioaccumulating organic contaminants. Game fish including walleye, black 
crappie, bluegills, northern pike, and rock bass were also tested. 
Analyses were performed for eleven organic contaminants between 1971 and 
1986. 

The only fish species that exceeded any organic criteria were carp. 
Nearly all fish tissue analyzed for dieldrin were at least ten times less 
than the action level (0.3 mg/kg) . The highest concentration (0.08 mg/lcg) 
was in a carp collected I n  1973 from station F311 (Fish Station Map). 

One carp contained 0.300 mg/kg total chlordane, which is the action level 
for chlordane in fish tissue. All other fish tested for chlordane were 
below this criterion. 

The action level of 5.0 %/kg total DDT was exceeded only in a large carp 
vith very high lipid (fat) content. This sample was a skin-on fillet 
collected in 1984 at station F533. This same fish also contained the 
highest PCB concentration of any fish collected. 

In 1973, PCB in carp tissue exceeded the USFDA action level of 2.0 mg/kg 
in seven of the ten carp analyzed. All three of the carp collected in 
Section 1 and the three carp from Section 3 exceeded this level while the 
single carp collected in Section 2 did not exceed this level. In Section 
5, only the single carp collected downstream of Yates Park Dam at station 
F539 exceeded the action level, while the two carp collected above the 
dam at stations F504 and F514 did not. 



Table 4.13 Concentrations o f  Organic Cons t i twn t s  and Pest ic ides i n  Fish Tissue from t he  C l in ton  River Basin. 1971 -1984 
Results i n  rcg/kg kt Height Unless Othoruise Noted 

19i13 IWR-74 
19R3 1.01 94-86 
1903 LO1 94-06 
1983 LDI 99-B6 
19Lj3 LDI94-86 
1983 LO1 91-06 
1923 DNR-74 
1973 ONR-74 
1906 Storet 
19R6 Stors t  
1906 Storot 
1906 Storst. 
1906 Storot 
1906 Stors t  
19H6 Storet 
1906 Storet 
1906 S t w e t  
1986 Storet 
19H6 Stnrut 
1906 Stot-st 
1986 Sturet 
19Bb S t w e t  
1986 S t a r o t  

Carp 
carp 
Carp 
Carp 
Hal 1 etjv 
Sucker 
carp 
Carp 
Lg. Bass 
Sn. Bass 
Ual 1 eye 
Ma1 1 eye 
Ual 1 eye 
Uel 1 eye 
Hal 1 UlJO 

Ual loye 
Car-p 
Carp 
Carp 
Car-p 
Carp 
Car-p 
Cat-p 

Carp 

Suckut 
Carp 
Sucker s 
Car-p 
SIJO C er s 
t at-p 

C.avp 
E:1 "15'31 11 

1 wr- 
Surlf 1 5 t 1  

B l ~ r w p l  l 

Shi r~  o f f  2.7 
Skin o f f  5.9 
Skin o f f  10.3 
Sk in  clff 10.2 
S k i n o f f  3.1 
Skin o f f  6.7 
Skin o f f  3.0 
Skin o f f  3.2 
S k i n o n  . 0.4 
Skin on 2.0 
S k i n o n  0.0 
Skin on 0.9 
Skin on 11.6 
S k i n o n  0.7 
Skin on 11.8 
Skin on 0.9 
Uholu 6.7 
Uhol o 9.Q 
Skin o f f  2.9 
S k i n n f f  2.4 
Skin o f f  . 1.4 
S k i n o f f  3.3 
Skim o f f  1.6 

Skin o f f  1.8 

. Skin o f f  3.0 
Skin o f f  6.3 
Ski11 o f f  1.5 
S k i n o f f  2.3 
Skic.1 o f f  1.5 
Skin o f f  15.8 



4 - 1 3  cant, Concentrat ions o f  Organic Const i tuents  and Pest.icides i n  F i s h  Tissue f rom t h e  C l i n t o n  R iver  Basin. 1971 -1904 
Rosul t s  i n  nq/kg Uet Height  Unless Otheruise Noted 

Hap Sonplo Docunsnt F i s h  
Code Year Code Species 
.--.. -..----.-------.-..---.------.. ------ 
FS14 1971 5 t o r u t  B l k  Crappie 
FS14 1973 DNR-74 Suckor- 
FS14 1973 Dl#?-7.4 C.at-p 
F514 19?3 Dt4R-74 P l u e q i l l  
F526r 19t14 LDIPC-66 Carp 1R 
F526S 1984 LOIPC-86 Carp 18 
FS26S 1904 LDIPC--06 Cai-p 2A 
F526S 1984 LDIPC-86 Carp E B  
FS268 1984 LDIPC-.86 Carp 3A 
FSc'bS 1984 L.DIFC-06 Carp 38 
F526r 198.1 LDIPC-8G W. Suckirr 
FS2Sr 1904 1.DIPC-06 U. Sl~cker- 
FS26r 1904 LOIPC-86 U. Suckor 
F526S 1981 LDIPC-86 W. Sudet-  

' ~ 5 2 S ?  1984 LDIPC-06 Shiners 
F526s 19B4 LDIPC-06 HogSuck i?r 
~vf ir  198.1 LDIPC-86 U. SIJC.).:~?I- 
F526r 19U4 LOIPC-B6 W. Sucltw 
F526X 1904 LDIPC-86 U. Sucker . 
F526 1973 DNR-74 Sucker. 
F531 1906 S to ro t  Wall eye 
F591 1986 S tn re t  Ua l loye 
F531 1906 S to re t  Cai-p 
FS31 1986 S to ro t  Car-p 
F531 1986 S to re t  Carp 
F931 19'56 S t o r v t  Carp 
F531 1986 Storot. Carp 
F531 198bSto ro t  Carp 
F531 1'3H6 S to re t  Cai-p 
F531 19d6 S to ro t  Carp 
F533 1'383 LDI1.15-86 N. F i k e  
F533 1903 LDIUS-EIG N. FiCe 
F533 1'383 LDIUS-B6 Carp 
F533 1903 LDIUS-86 Carp 
F533 19W L.DIU5-86 Carp 
F533 1'383 l.DIU5-8r' U. S J J C ~ : ~ ~  
F533 1983 LOTUS-RG U. S ~ ~ * . t o r  
F93S l'JIK3 I DIUS-€6 U. SIJ~~ .~ I .  
FSJ.3 1983 L.DIUS.-B6 U. Surl  i.1- 

r7.33 1903 L.ClIlUS-.H& C: .!;Ilit1&t-s 
F533 191V'3 l.DIll5 ..Bh U.sll wlp 
f539  1983 I.CI~IJS-WI U.sl l s q u  
F533 1'3W3 1 111 1!5- 1?6 U.31 1~1.10 
F'ia9.S 1'383 l.OT lJ'.;..RL U.sl  1 *;,la 
F'I:3 198'3 LD1I.IS-.Fi& H. Pi  ).u 
f l4'I~,i3 l.ClJ 115 86. [. .Slli 14er' .. 
F'?;9'3 1'3tj3 l.Dl.ll5 t1L U. $.I, l.i.1. 

Bi :s-2.-et.hyl 
Sarcp l~  X DiotWql Hexel 
ryporr L i p i d s  Ph!.h.sl .at.e Pht ha1 a t e  

Sk in  ruff 
Sk in  o f f  
Sk in  o f f  
Ski t i  o f f  
Sk in  o f f  
Sk in  o f f  
Sk in  o f f  
Sk in  o f f  
Skin o f f  
Sk in  o f f  
Sk in  on 
Sk in  nn 
Sk in  on 
Sk in  an 
Uhol P 

Ski11 on 
Sk in  on 
Sk in  on 
Sk in  on 
Sk in  o f f  
Sk in  on 
S k i r ~  or, 
Sk in  o f f  
Sk in  o f f  
Ski t i  o f f  
Sk in  o f f  
Sk in  o f t '  
Sk in  o f f  
Ski t i  o f f  
Sk in  o f f '  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l e t .  
F i l l e t  
F i l l e t  
F i l l e t  
F i l l u t  
F i l l e t  
Uhol a 
F i l l v t  
F i l l e t  

a F i l l ~ b  
I'il l e t  
F i  l l r j ?  

LItnial r 
F i l l u t .  



1903 LDI IJS-.86 
1983 LOIUS-86 
1983 I.DI1IS-06 
19H3 LDIUS-.B6 
1983 LOIUS-06 
1984 LDIUS-06 
1904 L.DIU!!-06 
i 9 e 4  LDIUS-.e~ 
1904 LDIUS-06 
1989 LDIUS-86 
190.1 LOIUS-06 
1984 LDIUS-86 
1 9 W  LDIUS-Bti 
1904 LOIUS-86 
198q LDIUS-.B6 
1984 LDIUS-86 
1904 LOIUS-86 
1904 L0IIJS.-86 
1984 LDIIJS-86 
1909 LDIUS-.86 
1904 LnTUS-86 
1984 L.D1US-86 
1904 LDIIJS-06 
1984 LO1 US-Bb 
19RJ I.DIUS-86 
1'384 LDI1.15-86 
1904 LUIUS-Rh 
1 9 8 4  LDIUS-86 
190.1 LDLIJI;-a6 
1984 I.DI!l'i-86 
1904 LD1 US-86 
1984 1.01 115 -86 
1'334 LUI U!!-BL 
l9A.l I OI 115-Btr 
19U4 I . D l  lJ5 -86 
13SQ'i I 01 l.J+fJh 
19 i83 OtiK-74 
1473 DIiR-.'i4 
l'gi'3 [INC-I'LI 

Fi l l . u t  
F i l l e t  
F i l l e t  
F i l l e t .  
F i l l e t  

S k i n  on 
S k i n  o f f  
S k i n  on 
S k i n  o f f  
S k i n  on 
Skirr o f f  
Ski  tr o f f  
S k i n  o f f  
S k i n  o f f  
S k i n  o f f  
S k i n  of f  
S k i n  o f f  
Ski ti o f f  
S k i n  o f f  
S k i n  o f f  
S k i n  o f f  
S k i n  o f f  
S k i n  o f f  
Ski 11 on 
S k i n  con 
S k i n  OII 

Sk in  01, 
S k i n  on 
Skit,  on 
S k i t 1  or, 
S k i n  WI 

 skit^ on 
Ski ti cm 
S k i  1.1 #.#I I 

Sk i  VI otl 
Sk. i 11 01, 

St.itl o f t  
S b i b  cetf 
Skin , . a t  f 

0 . 9  
7.3 
8.6 

95.R 
1.5 
11.2 
2 .4  
0.  1 
6.5 
0.3 
1.0 
0. 1 
0.2 
0.3 
0.3  
11.3 
0.2 
0 . 1  
0 . 1  
:j.o 
0 . 1  
11. 1 

.:0. 1 
1.5 
0 . 1  
0. 1 
11. 1 
2.3 
11. 1 
0. 1 
3.2 
I!. 1 
0. 1 
0. 1 
0. 1 
I). 1 
7..3 
,i.L 
l . B  

- .  - - .  -. ---- - .... - 
r Nap Location i s  the C e n t e r p o i n t  o f  Sampling flroa 

i* Skin on o r  s k i n  o f f  sample tqpe a re  f i l l e t s  



In 1983, all three carp collected in Section 1 at station F102 exceeded 
the action level, averaging 4.1 mglkg total PCB. All except one of the 
seven carp collected in 1983 in Section 5 downstream of Yates Park Dam at 
station F533 exceeded the USFDA action level. The PCB data for carp 
collected in Section 5 in 1983 are questionable because of poor quality 
assurance/quality control at the contract laboratory used for tissue 
analysis. 

Section 5 carp were resampled in 1984 above and below the Yates Park Dam. 
The three carp (6 analyses) collected upstream of the Dam at station F526 
were all less than the action level. Four of the 14 fish (18 analyses) 
collected downstream of the dam at station F533 in 1984 exceeded the 
USFDA action level with average PCB concentrations of 2.98 mglkg. 
Average total PCB for all carp analyses downstream of Yates Dam in 1984 
was 1.4 mglkg. These data suggest that the source of PCB to fish is 
downstream of Yates Dam and may not be in the Clinton River at all. 

In 1986 skin-on fillets of large and small mouth bass and walleye, 
skin-off fillets of carp and whole carp were analyzed from fish collec- 
tion in Section 1 (F104). Only the whole carp exceeded the 2.0 mglkg 
total PCB action level. Skin-on fillets of walleye and skin-off fillets 
of carp were also analyzed from fish collected at Station F531 just 
downstream of Yates Drain in 1986. Only one of the eight carp and none 

. of the walleye analyzed exceeded (2.56 mglkg) the action level of 
2.0 mglkg total PCB. 

4.6 CLINTON RIVER FISH COMMLTNITIES, 1971-1984 

Fish communities in various River Sections have been documented by a 
variety of fish collection techniques including trap and gill netting. 
electrofishing, and rotenoning. It was reported that in 1960 the Clinton 
River had no fish (Johnson, 1984). Between 1972 and 1985 70 stations in 
Sections 1-6 were assessed for the number of each fish species present or 
by catch per unit effort (Table 4.14). Table 4.14 also includes the 
station locations and station codes for all fish sampling stations shown 
on Map 6.3. Fishing effort and gear type varied from station to station, 
but general fish communities in each Section are apparent. 

Some station numbers actually represent river segments rather than 
discrete points as they appear on the maps. In these cases, the station 
number is located in the center of the river segment fished. These river 
segments often overlap from year to year and precise locations are 
difficult to plot. However, fish are mobile and precise station loca- 
tions may be invalid. 

Because fish are mobile, they may also avoid areas of poor water quality 
where dissolved oxygen is low or ammonia or chlorine is high. Creal 
(1985) demonstrated that fish avoid elevated levels of anmonia and 
chlorine downstream of municipal facilities. 



Table 4,14 Number of F ish  Col lec ted  or  Catch Per Un i t  E f f o r t  i n  Section 1, the Natura l  Channel of 
the  Main Branch C l in ton  River  Dounstreaa of  the Spi l luay.  1973 - 1984 

Co l l ec t ion  Year 1973 1975 1900n 1 9 0 1 ~  1 9 8 2 ~  1 9 8 3 ~  1 9 0 4 ~  ........................... ------ ------- ------- ------- ------ ------ 
Document Code DNR-74 ONR-74 DNR-74 COE-75 ONR-04 DNR-04 DNR-04 DNR-04 ONR-04 
Store t  Code 5002 13 5002 14 500008 - - - - - - 
Map code f 101 F103 F104 F106 F 10s F105 FlOS F 105 F10S 
-----r-----------rr------.---------.-.---b-----.-----------.-------------.------------------------------ 

Wal ley*  I 1.16 2.06 4.52 1.54 0 .0  
Yellow Perch 24 1.92 11.63 2.71 8.44 1 . 4 7  
Huskellunge 0.1  0.35 0.06 0 0.07 
Northern Pike 3 2.78 2.04 1.94 2 .20  4.02 
Saallmouth Bars 0 0.02 0.02 0.12 0.09 
Largemouth Bass 2 0.02 0.02 0.04 0.14 0.16 
Crappie 3 10.5 37.16 14.08 19.1 37.23 
Rock Bass 2 2.06 6.49 5.81 5 - 7 6  6 . 3  
Pumpkinseed 2.64 3.96 2 .77 5.46 6.26 
Bluegi 11 4 . 0.64 4.16 1.65 2.50 6.50 
White Bass 3 0.52 0 .8  0.66 1.00 1.02 
White Perch 0 0 0 0 0.23 
Bu 1 1 head 1.36' 5.04 2.8 2.4 4.09 
Channel Cat f ish  1.44 1.18 2.25 0.60 1.0 
Chinook Salmon 0 0 0 0.02 0 
White Sucker 5.26 5.65 7 .5  4.36 10.05 
Oui l lback Carpsucker 1 3 6 .0  5.92 4.48 1.22 6.50 
Redhorse 2 0.08 0.59 0.31 0.22 0.09 
Spotted Sucker 0.04 0.51 0.06 0.30 0.63 
Freshuater Drum 1.46 0.49 2.94 1.42 2.74 
Carp 60 47 104 14.06 10.57 21.06 9.64 11.49 
Goldf ish 2 2 3 0 0.04 0.04 0.02 0.07 
Dogfish 0.4 1.14 1.13 0 .2  0.93 
Gizzard Shad 3 9 16 3 12.28 3.24 3.56 15.84 4 . 4 4  
6olden Shiner 0 0.14 0.13 2.48 0.04 
Troutperch 0 0 0 0.06 0 
A l e u i f e  1 8 
Sunfish 1 2 -___-------------------.-----------.-------------.---.-------------------------------------------------- 

M Based on Catch per U n i t  E f f o r t  - the average number o f  f i s h  collmeted per net  l i f t  
over a 24 hour period. 





Table 4 . 1 4  continued. 

Fish Col lwctwd i n  Section 3. Hain Brmch of  t h e  C l i n t o n  River 
f r o m  t h w  Spillway t o  Rwd Run. 1973 - 1981 

Oatw 7-12-78 Hay-Rug 8 1973 197 3 4-23-80 1973 4-8-80 4-8-81 
Oocumwnt Code FWS1B-78' FUSR-81 DNR-74 ONR-74 FUS212-80 DNR-74 FWS210-80 FWS-01 
S t o r e t  Nurber - .  - 500231 500230 - 500209 - - 
Map Code F30 1 F302 F303 F304 F305 F306 F307 F307 

No r the rn  P i k e  
Stew 1 head 
Wal ley. 
A l e u i f e  
G i zza rd  Shad 
U h i  t w  Bass 
Carp 
Broun Bu l lhead  
B l a c k  Bu l lhead  
Rock Bass 
Whi te  Sucker 
Bouf i n 
Longnose Gar 
G o l d f i s h  
Spo t ted  Sucker 
Largwrouth Bass 
Redear Sun f i sh  
Pumpkinseed 
S i l v e r  Lamprey 
S p o t t a i l  Sh iner  
No r the rn  Hog Sucker 
Channel C a t f i s h  
B l u e g i  11 
Yel low Perch 
Freshwater Orun 
Golden Shiner  
Carpsucker 
Redhorse 
Sh ine r  
Smallmouth Bass 
B lack  Crappie 
O u i l l b a c k  carpsucker 
Trout -perch 
Comnon Shiner  ............................................................................................... 
M Species uere p resen t  b u t  a c t u a l  numbers n o t  recorded 

M U  Many a l s o  seen 



Table 4 . 1 4  continued. 

F i s h  Collmctmd i n  Smct ion 3, Main Branch of t h e  C l i n t o n  R i v e r  f r o m  
t h o  S p i l l u a y  t o  Red Run. 1973 - 1981 

Date 4-20-01 4-21-01 1973 4-11-79 3-18-81 4-18-80 4-22-01 4-24-80 
Document Code FWS-01 FWS-01 ONR-74 DNRW2-79 FWS-81 FWS29-00 FWS-01 FWS29-80 
S t o r e t  Number - - 500225 - - - - - 
Map Code F307bF309 F307 F308 F309 F310 .  F3 10 F3 10 F310 -------------------------------------------------------------------------------------------- 
Nor the rn  P i k e  1 2 
Stee lhead 1 
Ma1 l e y e  35 155 27 9 3 1 
A l e u i f e  
G i zza rd  Shad 
White Bass 
Carp 
Broun 0u 1 1 head 
B lack  Bu l lhead  
Rock Bass 
White Sucker 
Bow f i n  
Longnose 6ar  
60 ld f  i s h  
Spot ted Sucker 
Largerou th  Bass 
Redear Sun f i sh  
Pumpkinseed 
S i l v e r  Lamprey 
S p o t t a i l  Sh iner  
Nor thern  Hog Sucker 
Channel C a t f i s h  
B l u e g i l l  
Y e l l o u  Perch 
Freshwater D r u m  
Golden Shiner  
Carpsucker 
Redhorse 
Sh iner  
Smallmouth Bars 
B lack  Crappie 
O u i l l b a c k  carpsucker 
Trout -perch 
Common Shiner  

r Species were p resen t  b u t  a c t u a l  numbers n o t  recorded 
rr Hany a l so  seen 



Table 4.14 continued. 
I Fish C o l l e c t e d  i n  Smction 3, Main Branch of t h e  C l i n t o n  R i v e r  Cro r  

t h e  S p i l l u a y  t o  Red Run. 1973 - 1981 

Date 1973 4-7-00 4-22-01 6-14-70 8-22-70 4-25-79 3-27-01 3-30-01 
Document Code ONR-74 FWS20-80 FWS-81 FWSlA-70 FWSIC-70 FWS3-79 FWS-01 FWS-81 
S t o r e t  Number 5000 10 - - - - - - - 
Map Code Fa11 F3 12 F3 12 F3 13 F313 F313 F314 F314 ............................................................................................ 
No r the rn  P i k e  1 1 2 3 
S t e e l  head 
Ma 1 l eye 4 8 M 2 6 1 73 90 
F11euife a 
G i zza rd  Shad 2 M 1 8 
M h i t e  Bass M 4 1 
Carp . 1 M 5 9 
Broun Bu l lhead  M 1 
B lack  Bu l lhead  Y 

Rock Bass M 4 1 
H h i t e  Sucker M 11 59 
Bouf i n M 8 
Congnose 6ar  Y 

E G o l d f i s h  Y 1 
Spo t ted  Sucker M 

La rge rou th  Bass Y 9 
Redear Sun f i sh  M 1 
Pumpkinseed Y 10 
S i l v e r  Lamprey 
S p o t t a i l  Sh iner  
No r the rn  Hog Sucker 
Channel ' C a t f i s h  
B l u r g i  11 4 
Y.llou Perch 0 3 
Freshuater  Drum 5 
6o lden  Shiner  1 
Carpsucker 
Redhorse 32 23 
Sh i n e r  5 1 
S m r l l r o u t h  Bass 2 
B lack  Crappie 1 
Q u i l l b a c k  carpsucker 2 5 
Trout -perch 2 

8 
Common Shiner ............................................................................................. 

Species ~ e r e  p resan t  b u t  a c t u a l  numbers nct recorded 
Many a l s o  seen 



Table 4 .14  continued. 

F i s h  C o l l m t t m d  i n  Smct ion  3, Ma in  Branch o f  t h m  C l i n t o n  R i v e r  
f r o m  thm S p i l l u r y  t o  Red Run. 1973 - 1981 

D a t e  3-31-81 4-1-01 4-2-81 4-1-81 
Document Code FWS-81 FWS-81 FWS-81 FUS-01 
S t o r e t  Number - - - - 
Hap Code F314 F3 14 F314 F314 ........................................................ 
N o r t h e r n  P i k e  
S t e e l h e a d  
H a l  l e y *  128 86 44 . 87 
R l e u i f e  
G i z z a r d  Shad 
Wh i te  088s 
Carp . 
B roun  B u l l h e a d  
B l a c k  B u l l h e a d  
Rock Bass 
Wh i te  Sucker 
Bou f  i n 
Longnose 6ar 
G o l d f i s h  
S p o t t e d  Sucker 
L a r g e r o u t h  Bass 
Redear S u n f i s h  
Pumpkinseed 
S i l v e r  Lamprey 
S p o t t a i l  S h i n o r  
N o r t h e r n  Hog Sucker 
Channel C a t f i s h  
B l u e g i  11 
Y e l l o u  Perch  
F r e s h u a t e r  Drum 
Golden Sh ine r  
Carpsucker 
Rudhorse 
S h i n e r  
Smal l r o u t h  Bass 
B 1 ack  Crapp i l 
Q u i l l b a c k  carpsucker  
T rou t -pe rch  
Common Sh ine r  ........................................................ 
M Spec ies  were p r e s e n t  b u t  a c t u a l  numbers n o t  r e c o r d e d  

M M  Many a l s o  seen 



Table 4 .14  continued. 

Fish C o l l e c t e d  i n  S e c t i o n  4 o f  t h e  C l i n t o n  R i v e r  Basin, Red Run. 1901 

oat. May t o  Aug, 1981 Hay t o  Rug, 1981 
Document Code FUSC-81 FUSB-81 
Map Code F401 F402 ------------------------------------------------------------------------------------ 
White Sucker 132 2 1 
Carp 304 458 
A l e u i f e  4 
Spot ted  Sh iner  17 
G o l d f i s h  16 33 
White 0mss 4 
No r the rn  P i k e  7 '  
Gizzard  Shad 2  2 
Carpsucker 2  
B l u e g i l l  1  7  
Fathead Minnow 3r 
Q u i l l b a c k  Carpsucker 1  
Purrkinseed 5 7 
S i l v e r  Redhorse 1 
Yel low Perch 1  
Rock Bass 2 
Common Shiner  1 
Channel C a t f i s h  1  
Ha l  ley. 1  
Golden Shiner  lw 9* 
Brown Bu l lhead 4  
B lack  Bu l lhead S 
Lake Chubsucker 1  

M Many a l s o  seen 



Table  4 4 4  continued. 

V.1 low Perch 
White k roko r  
erovn Bul lhead 
Rockbass 
Golden Shinor 
B l u o g i l l  
Green Sunf ish  
Pumpk insmed 
Fathoad H i m o u r  
Banded K i l l i f i s h  
Brook S i l v u s i d .  
Stoneoat 
Brown Trout  
Crook Chub 
Hog sucker 
Northorn P ike  . 
Comclon S h i m  
S t ~ 0 1  lor 
F a n t a i l  Dartmr 
Greenside OKtw 
Johmy D r t o r  
Chinook Sa l ron 
V ~ l l o u  Bul lhead 
Hwny)wad Chub 
Carp 
Hinnou ssp. 
Tadpolm Hadton 
Blaeknose Daoe 
Black Bul lhood 
M u d  H l m o u  
Lwgerrouth Bass 
Longoar sunfish 
S p o t f i n  Shinor 
I o u r  O w t o r  
Greenside O a r t u  
Logeorah 
Saal laouth Bass 
Grass P i o k w e l  
Rainbou Dar ter  
Bluntnose Hinnou 
Black Crappie 

s Goldf ash 
Channel C a t f i s h  
Bouf i n  

p = present 
o = occasional 
0 = oomaon e 

a = abundant 
vr = voru  abundant 



Table 4.14 continued. 

llubw OP F i s h  bllootd in S o t i o n  S OV Ur ClLntan R i v w  M its T r l w l m r  
l4-t-w & m mm. 1- - r o e 5  

Date8 JulLAugt3 J u l L h ~ ? 3  J u l a R ~ ~ 7 3  JulLAug73 JulCAug73 JulLAug73 JulLrtug73 9-20-73 8-31-72 8-21-85 9-20-7.. 
m t  Cod . ,  ONR-74 ONZ-74 ONR-74 ONZ-74 DNR-74 ONR-74 DNR-74 DNRPC-74 DNRPC-74 ONRCL-85 --7.4 
Stor& Number: 630632 6-97 630633 6-03 6m252 630594 630635 630614 630615 - 63061t 
Hap Cocks FblO F511 F512 FS13 F514 FSlS -16 Fs l?  FSle FSle F319 

Yel lou Porch 
Uhlt. SW((K 4 b 46 8 32 2 VA VFI 28 WI 
erwn Bullhead 
Rcmkb~ss 1 
[iolden Shiner 10 
91-i i 1 39 7 6 e 1 
*eon Sunfish 7 9 
Pmpk inseed 3 1 8 9 1 1 
fathe& ~ i m o u s  13 
Banded K i l l i f i s h  
Brook S i l v u s i d o  
Stoneoat 
Wow T r o u t  
Crook thub 
)log Sucker 
Wwthwn  Pike 
C # r o n  Shirtor 
S tonwo l  l o r  
Fan ta i l  Ow to r  
Broensldo O u t e r  
Jo)my O u t u  
Chinook Salmon 
Yol lou Bullhead 
H#n#mrd Chub 
CUP 7 
mi- ssp. 
t & p o l e  nrdtor 
Blroknose Daae 
B l rok  &rllh.d 
lludnimou 3 200 
Lugemouth Bass 1 
Longew Surf 1 sh 
Spot f in  Shiner 
tour O w t a r  
Breensido D w t e r  
Logporch 
kr l l routh Bass 
*ass P l o k u e l  
Roinba, Owto r  
Bluntnose Rinnou 
81-k Crappie 3 I 

Ooldf i s h  1 
Churn01 Cat f i sh  
Bouf in 

D = present 

r very abundant 



Table 4.14 continued. 

Date8 6-7-80 8-21-85 6-17-80 8-31-72 6-16-80 8-21-85 7-14-80 8-21-85 9-20-73 JulbAug73 JU~LRUQ?~ 
b w ~ t  Coda D N M - 6 0  ONR6N-BS m - 6 0  MPC-74 -58-80 ONRSB-85 W T - 8 0  -1-85 ONIZPC-74 ONR-74 W - 7 4  
Storet Number : - - - 6306 19 - - - - 630622 630636 630637 
Hap Codm FSl9 FSM FSM F521 F522 F522 F523 F523 F524 F525 F526 ___ 
Vellou Perch 
U h i k  krokor 4 1 
Broun Bullhead 
Roekbass 
Ooldwl Shiner 
Olwgi  11 1 
ereen Sunfish 
Pump&inseed 
Path.& tlinnous 
Bwded K i l l i f i s h  
Brook Si lvwside 
Stoneoat 
Brwn T r w t  10 
Crook Chub 31 
Hog sucker 
Northun Pike 
C#lron Shinor ? 
S~OMCOI 1er 
Fantail D w t u  
Brwnside Oartor 
Johrvry O u t e r  
Chinook Salmon 
Y e l l w  Bullhead 
Horr+m& Chub 
CUP 
mi- SSP. 
Tadpole fledtom 
Blmknose Oaoe 
Blmk Bullhead 
Mud M i m o u  
Cwgelnouth Bass 
Congeal- kmfidl 
Spotfin Shirwr 
lour Dvtu 
&-eonside O u t e r  
LogPeroh 
Smallmouth Bass 
Grass Pickerel 
Roinbou Darter 
Bluntnose Hinnou 
Black Crappie 
Boldf ish 

0 
Channel Catfish 

p = prosent 
o = occasional 
0 = O ~ O n  

l = abundant 
vo = very abundant 



Table 4 .14  continued. 

o = c o m m o n  
= abundant 
= very .kmdmt 



Table 4 .  14 continued. 

Y.3YT OP Fib CoI1.0tod in M l o n  5 of tho Clinton Rivu mnd its Tribubrios 
( I p r t r o r  OP Rod am. 1- - 1- 

Date8 JulbRugT3 JulLRug73 JulLRugT3 
b u a m t  Code8 DNR-74 WR-74 ONR-74 
St#et Numbor: 500224 S002M 500047 
nw cock: F538 F539 FS90 .................................................. 
Yollw Perch 
mito Su0k.r 1 2 5 
Brown Bullbad 
Rookboss 
Boldon Shinor 
81-1 11 
6re.n Sunfish 
Pwrpkinsemd 
Fathoad Minnous 
Bmded Killifish 
kook Silvorsido 
Stomoat 
Broun Trout 
creek Chub 
Hog Sucker 
Northorn Pika 
Corvon Shinor 
Stocwcol lu 
Fantail OWtor 
Brwnside Outer 
Johnny Ortor 
Chinook Salmom 
Vollou Bullhoad 
Hwnyh0.d Chub 
CUP 
Hlmou ssp. 
Tadpole Hdton 
Blacknose Oaoo 
Black Bull)wad 
Mud Mimou 
Lugemouth Bass 
L0ng.w S m f  i d l  
SpotFin Shiner 
I w .  Darter 
Breenside O w t o r  
LogPeroh 
krllmouth Bass 
Orrss Pitkorol 
Rainbw Dartor 
Bluntnoso Hinnou 
Black Crappie 
Ooldf ish 
Chmnol Catfish 1 
Bouf i n .................................................. 
p = present 
o = occasional 
o = Clomnam 
a = abundant 

va = very abundant 



Table 4 . 1 4  continued. 

Date: 8-9-70 0-20-85 8-9-78 8-21-85 8-20-85 8-19-05 0-20-85 8-20-85 4-5-78 4-14-78 4-21-78 
Oocummt: ONRHO-70 ONRBO-85 MI'iK-te DNRAC-85 ONRNB-05 ONRCA-BS DNR59-89 M E - 0 5  DNRWE-78 DNRUC-70 DCJWO-78 
Hap Cod.: F60 1 F602 F a 3  F604 FdOS F606 F607 F608 F609 F609 F609 

Bcourr Trout 1 S 2 6 1 6 7 42 
kook Chrrb 6 4 15 12 13 20 30 35 50 25 1 SO 
Whit. Suckor 7 105 20 15 7 19 14 12 75 40 SO 
Rock Bass 5 10 10 34 11 3 8 3 1 4 1 
Pulrpk i nued 60 4 1 
Couon Shirwr 16 8 71 40 54 22 36 55 IS0 30 100 
Hog Sucku 1 1 21 30 33 IS 40 ' 
Blackmu Dace 1 1 
Hud nimov 2 10 3 4 
S t # m o l l u  2 1 1 3 27 30 20 
Rainbou Owtu 1 6 
Johnny D w t u  58 8s 3 4 3 4 6 1 
Bluogi l l 7 3 2 
Northorn Piko 1 1 1 1 
Grass Pickor01 3 1 
Bluntnoso H imar  5 3 
b e m s i d .  0art.r 1 
Black Crappie 1 
boon Sunfish 5 1 

44 B l r k  0ullh.d 
6oldon Shinor 1 2 
Ste.1b.d 1 
C ~ P  50 12 
Hadton 
Brook Stickloback 1 
Rainbou Trout 6 
stone Cat 1 2 
Fantail Dartor 1 1 
Lugemouth Bass 3 
Chestnut Lamprey 1 
H4rW.d  Chub 11 9 
R d s i d d  0.c. 15 12 
Biqnrouth Shinor 6 9 



T a b l e  4.14" continued. 

Jocuarnt 
Code Report F r w  Uh~ch  Oata was Extracted _ _--- -----------I-------------- ------ 

DWR-74 B ~ o l o p ~ c a l  Survey of the Cl in ton River: Pontiac t o  the h t h .  
IlDlrR 1971. b a n t ,  1974. 

COE-75 Con4 ~ n e d  Oisposal F a c l l i t y  for I l a~n tenwce Dr tdq~nq  of the 
F t d n a l  Navipatlon Ul lnnel  i n  thr C l ~ n t o n  River, lkcorL 
Countf, Ilichlpan. C# 1Wb. 

DWRII-79 Ottphousr, 41 1 l  an, Pwsonal C o l r ~ n r c a t ~ o n .  H01((1 1979. 
DMYZ-79 
ONR94-79 

;US-81 1981 Update on the Cl ln ton River I t a l l w e  Populat im Study. 
FYSI-81 USFHS. J u l t m  1982. 
F W - 8 1  
FYSSSI 

FUS212-60 Win,  ClyC,  Personal C o u u i c a t i m .  USCW 8-3-80, 
WSZ10-80 
m 9 - B Q  
fU528-M 
ms25-BO 
m 2 3 - 8 0  
FWZ-BO 
FYSZ-00 

FYS18-78 Win,  Clydr, Personal C o w n i c a t i m .  USFYS 7-12-78. 

FYSlll-78 Win, Clyde, P n w l  Conmicat ion.  USFWS 6-14-78. 

FMS3-79 Win, Clyde, Prrsmrl Cowrr i ca t im.  WFYS 5-11-19. 



Table 4 .  14 continued. 
Clinton River Flsh Sdrpl~nq Stations. (Locat~onsl 

Stdtlon 
Code Latitude Lonq~ tude 
- I  . 

SECTION 1 ---- 
FlOl 42 35 47 82 52 36 
FlO2 42 35 39 82 51 52.5 
F103 42 35 26 82 51 27 
FlO4 4 2 3 5 4 5 8 2 4 9 3 0 . 5  
FlOS 42.35 49 82 48 37 
FlO6 42 11 40 82 46 10. 

Document 
Code -- 

Storet 
Wurber Descrrption ---------------- 

500213 C1. R. a t  Crockn S t  k 
500375 Cl. R. 2300 f t  abv 1-94 
500214 C1. R. a t  1-91 br, Harris 
500008 C1.R. t idqeview at  Hwth 

C1. R. at the end of Jefferson Ave. 
C l ,  R a t  the muth 

DMY 1-79 
FEY-81 
FYS25-90 
FYSS-81 
OW-81 
Dm-74 
FYS4%1 
FYS23-80 
011194-79 
FYS22-80 
FYS1-81 

C l .  R. Spillway at  wir 
C1. R. Spillway at  weir 
C1. R. Spillway just drs t r  of nlr 
C1. R. Spillway just k t r  of war 
C1. R. Spillway just d n t r  of weir 

500100 C1. R. Spillway at  Harper Ave  
C1. R. Spillway d m t r  of Harper Ave 
C1. R. Spillway upstr of 1-94 Or 
C1. R. Spillway at  1-94 0ridpe 
C1. R. Spillway dwstr 1-94 Bridge 
C1. R. Spillway at  Ibrth-l. St, C la i r  

C1. R. a t  h t h  of Red Run 
C1. R. dustr of Nouth of Red Run 

500231 Cl. R. loc! yds upst Garfield 
500230 Cl. R. just d d n r  of Grr f ie ld  M 

Cl. R. dustr of 6 u f i e l d  Rd 
500209 C1. R. o f f  Clinton R. Road 

C1. R. d n t r  of Rowo Plmk Rd 
C1. R. dustr of Roam Plank Rd 

SOO22S C1. R. a t  R ivw Rd Pu@hooa 
Cl. R. a t  llouth of II. Branch 
C1. R. d n t r  of II. k u ~ h  
C1. R. drntr of II. Branch 

500010 C1. R. a t  Noravian Drive 
C1. R. dustr of lkravian R i v e  
61. R. d n t r  of l laaviaa R i v e  - 
Cl. R. bet- lloravian Dr k nir 
C1. R. b e t m a  Noravian Dr I weir 
C1. R. bet- l k r a v i n  k & wir 
C l .  R. Mstr 3 tk S p i l l u y  nit 



T a b l e  4.14 continued. 

C1. R. at 1-15 ramp 
C1. R. at Dray. Plarns Nat Cmtu 
C l .  R. a t  Cresent Lake Rd 
C l .  R. at Pontiac Lk Rd 
C1. R. at Pontiac L t  Rd 
C1, A. a t  Edgeurge Rd Bridpe 
C1, R. at Elizabeth L. Rd 
C1. R. a t  Cwley Lk Rd 
C1. R. at Cooley Lk Rd 
C1. R. at Orchud Lk Rd 
Cl. R. above Pmtiac stp 
C1. R. at 1)-59 bridge; Pont 
C1. R. at Apbrrn Rd 
C1. R. at Auburn Rd 
Cl. R. at Adan Rd Bridge 
C1. R. at Haalin Rd Bridge 
CI. R. at  Avm Rd 
C1. R. upstream Paint Cr. 
Paint Cr at Atratw St 
Paint Cr at Kern Rd 
Paint Cr at Kern Rd 
Pan t  Cr at Adam ad, Oakland 
Paint Cr at Adam Rd, Oakland 
Paint Cr at  h n  Rd 
Paint k at 6unn Rd 
Palnt Cr at Or im Rd; Oakland 
Pdn t  k at S i l m  Bell Rd 
Paint k at Silver Bel l  Rd 
Paint Cr at Outton Rd 
Paint Cr at Dutton Rd 
Palat Cr at 6rY Railroad BT 
C1. R. 100 yds below Paint Cr 
C1. R. at Park DWIS Picnic u e a  
Stony Cr at 33 Ri Rd 
Stony Cr at 31 Hi Rd 
Stany Cr at Inroad Rd 
Stony Cr. Iapoundmmt 
C1. R. a t  Avon Rd 
C1. R. at Arm Rd 
C1. R. just d r r t r  Ya tn  Park kr 
C1. R. betwen Dqurndre and Ryan Rd 
C1. R. at Ryan Rb Dridge 
Cl. R. a t  Ryan Rd Bridqr 
C1. R. dntr of Rym Rd 
C1. R. a t  Warn Rd 
C1. R. at Van Dyke Rd 
Cl. R. at Dodqe Bros. P u t  h.8  
C1. R. at K l e i w  Rd 
Cl. R. a t  hayes Y Ridge 



Table 4.14 continued. 

SECTION 6 ---- 
F601 42 54 17 83 03 36 DMHO-78 W. Branch 1300ft dwstr from Houqh Rd 
FbO2 42 53 39 83 0 08 DWRBD-BS N. Branch 5Oyds upstr from Boardran Rd 
F603 42 52 41 83 00 02.5 OMRIIK-70 I. Branch 2500ft upstr from HcKay Rd 
FbO4 42 SO 52 82 58 35 DMIAC-85 N. kanch  a t  k u d a  Cmtcr  Rd 
Fb05 42 49 10 82 58 34 MIRIIB-85 I. Branch a t  33 Hi. Rd 
F606 42 18 888 83 04 11 DMICA-85 E. Pond Cr a t  33 111. Rd 
FU7 42 49 22 83 01 12 MIRS9-BS E. h a d  Cr a t  11-59 
FbOB 42 18 59 83 00 29 rllmlnc-85 E. Pond Cr a t  llcVicu Rd 
Fb09 42 4s 46 82 55 11.- MYm-78 W. Branch a t  Yolcott Rd 

DllRliC-78 I. Branch a t  Yolcott Rd 
. DWRMD-78 I. Branch a t  Volcott Rd 



4.6.1 Section 5 Clinton River Fish Community 

In Section 5 there were 32 fish assessment stations along the Main 
Branch, eight in Paint Creek, and four in Stony Creek. These stations, 
totalling 44, were assessed in one or more years including 1972, 73, 78, 
80, 81, 82, 83, 85, and 86. The most extensive survey efforts were done 
in 1973 in a cooperative action by Fisheries and Surface Water Quality 
Divisions. The 1972 and 1973 data is used sparingly, since more recent 
surveys indicate improved species diversity in most instances. 

Upstream from the City of Pontiac, the Clinton River is connected through 
a series of lakes and impoundments. Fish species reflect lake comrnuni- 
ties more than riverine. Perhaps the most significant threat to their 
populations is low summer flows which are further reduced by lake level 
control structures. In 1973 at station F501, the fish community was 
dominated by creek chubs, rainbow darters, blacknose dace, common shin- 
hrs, and suckers. One brown trout was also noted (see Map 6.3). At 
stations F504 and F508 the community was dominated by pumpkinseeds, 
bluegills, and creek chubs. Largemouth bass were present at both F504 
and F508. Surveys in 1980 and 1981 indicated well-rounded communities 
including yellow perch, brown trout, largemouth and smallmouth bass, and 
grass pickerel in the area upstream from Cass Lake. 

At Pontiac, the Clinton River drops down an incline and flows through a 
tunnel, then through a cement channel until being restored to a more 
natural appearing watercourse at the city limits. From Pontiac down- 
stream to the confluence of Paint Creek in the City of.Rochester popula- 
tions have improved since 1973. In 1973 at stations F509 and F510 only 
three species of fish (carp, mudminnows, and green sunfish) were found. 
Stations F511 through F516 held more species but never more than six, 
including some panfish and largemouth bass. However, more recent surveys 
indicate improved fish populations at the station at Crooks Road, 
Table 4.15. A 1983 survey collected eight species of fish including 
spottail shiners and blacknose dace. 

The fish community structure from the Paint Creek confluence downstream 
to Yates Dam at Dequindre and Avon Roads was difficult to assess due to 
unintended extensions of chemical reclamation projects on Paint Creek in 
1974 and 1984. Sufficient fish toxicant escaped the detoxification 
station to kill a significant portion of the fish population for one or 
more miles downstream. Since Paint Creek is a managed trout stream and 
Stony Creek--which empties into the Clinton one mile downstream from 
Paint Creek-is stocked with trout, it would seem reasonable to assume 
better water quality and improving fisheries populations exist in that 
reach also. 

Stations F531 and F532 include the general area from Yates Park Dam 
downstream less than one-half mile. A 1978 survey took 10 species of 
fish. In 1983, there were 11 more species added, and in August, 1986 an 
additional four species including walleye, brown trout, and steelhead 
brought the species total to 25. 

On January 12, 1984 eyed and viable chinook salmon eggs were found in 
Clinton River gravel redds near Avon Bridge. These eggs were subsequently 
hatched and reared to fingerling size in an aquarium containing Clinton 
River water. On May 7, 1984 four 1.5 to 2.0-inch chinook salmon 
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fingerlings were captured downstream of the redds. This section of the 
river and miles of stream below where the fingerlings were collected has 
an abundance of spawning gravel and is used each fall by growing numbers 
of chinook salmon. 

Station F534 surveyed in 1983 and 1986 yielded 20 species including 
walleye and brown trout. When station F535 was surveyed in 1983 and 1985, 
crews captured 13 and 15 species of fish respectively, but 20 species 
collectively including walleye and brown trout. Clearly, the fish 
populations in the section of Clinton River from Yates Park Dam, down- 
stream at least to the Red Run confluence, are responding to much im- 
proved water quality (Table 4.15). Spawning runs of steelhead trout, 
walleye, and suckers in the spring, and steelhead, coho, and chinook 
salmon in the fall, plus year-round availability of brown trout and 
walleye (especially), seem to support this statement. 

Paint Creek from Lake Orion Dam downstream to its confluence with the 
Clinton River (10 miles) is a managed trout stream. As part of the 
management efforts, periodic chemical reclamations are done in order to 
maintain mono-species populations. The survey data is used to gauge the 
population structure. When too many species combine with too few trout, 
a treatment to rid the stream of all fish is done, followed by continuing 
annual trout stocking. Because Paint Creek is spring fed for at least 50 
percent of its volume by the time it reaches Rochester, it is considered 
of high quality for fisheries management. The presence of numerous 
naturally reproduced brown and brook trout from tributaries and/or the 
main creek supports this. The fact that a warmwater lake (Orion) spills 
into the stream at one end and the Clinton River fish population has 
unobstructed access at the other end requires frequent monitoring of the 
population balance and occasionally reclamations. It is regarded as the 
best trout stream fishery in the area by trout anglers. 

Stony Creek, the other major tributary to the Main Branch in Section 5, 
was chemically reclaimed upstream from Stony Creek impoundments in 1986 
in order to establish an improved brown trout fishery. Fisheries manag- 
ers consider that reach (approximately 10 miles) to be marginal for trout 
management; it could become too warm for trout during occasional hot, dry 
summers. The population of fish at treatment time included 18 species. 
The most abundant were pumpkinseed, common shiner, and hornyhead chubs. 
Two-thirds of the biomass were taken up by white sucker, northern pike, 
and hogsucker. Four species of darter were included. Brown trout were 
observed at other locations. 

Between the Clinton River confluence and Winkler Millpond Dam on Stony 
Creek, the fish population essentially reflects species common to the 
impoundments and Clinton River. It is considered to be good water 
quality by fisheries managers. 

4.6.2 Section 3  linto on River Fish Community 

Section 3 was surveyed in 1973 and 1978-81. In 1973, carp, gizzard shad, 
and white suckers were present in very low numbers, indicating poor water 
quality conditions during the survey. Only one top predator, a northern 
pike, was present at station F311. 



By 1978, the community was more varied and dominated by species common to 
that area of Lake St. Clair, particularly carp, suckers, and gizzard 
shad. Other species collected included primarily forage fish, but some 
northern pike, largemouth bass, and walleye were captured. 

Most of the surveys from 1979 to the present were conducted during 
springtime conditions in order to monitor the walleye spawning runs. 
Increasing numbers of species and abundance indicated an improvement in 
water quality, although this section along with sections 1 and 4 are 
considered to have the most water quality problems in the river by 
fisheries biologists. 

According to USFWS and MDNR studies in 1980 and 1981, 18,000 to 24,000 
walleyes ascended the Clinton River at spawning time. Several attempts 
were made to determine if natural reproduction of walleye is occurring, 
but efforts proved unsuccessful so far. "Drift nets" set in current have 
captured many white sucker fry as well as numerous minnow species fry, 
but the walleye fry remain elusive even though surveys have found ripe 
and spent (spawned out) adult walleye far upriver. An excellent run of 
walleye continues to move upstream each spring. More surveys will be 
conducted to determine the magnitude of the run and efforts continue to 
capture naturally produced walleye fry. 

4.6.3 Section 4 Clinton River Fish Community 

The fish connrmnity in Section 4 was surveyed at two stations (F401 and 
F402) during the spring and summer of 1981. The fish community was 
dominated by carp and white suckers at both stations. Goldfish were the 
next most abundant species at station F401. The majority of other fish 
were forage fish, but seven northern pike, one yellow perch and one 
walleye were reported. The low numbers and dominance by pollution 
tolerant forms indicated poor fish community quality in Red Run in 1981. 

4.6.4 Section 6 Clinton River Fish Community 

Section 6 was sampled in 1978 and 1985. During 1978, the upstream 
stations (F6Ol and F603) were dominated by Johnny darters, chubs, dace 
and shiners. A brown trout was the only top predator at these stations. 
Creek chubs, common shiners, carp and suckers dominated the fish community 
although two steelhead were also reported in the three visits made at 
station F609 in April of 1978. 

In 1985, the upstream station (F602) was dominated by white suckers, 
black bullheads and pumpkinseeds, but five brown trout and three grass 
pickerel were also reported. Further downstream at stations F604-F607, 
the community was dominated by shiners, chubs, and suckers, while other 
forage fish were less prevalent. Brown trout were more frequently 
reported at stations F604-F607 than at station F602, as were pike and 
largemouth bass. At station F608, shiners, chubs, and suckers were 
prevalent, but brown trout nearly dominated the system. 

This stretch of the river made a good recovery between 1978 and 1985 and 
had a well-balanced fish community in 1985. 

- 



4.6.5 Section 2 Clinton River Fish Community 

Section 2 was surveyed in the spring of 1979, 1980, and 1981, primarily 
to assess walleye runs. The fish species list is noticeably smaller with 
a sprinkling of both game and rough fish. In 1979, most walleye were 
collected at station F201 with a few caught further downstream at station 
F206. In 1980, a large number of walleye (1664) were collected through- 
out Sections 2 and 3 during a one month period. In 1981, abundant 
walleye were collected rather uniformly throughout Section 2. 

4.6.6 Section 1 Clinton River Fish Community 

In Section 1 during 1973, carp were by far the dominant species at all 
stations sampled. In 1975, yellow perch and alewives were the major fish 
collected at station F106. In 1980 through 1984, trap nets revealed that 
carp and crappie were the dominant forms, followed by gizzard shad in 
1980, white sucker in 1982, gizzard shad and yellow perch in 1983, white 
sucker and walleye in 1984, and yellow perch in 1985. The increased 
number of species between 1980 and 1985 suggest a dramatic improvement in 
the fish community. 

4.7 CLINTON RIVER BENTHIC MACROINVERTEBRATE COMMUNITY, 1972-1984 

Benthic macroinvertebrate organisms are bottom dwelling aquatic animals 
without backbones that can be seen-kith the naked eye. These organisms 
are primarily larval (and some adult) forms of aquatic insects, snails, 
clams and cfayfish. They are basically incapable of long distance rapid 
movement like fish and are unable to escape when poor water quality 
conditions arrive quickly. Some forms are very sensitive to poor water 
quality, especially low dissolved oxygen and are known as intolerant 
organisms. Others are less sensitive and are called facultative organ- 
isms. Those able to withstand severe pollution are called tolerant 
organisms. High quality streams have a diverse number of species present 
in moderately abundant numbers with intolerant and facultative organisms 
as dominant species. Poorer quality streams have fewer species and often 
fewer numbers of individuals with facultative and tolerant species 
dominant. Degraded streams are dominated by a few pollution tolerant 
species, usually found in high densities. When even the pollution 
tolerant forms are present in only very low numbers or absent, it is 
likely that toxicants are or were present. Since aquatic organisms never 
get confused, the aquatic macroinvertebrate community is a reliable, 
long-term indicator of stream quality. 

Macroinvertebrate communities are measured either qualitatively or 
quantitatively. In quantitative methods, the number of individuals of 
each species in a known area are counted. A "petite ponar" dredge or a 
"Hester-Dendy" sampler are tools used by aquatic biologists to collect 
the organisms. A Hester-Dendy sampler provides artificial substrate for 
aquatic life when the natural substrate is unsuitable, allowing measure- 
ment of water quality only, rather than stream quality. Qualitative 
measurements are made by examining all aquatic substrates with nets and 
hand picking for a rough estimate of the presence, absence and abundance 
of indicator organisms used to assess stream quality. 



The benthic macroinvertebrate community has been surveyed nine times 
between 1972 and 1984 at a total of 100 different stations (see Map 6.4). 
There were 26 quantitative analyses performed on samples collected with a 
petite-ponar, 49 quantitative analyses performed on Hestgr-Dendy samples, 
and 128 qualitative analyses over the 13-year period. The data from 
these are included in Appendix 4.9, and summarized in Table 4.16. Table 
4.16 also shows the station locations and codes for all benthic macroin- 
vertebrate sampling stations corresponding to Map 6.4. 

4.7.1 Section 59 Main Branch Clinton River Upstream of Red Run 1972-1984 

In 1972, qualitative sampling revealed that at station 511, scuds were 
dominant among the twelve macroinvertebrate taxa collected. Also common 
were hydropsychid caddisflies, midges and bryozoans. 

At station 512, seven macroinvertebrate taxa were collected and scuds 
were dominant. No organisms were abundant, indicating reduced stream 
quality. 

At station 513, approximately 0.2 miles above Pontiac WWTP Number 1, 
eight macroinvertebrate taxa were collected. Damselflies, snails, and 
true bugs were dominant indicating poor stream quality. 

At station 514, 0.4 miles below Pontiac WWTP number 1, the aquatic 
macroinvertebrate community was composed of five taxa, present only along 
stream margins. Animals collected included damselflies and sludgeworms 
indicating very poor stream quality. 

At station 515, 1.0 mile below the Pontiac WWTP Number 1 outfall, and 
approximately 0.5 miles below the WWTP Number 2 outfall, four taxa were 
present, and dominated by sludgeworms and damselflies indicating poor 
stream quality. 

At stations 516 and 517, the animal communities were dominated by 
sludgeworms, indicating very poor stream quality. 

The benthic macroinvertebrate community at station 521 was composed of 15 
taxa and was dominated by sludgeworms and hydropsychid caddisflies, 
indicating higher stream quality than upstream. At station 522, approxi- 
mately 10.5 miles below the Pontiac WWTP, midges, hydropsychid 
caddisflies, and snails were present, exhibiting still higher stream 
quality than at station 521. 

The 1973 macroinvertebrate collections at stations 501 
through 511 (above Pontiac) were quite similar to the 1972 survey. Total 
taxa ranged fram 11 to 19, while caddisfly and mayfly species ranged from 
3 to 10, indicating fairly good water quality. Acroneuria - arida, an 
intolarant stonefly, was found at Station 501. 

Stations 512 through 523, 535 and 536 fram Wesson Street to the first 
station dovnstream of the Rochester WWTP (covering a 16.5-mile zone) had 
degraded macroinvertebrate communities. Only one station below Paint 
Creek was capable of supporting a limited number of mayflies and 
caddisflies. 
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Table 4. 16 continued. 

rota1 )(unbu of  f m a  a 9 9 3 14 2 4 9 10 2 6 
I 
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N,J&w of f o l w a n t  t m a  8 5 s I 7 1 2 3 S 1 3 * 
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Dtverstty Index 8 1.5 



Table 4.16 continued. 
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Table 4.16 continued. 





Table 4 . 1 6  continued. 

STAT ION CODE LISTIWG (RACROINVERTEBRATES) . 
Station Code REPORT FRWI WHICH DATA MS EXTRACTED 

Biological investigation of the Clinton Rtver, vicinity of the Rochester Papn 
Company, Rochestor, 11. 110111. Millson 1973. 

Biological investigation of the Clinton River betwcm Pmtiac and Rochester, 
Oakland County, Hichigu. I1Dlil. Jackson 1973. 

Biological wvey  of the Clinton River--Pontiac to  routh. MIIR. kut 1973. 

Biological survey of Paint Creek. NDIR. Lauu and k a r t  1973, 

Biological survey of the W t b  Branch Clinton River. MW1. kant 1973. 

Bioloyical investigation of Red Run  a d  its tributaries, July 11-12, 1973, flacorb 
County, Michigan. IMU. Jackson 1974. 

Priury umitwing m t w k  biolqical stations-1973 results. IIDWR. Staff R ~ w t  
1974. 

llorth Braneb of tk Clintm River at  Alwt, July 14-13, 1975. IIDWR. Staff Report 
1975. 

A biological survey of k e i w  Drain ml the North Orwch Clinton River, k o &  
County, Hichipan. MMIR. Sulfeld 1980. 

Michigan's biological primary aanitoriq program, 197S-1978. MDMR: Creal and 
Jobnsoa 1980. 

A water, sediment, and benthic ~croinver t rbra te  survey of kti& krin i n  the 
the vicinity of South k#l disposal authority lur l f i l l  94, &comb County, Micbigu. 
MMR. Kenaqa 1984. 

Report m the irpact of Liquid Mqoul, lnc. m the Clinton Rim, k # b  Cwnty, 
Michip. IIMIR. K r q a  and J a  1986. 

Biological survey of Trout Creek, kld l h t a i n  rocreation k m ,  Oakland Couty, 
Michigan. IIDWR. Kmaga 1984. 

Maintenance dredqinq of the federal navigation channel at  Clintm Rim, Michiqw 
( f i w l  m v i r ~ a w r t a l  stateant) .  WE 1976. 

Confined disposal facility for wintenrce dredginy a t  Clinton Rivn, ~ i b i q r  
(final environlmtal statc~cntl .  C# 1976. 

Field rethodolqy, Clinton Rim c o l l w t i m  for COE. Environwatal Research kwp 
1 m .  

Evaluation of proposed confined d i q o u l  and t r u r f w  fac i l i t ies  for Wiurts f r m  
the Clintm River, Michigan. USFYS. Best 1987. 

Confined disposal facility for wint rance  dredging of the federal naviqation channel 
i n  the Clintoa River, kc& h t y ,  Micbigan (supplmtal EIS). COE 1987. 

Unpublished data, 1982 Field wk. MPIIR. Johnson and Kenaqa 1982. 



Table 4 .l6 continued. 
C l  lnton R i v u  bastn racro~nvrrtcbrrte sarplinp stations, from h r r d r r t r s  t o  
mouth, Mlll and federal and local agencies s t r t lon  locations, 1970 - 1901. 

MEnn 
W ID STATION 
WWER LATITUDE LONGITUDE NUH0ER DESCRIPTIOW ---- ---------- ---we---- ---- --------U 

S E C T I O l  1 

101 42 35 41.0 02 52 36.0 RDNRICOE-75-26 CL. R AT CROCKER ST BR; HT. CLERONS ( C I T Y )  
MR-SO0213 

102 42SS48.0 025204.0 ER6-8H C1.R. j u s t e a s t o f 6 r r t i o t I \ v r .  
103 42 35 40.0 02 51 51.0 CDE-75-1 C1. A. rt L Rw Rd. north of A v r q  St. 
104 42 35 23.0 82 31 32.0 _ ERG-BS-7 C1. R. just wnt of 1-94 
105 42 35 26.0 82 51 27.0 DM-500214 CLINTON R AT 1-94 IRIME; HARRIS 

wm-n-it  
104 4 2 3 3 4 . 0  925042.0 ER6.-03-4 C 1 . R . o f f Y . e n d o f e h u t i n R d .  
107 42 35 45.0 02 SO 03.0 ER6-03-5 C l .  R. rwt of k i d g r v i m  Rd. 
108 42 35 22.0 02 49 17.0 COE-7S-4 C1. R. east of k i d g e v m  Rd. 

ER6-BS-4 
109 42 35 45.0 82 49 30.3 WIR-SOOW QIWTON R. BRI16EVIEd R) 111 IMH 

II#llt0€-)5-28 
Cl. R. a t  end of J e f f a m  A n .  
C l .  R. w u  mouth; rpstr. ER6-I 
C1. R. muth at r idp t  of r u t h  f i l l  b r r r k u t r  
C1. R. at wuth; t i p  of t u t h f i l l  
Cl. R. channel erst of Rw m t h  

S E C T I O W  2 
201 42 31 5f.O 082 52 15.0 DwR..5001m 
202 42 3J 43.5 002 SO 3 1.3 MIR-SO0229 ------ 

S E C T I O N  3 
301 42 u 10.0 082 n or.0 soom 
302 42 34 39.0 082 51 12.0 500204 

DIIRCR-02-25 
303 42 3 40.0 OR2 37 Of.0 500230 
304 4235 16.0 0825540.0 500209 
305 42 35 35.0 082 53 01.0 S O O t n  
Sob 42 SS 45.0 082 54 35.0 DRR-SO0010 

US6S-041US00 
S E C T I O N  4 

CR SPLLW AT WPER AH. 
CR SPUYI AT JEFFERSON AVE 

UIWTOll R 100W UPST BllRRD A; C 
CLINTON R AT WIELD RD BR; CL1 

Red Run at Ryan Rd L r i d p  
Red Run a t  Round Ad. bridge 
l r a w r  Crnk at  Mound R l .  b r i  dpe 
hm Creek at  14 Mile Rd. bridge 
R d  Run at 14 lilr Rd. bridge 
aa nu AT i s  RIU #WI m r n  

Plur kook rt Mound Rd. bridge 
Plur kook at  Lhoenhm Rd. bridge 
R d  Run a t  M ica  Rd. bridge 



#RU-02-1 
DWR-72-1 

$12 42 n 33.0 oes 17 32.0 uoroo 
DIIIPR-72-2 

$13 42 38 1 . 0  OM16 08.0 UOSW 
m - A - I 0  
MIRPR-72-3 

514 42 S l  33.0 OK IS 31.0 630632 
DMCR-u2-11 
Dm-72-4 

515 4238 10.0 08S 1456.0 DNR?R-723 
DNRRPC-72-1 

316 42S801.0 083 14 46.0 610597 
DRNCR-92-12 

$17 42 38 02.0 083 I 3  i7.0 4- 
ONRCR-02-13 
DIIRPR-724 

$ 1 ~  42 n 14.0 oa 11 ss.0 uosn 
MWR-72-7 

SIT 42S902.5 0831040.0 030252 
~ m - 0 2 - 1 4  

320 42 S9 03.0 083 10 26.0 U00b7 
m - 9 2 - i s  

Cl. R. at 1-75 bridge at Clarrston 
C1. R. at  liue Grass Drive at C!rrkston 
C!. R. aoovc Yaldon Rd. bridge 
C1. S. at U.S. 10 bridge r t  Dollar Lake 

C1. R. a t  LS. 10 brrdqr a t  Y a t e r f d  

Cl. R, a t  k l t o n  )Id., t l i n t m v i l l r  

C1. R. at Hatchery Rd. lorayton Plalns f i s h  s ta t lo l l )  

CLlNTOll  R. AT OILUSPIE STREET; 

a r n o w  n AW panxu m MI r r  

$21 42 3) 9.0 OM 09 13.0 UOSO~ K I ~  n IT AVOW~RO; AWN n, 
DURPR-724 

S t 2  424031.0 OMO1S9.0 CRMC-K Cl in ton R i v r  at Rochntr r  R o d  
Own-72-1 
WIWIK-72-1 

szs 42 (O 3.0 083 07 U.O DIIR-uom a~nm R II)(M n r n  t ~ m (  
#(Wne-72=2 

$24 42 47 00.0 oa 14 1s.0 WIS ?vn cam AT 11-24 nloc~t mro 
sa 42 u s.0 m 1s 51.0 UO~M r r r n  a rrr rrwm  ST^ CITY rs 
su 42 u 03.0 ou IS o(.o ~ 1 s  P A I ~  mu AT la# RQ ORIW n 
$27 42 4s OS.0 OQS 11 S0.0 W I L  PAINT CR AT A M  Mi O M  TM 



CLINTMI R 100 YDS BELOW PAINT CR 

C1. R. domstr. of Avan Rd % ~ d g e  
$LINl#I R AT RYM AD BR; SHaBY 

Cl .  R. dornstreu of UI-6 
C1. R. dorastreu of LOI-7 
C1. I. domstreo of U1-0 
CLINTON R AT NWWl RBI CITY OF 

arm R AT Ham no M; CLIlnO 

W t h  k r n c h  C1. R. rt Fisher Rd bridge 
llorth Branch El. A. rt Bardm Rd brrdpc lmt of Alront) 
llorth stanch C1. R. rt k g h  Rd bridge (mt of Mmt I  
k r t h  Dranch C1. R. rt F53 bridqe l i n  Almt) 
north stanch C1. R. a t  Kidder I d  k i d y  
llatb Branch El. R. north of Hoqh Rb (erst of Almnt) 
Worth Branch C1. R. rt Bordrv M brrlpe least of AlrontJ 
lartb k r a c h  Cl. R. rt Drm Rd bridqe 
Worth k r a c h  C1. R. rt Arudr I d  k i d q r  
krtb k r n c h  Cl. R. rt 34 M l r  Rd bridge 
h r t h  )ranch C1. R. a t  35 Ult  Y bridqe 
ktl~ k r c b  fl. I. rt SZ Mile U brrdge 
North k w h  C1. I. rt Rowo-)lmk bridge 
North kmcb Cl. R. rt 30 Milr kidga 
Worth k r c h  C1. I. rt 27 ni l& brldfr  
latl, Braneb El. R. above i n l e t  of k e t n u  krir 

& e i w  k r i n  rt F97 
l r t b  kucl, Cl. R. b r l m  i n l a  04 k e i r m  k u n  
kbrilr k r i n  rt 24 N i l e  M 
lkkik h a i n  b d r m  24 ad 25 Mile Roads 
k k i d e  Drr ia rt 23 Mile Rd 
llorth krMh Cl. R. rt k s s  Aveaw bridpr 



The macroinvertebrate conmnrnity diversities were low at the stations in 
Pontiac and increased at the downstream stations to station 521. A 
decrease in species diversity was noted in the vicinity of Rochester. 
Total numbers of taxa ranged from 4 to 14 with the lowest numbers encoun- 
tered at Wesson Street and directly below the two Pontiac WWTPs. Signs 
of higher quality communities were present at stations 520 and 521 
although stable caddisfly and mayfly populations were not established. 

Stations 537, 539 and 543 through 547, from below Rochester to Red Run, 
represented 14.2 miles of river receiving no major wastewater discharges. 
At these stations in 1973, the number of taxa ranged from 10 to 16 per 
station, with 1 to 2 of these being caddiefly or mayfly families. 

In 1973 companion Hester-Dendys were placed in the Main Branch. Results 
indicated areas of water quality degradation. Stations 509, 510 and 511 
had low diversity but caddisflies and mayflies comprised 26 to 88 percent 
of the individuals present, indicating good water quality. 

Rester-Dendys placed at Stations 512 through 519 (from Wesson Street to 
Adam Road) revealed degraded benthic communities in and below Pontiac. 
Community degradation was apparent at Station 513 where dragonflies, 
snails, and midges comprised the benthic community, indicating poor water 
quality . 
At station 517 Cricotopus, a facultative midge, was the only organism 
present. All stations, 512-519, were dominated by midges and 
sludgeworms. This and the complete absence of caddisflies and mayflies 
indicated very poor water quality. 

Community structure Improved downstream of Pontiac beginning at station 
521 where mayflies comprised 65 percent of the individuals, reflecting 
improved water quality. 

At station 535, a substantial decline in the quality of the Clinton River 
. biota was measured. The percent mayflies dropped from 65 at station 521 
to 6 percent at station 535 and midges increased from 29 to 68 percent. 

At stations 535 and 536 downstream of the Rochester WWTP, only eight and 
seven taxa were present respectively, most of which were midges. 

Between Avon (station 537) and Hayes Roads (station 547), a distance of 
14 river miles, benthic community structure was improved with caddisflies 
and mayflies comprising 14 to 80 percent of the total number of individu- 
als. All stations, except Kleino Road (station 546), exhibited high 
productivity with diversity increasing in the downstream direction 
indicating increasing macroinvertebrate community stability. 

The Clinton River was sampled in 1975, 1977 and 1978 at stations 510, 513 
and 517 and also in 1978 at station 518 to assess impacts from the City 
of Pontiac. During these years at station 510, diverse and abundant 
caddisflies/mayflies dominated the macroinvertebrate community. Water 
quality in the Pontiac area was degraded in and downstream of the City 
between 1973 and 1978. Macroinvertebrate communities had fewer taxa and 
consisted primarily of midges and oligochaetes at stations 513 and 517. 



The occurrence of caddisflies at stations 517 in 1978 indicated improve- 
ment in river quality downstream of Pontiac. At station 518, some 

a 
recovery in river quality was indicated by an increase in mayflies and 
caddisflies and a more diverse macroinvertebrate community. 

In 1979, the Clinton River was usessed at stations 546 and 547. Quali- 
tative samples at both staticme were dominated by hydropsychid 
caddisflier, scuds and midges, with number of t u a  at 9 and 13 respec- 
tively. There were sparse haptagenlid mayflies at station 546. Snails, 
clams and damselflies were also present at each station indicating a 
stressed, moderate quality stream. Quantitative Hester-Dendy samples at 
these stations were dominated by midges and hydropsychid caddisflier. 
Scuds, snails and baetid mayflies were also present. The presence of 
perlid stoneflies suggested improved water quality from 1973. 

Section 5 was qualitatively sumeyed at 22 stations during the summer of 
1982 from Clarkston to Hayes Road near Mt. Clemens. The number of t u a  
ranged from 10 to 25 per etation with intolerant t u a  ranging from zero 
to seven, facultative from five to fourteen and tolerant from two to 
nine. At station 502, there were 25 taxa and the macroimrertebrate 
community was dominated by high quality stream indicators, including 
stoneflies, mayflies, blackflieo and caddisflier. Mayflies and 
caddisflies were dominant. The community at station 504 was similar, 
although no stoneflies were found and blackflies were dominant, 

.Stations 506 through 509 were dominated by mayflies and scuds with 
moderately abundant numbers of caddisflies present. Stations 510 and 511 
were dominated by scuds, although mayflies and caddisflies were still 
present in reduced numbers suggerting a moderate impact. Stations 513, 
514, and 516, located downstream of Pontiac and the Pontiac WWTP, were 
dominated by oligochaetes, leeches and midges with no mayflies, 
caddisflies or scuds present, indicating severely degraded stream 
quality. 

At station 517, the commmity continued to be dominated by midges, but 
one species each of caddisfly and mayfly were found. Station 519 waa 
dominated by mayflies and stoneflies, and caddisflies were present. 
Stations 520 and 535 were mayfly/caddisfly dominated and had 16 t a U r  
indicating a recovering community, but station 536, downstream of the 
Rochester WWTP, was dominated by midges, blackflies and mayflies. 
Stations 537, 538 and 539 were dominated by ~~~yflies, caddisflies and 
blackflies with occasional stoneflies indicating an improved condition 
downstream of Rochester. Stations 546 and 547 were dominated by 
blackflies and scuds and no stoneflies, representing 8- degradation 
compared with the stationo inmediately upstream. 

Qualitative sampling in 1983 at station 538 in the vicinity of Ryan Road 
revealed 14 tua, all of which were comwn or very commonly found. At 
station 539, 19 taxa were present. A few organism not collected up- 
stream were present at station 539, although numbers of these organisms 
were sparse. Craneflier and clinger type mayflies (heptageniids) in- 
creased from common to very common. 



Community structure at stations 540 and 541 were virtually identical and 
varied little from conditions at station 539. Sponges and flatworms were 
new.additions, scuds and craneflies were less abundant, but numbers of 
crayfish, damselflies and stoneflies increased. At station 540, scuds 
and crayfish increased, while stoneflies, damselflies and hellgramites 
decreased. In addition, damselflies were present and blackflies and 
purse-case making caddisflies reappeared. These diverse and abundant 
communities dominated by hydropsychid caddisflies, stoneflies and 
heptageniid mayflies indicates very good stream quality from stations 538 
through 542. These results indicate a substantial Improvement in stream 
quality since the 1973 survey. 

Hester-Dendys placed at station 524 in Paint Creek in 1973 documented the 
water quality of Lake Orion. Caddisflies and mayflies comprised 34 
percent of the community. Only one of the 15 taxa was intolerant, 
indicating fair water quality. 

Benthic community structure indicated that water quality was poorer at 
station 525 than at station 524 since mayflies and caddisflies comprised 
only 10 percent of the individuals. 

Stations 526 through 530 had improved water quality with taxa numbers 
ranging from 9 to 11. Mayflies and caddisflies comprised 49 to 73 
percent of the individuals present. 

Water quality degradation and subsequent partial recovery was present at 
stations 531 through 533 where the number of taxa ranged from 10 to 14. 
Mayflies and caddisflies dropped from 65 percent at station 530 to 33 
percent at station 531. Discharges frat Avon Industries between these 
stations may have caused this decrease. Stations 532 and 533 showed a 
partial recovery. 

Companion qualitative collections in Paint Creek in 1973 at stations 524 
through 534 indicated that the number of taxa ranged from 12 to 23. 
Caddisflies and mayflies were present in relatively high numbers at all 
stations to station 531 at Goodison. Below station 532, the macroin- 
vertebrate community quality decreased probably due to the effluent from 
Avon Industries. 

Trout Creek, a tributary to Paint Creek, in its upper headwaters is a 
narrow, slow moving channel through a hummocky marsh. In 1984, it was 
dominated by snails, clams, dragonflies and surface dependent beetles at 
station 528. Further downstream at station 529, it was dominated by 
snails, scuds and crayfish, but clams, limnephilid and hydropsychid 
caddisflies, and midge8 were also common. There was relatively good 
diversity with 8 to 10 taxa per station. This community indicates 
moderate stream quality impacted only by natural factors. 

4.7.2 Section 3, 1972-1984 

Section 3 was sampled quantitatively with Heater-Dendys at five stations 
and petite ponars at two stations in 1973, and with Hester-Dendys only at 
three stations in 1979. Three stations were also qualitativly sampled in 
1973 and 1979, and one location in 1982. 



In 1973, quantitative sampling showed from 3 to 7 taxa per station, 
whereas qualitative sampling indicated 7 to 10 taxa. All organisms were 
facultative or pollution tolerant forms dominated by midges and 
oligochaetes. A few hydropsychid caddisflies and sparse baetid mayflies 
were also present. 

In 1979, the number of taxa increased and shifted to slightly more 
facultative rather than tolerant organisms with one intolerant caddisfly 
present. Hydrophyschid caddisfly numbers increased significantly, but 
midges were still dominant. 

In 1982, benthic macroinvertebrate sampling results were similar to those 
reported for 1979, although no mayflies were noted in 1982. Stream 
quality was relatively poor in Section 3 over the nine years sampled. 

.4.7.3 Section 4, Red Run 1973-1982 

Qualitative macroinvertebrate rampling war performed at nine locations in 
Section 4 during 1973 and in 1982. The number of tax8 per station ranged 
from 2 to 14. One quantitative sample was collected at station 406 in 
1973. 

In 1973, stations 401 and 402 had relatively diverse cammunities with the 
number of tolerant and facultative t a m  nearly equal. Stations 403 
through 406 were dominated by oligochaetes, midges and several other 
surface dependent forms. Scuds and a baetid mayfly were present at 
station 404, vhich had a more diverse community than 403, 405 and 406. 
Stations 407 and 408 had diversitier similar to 404 and also had scuds, 
sowbugs and a few caddisflies. The 1982 canmrunity at station 406 was 
similar to the 1973 cammunity, suggesting little significant stream 
quality improvement. 

4.7.4 
Section 6, North and Middle Branches of the Clinton River 1973-1983 

Fifteen qualitative and two quantitative sampler were collected from the 
North Branch in 1973. Two qualitative samples were collected in the 
North Branch, and one qualitative sample was taken from Greiner Drain in 
1979. Three qualitative samples were collected from McBride Drab in 
1983. 

In 1973 the benthic macroinvertebrate canmnrnity fn the North Branch 
upstream of Almont (stations 601-604) was dominated by caddisflies and 
mayflies, with 7 to 16% of the t u a  intolerant to pollution. At station 

- 605 downstream of the Almont WWTP, the number of t u u  sharply declined 
and mayflies and caddisflies were replaced by scuds and midges. Stream 
quality wcu improved at stations 606 and 607 and at stations 609 to 610, 
mayflies, caddisflies, and scuds were dominant. Station 611, just 
upstream of the confluence of East Pond Creek, showed a high quality 
benthic cammunity with 22% of the t&- intolerant to pollution. Down- 
stream of East Pond Creek, the total number of individuals increased and 
the c d t y  remained high quality through station8 613 to 615. 



A similar benthic macroinvertebrate community was found in 1979 at 
stations 616 and 618 with facultative organisms more abundant than 
tolerant organisms. Two intolerant species were also recorded. 

At the confluence of the North and Main Branches, at station 622, both 
Hester-Dendy and petite ponar samples were collected in 1973. The number 
of taxa was slightly lower than upstream stations (14 taxa) when both 
sampling techniques were combined, and facultative organisms dominated 
the tolerance list. Numerically, oligochaetes and midges dominated other 
taxa, but intolerant and facultative mayflies were present and 
caddisflies were moderately abundant. These data reflect a slight 
decrease in stream quality from upstream, probably due to reduced stream 
velocity. 

In Greiner Drain, qualitative macroinvertebrate sampling in 1979 at 
station 617 revealed six primarily surface dependent forms, three of 
which were facultative and three of which were pollution tolerant. The 
benthic community in this impacted drain is very poor quality but the 
drain caused no apparent biological impact on the North Branch. 

McBride drain samples collected in 1983 showed fewer taxa upstream 
(station 619) than downstream (station 621). At station 619, there were 
three tolerant and two facultative forms. At station 620, oligochaetes 
and surface dependent forms dominated the community. At stations 621, 
eight tolerant, three facultative and one intolerant organisms were 
present, indicating a potentially healthy stream quality in McBride 
Drain, considering it flows only intermittently. 

4.7.5 Section 2, the spillway 1973 

The benthic macroinvertebrate community in Section 2 was sampled at 
stations 201 and 202 in 1973 using ponar and Hester-Dendy techniques. 
The Hester-Dendy samplers provided a substrate which was apparently 
preferred to the natural substrate since both the number of taxa and the 
number of individuals per species were greater on the Hester-Dendys. The 
ponar samples from natural substrates were dominated by tolerant 
oligochaetes while the artificial substrates were dominated by faculta- 
tive midges, scuds and damselflies. These data suggest that sediment 
quality may have limited the benthic community in Section 2. 

4.7.6 Section 1, the natural channel downstream of the weir 1973-1983 

Benthic macroinvertebrates in Section 1 were quantitatively sampled at a 
total of 14 stations in 1973, 1975 and 1983. 

In 1973, both petite ponar bottom grabs and Bester-Dendys were used to 
assess the benthic macroinvertebrate community at stations 101 and 105 
and only Hester-Dendys were used at station 109. The total number of 
taxa per station ranged from one to six. Station 105 had the lowest 
number of taxa for both Hester-Dendy and ponar samples. 

All organisms were either facultative or pollution tolerant forms domi- 
nated by oligochaetes and midges. The best community was at station 109 
near the confluence of the river with Lake St. Clair. 



In 1975, four stations were surveyed. The number of taxa ranged from two 
to 11 with the lowest number of taxa at station 108 and highest at the 
Clinton River Mouth/Lake St. Clair confluence. Oligochaetes and midges 
continued to dominate throughout Section 1 at station 114. There were 
nearly as many scuds and mayflies ar, there were midges with at least one 
intolerant species, an ephemerid mayfly, present at three of the four 
stations. In 1983 eight stations were assessed with the number of taxa 
ranging from one to three. All organisms were either facultative or 
pollution tolerant. 

Very little stream quality improvement was indicated in Section 1 between 
1973 and 1983. 

Water chemical conditions have improved considerably since 1970 in all 
river sections, except Section8 1, 2, and 3 where poor dissolved oxygen 
concentrations continue to exiet. Dissolved oxygen problems are related 
to sediment organic oxygen demand and sediment chemical oxygen demand, 
aapecially in section 1. Flow reg- and topography influence reaeration 
and sediment deposition which exacerbates the dissolved oxygen, sediment 
contaminant, and physical habitat problems. Degraded benthic communities 
and limited resident fish communitierr are present in Sectiom I, 2, 3 and 
4. 



5. POLLUTION SOURCES AND LOADINGS 

This chapter describes the sources of pollution to the Clinton River by 
River Section. These sources include municipal and industrial point 
sources, and all types of nonpoint sources including waste disposal 
sites, sites of environmental contamination and active hazardous treat- 
ment storage or disposal sites. Loadings of conventional pollutants were 
calculated or estimated using the most recent data from 1976 to 1987. 
Metal and organic loadings were developed where data were available. 

There are presently 35 NPDES permitted dischargers in the Clinton River 
watershed, eight of which are municipals WWTPs. The remaining 27 are 
industrial facilities, the majority of which are automotive related. In 
addition, there are 69 sites of potential environmental contamination, 24 
active hazardous waste treatment, storage, or disposal sites, and 61 
waste disposal sites in the Clinton River watershed. 

The description parallels the flow of the river proceeding from the 
headwaters of Section 5 upstream of Pontiac, incorporates Sections 4 and 
6, moves down through Section 3 to Lake St. Clair via the spillway 
(Section 2) and finishes with the natural channel (Section 1). 

1 SECTION 5 - MAIN BRANCH CLINTON RIVER AND ITS TRIBUTARIES UPSTREAM 
OF RED RUN 

a 5.1.1 Point Sources 

There are two continuous municipal dischargers, ten continuous industrial 
dischargers and two intermittant industrial dischargers in Section 5 
(Map 6.5). Municipal dischargers are the Cities of Pontiac (15 mgd) and 
Rochester (2 mgd) who have a full compliment of NPDES permit limits for 
conventional parameters and either short or long term monitoring for 
metals (Table 5.1.1) . 
5.1.1.1 Continuous Industrial Dischargers 

The outfall type, receiving water, permitted flow and permit limited or 
monitored parameters for a11 NPDES dischargers are shown in Table 5.1.1. 
Permits for Chrysler Technical Center, G.M. Fisher Body, G.M. Giddings 
Road, G.M Pontiac and Grand Tank all require oil and grease monitoring. 
G.H. Giddhgs Road also monitors total dissolved solids and total phos- 
phorus. The Chrysler Tech Center and the Ford Motor Company also monitor 
their outfalls for total suspended solids. Total continuous point source 
industrial flow is 6.6 mgd with 63% originating from G.M'o Pontiac Motor 
Division and 20% from G.M. Truck and Bus. Eighty-four percent of a11 
directly discharged industrial flow is noncontact cooling water and all 
industrial dischargers are in compliance with their NPDES Permits limits. 

5.1.1.2 Intermittent Industrial Discharger 

Chrysler Tech Center and General Motors Giddings Road have NPDES dis- 
charge permits for stormwater discharges only, through outfalls 001-004 
and outfall 001, respectively. The General Motors Pontiac Motor 



TARLE5.1.1 SUlOURY 01 NPDES PERMITTED DISCHARGERS M THE CLINTON RIVER RY RIVER SECTION 

Actual permit limits are ahown i n  Appendix 5 .1  

Dfmcharger Lonut tude latitude IamuelExp. Date 
IIPDES 

Permlttd Pernlted Ltml ted 
Flow Parareterm 

Mt. Clewna 
MI0023647 
(Interim) 

~001/Uaetevrter to the 6.0 w d  
Clinton River 

IO2IWet Weather Facilitv 4.0 m ~ d  

I<W)I/Vnetewater to the 
Clinton River 

IOOZIUatewater to  the 
Clinton River 

BOD . TSS. fecal tollform 
hacbria. .It. -- 
Pharwr.u. A& .a. PP. 
b* &I* 

HOD . TSS. fecal collfnrm 
haclerta, N H ~ N .  total 
phoephori~~. pH, total 
residual chlnrlne 

fecal rotiforn bacteria. 
ROD5. TSS. total ~ h o n -  - m. fi. total reeldual 
&lcorlnr 

6.0 WQ CROI) 5 ,  wn5. TSS. NH~-N, 
dleeolvrd oxvRen. fecal 
collform hnrtcra, tntal 
residual rhlorlne, tot#& 
phoephnrrm, pH. Cd, Cr . 
CN. Pb, &. A*. Zn 

4.0 a d  CH0D5. NH -N, pH. dismolvetl 
uxvpen. T ~S. total 
phnnphorue, fecal collfom 
bacteria 



Table 5.1.1 continued 

Diachar~er Lon&¶ rude Lac i tude h8ua/Eap. Date 
NPDES # 

Perri t ted 
PI w 

General Blectrtc 
Carboloy Sv8t.u 
n r m 4 2 6 0  

W I  Corp. 
HI0027995 

Dept. of the A m v  
Tank C o u n d  
W O O 4  166 1 

G.M. Tech Center 
MI0043931 

Volkmva~on of 
kericalChryaler 
Corp. 
I410000345 

#002/Noncontact cool in^ 
tn Teak and Harrlngton 
drain 

#00?/Noncontact cooling 
water and atorwater 
runoff via Red Run 

1001lNoncontact coolinp. 
water and tank applica- 
tion water/etorm neware 
and drain. to Clinton 
River 

#0(12/Noncontact cooling 
water to Rear Creek 

42 30 05 83 02 31 12-26-A411 1-30-89 JO0l-069lStomater 
Bear Creek 

42 30 42 83 02 13 12-1-8014-22-85 1001/Noncontact,coolin~ 
water; nurface water 
runoff; coal atorsue 
runoff/Moore-Ledvid~e 
Drain to Plum Brook 

f l w .  tempernture 

oil and prenne, pH, 
f l w  outfall 
obaervatinn 

flow, nc~tfnll 
ohservatlon 

o~~tfitl l observat inn 

TSS, pH, flow. 
temperature 



Table 5.1.1 continued 

Permi t trd 
Flow 

Pcmi ted I.imited 
Parameters 

Dischar~er b n g i  tude Latitude Iaaue/Exp. Date 
NPDES 

SECTION 4 CONTINUED 

Southeast Oakland 47 31 30 83 05 09 
County SewrRe 
Dirpoaal Syate.1 
Pollution Control 
Facility 
U10026115 

1001/Cabintd aevage 
overflw. chlorinated 
to Red Run 

flow pll, TSS. ROD. 
fecal cnliform bacterfe 

1001/Coolin~ tower hlov- 
down 

Schenck Treble 42 33 36 83 06 I 7  
Corporation 
n10015161 

flow. TSS, outfall 
ohservat ton, pH 

/002/Coolin~ tover blw- 
d a m  

flow. TSS, outfall 
oheervatlnn. pH 

1003lNoncontact coolin(( 
water to Red Run via 
Douglas Drain 

f l w ,  temperature 
mrvat Ion. nutfsl I n h ~ e  

pH 

flnv, outf~l 
ohservur lam 

1)i~ Beaver 
Specialty Company 
U10038741 

#0011Noncontact coolln~ 
water nnd storwater 
runnffIB1~ Reaver Creek 
via Spencer Drain and 
atom Sewer 

#001/Noncontact coollnp 
waterlRlg Ieavtr Creek 
via storm newer 

flow. nil an8 
grease ohservatinn 

C.S. OHM Corp. 42 32 33 
UI0038628 

Warren VKPP 42 32 00 
U10024195 

IOIIUastewater via 
, Red Run 

CR01I5. NPg . TSS. 
dlsf iolved oxvpcn. 
fecal col I f'ora hac- 
terln, total reeldual 



Table 5.1.1 continued 

Discharffer Lon81 tude Latl tude Inrue/Exp. Date Outfall/Type 
NPDES 

Permitted Pernl ted I.tmited 
Flnu Parameters 

SECTION 4 CONTINUED 

Warren UUTP Cont. 

Union Carbide 42 32 29 82 59 50 
HI0037672 

b r a  Warner Corp 42 36 09 8 3  03 28 
HI0004774 

Ford Motor Co. 42 34 47 8 3  02 29 
Starling Axle Plant. 
MI00034 17 

Buckeve Pipeline 42 44 38 
HI004 1700 

General Motor6 42 43 09 83 16 17 
Giddings Road 
MI0042099 

4-13-R2/1-31-1)7 1001/Noncontact cool in^ 
water to Red Run 
Holding Pond/Lime Slurry 
to Red Run 

4-18-74/1-31-79 1001/Stomater runoff; 
via Plum Wook 

1-20-83112-31-87 ~001/Noncontact cool in^ 
water; atomwater runoff 
via Moore Drain and Plum 
Brook 

1001/Treated ground- 
water to Deer Lakc 
via unnamed creek 

6-9-81/12-31-85 1001 /Storwater onlv 
to Carventer I.ake 

0.05 q d  

0.05 q d  

unepec l f l cd 

0.7826 mgd 

uns~ecl fled 

chlorine. total 
phosphorus. moni tor for 
Cd, 2, 2. I&, - 
bn, and 

flow, temperature, 
outfall obaervatlon 
flow, ohaervatlon. pond 
freeboard 
pH, flow. nll and 
grease 

oil and prease, 
pH, nutfall 
observn t ton 

flow. nutfall 
nhservatlon 

flow. oil A I I ~  prrase, 
outfilll ol~servcltlon. 
TDS. total phosphorus, 
pH 



Table 5.1.1 continued 

Dimcharger Lonni tude Latitude Insue/Lxp. Date Outfsl lltvpe 
WPDm I 

?emitted Permited I.imited 
Flou Parameters 

SECTION 5 CONTINUED 

/001/Storwater and 
oilfwater meperator 
effluent to Judah Lake 
via wetland 

Grand Trunk 42 43 47 83 16 58 
n1004~02 

flow. nil and areaee. 
outfall ohservation 

General Motora 42 311 I2 
Pontgsc Motor Div. 
MI0042412 

I(Ml/Noncontact cooling 
to Clinton Rlver via 
Wontcnlm storm sever 

flow. oil and Rreaee 
outfall ohservation. 
temperncure. pH 

outfall ohservation 

C.neral Wotora 42 39 28 83 I7 54 
liaher Body 
HI0027804 

C0011Noncontnct coaling 
vntcr to Harris Lake 

flnw. outfall 
observation 

IOOlINoncontact cool in^ 
water to Hurphv Creek 
vla etnrm aever 

General Motors 42 38 20 
Truck and Bus Croup 
UIOOOl007 

flow. nutfall ubeervatlo~~ 
traperaturc. pH 

Pontiac Hm 42 311 I5 
HI0023825 

1001ltreated runlcipal 
wnrtwstar to the Cllnton 
River 

flow CIIC)D5, TSS, NH3-N, 
cllssolvecl oxvRen, tatill 
phovpharrls fecal coliforr 
bacterla, total rreidurnl 
ch&rfnc pH, Cd. ~ h .  
Cr . *. 2 - 

Auburn Hel~hta 42 38 21 83 13 16 
n f ~  Co. 
MI0038199 

I001 INoncontact cool l c i ~  
water to the Clinton River 
via unnamed trlbutsrv 

flnw. outf;~ll 
nhservst 1 on 



Table 5.1.1 continued 

~ i s c h s r ~ e r  L o n ~ l  tude Latl tude ImruelExp. Date 
WDES 8 

P e m f  tted P c m l  ted L i d  ted 
F l w  Parameters 

SECTION 5 COWTINURD 

C.P. Plastics 
N10044822 

Chrysler tech 
Center 
UI0045586 

Uolmec, Inc. 
Uetalplast. Inc. 
MI 0039446 

Highie Uanu- 
f acturinu 
MI0001995 

Rochester W P  
MI0023931 

Ford Motor h. 
Iltica Trlm Plant 
UIOOO344 1 

#001/Plastlc parta. 
river water 

8001-04/stom only 
via Callway Creek 

8001/Recirculatin~ non- 
contact coolinp water 
myatem hlowdown to the 
Clinton River 

8002lStornvater runoff 

1001lNoncontact cooling 
water to Palnt Creek 
via storm sewer 

#OOl Wastewater treated 
municipal water to the 
Cl¶nton River 

8001lTreated ~anitarv 
noncontact rnolin~ water 
to OIL Cllnton Canal 

0.0048 m ~ d  flow. tenpsrature. 
"ODs of l and Rrease, TSS, 

dlsenlved oxvur~i, nut- 
fall observation, pH 

unspecified flow. TSS.  oil and Rrease. 
outfall obaervatlnn 

0.011 mgd flow, temperature, 
outfall oheervatlon 

unapecifjed out fa1 1 observation 

0.0015 mgd pll. of 1 and Rrease 
temperature, flow 

2.0 mgd CRon5. TSS.  dissolved 
oxypcn. pH. fecal 
col iform I~nrteria. total 
residual chlorine. 
total phosphnrus. t&- 
chlnruet hvlene 

0.214 mgd ROD5. T S S .  tntal phoa- 
p110rus. fecal rol iform 
hncteria, pH, M 3 g ,  



Tablo 5.1.1 continued 

Immuellxp. Date Permitted Permited I.imlted 
Flow Parameters 

SECTION 5 CONTINUED 

lord Motor Co. 
Utica Trim Plant 
Coat inuod 

A l m n t  
MI0020931 

2-24-8219-30-86 
Interim 

Ford %tor Ca. 42 50 03 
MI Provlnn Ctoundm 
n1000342s 

-. Romeo W P  42 48 15 82 59 23 7-71-8619-30-90 
HI002 1679 

(Clinton River) 

/001/Wa~tewater to N. 
Branch Clinton River 

1001 Wamtcwater to E. 
Rranch Clinton H v e r  

1001/Snnitarv wastewater, 
kitchen vamtem, and 
 roundw water to Eamt Pond 
Creek 

~ O I I W ~ s t e w a t o r  to Eart 
Pond Creek 

dirsolved oxygen. flow, 
oil and prerse. total 
residual chlorint 

MW5, TSS. total e- 
-8. fecal coliform, 
pH, dissolved oxyRen, 
dieeol veal nxvaen, 
& -N, total residual 
chlorine 

M D  , TSS, fecal coliform 
bmc?eria, total residual 
chlnrine. direnlved oxyaen. 
total phnsphorum, pH 

0.15 md ROD5, TSS. total 
phosphnrt~a. fecal cnliforr 
hncterln, total residual 
chlorine, flnw. outfall 
ohaervatlnn. pH' 

1.6 m ~ d  CRW5, TSS, NII -N. total 3 pl~nsphnrur. diseolved 
oxvpen, total residual 
cl~lorlnr. fecal coliform 
bacteria 



Table 5.1.1 continued 

Diachar~er L o n ~ i  tude !.at itude Iaauekxp. Date Outfallilype 
WPDES I 

Permitted 
Flow 

Permlted Limited 
Paraaetrrs 

SECTION 6 CONTlNIILD 

Armada UUTP 42 50 25 82 53 1 1  7-18-86/6-30-90 1001/Waetewater to F. 0.35 mad ROD5, TSS. feral cnll- 
U10022225 Interjm Branch of Coon Creek fnrm hecteria, pH 

7-I-AAlUnde ter- 1001/Wastrwatcr to E. 0.35 m ~ d  C R ~ D  NH -N. TSS. 
mined Branch of Coon Creek feca?'col7fnrm harteria. 
Final totnl residual chlorine. 

dtssnlvad oxygen, total 
phosphorus, pM 

South M a c a b  
Diapoeal Authori 
UI0038717 

42 40 48 82 54 33 5-77-8116-30-86 1001/Trcated Cantami- unepeclfied ROW5, TSS. NH3-N, total 
tY nated Surface Runoff 1, pll, flaw 

to HcRrlde Drain 

TRU Seatbelt Div. 47 44 25 A3 01 32 1-7112-28-79 1001 /Noneontact coolinl( 0.07 mgd flow, oil and grease. 
MI000062 1 water to Clinton River HOD , TSS, total 

via Taft Drain pho~phorus . pH 

Underlined values------- indicates monitoring only, no effluent limits. 



Division, Grand Trunk and Molmec Inc. discharge stormwater through 
outfalls 002, 010 and 011, outfall 001 and outfall 002 respectively 
during wet weather in addition to their other NPDES permitted discharges. 

5.1.1.3 Continuous Municipal Dischargers 

Pontiac WWTP 

The City of Pontiac WWTP is a tertiary facility consisting of two sepa- 
rate secondary plants, one on East Boulevard a ~ d  the other on Auburn 
Road. These plant share a combined design flow of 100,000 m3/day (30 
mgd) and an average flow of 45,000 mg /day (15.0 mgd) . The plants serve a 
separated sanitary and storm sewer system, but inflow from outlying 
townships is a problem during rains. There are no CSOs from the Pontiac 
sewer system. 

The plants are operated in parallel and are combined for grit removal, 
primary sedimentation, aeration in biological reactor8 and secondary 
clarification and tertiary treatment. Ferric chloride for phosphorus 
removal is added in the primary clarifiers. The secondary effluents of 
both plants are combined at the Auburn Road plant and gravity filtration 
is performed in mixed filters of anthracite aad sand. Tertiary treated 
wastewater is disinfected with chlorine in an aerated contact tank and - 
discharged to the Clinton River. 

Combined primary and secondary sludges are treated by aaearobic digestion 
at each plant. At the Auburn Road Plant, all sludge is filtered and 
incinerated. Ash is sluiced to an on-site lagoon. 

The Pontiac WWTP has final effluent limit. for CBOD , total suspended 
solids, ammonia nitrogen, dissolved oxygen, total p~osphorus , fecal 
coliform bacteria, total residual chlorine, pHs cadmium, and lead. 
Rexavalent chromium, silver and cyanide must be monitored (Table 5.1.1, 
Appendix 5.1). 

Results of an MDNR point source wastewater survey conducted on Augwt 18, 
1986 at the Pontiac Wastewater Treatment Plant, indicated that during the 
survey the facility met the National Pollutant Discharge Elimination 
System (NPDES) pezmit final effluent limitations (Stone 19870). Estimat- 
ed annual loadings to the Clinton River for the parameters measured are 
shown in Table 5.1.2 along with the permitted effluent loadings for the 
Pontiac WWTP. 

Pontiac has had an approved pretreatment program since 1985. There were 
initially 230 non4mestic users surveyed, 170 of which reported back. 
Of the total number, 65 vere significant users, that is, they could have 
priority pollutants, process water greater than ten percent of the total 
WWTP flow, or were subject to a national categorical pretreatment stan- 
dard. A major significant user, of which there vere seven, requires 
pretreatment or monitoring (Table 5.1.3). 



Annurl 
Permitted 

Loading 
1 bs/year -------- 

102500 

Convent i ono 1 
Loading --------------- 

S u e d  Sol ids 
Oisrolved Sol ids 

800-5 
900-5CCarbon) 

COD 
TOC 

mU+N03 
W3-N 

. Total Kjel. Nitrogen 
Tota 1 Phosphorus 

O r  thophosphorus 
CNCtotrl > 

C 1 
Na 

Rota1 Loading ---------------- 
S i l ve r  

F l l u i n u r  
*sen i c 
Bar i urn 

B e r y l l i ~  
Cadmium 
Cobalt 

Chror iu 
Hox. C h r a d w  

C w r  
I ron  

rleroury 
Lithium 

Manganese 
)loll d e r ~  

N&el 
Lead 

R n t  imorry 
Selenium 
Titanium 
Vuladi u 

Zine 

Organic Loading ---------------- 
Phthalatos 

HCB 
PCB 
TCE 

Tolueroe 
My 1 en9 
Pbno 1 

Broaodichloro- 
1 mothme 

Dibromoohloro- 
methane 

M=Results based on samplrng done Nov. 18-19. 1987. Flow urs measured a t  2.51 rnalllcm gallons per dslj. 
wM=Results based on sahpl ing dona Auy. 10-19. 1987. Flow uas reasurod a t  12.4 an1 11 i u ~  gsl lorts per d+. 

*ww=Est imated value 



Table5.1.3 Clty of Pantlac Industrial Pretreatment Prolru Halor Sl~nificant Uoers 

n a w  
Raw Waterlala/ 

Business Typo (SIC) Chaicala Toxicants Volume Dtachar~ed 

Art Metal Platera 61 Short Street Electroplater Steel, Alwinum. Sulfurir Acld. Chro- Approx. 5.000 gpd 
Pontiac. HI 48058 ('1471) Sulfurlc Acid. mlum. Copper, Nickel of process water 

Chroafum, Copper, 
WIckel 

General Hotora Corp., 701 Clemood 
Central toundrv ~nntioc, HI 

Crrv Iron Foundry. Scrap Steel, Sand PCB, Sulfurlr Acid Approx. 247,000 ~ p d  
Autacrtlve Castln~a. of wnter trentment 
(3321 ) excess and rore belt 

wash nverflw 

General Wotors Corp., 900 Baldvin Auto Manufacturer hint, Serlerr. Ueldlna Tetrachloroethylene, Approx. 1.290.000 ~ p d  
Fiahar Bodv Diviaion Pontiac, MI 411055 . (3711) Rod, Phorphatin~ Toluene, Xylene, of prnccee vater 

Moterials Lead, Acid. 

General Motor. Corp., 660 S. Iwlevard Eaat Truck and Rum Steel. Copper. Al~~mlnum, Chroaium, Copper, Lead, Apprnx. I.IS0,O g ~ d  
Truck and Coach Pontiac, MI 48013 I(.luufacturar (3710) Plastics, Rubher, Paint, Nickel, Aclds of procese water 
Division Solvents, Sealers, Clamam 

Lubricants and Antlfreeze 

General Motor. Corp., OM Poatioc Plaza Motor Vehicleo and Metala, Plartics, Oils, Antimony, Arsenic, . Approx. 797.000 gpd 
Pontiac Motor. Division tontir, Ml 48053 Equipment (3710) Paint. Solvents, Ad- Cndmiur, Chlorine, of process water 

healver, Aclda, Barem. Chromlw, Cobalt. Copper, 
Coolants, Salts, Platin#. Cyanide, Lead, 1.4 thfc~m, 
Cleanero, Println~ Nickel, Selenium, Silver, 
hterlala Zinc, Trlaryl Phosphate 

trters, Benzene, Trl- 
chloroethylene. Styene 
Hvdroqulone, Tetrarhloro- 
ethylene, Chlorofom, 
I,l,l-Trichloroethylcnc. 
Xvlene. Mercury 



Table 5.1.3 continued 

Raw Materlald 
Buaineam Type (SIC) Chemicals Toxicants Volume nl  scharped 

Circuit Boardm of 
America. Inc.' 

938 Peatherrtone Rd. Electronic Components Fiberglass. Epoxy. Copper. Acids 
Pontinc. I41 48058 (3679) Copper 

~~~ - ~ - 

Apprnx. 75.000 gpd 
of process water 

Pontiac lnduatrfal 77 Jacokeo Plating (3471) Nickel Sulfate. Nickel Acids, Chroalum. Copper. Approx. 4,000-5.000 
PI at in8 Pontiac. MI 48058 Chloride. Chromium Nickel. Zinc ~ p d  of proces~ uatrt 

Salts, Copper Sulfate. 
Zinc Oxlde, Sodlum 
Xydroxide 



Rochester WWTP 

The Rochester wastewater treatment plant is a secondary municipal WWTP 
with phosphorus removal. It has a design flow of 2.0 mgd and a peak flow 
of 4.0 mgd. Industrial flow comprises 49 percent of the plant influent. 
The treatment system consists of a grit chamber, a bar screen, camminutor, 
primary settling tanks, aeration tanks, final settling tanka and chlorine 
contact chamber. Waste activated sludge is sent to the primary tanks. 

Primary sludge goes to the two-stage anaerobic digesters. After diges- 
tion, the sludge is dried in drying beds or centrifuges. The dried 
sludge is applied to agricultural land. Intensive investigation of the 
sludges for metals and nutrients indicated that metals discharged by 
industries to the WWTP are not a problem. 

The plant was improved ln 1985-86 with the addition of a new primary 
tank, and renovation of the aeration tanks including installatioil of 
bubblers. Two digesters were also renovated, a sludge dewataring build- 
ing was added which included a sludge centrifuge, sad the planto electri- 
cal and plumbing system were revised. 

There are no combined sewers in this community's wastewater conveyance 
system and therefore, no combined sewer overflowo to the Clinton River.. 

Results of a MDNR point source wastewater survey conducted at Rochester 
WWTP on August 18, 1986, indicated that during the survey, this facility 
met their National Pollutant Discharge Elimination System (NPDES) permit 
final effluent limits (Stone 1987b). Although the Rochester WWTP must 
meet limits for CBOD , total suspended solids, dissolved oxygen, pH, 
fecal coliforr bactebal, total residual chlorine, ammonia nitrogen, and 
total phosphorus, other parameters were measured during this survey. 
Annual estimated loadings, based on this survey, are presented in Table 
5.1.2. Appendix 5.1 contains their NPDES permit limits. 

The Rochester WWTP exceeded its carbomceous BOD seven day average limit 
three times in 1986, and missed the minlmum disshved oxygen level five 
times based on quarterly compliance reports. Although there are no 
combined sanitary overflows in Section 5, occulonal overflows or bypass- 
es may occur at the Rochester WWTP during very rainy waather. 

The City of Rochester has had an industrial wute monitoring program 
since 1975 with support from the Oakland County 8.alth Department. Based 
on a 1980 survey, there are approximately 300 non-domestic users in the 
service area. Table 5.1.4 lists thirty three of these which were conoid- 
ered significant userss most of which are small volume metal producers, 
metal platers and machine shops. The four ujor significant dischargers 
of concern to the city are highlighted with asterisks. 

Parke-Davis Company cooling water discharge was imrestigated in 1973 for 
toxicity to minnows. Results of a 96-hour continuous flow bioassay 
suggested that algicides in the cooling tower may have caused the high 
mortality and that the cooling water discharge could be detrimental to 
the Clinton River. Parke-Davis now pretreats its sulfuric acid and waste 
solvents and contributes an estimated 380,580 gallons per day of effluent 
(33% of total influent) to the Rochester WWTP. 



Table 5.1.4. Significant Industrial Dischargers to the 
Rochester WWTP. 

Company Name Standard Industrial Daily Flow Chemical 
Classification Title (galdday) 

** 
Rochester Packing 

** 
Parke Davis 

** 
James River Rochester 

** 
Troy Lab 

Metalmite Corp 

Auburn Metalfab 

SBS Corp. 

W.P. Burke Co. 

Metal Awning Co. 

Ferro Plastic 

Boff. Eng. Co. 

Fab Machine & Tool 

Dynamic Mold 

Cygnus Company 

Acorn Tool & Die 

Torca Products 

Melody Tool 6 Mold 

Exacto Mold 

B 6 M Bending 

Paper Mill 

Electroplating 

None 

Fabric, Structural 
Metals Products 

Boiler Shops 

Screw Machine Products 

Metal coats sash trim 

Hiec. Plating 

3569(?lf 

Fabric Metal Products 

Plastic 

Metals, Acids 

3540 (?) 

Metals Prod. 

Metals Prod. 

Meat Packing 3,458 

Drugs 380,580 

Casting 

Metal Prod. 

Conventional 

Sulfuric Acid, 
Waste Solvents 
Phenolic Compounds 
Biocides , Strong 
Acids, Solvents 
Phenolic Compounds 

Solvents, Heavy 
Metals, Aluminum 

Metals 

Solvents 

None 

None 

None 

Solvents 

None 

None 

None 

None 

None 

Solvents 

Solvents 

None 

None 



Table 5.1.4. Continued. 

Company Name Standard Industrial Daily Flow Chemical 
Classification Title (galelday) 

Rochester Manuf. 

T & S Tool 

Great Lakes Spline 

Recon Corp. 

Lynd Gear 

Boyle Machine 

J.B. Harmon 

Expert Hydraulics 

Numerical Machine 

Rochester Tube 

Avon Gear 

Nu-Products 

Solaronics 

ITT Bigbee 

None 

None 

None 

Industrlal Machinery 

None 

None 

None 

None 

3599 ( 2 )  

Metal Heat Treating 

Iron and Steel Forging 

None 

Metals 

Steel 

Solvents 

None 

None 

None 

Solvents 

None 

None 

None 

None 

None 

None 

None 

None 

None 

* 
**SIC Title not provided in permit listing 
Major significant ueerr 

Source: Rochester WWTP, Pretreatment File, HDNR 



The James River Paper Company pretreats and discharges 0.15 mgd to the 
Rochester WWTP. The major treatment required is for solids removal. 
Rochester Packing also pretreats prior to discharging 0.0035 mgd of 
wastewater to the Rochester WWTP and is a source of conventional pollu- 
tants (BOD , SS, TP, etc) . Troy Laboratory is the only industry on the 
categorical list since it discharges heavy metals to the system. 

Intermittent Point Sources 

Intermittent point sources include unintentional overflows and bypasses, 
from municipal systems, urban stormwater discharges, and intermittent 
industrial stormwater discharges. None of the above have been assessed 
or quantified in Section 5. 

5.1.2 Nonpoint Sources 

Nonpoint sources of pollutants in Section 5 include urban, rural, subur- 
ban, and industrial site runoff, landfills, dumps and other potential 
sites of environmental contamination and atmospheric deposition. 

5.1.2.1 Urban Stormwater 

Urban stormwater loadings were estimated by SEMCOG (1978) for the main - 
branch of the Clinton River which includes our River Sections 1, 2, 3, 
and 5. Percent of total load was calculated using 1987 point source data 
shown in Table 5.1.5. For Sections 1, 2, 3, and 5, the Main Branch of the 
Clinton River from the Pontiac area to the mouth through the natural 
channel and the spillway, approximately 29,369 metric tons per year of 
suspended solids, 996 metric tons of BOD 129 metric tons of nitrogen, 5 and 55 metric tons of phosphorus were contributed from urban stormwater 
runoff. These data indicate that urban stormwater contributes 93, 66, 25 
and 65% of the total loading of suspended solids, BOD , total nitrogen 
and total phosphorus, respectively, to the Main ~r.nc2 and the spillway 
(Sections 1,2,3, and 5). 

Suspended solids loadings from stormwater to Section 5 downstream as far 
as Rochester were estimated at 18,069 metric tons per year, similar to 
suspended solids loadings from urban runoff in Section 4 - Red Run, and 
one-third greater than stormwater suspended solids loadings from 
Section 6. 

5.1.2.2 Rural and Suburban Runoff 

Rural and suburban runoff may include runoff from grassland and active 
croplands. Estimates of these types of runoff for Section 1, 2, 3, and 5 
were estimated by SEMCOG (1978) and are shown in Table 5.1.5. 

Much of the watershed in the Pontiac/Rochester area (Section 5) is active 
cropland or grasslands with parklands adjacent to the river near 
Rochester-Utica. Rural and cropland runoff contribute a relatively small 
quantity of conventional constituents to Section 5. SEMCOG (1981) 
identified the Rochester-Utica Recreation Area as a priority area for 
stormwater management (Figure 5.1.1). Based on the 1982 Natural Resources 
Inventory (NRI) of Macomb County, about 166,300 tons of soil is lost 
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annually from water erosion to the Clinton River and its tributaries (J. 
Johnson, USDA Personal Communication, March 12, 1987). a 
5.1.2.3 Industrial Site Runoff 

There are currently no estimates of pollutant loads from industrial site 
runoff, but industrial areas generally have higher loadings of contami- 
nants than commercial or residential areu (SEMCOG 1978a). 

5.1.2.4 Landfillr, Dumps and Other Sites of Potential Environmental 
Contamination 

Waste Disposal Sites 

There are 32 Type I1 or Type I11 waste disposal rites (including refuse 
processing stations and incinerators) in the Section 5 watershed (Table 
5.1.6, Map 6.6). Nine are in hcomb County and 23 are in Oakland County. 
There are four Type I1 and one Type I11 landfills that are open and 
monitoring is required. There are five Type I1 landfills and one Type 
I11 landfill that are closed, and have monitoring. There are 15 Type I1 
and four Type 111 landfills that are closed with no monitoring. In 
addition, there is one incinerator that is closed with no monitoring, 
and one refuse processing station that is open but with no monitoring 
required. 

The landfills presently open are: A and A Landfill (Type 11) and Malow 
Disposal (Type 111) in Macamb County; Southeast Oakland County Incinera- 
tor Authority Sanitary Landfill (Type 11). Weber Sand and Gravel, (Type 
11), Waterford Sanitary Landfill (Type 11). and Pontiac Central Mfg. 
Refuse Plant (Refuse processing) in Oakland County. The impact, if any, 
from these sites on the Clinton River is unknown. Specific information 
on these sites can be obtained from the MDNR Environmental Response 
Division at the Detroit Dietrict Office in Northvllle. 

Act 307 Sites of Environmental Contamination 

Michigan's Public Act 307 (The Mlchigk Environmental Resource Act) 
provides for the identification, risk assessment, and priority evaluation 
of environmental contamination sites in the state (MDNR 19864. Two 
lists are developed each year by the Environmental Response Division. 
One list identifies a11 known sites requiring further "evaluation and 
interim response activities." The other list identifies sites where 
"response activitiemn are to be undertaken by the State. Priority List 
One is divided into two groups of sites as follows: 

Group 1: Scored Sites (in Rank Order by County) 
Group 2: Screened Sites (by County). 

Group 1 is composed of sites which have been scored, based on a risk 
assessment model on a scale of 10-2000 by the Michigan Site Assessment 
System (SAS) (MDNR 1986a). Group 2 are sites screened by the Michigan 
Site Assessment System, but not scored by the detailed risk assessment 
model. screening- scores range from one to 15. 
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There are five Group 1 307 sites in Macomb County and twelve Group 1 307 
sites in Oakland County within the Section 5 watershed (Map 6.7). In 
addition, there are four Group 2 307 sites in Macomb County and 21 Group 
2 307 sites in Oakland County (Table 5.1.7). Twenty-one of the 42 sites 
were contaminated by landfills, but other sources include gasoline 
stations, oil and pipeline spills, industrial wastes, and salt storage. 
Contaminants include organics, metals, pesticides, oils, 801vent8, salt, 
and chemical manufacturing products. 

Resources affected are primarily ground water and soils, but air and 
surface water are affected or potentially affected at some sites. Six 
sites are listed as having affected surface water. These sites include 
Hamlin Road Landfill, Great Lakes Container, Anchor Motor Freight, 
Sanicem, Oakland County Road Commission, and Pontiac Motor Division Truck 
and Coach. Site description8 prepared by the Site Assessment Unit, 
Environmental Response Division, MDNR, are provided for these sites in 
Appendix 5.2. Twelve additional sites are listed as potentially having 
an effect on surface water. The extent of contamination at these sites 
is unknown. 

Only G & H Landfill and Liquid Disposal Inc. (LDI) are CERCLA (Superfund) 
sites, and also have had feasibility studies or remedial actions completed 
or begun under CERCLA. However, the portion of the Clinton River surveyed 
to determine their impact on the surface water bracketed eight 307 sites 
including Avon Township J & L Landfill (68), G & H Landfill (Ol), LDI 
(04). Hamlin Road Landfill (06), Ryan and 23 Mile Rd (05), Sandfill 
Landfill No. 2 (20). Closed Hamlin Rd (42) and Sandfill Landfill No. 1 
(60). The numbers in parenthesis refers to their locations shown in 
Map 6.7. Although recent remedial investigations by both MDNR and USEPA 
showed no conterninant migration into the river, these sites do contain 
contaminated groundwater and possible overland runoff to the Clinton 
River (MDNR 1986a) (Appendix 5.2). 

Hazardous Waste Treatment, Storage or Disposal Sites 

There are six active Storage or Disposal facilities located in the 
Section 5 watershed, and one active Hazardous Waste Treatment facility 
(Table 5.1.8, Map 6.8). One site is closed, another is partially closed, 
and another is proposed to be closed. All except one is regulated by the 
local pretreatment ordinances for toxic materials and under the NPDES 
permits system for cooling or stormwater discharger. The impact from . 
these facilities on the Clinton River is not expected to be measurable. 

Atmospheric Sources 

The contribution of pollutants from atmospheric deposition is unknown. - 
The only reference is a 1986 report (Kenaga and Jones, 1986) suggesting 
that nearby facilities (an asphalt plant, exhaust from vehicles, an open 
burning dump, and past incineration activities at LDI) may have contrib- 
uted to contaminant levels in Clinton River sediments. 





h b l e  5.1.7 continued 
MICHICAN SITES OF ENVIRONWWTAL CONTAnINATI(m IN CLINTON RIVER SECTIONS 2 A N n  3.  THE SPII.I.WAY AND 

THE MAIN BRANCH OF THE CLINTON RIVER BETWEEN RED RUN AND THE SPII.I.UAY. RLSPFCTIVE1.Y 

SAS Screen Hap C o m n  Sire Name Resnurce 
h Date Code & Locatton Code Source of Point of Resntrrce Potent ial lv 

County Screened Number h Township Contamination Release Pollutant Affected Affected Latitude I.nn~i tude 

SECTION 2 
Croup 2 

36 John March Can Sta 
16 nil. h Gratiot 
50-82N-Ill-27A0 
Clinton 

Gar Station Under~round Benzene Groundwater 
Tank Tohene 

Xylene 

SECTION 3 
Croup 2 

41 Clinton Diver Rd 
Dimp Area 
50-02N-I3R-19AD 
Clinton 

Landfill Landfill Phenols --- Groundwater 47 74 45 82 57 1t1 
to Soil 



fable 5.1.7 continued 
MICHIGAN SITRS OF ENVIRONMENTAL CONTAMINATION IN 

CLINTON RIVER SECTION 4 WATERSHED 

- - 

SAS Screen Map C o ~ n  Site N a n  Rerource 
b Date Code b Loention Code Source of Polnt of Remwrce Potential 1 y 

County Screened Wuder L Tounmhip Contamination Relenae Pollutant Affected Affected !.at Itude L o n ~ i  tude 

Macod 0815 02 Red Run Drain 1.F Landfill 
01-10-85 50d?N-I 21-2% 

Sterlin~ Hei~hta 

Land f i 1 1 Heavv Surface Water 
Unknnun Wetale. 

Toluene, 
Benzene 

GROUP 2 

40 Tuff Kote Dlnol. Inc. 
~ O - O I N - I ~ ~ - I ~ C C  
Warren 

Unknown Unknown IAgLt In- 
duatrial 

Crnundvater. 42 30 32 
Air 

39 Pini ~iniah Prod. 
5O-OlN-l2E-29M 
Warren 

Plating. Polimhfn~ Surface Chroma. 
Diachar~a Cyanide 

Surface Water. 
soi 1 

42 28 'IS 

Wacomb 07 
09-26-86 

32 ae Carboloy 
50-01N-12E-34DC 
Warren 

Electronic 
Component 

Ilnder~rwnd Acetone 
Tank 

Croundwnter 42 17 01 

33 Koch Rd Dump 
50-02N-12L-321D 
Sterlin~ Heiahtr 

Unknown Landfill, Heavv Mfs 
Barrel 

Surface 42 32 41 
Water, 
Croundvater . 
soi 1 

30 Clark Gae Station 
50-OIN-I2E-OSDA 
Warren 

Car Stntion Underaround Cnsollne 
Tank 

Croundvater. 
Sol 1 

4 8  Amoco Station 15414 
50-021-121-3401 
Sterling Heiahta 

Caa Station Pipellne Toluene, 
Benzene. 
Xvlene 

Croundvnter. 
soi 1 



d (Table 5.1.7) Section 4 Continuel 

Ir 
SAS Screen Map Colon Site N a w  Resource 

L Date Code 1 Iacation Code Source of Point of Resource Potentially 
County Screened Nuaber &Tovnahip Contaminat ion Releaae Pollutant Affected Affected Latf rude I.nngi tuda 

CROUP 2 CONTINUED 

Uobil Station 
12 Mile L Ryan 
50-OIN-IZE-MCC 
Warren 

Car Station Under~round 
Tank 

Petrol cum Crounduater . 
Sol 1 

Mobil Station MCCW 
50-O2N-12€-3SCC 
Sterlin~ Hel~hte 

Ca8 Station 

Landfill 

Potro Ref inin# 

Plntln~, Polfahin~ 

Unknown 

Unknown 

Underground 
Tank 

Petrol cum Groundwater . 
Sol l 

Oakland 

Oakland 

Old Pone Sanitary 1.F 
6342N-IlE-OlRC 
Troy 

Landfill Surf ace 42 37 02 83 06 2s 
Water. 
Crounduater 

Ethyl Corp 
63dlN-llR-33CD 
Ferndale 

Chem Prod 
nfr 

Croundvater. 42 26 57 83 08 3 0  
Soil 

Howard Plating 
63-01N-l1~-01M 
Royal Oak 

Surface 
Di#charge 

Cvanide. 
Heavy 
Uetalo 

Oakland Davia Ufg Clawson 
63-O2W-l lE-341C 
Troy 

Howard Caa 6 60 
63-01N-llE-01 
Royal Oak 

Oak1 and 

... 
Underpround 
Tank 

Croundwn t er , 
Sot l 

the colon rite n a r  la for identification only and ie not neceraarilv a party reaponslble for contaminatinn. 



table 5.1.7 continued nlculcvAN SITES OP ENVIRONM~NTAL CONTAMINATION IN 
CLINTON RIVER SICTION 5 WATERSHED 

h 
SAS Screen Map C o  Site N a n  Resource 

6 Date Code L Location Code ' Source of Point of Reaource Potentially 
Cwaty Screened Number i Tomahip Contamination Releaee Pollutant 'Affected Affected Latitude Lon8 I rude 

C R O W  1 

b c a b  Landfill Landfill PCBs, Groundwater. 
Phthalatea Fauna, Flora, 
Benzenes. Soil 
Chraium. 
Cyanide, 
Solventa 

Sediment. 47 4 0  02 
Surface Water 

G 6 H Landfill 
50-03N-12E-19M 
Shelby 

Surface 
Water, 
Sedlment . 
Poll 

Surface 
Water. 
Sedlment . 

P b c a b  Liquid Diapoaal Inc. 
50-03N-lZL-30M 
Shelby 

Lagoon , 
Under~round 
Tank 

PCIa. 'ICE, Groundwater, 
PCI, Air 
Phthalates 

Ryan 6 73 Mile Rd 
5063N-12K-19CD 
Shelby 

Unknown TCE.Toluene, Crwndvater. 
Xvlene, Re#. Well 
Vinylidene, 
Chloride 

Cloaed Hamlin Rd 
Landfill Fast 
SD-03N-12B-19CD 
Shelby 

Landf ill Wethylene Surface Water 
Chloride. 
Dichloro- 
prnpane, 
Chlorohenzene 

Croundwater . 
A l  r 

Macab 

Oakland 

Res. Wells Cedar~rove 
50-03N-12E-20AI 
Shelby 

Unknown 

Barrel Reclaiming 

Unknown Dichloro- Croundwater 
e t hane 

Res. We1 1 42 40 0 7  

Creat Lakes 
Container Corp. 
63-03N-l0E-08M 
Pont lac 

Barrel, 
Landfill 

IMeldrIn, Surface Water, 
1.ead. Sediment. 
Carbon Groundwater 
Tetrachlor, 
Cadmium, 
Nickel 

Air, 4 1  41 7 5  
Ree. Well 



Section 5 Continued (Table 5.1.7) 

SAS Screen Map C o n  Site Name Resource 
b Date Code L Locatton Code Source of Point of Resource Potentially 

County Screened Number b Tovnahip Contamination Release Pollutant Affected Affected Let I tude I.nngt tude 

C R W P  I CONTINUED 

Oeklend Anchor Motor Frel~ht 
63-03N-IOE-l6BA 
Pontiac 

Truck Transport 

Ihknam 

Surface Oil, 
Diacherge Solvents. 

Dieeel Fuel 

Surface Water. 
Groundwater, 
Air, Soil. 
Wet land 

Fauns, 42 40 20 
Flora 

Re. Wells Sashabav 
Rond Area 
63-041-09E-3401 

Unknwo Benzene. 
Toluene, 
Xy lene . 
Dichloro- 
ethane 

Croundveter, 
Soil. 
Res. Well 

Oakland Cardinal Land Corp 
Veteran. 
63-03N-llE-29BC-BD 
Avon . 

Landfill 

Landfill 

Unknwn Chromium, 
Hanganem 

Res. We11 Surface 42 38 50 
Water 

 andf fill PCBs, Zinc Sanicem LP J Ponm Co 
63-03R-IOE-OZM 
Pont lac 

Surface Water, 
Crnundvater 

Oakland Bald Mountain Rrc Area Lnndfill Waste Plle. Benzene, 
Ceolo~ic )'I, Lead. 

Soil Surface 42 4 4  30 
Water. 
Sediment, 
Crnundwater. 
Res. Well 

63-0411-lOE-221B 
Orion Barrel 

Landfill 

Toluene, 
me. 

Oakland Indu.tr1al Servicea 
of America 
63-03N-10C-&CA 
Pontiac 

Landfill Phenol R , 
Naphthalene. 
Chloroethane 

Surface 4:' 41 44 
Water. 
Crnundvnter 



Section 5 Continued (Table 5.1.7) 

& 
U S  Screen Hap Co-o Site Hama Reanurce 
i Date Code I Location Code Source of Point of Reanurre Potentially 

County Screened Number b tovnahip Contamination Release Pollutant Affected Let 1 rude L o n ~ l  tuda Affected 

GROUP I CONTINUED 

Oakland 

Oakland 

Oakland 

Oakland 

Oak1 and 

Colller Id LP Pontiec 
63-0311- 10E-091) 
?onti.c 

Landfill Landfill 

hndf ill 

Phenol, Groundvater 
Dichloro- 
ethane. 
Chloro- 
ethane 

Rea. Well, 47 41 24 83 17 15 
Uetland. 
Sediment 

Sandfill LF No 2 
63-03N-1 lE-24nD 
Avon 

hndf ill Chem Prod 
Ufu* 
Dmeat ic, 
C a  

Croundwatrr, 42 39 16 A3 05 40 
Ree. Uell 

Landf ill 

Surf ace 
Discharge 

La~oon 

U n k n w  

Chriat4anaon b Adam. 
Road h u p n  
63-03N-l1E-29BB 
Avon 

Chraium, Soil 
Lead. Zinc 

Surfare 4? 38 58 
Water. 
Croundwater. 
Wetland 

Lnnthier Poundry 
and Hachine 
6345R-IOE-22DD 

Iron Steel Foundry 

Mirc Metal Product 

Perchloro- Soil. 
ethvlene Groundwater 

wou.. of Impnrte 
63-031-11142CC 
Avon 

Salt Storage Macamb Carolee St Area 
50-03N-12L-22 
Shelbv 

salt, Groundwater 
Chloride 

Surface 42 39 44 
Water. Sol1 
Rea. Well 



Section 5 Continued (Table 5.1.7) 

SAS Screen Hap C o n  Site Name Reaource 
6 Date Code 6 Location Code Source of Point of Resource Pstentiall y 

County Screened Number & Tomnohip Contamination Releaee Pollutant Affected Affected Latitude I.ongi tude 

CROUP 2 CONTINIRD 

Macomb 07 34 R a m n a  Park LF Landfill Landfill Phenols Surfacewater Surface 47 37 54 A3 02 41 
10-10-84 50-03N-I2E-33CA Water. 

Shelby Sediment. 
Groundwater. 
Ren. Well 

h c a b  07 37 Walkerland Landfill La~oon. Chemical Soil, 42 47 13 83 04 01 
01-27-86 Reclamat ion Berrel Products t4f~ Groundwater 

50-04N-IlE-05DC 
Washin~ton 

Macomb 05 4 2  Cloard Rm1i11 Rd 
10-10-84 Landf I l l  Weat 

50-03N-IZb19DC 
Shelbv 

Landfill Landfill Light 
Indurtrial 

Hacomb 05 43 Utlca Site Cardinal Landfill 
10- 10-84 land Corp. 

"0-03N-I 2I-33DC 
Shelby 

Lendflll Light 
Indurtrlal 

% 

Groundwater. 42 39 IU 8 3  04 50 
Hunfcipal 
Well. 
Ree. Well 

Surface 42 37 41 8 3  02 23 
Water, 
Croundwater 

Oakland 0 8  49 Kayo 011 Co. Car Station Underground Renzene. Groundwater 42 37 47 8 3  18 21 
08-01 -86 63-03N-IOE-31AD Tank Ethylhenrene, 

Pontiac To luene . 
Xy lene 

Oakland 08 SO Kinnoton lkvelopment Auto Hf8. I.andfil1 Domeetic Groundwater. Surfare 47 '39 IR 113 06 01 
.-- 10-1 1-84 63-03N-llE-24DC Co-. . Reeidential Water 

Avnn Heavy Ufp,. Well 

Oakland 0 8  51 Uichi~an Durt Cnntrol Oil Stora~e Ahove~round 01 1 
09-2646 63-03N-IOE-17AI Tank, 

Pont lac Surf ace 
Diacharue 

Groundwater 4:! 40 IR 8 3  17 52 



Section 5 Continued (Table 5.1 . I )  

SAS Screen Map C o m n  Site !lame Resource 
& Date Cnde & Lacation Code Source of Pnint of Rerource Potentially 

County Screened Number &Tavnmhip Contamination Release Pollutant Affected Af f ec ted I.atltude Lon~i tude 

Oakland 08 52 Oakland Co. M Com. Salt Stora8e 
W-19-85 Dixie Irke 

63-04N-WC-03DC 
Sprin~field 

Oakland 08 53 Pontiac QIC Truck Auto Ufr. 
10-0344 aod Coach Divirion 

63-021-10E-03M 
Pontiac 

Oakland 07 58 Oakland Co. M Corn Landfill 
10-11-84 Sanitary Lt 

63-031-10E-OIBB 
Pont lac 

Oakland 07 
011-20-85 

59 Stana truck in^ LI Landf ill 
63-03N-lle-24C 
Avon 

Oakland 06 6R A v o n T u p J & L  
08-25-86 63-03lbllE-74DD 

Avon 

Oakland 06 60 Sandfill L F N o l  .. 09-23-05 63-03N-llE-24DIl 
Avon 

Landf ill 

Landfill 

Pile Sod iua Surface Water, Soil, 47 46 11 
Chloride Groundwater, Wetland 

Re.. Well 

krrel, PCB., Surface Water, Groundwater, 42 43 04 
turdfill Cyanide Sol 1 Air. 

Bas. Well 

Barrel, Doaestlc 
Landfill b.. 

Li8ht 
Industrial 

Croundwater, 42 42 26 
Soil 

Landfill Phenolr. Groundwater Sof 1 
Chroaium. 
Lead. Zinc. 
Capper, I I; 
Dichloro- 
ethane 

Landfill1 Copper, 
Chraium 

Landfill Heevy MR. 

Surface 42 39 17 83 05 43 
Water. 
Croundwater 

Groundwater, 47 39 19 13 05 45 
Rea. Well 



Section 5 Continued (Table 5.1.7) 

SAS Screen Map C o n  Site Name Renource 
b Date Code 6 Location Code Source of Point of Resource Potentially 

County Screened Nunber b Tovnship Contamination Release Pnllutant Affected Affected Latitude I.ongi tune 

Oakland 

Oakland 

Oak1 and 

Oakland 

Oakland 

Oakland 

Oakland 

Snll An~elos Asphalt 
Materials 
63-03N-llE-29M 
Avon 

Asphalt Rnofin~ 
Prod. 

Surface 
Dischar~e 

Salt pi18 

Ilnknd 

Plpeline 

Unknown 

Oil Groundwater. 41 38 59 83 OR 20 
Res. Well 

Surface 42 45 51 83 I4 31 
Water. 
Groundwater. 
nee. we11 

Oakland Co. Rd. C m .  
Lake Orion 
11-09-83 
63-04N-IOE-14AI 
Orion 

Salt Storale Chloride 

Pontiac Steel 
63-04N-ORL14BD 
Springfield 

Heavy Mfa. Groundwater 

Buckeye Pipeline 
63-04N-09E-19BC 
Independence 

Pipeline 

Landf ill 

Gas Station 

Chrm Prod Soil 
MfR 

Groundwater 41 44 28 83 26 42 

Clarkston Rd Area 
63-0413-09E-21BD 
Independence 

Doratic 
C o m  

Groundwater, 42 44 34 , 83 24 17 
Res. Well 

Benzene. Croundwater, 
Toluene. Soil 
Xy lene 

Northpoint Office 
Bldg. 
63-01N-IOE-05DC 
Blooafield 

Under~round 
Tank 

Nu Kar Productr 
63-03N-09E-13RD 
Waterford 

Metal Coating Surface Chem Prod Soil 
Dischar~e Mf g 



Section 5 Continued (Table 5.1.7) 

SAS Screen I(.p C o n  Site Name Rerource 
b Date Code 6 Location Code Source of Point of Reawrce Potentially 

Countv Screened Wumber b Township Contamination Releare Pollutant Affected I.at i tude Long l t tide Affected 

GROUP 2 CONTINUED 

Oakland Re.. we11 
Coolev Lake Rd 
63-03Nd9C-28DC 
Waterford 

Unknown Unknown Toluene. 
Xvlene. 
Renzene . 
Dichloro- 
ethane 

Croundva ter Res. Well 42 18 19 

Oakland Rem. Vella 
bybee L Sanhabw M 
63-04N-091-34AB 
Independence 

Unknown Unknown Benzene. 
Xylene, 
Ethyl- 
bentene 

Croundvater. 
Rer. We1 l 

Oakland Vlnmood St. 
63-04N-IOC-OPAB 
Pontiec 

Unknown Unknown Flourotri- 
chloro- 
wthane 

Grmndvater, . 
Rem. Well 

Oakland Total Car Station Caa Station Unknoun Petroleum Croundvater, 
Soil Rocherter b Tirnken Rd. 

63-01N-1lC-IlBB 
Avoo 

Oakland Buy-Rite Ser. Stat. Car Station Under~round Benzene, 
63-03N-IOE-23CC Tank Toluene, 
Pont lac Xvlene 

Oakland lenneth Rd. LP Landfill Landfill Heavy Mfu, 
63-03N-IOE-l8BC Yarte 
Pont lac 

Surface 42 40 48 
Water* 
Ground- 
water 

4 
the c a o n  mite n m  ia for identification only and im not neceaaerlly a party reepaneible for contamination. 



Table 5.1.7 continued MICHIGAN SITES OF ENVIRONUENTAI. CONTAMINATION IN 
CLINMN RIVER/SECTION 6 WATERSHED 

& 
SAS Screen Map C o ~ n  Site N a m  Resource 

b Date Code b Location Code Source of Point of . Reeource Potentially 
County Screcned Number b Tovnahip Contamination Releaee Pollutant Affected Affected Latitude L o n ~ i  tune 

CIOUP I 

Uacab 

Macab 

Macnmb 

GROUP 2 

Uacomb 

Macomb 

South Mneoab Diap Landfill 
9 and 9A. 
50-03N-I3E-l5sc 
b e a d  

Landfill Methyl 
Ethyl 
Ketone. 
Ethyl 
Ether 
Styrene 

Groundwater, Surface 42 41 02 
Soil. Afr. Water 
Res. Well 

Ree. Well Card Rd Unknown 
50-03N-13E-I5DA 
Macomb 

Unknnwn benzene Croundvater, 
Re.. Well 

Re.. Well Foe. Rd Unknown 
50-03N-13E-ION: 
Macomb 

Unknown Tetra- 
chl oro- 
et hy lane 

Groundvater. 
ha. Well 

Ree. Welle 32 Hlle Rd 011 Drilltng 
50-05N-131-33 
A w d a  

Waahin~ton Tvp Landfill 
Sac 8 I.andfilla 

Ceolo~ic Fb Rrine, 
Chlorides 

Groundwater 42 48 47 

Landfill Lead, 
Chromium. 

Croundvater Surface 47 46 57 
Water. 
Soil 50-04N-12E-09 Cadmi urn, 

Waehin~ton Zinc. Iron. 
Nickel. 
Uan~anene 





TABLE 5.1.8 ACTIVE HAZARWtlS WASTP: TREATWNT, STORAGE, OR I)ISPOSAI. 
FACILITIES WITHIN THE CLINTON RIVER WATERSHED RY RIVER SECTION 

Section Number 
Nap ID Facility Name 
Number EPA ID Wumber 

Street Addreee 
Lat 1 tude lm#I tude City 

' Type of Paclllty 
(I 

RCRA State 
P N ht. Pnt. 

Date I Part A A O Stn- Sta- 
Notified T S n C Date S N tus tue 

Section 1 
Safety Kleen Corp. 
WXD098673890 

Section 1 
Selfrid#e Air National 
Guard (SANG) 
MID099113128 

Section 3 
[IS Chemical Co., Inc . 
n 1 m 3 m m  

Section 4 
Ford notor Company 
Sterling h l e  Plnnt 
MI WUZ5SiZO 

Sect Ion 4 
Vlckera. Inc. 
~1~001722552 

Section 4 
BAS? Uyandnt te Cnrp. 
MIDo5700747A 

Section 4 
DuPont P. I De Nelaure 
n1~099124369 

44043 N. Grossbeck Huy 85/06/03 X Clos~~re ' CPR N1 
Mt. Clemenn Proposed 

Detachment I/DDE 80/OA/ 18 X 
Ht. Clemenr 

O / I / l  I NCI N 1 

3900 Hound Road 80/08/18 x x x Closure 
Sterlin~ Hej~htn Proposed 

1401 Crooke Rd. t)O/OR/I 8 X Closure NC I N I 
Trov Proponell 

1700 Rlanev Dr. 
Trov 

945 Stephenson Hvy. R0/08/ 1 1 X RO/II/IR I NC I NI 
Troy 



Table 5.1.8 continued 

Tvpe nf Facilitv RCRA State 
Section Number I P N ht. Pat. 

Hap 10 Facllity Name Street Addrean Date I PartA A fl Sta- Sta- 
Number EPA 10 Nuder Lat i rude Imnpi tude City ~otlfied . T s D c mate S N tue tue 

HuO8 Section 4 42 27 19 13 06 56 625 Wanda Ave 
Gage Product8 Company Ferndale 
HI0005338001 

W09 Section 4 42 20 00 03 08 00 601 Woodward Hei~hta so/as/i2 x x w1 w1 Eollllll 
Reichhold Chemicals. Inc. Perdale 
HIW)2O(M7128 

PVl0 Section 4 42 30 40 83 02 50 30800 Mound Road 80/08/l l X 80/11/17 I AI'R NI 
Q1C Technical Center Warren , 

HID050615996 

WI I Section 4 
US A m y  Tank Automotive 
C-nd 
MID21022701 

42 29 44 83 22 12 6501 C I 1  Mile Rd 
Warren 

Partial 
Closure 

4 2 2 7 1 5  8 3 0 3 8  21441HooverRd 
Warren 

Hvl2 Section 4 
W I  Int'l Corp. 
Udyl ire Sel-Rex 
HID056717747 

42 28 00 83 02 20 23343 Sherwood 
Warren 

WCI NI HU13 Sectton 4 
kehem Producta, Inc. 
MID005362223 

12 27 02 83 00 46 11177 P.. 8 Mile Rd 
Warren 

HU14 Sect ion 4 
General Electric Co 
HID044254423 



Table 5.1.8 continued 

type of Facility RCRA State 
If P N Pmt. Pmt. Saction Number 

Map ID Facility N a n  
Ik.bar CPA ID lumbar 

Street Addrema 
Latitude Lon~ftude City 

Date I Part A A 0 Sta- Sta- 
~otified T s D c nste S N tue tue 

Section 4 
MacDermid Incorp 
MID005338371 

I NCI 

I N C I  32100 Stephenson h v  ~ 0 1 0 ~ 1 1 ~  
Madimon Heilhcm 

X Closure 
Proposed 

Section 4 
Parker Cham Co 
MID057676124 

Section 5 
QIC CPC - Fiero Attrembly 
MID005356910 

900 Baldwin Ave 801081 I2 
Pontiac 

I CPR 

Ona Pontiac Plaza 80108ll2 
Pontiac 

Section 5 
QtC Pontiac Motor Div. 
MID005356886 

275 Franklin St 80/OR/14 
Pontiac 

- sect 
Q?c 
Pont 
MID9 

see t 
QIC 
Pont 
m 1 w  

.on 5 
'ruck i Coach Div. 
!.c Yest 
10568836 

I AUR 

660 8. Boulevard E 80IORl13 
Pont iec 

Ion 5 
:ruck i Coach Div. 
1.C I8.t 
I5356902 

X X Partial 
C1 nullre 

Cloned I 1251 Joalyn Rd 801081 13 
Pontiac 

Section 5 
CHC Uhe b Distribution 
Diviaion 
ItIWM331289 



Table 5.1.8 continued 

Type of Facilitv RCRA  stat^ 
Sectton Number U P N Rt. Pmt. 

Hap 10 Facility Name Strert Addreaa Date I Part A A 0 St.- Sta- 
Number EPA ID Nuder Latitude Longitude City Notified T S D C Date S N tue tue 

Code Key: 
T - Treatment Pacility PAS - Part A Statua 
S - Storage Facility Pert A Date - Date PaciIity/Insta1lation 
D - ~iapoaal ~acility rubmitted Part A 

Part A Facility Staturn Idic8t0t 
UIC - Underaround Injection Facility I - P.xistin~ 

2 - New 
3 - Cloaed 

m Z 2  Section 5 
Safety Kleen Corp 
4-055-02 
PIDO00722686 

42 37 29 83 8 54 751 Orchard Lake Rd ~01081 l R 
Pontiac 

X Closure 
Prnposed 

M 3  Section 5 42 41 35 83 13 46 5260 Williams Lake Rd 80108/18 X ~olllll~ I NC I N I 
QK V#h 6 Diet. Dtv. nravton Plaina 
Dravton Plaina 
MIM)039 12920 

RV24 Section 6 42 43 10 P3 I5 13 4555 Ciddinfia Rd 8OIORIIA X X 80111119 I NCI N1 
C)IC Q U D  Lake Orion t u p  Lake Orlon 
HID00071R544 

Nu25 Section 6 42 48 21 82 59 43 701 E 32 Uile Rd SOIOSll5 X X . X  Cloaure 1 CPR NI 
Pord notor Company Romeo Propnaed 
R o w o  tractor Plant 
UlDO78400165 

RCRA and State Permit Statue: 
I - Petlit Iaeued 
AUR - Application Under Review 
CI - Application Called In Nnt Yet Received 
NCI - Apolication Not Called in  to Date 
CPR - Cloaure Plan Under Review 
PR - Permit Revoked 
PD - Permit Denied 
NI - Not Issued 



5.2 SECTION 4 - RED RUN AND ITS TRIBUTARIES 

5.2.1 Point Sources 

In Section 4 of the Clinton River watershed (Red Run), there are 10 
continuous direct industrial dischargers, two intermittent direct indus- 
trial dischargers (GM Tech Center and Borg Warner), one continuous direct 
municipal discharge (Warren WWTP), and one intermittent municipal direct 
discharge (Southeast Oakland County Sewage Disposal SystedPollution 
Control Facility - SOCSDSIPCF) (Table 5.1.1) (Map 6.5). Of these, only 
the Warren WWTP is considered by the MDNR as a major discharger. 

Continuous Industriol Dischargers: 

Flow, outfall type, and parameters limited or monitored for each dis- 
charger are shown in Table 5.1.1. Effluent limits are found in Appendix 
5.1. 

All industrial facilities discharge non-contact cooling water. Ford 
Motor Company-Sterling Axle Plant, and Chrysler/Volksvagen discharge the 
greatest amounts, 8.5 and 3.5 mgd respectively. General Electric 
Carboloy Systems also discharges 0.664 mgd noncontact cooling water. All 
others discharge 0.1 mgd or less.. 

In addition to noncontact cooling water, Schenck Treble discharges 
0.00017 mgd cooling tower blowdown water, Union Carbide discharges 
0.05 mgd holding pond lime slurry water, and Chrysler/Vollrsoragen dis- 
charges same coal storage runoff with its non-contact cooling water from 
outfall 001. 

Intermit tent Industrial Dischargers. 

Undetermined amounts of pedtted stormwater are intermittently dis- 
charged from General Electric, Big Beaver Specialties, ChryslerIVol~agen, 
Borg Warner, Ford Motor Company, and the G.M. Tech Center. 

5.2.1.3 Continuous Municipal Discharges 

The only continuous point source municipal discharge to Section 4 of the 
Clinton River (Red Run) is the Warren WIJTP. This facility is a publicly 
owned tertiary wastewater treatment system with a design capacity of 60 mgd, 
but tho annual average flow is 31 mgd. The p h t  serves a separated 
collection system with tva main interceptors and on0 rcmota lift station, 
About 25% of the plant inflow is non4a~~.stic wastewater. 

Incoming wastewater flows through a bar screen before entering seven raw 
sewage pumps. Under most conditions, one or two pumps are used at a 
time. The screened wastewater is pumped to three grit chambers. Normally, 
only two grit chambets are used, the third diocharges to a 50 mlllion 
gallon raw sewage retantionlequalizer basin and is used only during high 
f low periods. 

Primary clarification is performod in eight rectangular settling tanks. 
Secondary treatment and nitrification is accomplished by the single state 



activated sludge process in six aeration tanks. Ferric chloride is added 
to the discharge from the aeration tanks for phosphorus removal. A 
polymer may also be added at this point. Secondary clarification is 
performed in eight circular settling tanks. All eight are routinely used 
but only six are needed to treat dry weather flows. Tertiary treatment 
is provided by twelve high rate, mixed media filters. Filter backwash 
water (chlorinated effluent) is recycled to the head of the aeration 
tanks. Tertiary effluent is chlorinated and discharged to Red Run via 
outfall 001. 

Waste activated sludge (WAS) is thickened by one of three air-flotation 
units. Thickened WAS is stored and then cambined with primary sludge and 
vacuum filtered. A cationic polymer is added as a filtering aid. The 
filtered sludge is incinerated. The ash is sluiced to an ash lagoon. 
Air flotation underflow, vacuum filter filtrate and arh pond effluent are 
all discharged to the influent. 

Warren has permit limits for several standard conventional parameters and 
monitoring requirements for five heavy metals and cyanide one to seven 
timas per week (Appendix 5.1, Table 5.2.0). Loadings of conventional 
pollutants from all dischargers except Warren and SOCSDS are minimal. 
Loadings based on Monthly Operating Reports (MORE) between 1982 and 1986 

I for selected water quality parameters from the Warren WWTP are presented 
in Table 5.2.1. 

Wastewater monitoring of the Warren WWTP was performed during one twenty- 
four hour survey period starting May 18, 1986 to determine facility 
compliance with water discharge regulations (Stone, 19874. Survey 
results were compared to the Final National Pollutant Discharge Elimina- 
tion System (NPDES) permit limits and monthly operating reports. The 
Warren WWTP was in compliance with its limits. The effluent was also 
analyzed for other parameters not limited by their petmit including 

I metals, organics and nutrients. Loadings are shown in Table 5.2.0 (point 

I source survey) and 5.2.1. (BfOR's) . 
Table 5.2.1 indicates that flow remained constant with an average of 
117,347 ms/d (31 million gallons per day) ranging from an average of 
105,991 ms/d (28 million gallons per day) in 1984 to 120,754 mt/d (31.9 
million gallons per day) l a  1985. 

Annual average suspended solids loadings were lavest in 1982 - 33,619 kg 
(74,117 pounds) and highest in 1986 - 55,714 kg (122,829 poundr) with a 
mean of 42,364 kg/y (93,397 poundr per year). Average suspended solids 
loadings in 1985 and 1986 were over 50,588 kg/y (111,529 pounds per year) 
compared to an average of 36,880 kg/y (81,308 pounds per year) for the 
three previous years. 

BOD5 loadings remained stable from 1982 to 1986. The lowest carbonaceous 
BOD5 loading was in 1986 with 41,510 kg/y (91,515 pounds per year) and 
the highest was 54,377 kg/y (119,881 pounds per year) in 1984. The mean 
BOD load for the five year period was 47,184 kg (104,024 pounds). 

5 

Total phosphorus loadings increased over the five-year period with 1985 
and 1986 loadings greater than 30,400 kg/yr (66,000 pounds per year) as 
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compared to 1982 through 1984 loadings of less than 25,855 kg/yr (57,000 
pounds per year). The total phosphorus concentration changed little 
during this period ranging from 0.60 mgll in 1983 to 0.80 mgll in 1986. 

The free cyanide concentrations remained at or below the detection level 
of 0.01 mgll in 1982 and 1986. 

Total copper concentrations increased from an annual average of 7 ugll in 
1982 to 12 ugll in 1986. Total chromium levels also increased from an 
annual average of 7 ugll in 1982 to 32 ugll in 1984. Total cadmium 
concentrations increased from an average of 3.3 ugll in 1982 to 8.39 ug/l 
in 1985 and then dropped drastically to 0.57 ug/l in 1986. Total mercury 
concentrations were only measured for 2 years, but appeared to increase 
from 0.25 ugll in 1985 to 0.59 ug/l in 1986. Total silver concentrations 
were at or near the detection level of 10 ugll. Total zinc averaged 55 
ugll from 1982 through 1984 and varied little. The lowest zinc concen- 
tration was 47 ug/l in 1983 and the highest warn 61 ugll in 1986. 

The City of Warren operates a separated storm and sanitary sewer system 
and therefore there are no combined sever overflows from Warren to Red 
Run. 

The Warren WWTP receives effluent from nearly 2400 businesses and indus- 
trial facilities. These non-domestic users were required to list the 
materials they discharged to the Warren sewer system. Then Warren was 
required to develop a pretreatment program with specific limits which 
must be met prior to discharge to the municipal system. Many of these 
non-domestic users discharge metals to the WWTP. 

Warren's industrial pretreatment program was approved in 1985. One 
thousand sir hundred and thirty (1,630) of the nondomestic users were 
defined as major significant urers. After field surveillance and efflu- 
ent monitoring, 93 were determined to be regulated by conditioru of the 
approved pretreatment program (Table 5.2.2). 

In 1987, 42 of these were audited for compliance with pretreatment 
standards requirementr. Of theme, 33 were in compliance but nine were in 
significant non-compliance (Table 5.2.2). A list of those in non- 
compliance was publiehad in the local newspaper and enforcement action 
initiated. Action6 varied from verbal and written notification to 
enforceable compliance schedules. 

Violations included ucessive discharger for nickel, zinc, chramium and 
cyanide. Some dischargers have already initiated new treatment facili- 
ties to remediate these problems. Specific details u e  listed in War- 
ren's 1987 IPP Annual Report (Herriman, 1987). 

5.2.1.4 Intermittent Municipal Dischar~ers 

One intermittent point source (SOCSDSIPCF) and nonpoint (urban storm- 
water) sources represent the most significant pollutant transport mecha- 
nisms in Section 4. The hydrodpnrmics of the channeled portions of Red 
Run exacerbate the pollutant transport process by rapidly transporting 
high volumes of stonwater and combined sewer and atom water into 



Table 5.2.2. Major o r  S ign i f i can t  Nondomestic Users Regulated by the C i t y  o f  Warren's Pretreatment 
Program. 

Not Tested Compl iance S ign i f icant  Non-Compliance 

Acco Company 
Ajax Metal Processing 
A l l i e d  Materials Corp. No. 2 
American Metal Processing 
Beta Manufacturing Corp. 
Cadil lac Gauge - Machine Assembly 

& Engineering 
Chrysler Corp. - Truck Assembly 
Cold Heading - Plant 11 
Color Custom 
Condama t i c Company 
Copco Door Co. 
Creative Products 
Cross 6 Trecker Corporation 
OAK Plast ics Company 
Dy-Chem Products Co. 
Dyneer-Tractech, Inc. 
Equ i p e n  t Mf g 
F. Jos. Lamb Co. 
Farathane 
General Polymers of Michigan 
Harper Steel Service Center 
Hercules Machine 
Hol ley  Carburetor Div. 
Hoover Steel Treating 
Hydra-Loc k Corporation 

Ace Finishing 
&hem Products, Inc. 
B & L Plat ing 
Bundy Tubing Mfg. - Mfg. Bldg. 

6 P la t ing Bui ld ing 
Cadil lac P la t ing 
Cadmet Corp. 
Chrysler Stamping 
Colt Industr ies 
Copper Brazing 
Det ro i t  Arsenal 
De t ro i t  Radiator Repair 
E l  ias Brothers Wholesale 
Essex Brass 
Everfresh Juice Co. 
Formsprag Co. - 23601 Hoover Rd 
Formsprag Co. - 23501 Hoover Rd 
Freshman Lab 
G.E. Carboloy 
General Motors Hydramatic 
General Motors Tech Center 
Leebert S i  1 versmi ths 
Michigan Controls 
Mo1 d-Tech 
Mortel l  Co. 
Quin Tech 

Creative Electroplat ing 
De t ro i t  Rustproof ing 
Enamelcote 
Fin i -Fin ish 
Kencoat Company 
Modern Hard Chrome 
Norbrook P la t ing  
Peninsular P la t ing  6 

Chemical Products 
Sta-Bri t e  



Table 5.2.2 continued 

Not Tested Compl iance Signi f icant Non-Compliance 

Ideal Pol ishing Company 
Induction Sew ices, Inc 
Industr ia l  Foamcraft 
Jaloy Mfg., Co. 
Kent-Moore Corp. 
Keo Cutters 
LaSalle Machine 
Lincoln Gage Co. 
Mahon Rol l  ing Door 
Metal Specialists, Inc. 
Metal lurg ica l  Processing 
Michigan Rivet 
N i t  ro-Vac Heat Treat 
Paint Work Inc. 
Patterson Heat Treat 
Plymouth Shafting 
Prince Macaroni 
R L B Metal Finishing 
Resin Services 
Ring Finishing 
Ring Screw Products 
Rod Conversion, Inc. 
Saturn Ceramic Coating Co. 
Schwarb Founding Co. 
Vol kswagen - Eleven Mi le Rd 
Vol kswagen - Parkview 
Neldaloy Products 
Uel form Electrodes 

Super Steel Treating 
Superior Enameling 
Superior Polishing 12 
Sure Coat Enamel i n  
Udyl i t e  Corp. (OM1 S 
Warren Custom Plat ing 
Wolverine Die Cast Corp. 



Section 3. The significant contribution of Red Run to the flow of the 
Clinton River is evident even during drought flow (Figure 3.7). Drought 
flow from Red Run is primarily treated wastewater effluent from Warren. 

The Southeast Oakland County Sewage Disposal System/Pollution Control 
Facility (SOCSDSIPCF) is the intermittent discharger to Section 4. To 
understand the source and magnitude of the discharge, a short history is 
presented which begins in the 1920's. 

. Red Run has been a major concern within the Clinton River drainage basin 
for many years. In the 19208, Red Run was an open drain serving the 
rapidly growing Royal Oak and immediately adjacent areas via the Royal 
Oak Drain. Through the years, additional urbanized areas added their 
insult to Red Run. By 1947, flooding caused increased concern because of 
the immense volume of runoff draining to the Clinton River via Red Run. 
The widening and straightening of Red Run channel from the intersection 
of Campbell And Twelve Mile Road to the Clinton River was authorized in 
1948 and completed in 1954 by the U.S. Army Corps of Engineers (USCOE, 
1979). 

- 
This flood control measure caused Red Fhm to be a totally artifical 
system to handle increased flow. This 19.3 km (12 mile) distance was 
videned to bottom widths of 12.2 m (40 ft) upstream of Bear Creek, 24.4 m 
(80 ft) below Bear Creek, 30.5 m (100 ft) below Beaver Creek, and 28.f-m 
(125 ft) below Plum Brook, (USCOE, 1976). At the same time (1952) a 
spillway was constructed on the lower Clinton River to help alleviate 
flooding problu~r -in Section 1 (USCOE, 1979). CL 

The Royal Oak a r u  continued to grow, requiring better drainage and 
resulted in the construction of the 12 Toww Drainage System in 1965 at a 
cost of $38,536,000 (D. Snyder, personal c~mmunication 1987) (Figure 
5.2.1). This project enclosed and increased the volume of many natural 
and previously existing enclosed dralns. Normal flow was discharged 
through the Southeast Oakland County Sewer Interceptor along Stephenson 
Highway which goes to the Detroit Wastewater Treatment Plant (Figure 
5.2.2). The system drains all or parts of Hazel Park, Madison Heights, 
Troy, Ferndale, Royal Oak, Clawson, Berkley, Huntington Woods, Oak Park, 
Pleasant Ridge, Beverly Hills, Royal Oak Township, Southfield and Bir- 
mingham (C. Mc?Kinnan, p a r s o d  communication 1987). 

The capacity of the 12 Towns system is 123,348 mS (32.5 million gallons). 
Volumas in excess of this amount overflow fram the outlet structure 
(Figure 5.2.3) of the 12 Towns system, located lmmdiately downstream of 
Stephenson Highway, into the then open portion of Red Run. This large 
combined sewer system discharged an enormous road to Red Run, affecting 
its entire length and several miles of the Clinton River downstream of 
its confluence. Because of the degradation fram this facility, the 
Michigan Water Resources Commission required better facilities to handle 
the wastewater (D. Snyder, personal cammunication 1987). 

To meet this need, the Southeastern Oakland County Sewage Disposal System 
Pollution Control Facility (SOCSDSIPCF) was built in 1973 for greater 
storage capacity, to reduce the number and amount of overflows to Red 
Run, to provide primary treatment and to route its daily discharge to the 



CLINTON RIVER DRAINAGE BASIN (760 SQ MI.) 
TWELVE FWPJS DRAIN O IS3 IC7  (28 55. MI.) 

- Flgure 5.2 .I  Twelvil Towns sewer' DI8crict i n  the lk Raxt-Watershed, Section 6 .  



Figure 5 .2 .2  Sever System Servicing the Twelve Towns Sewer District prlor to  1073.  



OUTLET STRUCTURE 

TWLLVL TOWNS R f L l t ?  DRAINS 
OAI(LAN0 COUNTY, MICHIGAN 

Figure 5.2.3 



Detroit Wastewater Treatment Plant via the Dequindre Road Interceptor. 
The SOCSDS/PCF is a 235,453 m3 (62.2 million gallons) underground gravity 
storage structure with a high weir and skimmer, chlorination facilities 
at the outlet structure, and a dewatering pump at Dequindre Road (Figure 
5.2.4) (Hubbell, Roth, and Clark 1969). 

Approximately 3.4 kilometers (2.1 miles) of Red Run from Stephenson 
Highway (the downstream end of the 12 Towns System) to Dequindre Road in 
Madison Heights were enclosed in concrete (Figure 5.2.4) with two parallel 
separate 15 foot high by 30 foot wide sections running lengthwise within 
the structure at a cost of $25 million (D. Snyder, personal communication 
1987). 

The total capacity of the pollution control facility is 235,453 m3 (62.2 
million gallons). The facility discharges 169,901-198,218 ms per day (44 
to 52 mgd) to the Detroit wastewater treatment plant via the Dequindre 
interceptor during dry weather and up to 594,654 m3 (157 mgd) a day 
during wet weather. 

When the facility is full, the excess overflows at the Dequindre Road 
outfall to Red Run. The facility provides a more stable system and 
primary treatment and chlorination for overflows which occur only during 
wet weather. Overflows from this system occured 10 to 12 times per year 
between 1973 and 1978 (SEMCOG 1978). 

*men SOCSDS/PCF overflows, several water quality parameters are measured. 
Concentrations and load$ngs of these parameters at the overflow from 1976 
through 1986 are shown in Table 5.2.3 based on monthly operating reports 
submitted to the Michigan Department of Natural Resources. This table 
does not include the regular flow of up to 198,218 m3/day (52 mgd) to the 
Detroit wastewater treatment plant via the Dequindre Interceptor. 

The number and volume of each overflow varied widely from year to year 
depending on the duration and frequency of storm events. The average 
number of days overflowing per year was 11. The total annual overflow 
ranged from 2,710,346 ms (716 million gallons) in 1980 to more than 
15,520,140 ms (4,100 million gallons) in 1976. The annual average for 
the 11 year period was 7,434,526 ms (1,964 million gallons). 

BOD total suspended solids, and phosphous loadings to Red Run were 
e s t L t e d  at 511, 1192, and 27 metric tons per year between 1973 and 
1976, respectively (SEMCOG, 1978a). The BOD loading represents the 5 
third highest BOD5 source to the lower river. 

Annual BOD5 loadings decreased from 742,497 kg (1,636,934 lbslyr) in 1976 
to 126,891 kg/yr (279,748 lbslyr) in 1986 (Table 5.2.4). BOD5 loadings 
between 1982 and 1986 were less than 136,077 kg/y (300,000 lbs/yr) 
compared to the average for the 11 year period of 207,002 kg/yr (456,364 
lbs/yr). The generally recommended MDNR BOD5 effluent limits for 
secondary wastewater treatment plants is 30 mg/l as a seven day average 
and 25 mgll as a 30 day average. The seven day average was exceeded from 
1976 to 1978 with mean annual BODS concentration of 30 mgll or more for 
each year. Between 1979 and 1986, mean annual BOD concentrations were 
less than 30 mg/l with the lowest in 1984 (18 -/ly. 





S o u t h e r s t e r n  O r k l r n d  Co.  S e u r g e  O i s p o s r l  S y s t e m  
M o n t h l y  O i s o h r r g e  R a t e s  i n t o  the R e d  R u n  f r o m  1976-1986 

1916 
F e b r u r r  y 
R p r  11 
n - Y  
June 
July 
A u g u s t  
S e p t e m b e r  
O o t o b e r  . 
T o t a l 8  

100 
110 
<I0 
1 con 
7 0 

' ,1917 
F e b r u a r y  
H r r c h  
A p r  i 1 
S e p t e m b e r  
O e a e m b e r  
T o t r l  8 

C: I 9ie 

t-' 
H r r o h  
n-Y 
June 
T o t r l  I 

1979 
January 
H r r o h  
A p r  i 1 
n - Y  
June 
July 
N o v e m b e r  
O e c e r b e r  
T o t a l c  

1980 
M a r c h  
R p r  i 1 

C .  n-9 
June 

a July 
A u g u s t  
S e p t e m b e r  
ToLal l 



Southeastern Oakland Co. Sourge Disposal Syster  
Monthly Oischargo Rator i n t o  the  Red Run from 1976-1986 

1982 
January 
Nrrch 
June 
Julynwww 
Novrmber 
Total,: 

1983 
Apr i 1 
rlay**w* 
June 
Ju ly  
October 
Oeoerber 
Total8 

8984 
Nrroh 

! a u  
nu9u.t 
Sopterbor 
Novmrbor 
Totr  1 I 

1985 
January 
February 
Nrrch 
Apr i 1 

! 3 y  
August 
Sept r rber  
00 tobr r  
November 
Tota l  I . . 1986 
March 
Juno 
Ju ly  
Srpterbec 
Oatobvr 
Tota l  : 



T & l m  5,2,4 C o m p r r i s o n  o f  Flou m d  Loadings lnto Red Run by ~ w t h c r a s t & n  
O m k l a n d  C o u n t y  S - w r g w  D i r p o r m l  S y r t m m  m n d  U l r r - n  UUTP 

Y w r r  F-erl  1 l t y  

T o t r  l 
F l o w  i n  
M i  11 ton 
O r  l 1 onr 

800-5 
Lord i ng- 
I br . / y-rr 

Suspended 
Sol  ids 

Lord l ngr 
1 bm. / y-rr 

1983 
S.O.C.S.D.S./P.C.F. 
W a r r a n  WWTP 

1984 
S.O.C.S.D.S./P.C.F.  
W r r r m n  WWTP 

1985 
S.O.C.S.D.S./P.C.F. 
W a r r l r n  WUTP 

O u - r r l l  R n n u r l  Mmmn P-r Y-mr 
S.O.C.S.D.S.0P.C.F. 
Umrrm-m UUTP 

36 BOD-5 C a r b o n  





The hydrodynamics of Red Run Influence downstream Clinton River water 
quality. A serious pollutant transport results from the SOCSDS/PCF, an 
intermittent municipal source also called a CSO, as well as urban storm- 
water runoff. 

The Red Run watershed is presently more than 75X developed with projec- 
tions of nearly 100% development by the year 2000. Residential uses 
comprise over 45% of all land use, with commercial and industrial uses at 
17X, and public land use at 11X (USCOE, 1979). The great extent of 
sealed surfaces in this highly developed area has led to severe flooding 
problems. During major rain events, water levels in Red Run rise very 
quickly, conveying huge amounts of stormwater to Red Run via drains. 

Many drains carry stormwater to Red Run. One large drain project was the 
Henry Gram Drain, which began in 1972 and was completed in 1974. This 
drain enters Red Run downstream of Warren's discharge, transfers storm- 
water from Madison Heights and Troy and was built to handle up to 173 
m3/s (6,100 cfs) assuming that a proposed Red Run expansion project would 
be soon implemented. This project was to further widen and straighten 
Red Run downstream of Dequindre to the Clinton River at the cost of 
$150,000,000. In November 1986, Public Law 99-662 deauthorized the 
project, but a smaller widening project was undertaken in 1976. Since 
the original Red Run project was not built, the Henry Gram Drain was 
limited to 14 m3/s (480 cfs) . This flow was increased to 23 m3/s (800 
cfs) after widening Red Run an average of 1.5 meters (5 feet) between 
Dequindre and Mound Roads in 1976. Other major stormwater drains dis- 
charging to Red Run include the Schoeherr Drain from Warren and the 15i 
mile Road Drain from Sterling Heights and Warren. Numerous other small 
drains carry large amounts of stormwater to Red Run. 

The Red Run Channel capacity is presently 142 to 170 m3/s (5,000 to 6,000 
cfs) at Dequindre Road. The eastern limits of the open portion of Red 
Run increase to 227 mS/s (8,000 cfs) at its confluence with the Clinton 
River. The slope of Red Run falls less than 0.57 meters per Zcm (3 feet 
per mile) (USCOE 1979). 

The Inner County Drainage Board has assigned the responsibility for basic 
maintenance of Red Run, including periodic shoal removal, to the Oakland 
County Drain Commissioner. The Commissioner has authorized periodic 
dredging in Red Run to maintain rapid conveyance of stormwater out of 
Section 4 into the Main Branch (Section 3). Table 5.2.5 lists the times, 
dredging locations, approximate costs and disposal location of sediments 
dredged from Red Run. 

Red Run is included in a list of priority stormvater areas (Figure 
5*2,5), a designation for areas of future development in the Clinton 
River Basin (SPICOG 1981a). Quantitative characterizations of urban 
stormwater runoff in Section 4 have not been attempted, but SEMCOG 
(1978a) estimated that each year 18,223 metric tons of suspended solids, 
620 metric tons of BOD5, 78 metric tons of nitrogen, and 34 metric tons 
of phosphorus were discharged via urban stormwater runoff to Red Run 
(Table 5.1.5). Suspended solids and BOD5 estimates from Section 4 
stormwater were second only to loadings estimated from active cropland 
along the North Branch. 
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Several industrial dischargers have NPDES permits for stormwater runoff 
through specified outfalls. NPDES permits do not presently require 
dischargers to report flow frequency, duration, quantity, or water 
quality of stormwater discharged. 

Clearly, SPiCOGs estimates implicate urban stormwater runoff as a major 
pollutant source and transport mechanism in Section 4. 

5.2.2.2 Rural and Suburban Runoff 

No quantitative estimates of rural and suburban runoff are available, but 
SPiCOGs estimate of runoff from grassland provides the closest indication 
for this pollutant source (Table 5.1.5). Section 4 is largely an urban 
area with negligible rural or suburban runoff. 

5.2.2.3 Industrial Site Runoff 

Industrial site runoff may be a significant source of pollutants to 
Section 4. However, site runoff has not been clearly distinguished as a 
pollutant source or its contribution measured. 

5.2.2.4 Landfills, Dumps and Other Sites of Potential Environmental 
Contamination 

Waste Disposal Site 

Thirteen waste disposal sites are located in the Section 4 watershed 
(Table 5.1.6). The six located in Macomb County include the Hayes Road 
Site 8, South Macomb Disposal Authority Site 6, Wiegland Disposal Inc., 
the City of Warren DPW garage, the City of Warren Refuse Transfer Station 
and the G.M. Tech Center Refuse Processing Station (Map 6.6). The first 
four are closed and no monitoring exists, while the last two are open and 
monitored (Table 5.1.6). 

Seven waste disposal sites, located in the Oakland County portion of the 
Section 4 Watershed include the Southeastern Oakland County incinerator 
at Royal Oak and Troy, the Northeast Landfill Inc., the Cleary Property, 
and three unnamed sites. Five are type 2 landfills, and are closed with 
no monitoring, one incinerator (in Royal Oak township) is open with 
monitoring and one transfer station, located in Troy township, is open 
and monitored. 

Since most sites have no monitoring, little is known about the impact of 
these facilities on the Clinton River, and no impacts have been document- 
ed from these sites. 

Act 307 Sites of Environmental Contamination 

The only Group 1 Act 307 site in Section 4 watershed is in Macomb County. 
This site, known as the Red Run Drain Landfills, which was scored in 
January 1987 at 815, includes seven areas along Red Run (Table 5.1.7). 
Macomb County Group 2 sites (screened but not scored) in Section 4 
watershed include the Clark Gas Station, G.E. Carboloy, Fini Finish 
Products, Tuff Kote Dinol, Inc. in Warren, the Koch Road Dump in Sterling 



Heights, Amoco Gas Station #5414, the Mobil Oil Station at 12 mile and 
Ryan Road and the Mobil Oil Station #O4LCW (Map 6.7). Davis Mfg. 
Clawson, Howard Plating, Howard Gas and Go, the Ethyl Corporation, and 
the Old Fons Sanitary Landfill, are the Group 2 Oakland County 307 sites 
located in the Section 4 watershed. 

The Clark gas station, both Mobil Oil stations and Howard Gas and Go have 
affected soil and groundwater by gasoline spills from underground tanks. 
G.E. Carboloy spilled acetone from an underground tank and has affected 
the groundwater. Fini Finish Products has affected the surface water and 
soil with chrome and cyanide from an unpermitted surface discharge 
(Appendix 5.2). Tuff Kote Din01 has potentially affected groundwater and 
air from light industrial wastes. The Koch Road dump has potentially 
affected surface water, groundwater and soils from heavy manufacturing 
wastes in barrels and other general landfill materials. 

The Old Fons Landfill may have potentially affected surface water and 
groundwater by ammonia. The Ethyl Corporation may potentially affect 
groundwater and soil from chemical manufacturing products discharged to a 
pit. Howard Plating has affected groundwater and soils with cyanide and 
heavy metals by discharging its waste to the ground. The Davis Mfg, 
Clawson site has TCE impacted soil from discharges to the ground. The 
Amoco Station #5414 discharged gasoline to the ground from a pipeline 
affecting groundwater and soil. The extent of impact from each site is 
unknown. 

Funding was allocated to conduct Remedial Investigation Feasibility 
Studies for the Red Run Landfills site. According to a site description 
and summary prepared by MDNR (1984b; Appendix 5.2), there are at least 
five, and possibly seven landfills along Red Run in a three-mile stretch 
(Figure 5.2.6). Nine leachate outbreaks were visible. Outbreaks may be 
due to natural bank erosion, dredging activities, or movement of materi- 
als from the landfill into Red Run. The property along the Red Run and 
its tributaries was used for disposal of municipal, industrial, and 
household wastes (E.C. Jordan Co., 1986). The following paraphrase from 
the Work Plan states: 

Following closure, two landfills were partially developed into 
public parks. The remaining undeveloped parcels are popular local 
recreation areas. The adjoining property has been developed for 
residential use. Leachate seepage at several locations has trig- 
gered complaints by local citizens. Local governments addressed 
such complaints by regrading and improving localized drainage. 
Methane gas is emerging from the ground in the vicinity of one 
landfill, and complaints about landfill gas have been reported. 

Some leachate samples collected by the Michigan Department of 
Natural Resources (MDNR) in 1983 and 1984 contained phthahte, 
dichlorobenzene, and dinitro-o-cresol. Lead, nickel, and chromium 
were also present in some leachate locations. The site was scored 
and placed on the State's Act 307 List requiring evaluation and 
interim response activities. 





Gas, groundwater, air and soil samples were collected during 1988. 
A consultant is presently preparing a document containing the 
results of the Remedial Investigation which should be completed by 
February of 1989 for two of the landfills. The remaining landfills 
were not surveyed because the property owners denied the study team 
access. 

The remaining thirteen Act 307 sites received screening scores less than 
nine, and therefore have not been evaluated by the SAS risk assessment 
model. 

Hazardous Waste Treatment, Storage or Disposal Sites 

There are 12 active Hazardous Waste Storage sites in the Section 4 
watershed (Map 6.8). Two are proposed for closure and one has already 
been partially closed (Table 5.1.8). None of these facilities have been 
issued State permits although all have filed the appropriate applica- 
tions. There has been no documented impact upon the Clinton River or its 
tributaries from these facilities to date. 

Atmospheric Deposition 

Section 4 is highly industrialized and emissions from industries and 
automobiles may be pollutant sources, but no atmospheric loadings data 
exist. 

5.2.2.6 Sediments 

Deposition and transport of sediments in Red Run is an intermittent 
occurrence. During low flow, sediments are largely exposed and shallow 
areas support submerged aquatic vegetation and macrophytic algae. The 
hydrodynamics of the drain cause significant resuspension and transport 
of sediments to downstream areas. The volume of sediment transported and 
distance traveled before settling is dependent on the velocity and 
duration of stormwater discharge. However, when sediments are 
resuspended during a storm event, it is likely that some sediment contam- 
inants are released and transported downstream. The impact of sediment 
contaminants on the aquatic life and water column is unknown. (See 
Section 5.6.2.4 for a discussion on sediments as a source of contaminants 
to the water column). 

5.3 SECTION 6 THE NORTH AND MIDDLE BRANCHES OF THE CLINTON RIVER AND 
THEIR TRIBUTARIES 

Point Sources 

There are three continuous municipal dischargers (Almont , Armada and 
Romeo) and two continuous industrial dischargers (Ford Motor Proving 
Grounds and TRW Seatbelt Division) to Section 6 which includes the North 
and Middle Branches of the Clinton River. Almont, Armada, and Romeo 
WWTPs, and Ford Motor Company monitor for CBOD 5 , ammonia, nitrogen, total 
suspended solids, total residual chlorine, total phosphorus, pH, fecal 
coliform bacteria and dissolved oxygen. Ford Motor Company Michigan 
Proving Grounds, discharges cooling water from a car wash to a septic 



tank, tile field, and pond, to East Pond Creek. TRW Seatbelt discharges 
noncontact cooling water with observations for oil and grease. These 
small volume discharges total 2.5 mgd with the Romeo WWTP discharge (1.6 
mgd) comprising over one third of the total permitted point source 
discharge flow to Section 6 of the Clinton River. 

The South Macomb Disposal Authority landfill 9 and 9A has an NPDES Permit 
to discharge collected leachate but it has never been formally used. 

5.3.1.1' Continuous Municipal Point Source Dischargers 

Romeo WWTP 

The Romeo WWTP discharges 1.6 mgd to East Pond Creek which flows into the 
North Branch of the Clinton River. The plant receives mostly domestic 
wastes and can treat a peak of 3.3 mgd. Wastewaters pass through a 
partial flume, bar screen, grit chamber, an equalization basin, a primary 
settling tank, another partial flume to the biodisks, through a mechani- 
cal flocculation chamber to the settling tank and chlorine contact 
chamber. Romeo's WWTP serves a mostly separated sewer system. Final 
effluent limits were issued February 21, 1986. Permitted and estimated 
loadings are summarized in Table 5.3.1. 

There are presently no industries discharging to the Romeo WWTP so no 
pretreatment is required. In the past, the Ford Romeo Tractor plant 
discharged a significant portion of the total flow. The Romeo WWTP was 
in compliance with all limits except suspended solids during the last 
MDNR point source wastewater survey, completed in February 1982. 

Almont WWTP 

The Almont WWTP is a secondary facility discharging an average of 0.16 
mgd with a design capacity of 0.32 mgd. An overflow occurs when the 
inflow reaches 0.6 mgd. Almont is served by nearly completely separated 
storm and sanitary sewer systems. The city is presently completing this 
separation. Normally, wastewater flows to a wet well, is pumped into the 
primary tad, and then to a trickling filter. Then it flows to the 
secondary tank, where it is chlorinated and discharged to the North 
Branch of the Clinton River. 

The wastewater is primarily domestic with no industrial flow, so no 
pretreatment is required. The results of a twenty-four hour MDNR point 
source wastewater survey conducted September 22-23, 1980, indicated that 
the plant was out of compliance for the seven &y average for suspended 
solids and BOD5 (MDNR, 1981b). 

The Almont WWTP was chronically out of compliance with their old permit 
between 1980 and 1985 for BOD (1-3 months/year), suspended solids (1-4 
months/year), and fecal coliform bacteria (1-8 monthdyear). In 1985, 
Almont received a modified permit. Since 1985, Almont has violated their 
limits for BOD for two months, and suspended solids and fecal coliform 
bacteria for three months. Almont is upgrading their WWTP to a tertiary 
facility with phosphorus removal and rapid sand filtration. They are 
under court order to meet their final effluent limits by April 1989 and 



I d l e  5.3.1 Wttd d EsUnat.4 Loding. fraa Wdpd F u i l i t i o s  in S u t i o n  6. )brth m d  OU-• of the Clinton R i m .  

Convonti onal 
Loading --------------- 

Suspended Solids 
Oi ssol vwd Solids 

800-5 
BOD-SCCarbon) 

COO 
roc 

nozt no3 
NH3-N 

rdt.1 K j d  . Nitrogen 
Total Phosphorus 
Orthophosphorus 

CN<total> 
Cl 
Ma 

k t . 1  Loading ---------------- 
Si  1 ver 

R l  wti  nun 
Rrswnic 
0 a r i w  

Bwyl l ium 
Crdmi um 
b b a l  t 

Chromi um 
Hem. Chromium 

Copper 
I r o n  

Hwcury 
L i  t h i  urn 

Manganese 
Ibl ybdenum 

Ni ckel 
Lead 

Anti mony 
Sdeni  um 
T i  tani  un 
Vanadiun 

Zinc 

Organic L o d i  ng 

Phthal ates 
nc0 
PCB 
fCE 

l o 1  uene 
Xy1.n. 
Phenol 

R a a e U ( t h r  
h u a l  Annual 

Permi t i e d  Estimated 
Loading Lobding Loadinq Conc. 

lbs/yew l b s / q o u  lbs/day ug/1 --------- -------- ------- ---- 
136035 ' 8 0 6 7  22.1 

1610015 4410 
8067 22.1 

93570 6424 17.6 
71540 196 

160965 441 
18506 50.7 

9635 80.3 0.22 
2409 6.6 

4054 12085 35.3 

knuta wmr 
Annual h a 1  

Permitted Estinatod 
Loadi ng Loading Loadi ng Conc. 

1 bs/year 1 bs/year 1 bs/day ug/l --------- ------- ---- 
23165 105% 50.7 

8104825 2205 
9673 26.5 

32 120 

13834 37.9 
10476 28.7 

5225 2336 6.4 
5074 13.9 

109.5 2482 6.8 

I l n o n t  w.l%r 
Amual Annual 

Permi t i e d  Estimated 
Loading Loading b a d i  ng Conc. 

lbs/year lbs/year lbs/day ug/l --------- -------- ------- ---- 
11070 56210 154 

627800 1?20 
10150 110 

24565 40150 110 
112785 309 
33799 92.6 
15330 42 

9530.4 7665 21 
14491 39.7 

985.5 5694 15.6 
361.1 9.9 

- - - - - _ _ _ _ _ ~ _ _ _ ~ _ ~ _ _ - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - ~ ~ I - ~ _ _ _ ~ _ ~ ~ _ _ - - - _ ~ _ - - - ~ _ _ _ - _ _ _ _ _ _ _ _ _  

K=Results based on samplit~g donv Feb. 2-3.  190%. Flou uas noasured a t  0.56 n i l l i o t ~  gallons per day. 
tK=Results based on sampling doire on July 10-11. 1904. Flou uas measured a t  0.24 m t l  l r o n  gal11,ns per tla~j. 

MU*=6!os111 t q  h a - d  c,n sanplinq done on Sopt. 22-23. 1980. Flou uas neasurod a t  0.43 n i l  l i o n  g s l l o ~ ~ ,  pel day. 



are ~resently on schedule. Permitted and estimate, d loadings from the 
~lmoht WWTP ire shown in Table 5.3.1. Effluent limits are shown in 
Appendix 5.1. 

Armada WWTP 

The Village of Armada is served by a 0.25 mgd wastewater treatment plant 
with a maximum design flow of 0.35 mgd, which receives combined storm and 
sanitary sewage. There are no industries discharging to the Armada WWTP 
so there is no pretreatment required. The wastewater passes through grit 
chamber and bar screen, through a primary clarifier, to a stone media 
trickling filter. Water is then pumped to a final clarifier which acts 
as a chlorine contact chamber prior to discharge to the East Branch of 
Coon Creek, a tributary to the North Branch of the Clinton River. 

The results of a MDNR twenty-four hour point source survey conducted 
July 10-11, 1984, indicated that the Armada WWTP was in compliance with 
its interim permit limits (MDNRs 1984~). The interim and final permit 
loadings are summarized in Table 5.1.1. The 1984 loadings for the 
permitted parameters are shown in Table 5.3.1. Effluent limits are shown 
in Appendix 5.1. 

5.3.1.2 Intermittent Point Sources . 
Intermittent point sources in Section 6 occur from combined sewer over- 
flows at Armada, and unintentional bypasses and overflows may occur at 
Armada, Almont and Romeo during very rainy weather. The occurrence, 
frequency, and duration of unintentional overflows from these municipal 
systems is not known. 

Combined Sewer Overflows 

The only combined sewer overflows in Section 6 are at Armada. The 
Village is authorized to discharge combined sewage from eight CSOs to the 
East Branch of Coon Creek in excess of its treatment capabilities until 
an effective CSO control program is implemented. The Village was to 
submit a CSO Management Plan by July 31, 1985, but has not met their 
compliance order. Consequently, some combined sewer overflows remain. 
Because there is significant infiltration and inflow to this system, the 
city may try to separate the sewers. 

South Macomb Disposal Authority Landfill 9 and 9A 

The South Macomb Disposal Authority Landfill 9 and 9A has a leachate 
collection system which is designed to Intercept landfill leachate before 
it reaches McBride Drain. Although it has an NPDES permit, it has never 
been formally used since the system is supposed to be periodically pumped 
out and treated at a local WWTP. Spills have occurred from this site 
(see Spills Section 5.7, Table 5.7.1) and the state is presently in court 
with SMDA concerning groundwater and possible surface water 
cont8mination. 



5.3.2 Nonpoint Sources 

The major nonpoint source in Section 6 is agricultural runoff followed by 
urban stormwater (SEMCOG 1978a). Contaminated groundwater may be a 
source because of high nitrates thought to originate from agricultural 
areas. In addition, several landfills exist in this section of the 
watershed which may contribute contaminants to ground or surface waters. 

5.3.2.1 Urban Stormwater 

SEMCOG (1978) (updated in 1988 to reflect current NPDES loadings) esti- 
mated that urban stormwater runoff accounted for 32% of the suspended 
solids, 17% of the BODs 4% of the nitrogen, and 14% of the phosphorus in 
Section 6 (Table 5.1.5). 

5.3.2.2 Rural and Suburban Runoff 

Rural runoff in Section 6 is largely from active cropland and grassland 
(Table 5.1.5). SEMCOG (1978) estimated total suspended solids and BOD 
loadings from these sources at 27,245 and 2,121 metric tons per year, 
respectively. The nitrogen and phosphorus contributions (1,226 and 137 
metric tons per year, respectively) from these sources are one to two 
orders of magnitude higher than other River Sections (SEMCOG 1978a). 

Major agricultural activity occurs in the North Branch watershed. The 
runoff from active cropland accounts for 64% of the total suspended 
solids, 78% of the BODs 90% of the total nitrogen and 76% of the total 
phosphorus loading to Section 6, and 28% of the suspended solids, 40% of 
the BOD, 59% of the total nitrogen load, and 38% of the total phosphorus 
loading to the entire Clinton River Basin (Table 5.1.5). 

5.3.2.3 Industrial Site Runoff 

Very little is known about industrial site runoff not regulated by MDNR's 
NPDES permit system. The Mt. Clemens Coatings Company, formerly Ford 
Paint and Vinyl, discharges stomwater to Greiner Drain, which flows into 
the North Branch of the Clinton River (Figure 5.3.1). No NPDES permit 
has been issued for this stormwater discharge but there have been docu- 
mented losses of toxic chemicals, including tetrahydrofuran, cathodic 
e-coat resin, butyl alcohol, methyl ethyl ketone, and PCB from this 
facility to Greiner Drain via a stormwater outfall (MDNR 1980). 

Recommendations of a biological survey conducted in 1979 on Greiner Drain 
and North Branch, above and below the confluence with Greiner Drain, to 
evaluate the Impacts f r m  Mt. Clemens Coatings are listed below. 

Sumnary and recommendations 

1. Greiner Drain has not adversely affected the water quality, sediment 
quality, and/or the benthic macroinvertebrate community of the North 
Branch Clinton River mediately downstream from their confluence. 

2. High levels of PCB-1242 (13 mglkg) and total lead (100 mglkg) are 
measured in Greiner Drain sediments downstream of the Ford Paint and 
Vinyl Plants stormwater outfall. These concentrations fall in the 



Figure S.3.1 S a p l i n g  Statloas for the Biological Survey Conducted oa the North Branch, 
Clinton River, and Creiaer Drain, Mcomb Couoty,  August 30, 1979 

Source: BNR 1980 



"heavily polluted" category of EPA's Guidelines for the Pollu- 
tional Classification of Great Lakes Harbor Sediments. 

Waste Disposal Sites 

3. Additional sediment samples should be collected from Greiner Drain 
and analyzed for PCB, cadmium, lead, and oils to evaluate the zone 
of contamination. Contaminated Greiner Drain sediments should be 
dredged and disposed in a manner considered appropriate for a 
hazardous waste. Sites used previously by the Macomb County Drain 
Commission to dispose of dredge spoils from Greiner Drain should be 
investigated as potential sources of groundwater and/or surface 
water contamination. 

4 .  Additional monitoring of wet and dry weather discharges from the 
Ford Paint and Vinyl Plants stormwater outfall for PCB, cadmium, 
lead, oils, and total phosphorus should be conducted to determine 
whether the elevated concentrations of these contaminants found in 
Greiner Drain sediments are the result of historical or present . 
practices. If present discharges are found to be contaminating 
Greiner Drain sediments, the Department should consider issuing an 
NPDES permit for the Ford Paint and Vinyl Plants stormwater dis- 
charge. Routine monitoring requirements for total lead, total 
cadmium, PCB, oil and grease, and total phosphorus should be includ- 
ed in the permit. 

No additional survey work has been conducted and no known cleanup action 
has occurred at this location. Spills have also occurred at this site 
since this survey (Table 5.7.1). The present status is unknown, but the 
site is now listed as a Group 2 307 site (See Section 5.3.2.4). 

Although this site received a low 307 screening score (OS), the plant's 
history of stormwater and toxic discharges to the Clinton River via 
Greiner Drain suggests a high potential for continued contamination of 
Greiner Drain waters and sediments (MDNR 1985~). The Site Description/ 
Executive Summary prepared by the Environmental Response Division, MDNR 
is presented in Appendix 5 .2 .  

5.3.2.4 Landfills, Dumps and Other Sites of Potential Environmental 
Contamination 

There are 14 waste disposal sites in the Section 6 watershed (Table 
5.1.6), all of which are in Macomb County. There are three type I1 and 
three type 111 landfills that are closed but have no groundwater monitor- 
ing. There are seven closed landfills that are monitored. There are no 
open landfills in the watershed but there is one refuse transfer station 
in Ray Township that is open and does not require groundwater monitoring. 
The closed landfill sites in Section 6 are located in Armada, 
Chesterfield, Lenox, Macomb, Ray, Richmond, and Washington Townships 
(Map 6.6). Impacts on the Clinton River from these waste disposal sites 
have not been documented. 



Act 307 Sites of Environmental Contamination 

Three Group 1 sites were placed on the 1987 Act 307 List (Table 5.1.7), 
including South Macomb Disposal Landfill (SMDA) 9 and 9A, and residential 
wells on Koss and Card Roads (Appendix 5.2). 

SMDA is presently installing an underdrain and slurry wall along the 
northern boarder of SMDA Landfill 9. A similar action is presently being 
sought for the east boundary of SMDA Landfill 9. SMDA Landfill 9 has had 
some impacts on 3 aquifers and has had periodic documented discharges to 
McBride Drain. The State of Michigan is presently in court with SMDA and 
hopes to develop a consent agreement with SMDA. In addition, SMDA 
Landfills 9 and 9A have been classified as superfund sites and as of 
October 1, 1988, an EPA contractor has been on site conductiag a Remedial 
Investigation Feasibility Study. 

Four additional sites have been identified, screened and placed in Group 
2. Residential wells at 32 Mile Road, Washington Township Section 8 
Landfills, G and L Industries in Mt. Clemens, and Ford Motor Paint and 
Vinyl Plant, now called Mt. Clemens Coatings impact groundwater, soils, 
surface water and sediment in localized areas in the Section 6 watershed 
(Map 6.7). Contaminants from Group 1 and Group 2 sites include chlo- 
rides, metals, solvents and organic chemicals from landfills, and automo- 
bile and fiberboard manufacturers. Sources for residential well 
contamination are unknown. 

Hazardous Waste Treatment, Storage or Disposal Sites 

There is one hazardous waste storage facility in the Section 6 watershed 
(Map 6.8), the General Motors Corporations GMAD Lake Orion Township 
facility (Table 5.1.8). There have been no documented impacts from this 
facility on the Clinton River or its tributaries. . 
No compliance actions are pending that would have significant impact on 
the groundwater or surface water in this watershed. This is not to 
minimize the potential impact these facilities may have based on the 
wastes handled or the cumulative effect due to the sheer number of 
facilities (L. AuBuchon, MDNR Detroit District Waste Manwemeat Division, 
personal communication, 1987). 

5.3.2.5 Atmospheric Deposition 

Data on atmospheric deposition as a source of pollution is very limited. 
Air quality I n  Macomb County is improving in terms of total suspended 
particles (MDNR, 1985a). All sampling sites met the secondary 24-hour 
standard for suspended particulates in 1985. Sulfur dioxide and lead 
standards are met consistently. Carbon monoxide was only infrequently 
exceeded at Warren (MDNR 1985a). 

5.3.2.6 Sediments 

Greiner Drain sediments degraded by Mt. Clemeas Coatings have been 
described in 5.3.2.3. The impact of these sediments on the Clinton River 
is unknown. 



5.4 SECTION 3 - MAIN BRANCH CLINTON RIVER BETWEEN RED RUN AND THE 
SPILLWAY 

5.4.1 Point Sources 

5.4.1.1 Continuous Point Source Discharges 

There are no continuous municipal point sources and only one continuous 
industrial point source, the Molloy Manufacturing Company in Section 3 
(Map 6.5). Molloy Manufacturing Company discharges a maximum of 0.2 mgd 
of noncontact cooling water from outfall 002 to Section 3 via Tesk and 
Earrington Drains. The outfall is monitored weekly for flow, temperature 
and pH and daily for unusual visual characteristics (Table 5.1.1). This 
discharge is unlikely to have a significant impact on the Clinton River. 

Intermittent Point Source Dischargers 

There are no intermittent municipal or industrial point source discharges 
to Section 3. There are no CSOs in Section 3. 

5.4.2 Nonpoint Sources 

5.4.2.1 Urban Stomwater 

Urban stormwater from Section 3 watershed is a suspected source of 
pollutants but no direct loading data exist. (See Section 3.4.7, Table 
3.4 for loadings developed by SEMCOG (1978)). 

5.4.2.2 Rural and Suburban Runoff 

Rural and suburban runoff loading data are not available for Section 3. 

5.4.2.3 Industrial Site Runoff 

Industrial site runoff loading data are not available for Section 3. 

5.4.2.4 Landfills, Dumps, and Other Sites of Potential Environmental 
Contamination 

Waste Disposal Sites 

All six Section 3 watershed waste disposal sites are in Macomb County 
(Map 6.6). The Clinton River Road disposal area, M-97 Landfill, Fourteen 
Mile Road site and Louis Marsack and Sons disposal site are all Type 2 
landfills which are closed and have no monitoring (Table 5.1.6). Three 
are in Clinton Township. The Grosse Pointe Clinton Reduction site is a 
closed incinerator which is not monitored. The Roseville South Macomb 
Disposal Authority in,Roseville Township is an open site, but has no 
monitoring oince it is only a transfer facility. 

a Act 307 Sites of Environmental Contamination 

One Act 307 site is located in the Section 3 drainage area in Macomb 
County (Map 6.7). The Clinton River Road Disposal Area is a Group 2 site 



which has been screened but not scored (Table 5.1.7). The resources 
potentially affected by phenols are groundwater and soils. 

Hazardous Waste, Treatment, Storage or Disposal Sites 

There is one active Hazardous Waste Treatment and Storage site in the 
Section 3 watershed, which is the U.S. Chemical Company in Roseville 
(Map 6.8). This site is six  to eight miles from the Clinton River and, 
therefore, very unlikely to impact the River (Table 5.1.8) . 
5.4.2.5 Atmospheric Deposition 

There is no information on atmospheric loadings to Section 3. 

5.4.2.6 Sediments 

Sediment loading data are not available for Section 3. See Section 
5.6.2.4 for a discussion on sediment loadings to surface water. (See 
also Tables 4.8 through 4.12 for sediment data) 

5.5 SECTION 2 - CLINTON RIVER SPILLWAY 
5.5.1 Point Sources 

The spillway watershed is primarily urban residential with no continuous 
or intermittent industrial or municipal point source discharges. 

5.5.2 Nonpoint Sources 

5.5.2.1 Urban Runoff 

Urban runoff has not been quantified for Section 2. A rough estimation 
of urban stormwater is given in Section 5.3.2.1. 

Rural and Suburban Runoff 

No estimates of rural or suburban runoff are available. 

5.5.2.3 Industrial Site Runoff 

No estimates of industrial site runoff are available. 3 

5.5.2.4 Landfills, Dumps and Other Sites of Potential Environmental 
Contamination 

Waste Disposal Sites 

There are no veste disposal sites in the Clirrton River Section 2 
watershed. 

Sites of Environmental ContaminatPon - Act 307 Sites 
The only 307 site in the Section 2 watershed is the John March Gasoline 
Station at 16 Mile Road and Gratiot where an underground tank has leaked, 
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releasing benzene, toluene, and xylene to the land and groundwater (Map 
6.7) . It is a Group 2 site and the extent of contamination is unknown 
(Table 5.1.7). 

Groundwater contaminant loadings are estimated as extremely small to none 
since there are no known sources in or near the spillway and groundwater 
water movement is slow due to soil type and very low soil permeability. 

Hazardous Waste Treatment, Storage or Disposal Sites 

There are no active hazardous waste treatment, storage or disposal sites 
in the Section 2 watershed. 

5.5.2.5 Atmospheric Deposition 

There are no data for atmospheric loadings. 

5.5.2.6 Sediments 

Contaminated sediments in the spillway may contribute a minimal amount of 
metals to the spillway water column, but these loadings have not been, 
and probably cannot be, quantified (See Section 5.6.2.4 Sediments and 
Tables 4.8 through 4.12 for sediment chemical data). 

5.6 SECTION 1 - MAIN BRANCH OF THE CLINTON RIVER (NATURALGHANNEL) 
BETWEEN SPILLWAY AND THE MOUTH 

5.6.1 Point Sources 

5.6.1.1 Continuous Point Source Dischargers 

The Mt. Clemens WWTP is the only continuous point source discharge to the 
Clinton River in Section 1 (Table 5.1.1) (Map 6.5). Sewage is treated by 
primary and secondary clarifiers and trickling filters, final clarifica- 
tion (two tanks), and chlorination. The sludge is digested and dried, 
then landfilled, used agriculturally, or held on plant property., 

Mt. Clemens discharges 6 mgd from outfall 001 and up to 4 mgd from 
outfall 002, its wet weather facility. Parameters limited by the NPDES 
permit are shown in Table 5.1.1. Mt. Clemens final NPDES permit (effec- 
tive April 1988) contains effluent limits for heavy metals and conven- 
tional pollutants from outfall 001 and some conventional pollutants from 
outfall 002. Groundwater monitoring around the wet weather facility will 
be required for several cations, nutrients (N and P), methylene blue 
active substances, chloride, specific conductance, and static elevation. 

Results of the MDNR point source wastewater survey conducted at the Mt. 
Clemens WWTP on May 18, 1986 indicated that during the survey, the 
facility met their NPDES interim permit effluent limitations (Stone, 
1987d). The self-monitoring data as reported in the facility's monthly 
operating report were similar to the survey data. During 1986, Mt. 
Clemens exceeded the interim limits for total suspended solids during 7 
of the 12 months. Permitted and estimated loading from the Mt. Clemens 
WWTP are shown in Table 5.6.1. 
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Mt. Clemens Toxics Substances Monitoring Report (TSMR) and pretreatment 
data indicated benzene in the effluent at 2 to 4 ug/l. Acrylonitrile was 
also present in one of five samples at 14 ug/l. Acrylonitrile is a 
monomer used in plastics synthesis which may or may not be polymerized in 
wastewater. When discharged, the polymerized acrylonitrile cannot be 
easily degraded by biological activity. Hexachlorobenzene (HCB) and PCB 
were also of concern since HCB and PCB were detected in sludge (Zabik et 
al, 1981) at 48.7 mg/kg and 6.11 mg/kg respectively. Hexachlorobenzene 
is found in wastewater from factories that synthesize organics, seed 
fungicides and wood preservatives. PCB was detected in the effluent at 
2.5 ug/l during a 1978 Point Source Study, but not in a 1980 survey (MDNR 
1980). PCB was not analyzed in 1982 or 1984 but was detected again in 
1986 at 0.624 ug/l in the Mt. Clemens effluent (Stone 1987d). 

The Great Lakes and Environmental Assessment Section, MDNR, has recom- 
mended short-term effluent (six-week) monitoring for HCB and PCB, quar- 
terly monitoring for acrylonitrile, and one-time sludge analysis for 
these chemicals (MDNR 1987). 

Mt. Clemens has had a pretreatment program in place since 1985, which 
requires certain industrial discharges to pretreat their waste before 
discharging to the municipal system. There are 549 non-domestic users in 
the Mt. Clemens service area of which 52 were sent questionaires based on 
flow and probability of the presence of contaminants. Of these indus- 
tries, 25 are subject to categorical pretreatment standards but only 11 
discharge process wastewater to the WWTP (Table 5.6.2). The three major 
significant non-domestic dischargers are shown in Table 5.6.3 (Mt. 
Clemens Pretreatment Program 1985). 

Table 5.6.2. Significant or Major Non-Domestic Dischargers to the 
Mt. Clemens Wastewater Treatment Plant, 1987. 

Source Address Discharge 

Mt. Clemens Coatings 400 N. Groesbeck sanitary, metals, 
organics, solvent 

Mt. Clemens Vinyl 151 Lafayette sanitary, metals, 
organics, solvent 

Mt. Clemens Car Wash 317 Crocker nutrients 

Michigan Car Wash 
Equipment 

P.B.M. Company 
(Becon Plastics) 

118-120 Grove Park sanitary, nutrients 

126 N. Groesbeck organics, phthalates 

Schneider Laundry 196 N. Groesbeck sanitary, metals 

Bedford Products, I~c. 146 N. Groesbeck sanitary, metals 

Action Ind., Inc. 101 S. Rose sanitary, metals 



Table 5.6.2 Continued. 

i Source Address Discharge 

Lube Power, Inc. 25A N. Rose sanitary, metals 

Minowitz Mfg. Co. 138 N. Groesbeck sanitary 

Action International 261 Church Street sanitary, metals, 
I organics 

Table 5.6.3 Major Significant Non-Domestic Dischargers to the 
Ht. Clcmens WWTP. 

Name Location Process 
Water 

Discharged 
to WWTP 

Action International 261 Church St. Pottery Mfg. 15,895 GPD 

I ceramic paints 

Mt. Clemens 400 Groesbeck Hwy. Painting of 178,000 GPD 
Coating Inc. auto parts 

Mt. Clemens 
Vinyl Plant 

151 Lafayette Vinyl pro- 53,000 GPD 
duc tion 

Mt. Clemens Coating Inc. was formerly Ford Motor Company - Paint and 
Vinyl Plant (Groesbeck Highway), Mt. Clemens Vinyl was formerly Ford 
Motor Company (Lafayette St.), and Action International was formerly 
Jamestown China Company. 

5.6.1.2 Intermittent Point Sources - Combined Sewer Overflow 
A combined sewer overflow is located at the retention basin directly 
across the river from the Mt. Clemens WWTP. This CSO is scheduled to be 
eliminated when the new WWTP is completed in 1988. 

The retention basins were designed to eliminate overflows from 23 CSOs in 
Mt. Clemens and portions of Clinton and Harrison Townships. When storms 
in excess of the five-year high flov occur, the retention basin over- 
flows. The overflows are chlorinated prior to discharge to the Clinton 
River. These overflows will be eliminated in late 1988. Overflows from 
this basin are regulated by the facility's NPDES permit through March 31, 
1988. The retained combined sewage is treated at the Mt. Clemens WWTP at 



up to 4 mgd before discharge to the Clinton River. No studies charac- 
terizing the quantity, quality or frequency of discharges or their impact 
on the River have been conducted. 

There are no known intermittent industrial discharges in the Clinton 
River Section 1. 

5.6.2 Nonpoint Sources 

5.6.2.1 Urban Runoff 

Urban runoff enters the Clinton River directly over land and through 
storm sewers. There are no direct data to determine urban runoff load- 
ings to Section 1. Urban stormwater was estimated to account for 932 of 
the suspended solids, 66% of the BOD, 25% of the nitrogen and 62% of the 
total phosphorus along the main branch of the Clinton River between 
Pontiac and the mouth which includes Section 1 (Table 5.1.5). 

5.6.2.2 Rural and Suburban Runoff 

Rural and suburban runoff is probably insignificant since this area is 
rapidly urbanizing. 

5.6.2.3 Industrial Site Runoff . 
No industrial runoff data are available for Section 1. 

5.6.2.4 Landfills, Dumps and Other Sites of Potential Environmental 
- 
Contamination 

Waste Disposal Sites 

One waste disposal site is located in Section 1 of the Clinton River 
watershed (Map 6.6). The Metropolitan Beach Incinerator site is closed 
and has no monitoring. Impact from this site is undetermined but is 
unlikely to impact the Clinton River (Table 5.1.6). 

Act 307 Sites of Environmental Contamination 

The Clinton River water and sediments in Section 1 with a score of 750, 
and Selfridge Air National Guard Base (SANG), with a score of 891, are 
listed as Group 1 sites. (Table 5.1.7) (Map 6.7). Statewide Act 307 
scores range from 163 to 1085. NIIMirrex Industries is the only Group 2 
site in Section 1.. 

The Clinton River - 307 Site 
The Clinton River f r w  Mt. Clemens to the mouth is on the 307 list 
because of elevated concentrations of metals, oil and grease, and PCB in 
the sediments. These sediments are classified as moderately to heavily 
polluted according to the USEPA 1977 Dredge Spoil guidelines used to 
determine whether sediments can be disposed of in open waters of the 
Great Lakes. 



The magnitude of contaminant loss from sediment particles to the overly- 
ing water is uncertain and dependent on a variety of factors including, 
but not limited to, particle size and type, resuspension potential, 
chemical bonding properties of the contaminant to the sediment particles,' 
the solubility of the chemical in the water, redox potential, the concen- 
tration of the contaminant in the sediment, and the overlying water, 
presence of iron, sulfur and other materials, and the pH of the overlying 
water. 

Several laboratory methods of estimating the metals released to the water 
column are compared in Table 5.6.4. 

Two laboratory studies attempted to determine the heavy metal concentra- 
tions in the water under resuspension conditions such as dredging or 
motor boat operation to answer the questions of possible metals loading 
to water from sediments. Both attempts fell far short of ideal or 
representative river conditions which occur during sediment resuspension 
activities. 

Elutriate analyses were performed by the USCOE on Clinton River sediments 
in 1983 (USCOE, 1983)(Table 5.6.5). This method will show higher water 
concentrations than those actually present in the river because (1) the 
30 minutes of shaking in the lab is much longer than boat propeller 
disturbances or dredging operations in the field, (2) the four parts 
wateg in the contaminants test is not being continually refreshed as is 
the case in the ambient river, (3) there may be some metals already in 
the ambient river water which would affact the dissociation of contami- 
nants from the sediments. 

Results of quadruplet EP Toxic Analyses performed by the MDNR at two 
sites in 1987 (Kenaga, 1988) are shown in Table 5.6.6, Figure 5.6.1. 
This method is even less representative of ambient conditions during 
sediment resuspension because of: (1) the drastic lowering of pH during 
the test (ambient river water pH is about 8.0), (2) the long period of 
shaking (24 hours), (3) the lack of refreshing water in the laboratory 
and (4) the use of deionized water instead of ambient water, which 0 

affects the partitioning of metals between dissolved and particulate 
phases (based on hardness). 

Nevertheless, these data are helpful in estimating the relative magnitude 
that sediments may contribute to contamination of the overlying river 
water: The resultant concentrations would be most representative of the 
heavy metals in the sediment pore water or the microlayer immediately 
above the sediments rather than the whole river since dilution rapidly 
occurs as mixing occurs with the upper river water layers. Unfortunately, 
the EP Toxic tests were analyzed at high levels of detections so that 
cadmium, chromium, and lead were all reported as less than the detection 
limit of 0.100, 0.250 and 0.250 mg/l, respectively (Table 5.6.6). Copper 
averages were 0.0602 and 0.0616 mg/l, nickel averages were 0.3143 and 
0.328 mg/l and zinc averages were 3.830 and 4.183 mg/l at stations COE 
83-4 (sediment 113) and 83-7 (sediment 105), reepectively. 

As expected, elutriate results yielded lower metals concentrations with 
0.025 mg/l for arsenic, 0.035 mg/l for cadmium, 0.005 mg/l for copper, 
0.0085 mg/l for cyanide, 0.200 mg/l for iron, 0.040 mg/l for lead, 
0.0002 mg/l for mercury, and 0.0188 mg/l for nickel. 

256 



T a b l e  5.6.4. Comparison of various sediment analysis methods. 
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I : I I I 
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It is impossible to calculate metals loadings from sediments to water 
based on these data. Unfortunately, there is a paucity of Section 1 
ambient metals water data. However, movements of metals are usually from 
water to sediments, which is why they are present in high concentrations 
in the sediments in the first place. 

Periodically, sediment removal from portions of Section 1 have resulted 
in removal of some contaminants. The most recent recreational navigation 
channel dredging in the Clinton River downstream of the Cass Street 
Bridge in Mt. Clemens was completed by the Army Corp of Engineers in 1979 
(ACOE 1987). Dredged spoils were placed in a 1.3 hectare (3.3 acre) 
confined disposal facility (CDF) near the river mouth (Figure 5.6.1). 
Dredging occurred between 1964 and 1979 via bucket and hydraulic methods 
and pumped to the CDF which was filled in 1979 (USACOE 1987). 

There has been no monitoring of the CDF for possible leakage into Lake 
St. Clair. Sediment in the CDF may contain higher concentrations than 
sediments currently in the channel due to reductions in Clinton River 
contaminant loadings over the past decade. 

Selfridge Air National Guard Base 307 Site 

Selfridge Air National Guard Base occupies approximately 3,727 acres 
adjacent to the Clinton River and Lake St. Clair in Macomb County (Figure 
5.6.2). Seven areas have been identified as contaminanted with the 
potential for releasing contaminants to the environment (R. Weston, 
personal communication 1986). 

The following paraphase comes from the conclusions of the Phase 11, Stage 
I Final Draft Report (R. Weston, 1986): 

A confined or semiconfined aquifer occurs within 15 feet of the 
Self ridge ANGB in Pteistocene-age , unconsolidated sediments of 
glacial, lacustrine, and fluvial origin. 

The aquifer(s) are the only significant source of potable groundwa- 
ter in Macomb County. Yields from wells in these sediments are less 
than 10 gallons per minute with relatively thin production layers of 
sand and gravel at depths greater than 25 feet. 

At the time of installation, saturated materials were encountered 8 
to 14 feet below land surface. The static water levels in all of 
the base monitoring wells stabilized within 5 feet of the land 
surf ace. 

Groundwater in the upper unconsolidated sediments flows towards Lake 
St. Clair away from the Clinton River (Figure 5.6.3). Local varia- 
tions in groundwater flow direction may be induced by backfilled 
excavati~m and local topographic depressions. 
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Figure 5.6.2 Landfills and Disposal Sites at the Selfridizc Air National Guard 
Base, Harrison Township, Macomb County, Michigan 1986. 

Sourca: Roy F. Weston 1986 
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Figure 5 .6 .3  Groundwater flow direcoion at the SeAfridge Air h'ational Guard 
Base, Harrison Township, Macomb County, Michigan 1986. 

source: Roy F. Weston 1986 0 



The low permeability of lacustrine clays at or near the land surface 
of the Base minimizes the potential for contamination of underlying 
aquifers. However, because surface water bodies are near, the 
potential for contaminant migration via surface runoff and/or 
groundwater flow is moderate to high (Figure 5.6.4). 

WATER QUALITY 

Soluble copper at each of the landfills and soluble cadmium at the 
Southwest Landfill are the only contaminants exceeding drinking 
water standards. 

Soils and groundwater beneath and adjacent to the East and West 
Ramps have moderate to high contamination, suggesting that contami- 
nants are associated with fuel handling and storage activities. 

Elevated total organic carbon, chemical oxygen demand, phenols, 
petroleum, hydrocarbon, soluble copper and cadmium, and volatile 
organic chemicals in the western portion of the Southwest Sanitary 
Landfill indicate a contamination source in this area. Analyses of 
surface water samples from this site suggest that leachate from this 
landfill is affecting the quality of the adjacent surface water. 
Total organic carbon levels in the three ponds ranged from 6.8 to 
11.5 mg/l, and chemical oxygen demand levels ranged from 27 to 42 
mg/l. Soluble copper levels ranged from 13 to 34 ug/l. It is 

a presumed that these ponds eventually discharge to the Clinton River. 

Elevated TOC, phenol, and petroleum hydrocarbon concentrations in 
water samples from Fire Training Area-2 indicate that the aquifer 
beneath this facility is contaminated. The low permeability clays 
have probably prevented severe subsurface contamination at this 
site. 

Subsurface contamination exists beneath, and adjacent to, the 
Northwest and Tucker Creek Landfills and Fire Training Area-1. 
Existing water quality information is not sufficient to determine 
the nature, extent, or severity of contamination. 

Elevated COD levels in monitoring wells around the Base landfills 
suggest that anaerobic conditions requisite for methane generation 
are present at each site, but existing information is not adequate 
to assess the potential for methane accumulation. 

It is suspected, on the basis of contamination in the upgradient 
well at Tucker Creek Landfill, that a fraction of the contaminants 
in runoff from the ramps, runways, and industrial operation areas 
may concentrate in the soils and groundwater near the drainage 
system catch basins. 

"Based on the Phase I1 Stage I Investigation the site priority 
ranking is as follows: 



Figure 5.6.4 Surface Drainage Pattern a t  the Selfridge Air National Guard 
Base, Harrison Township, Macomb County, Michigan 1986. 

Source: Roy F. Weston 1986 



1. Southwest Sanitary Landfill 
2. West Ramp 
3. East Ramp 
4. Fire Training Area -2 
5. Tucker Creek Landfill 
6. Northwest Landfill 
7. Fire Training Area -1 

The final work plan for the Remedial Investigation feasibility study 
was completed in October of 1987. Followup studies began in Decem- 
ber of 1987 and work is ongoing as of October 1988. 

c. NIIMirrex Industries 307 Site 

As the single Group 2 307 site in Section 1, NIIMirrex Industries has 
spilled paints and paint products from barrels and cans onto the ground 
(Map 6.7). Some materials entered the air Ghile others entered the 
ground and may potentially affect the groundwater (Table 5.1.7). 

Hazardous Waste Treatment, Storage or Disposal Sites 

.There are two hazardous waste storage facilities within Section 1 of the 
Clinton River Watershed (Table 5.1.8 ). These sites are Safety Kleen 
Inc., which has proposed to close, and Selfridge Air National Guard Base, 
which was previously described (Map B). 

5.6.2.5 Atmospheric Deposition 

Atmospheric deposition has not been documented in Section 1. 

5.6.2.6 Sediments 

See Section 5.6.2.4 Clinton River 307 site. 

5.7 Spills Reported Through the Pollution Emergency Alerting System 

The Michigan Department of Natural Resources has a Pollution Emergency 
Alerting System (PEAS) which receives reports of all types of spills, 
accidents, discharges, and problems related to pollution reported by 
concerned citizens. In November 1986, MDNR reviewed all PEAS reports for 
the Clinton River Watershed between January 1, 1984 and October 31, 1986. 
These data show the discharges from a variety of different sources 
including industries, municipalities, and individuals (Table 5.7.1) . 
GMC's Pontiac Motor Division had the most reports (four) of oil and 
chemical discharges, followed by the Ford Motor Company, now Mt. Clemens 
Coatings (three reports). Fifty-four percent of 62 reports dealt with 
fuel oil or oil discharges, and totaled 2,216 gallons for the known 
amounts. Twelve percent of the reports were for sewage discharges and 
five percent were related to chemicals. The remaining reports were other 
substances which are specifically listed in the footnotes of Table 5.7.1. 
The impact of these spills upon Clinton River sediment and water quality 
and bibta are unknown. 



T d L E  3.7.1 P O U L T I O N  EHERGENCl ALERTEX SYSTEX REPORTS 
in the Clinton River Watershed, 

1984 - 1986 

This table summarizes the Pollution Emergency Alerting System reports 
for materials discharged directly into ditches. streams, or rivers in 
the Clinton River Basin between January 1, 1984 and October 31, 1986. 

E I O  
F W C T  
U O O A A R  

VOL EI I G L E 
-y PEAS a O w  C L L L E S R  

Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R. 
Clinton R 
Clinton R 
Clinton R 
Clinton B 
Clinton R 
Clinton B 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton R 
Clinton B 
Clinton R 
Clinton El 
Clinton R 

? ? 
? ? 

~o;d Motor Co. Drain ( ? I  ? 
? ? 

Amoco gas station '1 50 
? ? 
? ? 
? ? 
? ? 

Rottee Septic Service ? 
? ? 

Pontiac Motor Division '75 
Resident, Sterling Ets. 100 

? 1 
Pontiac Motor Div. Complex 60 
Hacomb County Drain Cmmsr. ? 
Landfill ( "overflowing" 1 
Beyers Towing & JuPlqrard 

? 
Ueritage Manufacturing 
Rappie Septic Service 
-3 Leasing 

? 
? 
? 
? 

Porta-John Co . 
unkaown sewer system 
Battie Farm 

? 
? 
? 
? 
? 
? 

Pontiac West Mfg. - GH 



TABLE 5.7.1 FOLLLTION EXERGENCY ALERTISG SYSSZ,Y EPORTS (continued) 

44. Clinton R 786-85 
45. Clinton R 922-85 
46. Clinton R 54-85 
47. Clinton R 528-85 
48. Clinton R 407-85 
49. Clinton R 514-85 
50. Clinton R 2734-85 
51. Clinton R 2675-85 
52. Clinton R 2673-85 
53. Clinton R 3635-85 
54. N. Br. Clin. 748-84 
55. N. Br. Clin. 2757-84 
56. N. Br. Clin. 221-85 
57. N. Br. Clin. 222-85 
58. N. Br. Clin. 359-85 
59. N. Br. Clin. 2431-35 
60. N. Br. Clin. 2677-85 
61. Coon Creek 1235-85 
62. East Pond Crk 809-84 
63. East Pond Crk 2885-84 
64. East Pond Crk 1150-85 
65. Red Run D m  996-84 
66. Red Run Drn 1344 -84 
67. Red Run D m  2227-84 
68. Bear Creek 509-84 
69. Bear Creek 1910-84 
70. Bear Creek 3084 -84 
71.. Bear Creek 3682-84 
72. Bear Creek 37-85 
73. Barrington Dr 759-84 
74. Harrington Dr -773-84 
75. Galloway Crk 3801-84 
76. Galloway Crk 3879-84 
77. Galloway Lake 41-85 
78. UcBride D m  2199-84 
'79. McBride D m  3741-85 
80. Beaver Crk 241-86 
81. Plumbrook Drn 3231-85 

VOL 
SO- ( aal l 

? ? 
? 30 
? ? 
? ? 
? 30 
? 50 

Rochester WWTP ? 
? ? 
? ? 
? ? 

Paint Creek Cider Hill ? 
? ? 
? -20,000 
? 10, ooo+ 

. ? ? 
? ? 
? ? 
? ? 

Storm pond overflow ? 
Ford Motor Company < 20 
Romeo WUTP 8,000 
U-Haul Rental ? 

? ? 
? ? 
? ? 

Hydromatic Warren Planat ? 
GH Technical Center '30 

? ? 
? ? 
? ? 
? ? 

Oakland Painting Co. ( ? )  ? 
Oakland Construction Co. ? 

? ? 
? ? 

S. Uacomb Disp'l Auth'ty '3,000 
TRW Plant ? 
Conrai 1 '200 

S n 
E I C  
W C T  

O A A H  
I G L E  
L E S q  



T U L E  5.7.1 POLLXION E.%.ICNCY ALERTIXG S Y s T a  SEPOXTS (cont h u e d )  a 
H 
E 

S n 
E 1 - F W C  

U O O A A  
VOL E I  I G L 

L L L E S  

Greiner Dm? 375-86 
-4 Drain 492-84 
Sweeney Dm 3032-86 
Upr. Busbmn 1524-86 
Union Lake 2165-8s 
Union Lake 1923-85 
Sylvan Lake 3604-85 
Sylvan Lake 842-86 
Deer Lake 3828 -85 
C a s s  Lake 2244-86 
Eagle Lake 1538-86 
Elizabeth  L 831.85 
Uacyday Lake 1151-84 
L a k e  O a k l a n d  469-85 
Otter Lake 1106-85 
Susan Lake 504-84. 
Unnamed Dm 1967-85 
Johnson Swr 31 54 -84 
Mcmb Swg Dpt 3415-84 
Storm Sewer 1777-85 
Unknown Crk 905-84 
Unknown Crk 391-86 
Unknown Crk 1566-86 
Unknown Crk 2119-86 
Unbrown Crk 1916-86 
Unknown Crk  2230-86 
Unknown Crk 2301-86 
Unhown Crk 1120-85 
Unknown Crk 1824-85 
Unknown Crk 1824-85 
Unknown Crk 1749-85 

Ford Motor P l a n t ' s  Tank 1,000 X 
? ? X 
? ? X 
? ? x 

L i t t l e  Round Jug Rest rn t  10+ x 
? ? 
? ? X 
? ? x 

R i a  School Bus Garage 20+ x4 6 

? ? x4 
? ? 
? ? X 

Unknown Chemical Truck ? x 
? ? x 
? 300 x4 

Armstrong Screw Products ? 
Place Machine Corp. 5 5  x 
Pontiac Uotors Division (10 XI 
Machine Inc. ? x 
GM CPC Pontiac ? x 

? ? X 
Ford Motor Co. <15 r 3  

? ? X 

Clinton Tool Co. 1,000 x 
Vesitube Company ? x 

? ? x 
C 6 A Builders 300 x 
Coach Works Col l i s ion  Shp ? 

? ? x 
? ? x 
? ? X 

1. red-green co lo r  and o i l -smel l  t o  water 2. muskrats covered with o i l  
3. f i s h  dead and dying 4 .  gasoline 5. read and black leachate 
6. steel shavings 7.  d i e s e l  f u e l  8. unlcnown white substance 
9. "white water" 10. metal ch ips  11. "hazardous wastes' 

12. cement 13. detergent  and apple pulp 14. damming of r i v e r  
15. diges ted  s w r  s ludge 16. foamy-like soap suds and gas  
17. "contaminated" d i r t  18. leachate  19. preen f i lm on lake  
20. beige p a i n t  (? )  21. black substaace 



Where responsible parties are identified, the Detroit District Office 
follows up to see that the spills are cleaned up by the responsible 
party. Othewise, where significant environmental damage may be immi- 
nent, the State will da the clean up and search for the sources. Eventu- 
ally, some sites may be listed on the Act 307 sites of environmental 
contamination list. 
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7. HISTORICAL RECORD OF REMEDIAL ACTIONS 

7.1 COMPLETED ACTIONS 

This section provides information on construction, management practices, 
administrative action, and legal actiow taken to improve water quality 
in the Clinton River watershed. It also summarizes costs and sources of 
funds for some of these activities. Where actions have resulted in the 
restoration of designated uses, the benefits derived and uses restored 
are noted. 

7.1.1 Construction of Wastewater Treatment Facilities and Collection 
System Improvements 

The greatest factgrs in the recovery of Clinton River stream quality were 
the elimination of some discharger, the construction of new municipal 
WWTPs, the upgrading of others and the expansion and extension of collec- 
tion facilities. Numerous southern lower Clinton River basin communities 
began discharging their industrial and residential effluents to the 
Detroit WWTP through the Clinton-Oakland interceptor (1972) and the 
Macomb Sanitary District in the mid-1970s (Peterson 1986) (See list in 
Chapter 3). By 1986, about 75 percent of the Clinton watershed popula- 
tion was served by the Detroit Wastewater Treatment Plant, which has 
removed an enormous wasteload from the Clinton River during dry weather 
(Peterson 1986). Overflows from the Southeast Oakland County Sewage . Disposal System (SOCSDS) continue to discharge to Red Run during heavy 
wet weather. 

Table 7.1 shows that $378 million of grant eligible construction has 
taken place in the Clinton River Baain sine. 1972. Of this amount, $229 
million has come from federal grants and $50 million from State Clean 
Water Bond Fund grants with the remaining $99 million from local 
conmlunities . 
The remaining wastewater treatment plants with discharges te the Clinton 
River have all been upgraded; or are planning to upgrade. 

7.1.1.1 Improvements In the Area of Concern 

In the mid-1970s, the City of Mt. Clemens built an interceptor for 
combined sewage to prevent overflows and a wet weather flow retention 
basin and treatment facility. The Mt. Clemens WWTP continues to dis- 
charge secondary effluent to the Clinton River. Completion of the 

- tertiary section of this facility is scheduled for December 1988. 

7.1.1.2 Improvements In the Source Area of Concern 

Improvements in the.Pontiac WWTP have resulted in noticeable improvements 
in downatream water quality, largely due to nutrient reductione. In 
1975, Pontlac added phosphorus removal facilities to its East Boulevard 
Treatment Facility. These projects were funded by Federal Step 3 grants 
in 1973 and 1975 amounting to over $18 million. (C. Sutfin, USEPA Region 
V, personal commuuication 1986). In 1977, secondary effluent from East 
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Boulevard was diverted to the Auburn Road plant, which provides tertiary 
treatment through mixed media filtration and effluent polishing. In the 
late 1970ts, Pontiac also undertook a sewer separation project in the 
City's northwest corner to eliminate combined sewer overflows (SEMCOG 
1978b). 

The Village of Ahont upgraded their WWTP to a secondary facility in the 
early 1980s and is presently finishing a sewer separation project. 

The City of Rochester installed facilities to improve treatment plant 
reliability in the late 1970's. 

The City of Rmeo constructed an advanced wastewater treacmcnt facility 
that went on line in the early 1980'8. A grant for this project was 
closed out in 1985. 

The WWTP for the City of Armada is currently under construction to - 
achieve secondary treatment. 

The City of Warren has an advanced wastewater treatment facility complet- 
ed in the early 1980s. 

7.1.2 Industrial Wastewater Pretreatment 
d 

Since the 19708, redirection of industrial discharges to WWTPs has 
reduced wasteloads to the Clinton River system. .In most cases, process 
wastewater is discharged to a municipal system, leaving only noncontact 
cooling water and storrmnter discharges to Clinton River. Municipalities 
have subsequently required industries to pretrut so their effluent will 
not disrupt treatment plant operations. 

MDNR approved industrlal pretreatment program8 in 1985 for Mt. Clemens, 
Pontiac, Rochuter, Warren, and Romeo. The requirement for pretreatment 
at Armada was rescinded becaure only one industry discharges to the WWTP 
(MDNR and USEPA, 1986). W n t  did not require a pretreatment program 
since it receives no industrlal dlschargu. See Chapter 5 for further 
discussion on pretreatment. 

7.1.3 Constructed Combined Sewer Overflow Projects 

The Combined Sewer Overflow (CSO), control projects which have been 
completed and have had major influences on improved Clinton River water 
quality are listed below. 

The Southeast Oakland County Sewage Disposal System Pollution 
Control Facility - described in Chapter 5 

Mt. Clemns Retention & Treatment Facility - described in 
Chapter 5 ' 

* Pontiac and Mt. Clemens sewer separation projects - described 
in Chapter 5 



A Michigan CSO policy is currently under development. In 1986, the Water 
Resources Commission appointed a CSO Policy Committee to work with DNR 
staff to develop a Strategy for CSO control. This Strategy, proposed in 
May. 1987, suggests r two-phased approach. Phase I calls for immediate 
Improvements in operation and maintenance of combined sewer systems plus 
data collection while revisions to the applicable state regulations are 
promulgated. Phaae I1 requires development and Implementation of a 
long-tern plan for system control coruiatuat with the revised rules. The 
Strategy will identify needed facilities, schedule construction and 
provide for funding. It is suggested that there be assurance that once 
the strategy l a  approved, more stringent requirements will not be imposed 
for 20 years unless there is conclusive c u e  specific evidence warrant* 
such an Imposition. It r.ulns to be seen how these evolving policies 
vill apply to the existing CSO control facilities on the Clinton River. 

Storwater and Runoff Pollution Control Measures 

Remedial actions directed toward reducing containrnts to the Clinton 
River from stormw.ter and surface runoff included structural and non- 
structural measures. Over the past 20 years there has been a gradual 
movement away from single purpose, localized provlsion of stormwater 
channel. or sewers for flood control to more integrated management 
system of land use regulation, on-site structural measures such as 
retention or detention buins, d preservation of open spaces. 

Since the early 19708, the Oakland and Macomb County Drain Commissioners 
have been requiring stomwater detention in nev developments in the upper 
watershed ruches. Detention requirements are caunter-productive in 
downstream reaches where severe flood- potential exists uui delayed 
releue could coincide with the peak flow fraa upstream. 

In addition, drain cdssioners traditiodly oriented toward flood 
control have been administering roil erosion control permits since 
passage of the Michigan Soil Erosion and Sedimentation Control Act in 
1976. 

The regional 208 plan "Water Quality thnagannt for Southeast Michigan" 
was developed and adopted in 1978 by SEMCOC. The plan included numerous 
background usesment reports which were the buir for recoamendatioar 
for institutional arrangements, municipal wutmmter treatment facili- 
ties, nonpoint source management d wute maxugamnt (SEMCOG, 1978.1. 
Plan irplementation steps iuve included: 

Adoption of sewer service areaa map to guide decI8ioar of all 
levels of government on sewer utensioru 

Establishment of the Areawide Water Quality Board - a 27 member 
r e g i d  board which meets quarterly and engages in conflict resolu- 
tion of regional isares; develops policy positions to guide agency 
reviews of new developments, state d federal grants and permits; 
and provides r e c ~ n d a t i o n s  on state legislation, agency programs, 
and enforcement actioar. 



Designated Management Agency agreements which clarified the 
status-quo of agency roles/responsibilities 

' Educational materials for local governments such as: 

1980 "Water Quality Guidelines for Development Plan Reviewers: A 
Handbook for Local Officials in Southeast Michigan" 

1983 Series of Technical Bulletins highlighting local government 
programs for water quality protection such as stormwater 
management planning, use of the natural drainage system, 
detention basin maintenance, septics management, cluster 
development, consemation easements, performance zoning, site 
plan reviews and groundwater protection strategies 

' Technical Assistance Projects as state grants have been available 
such as: 

1981 Effective Stormwater Management Programs: Case Studies of 
Local Government Experiences 

1980 Institutional Alternatives for Septic System Maintenance 
Districts in Southeast Michigan 

1982 Genoa Township Policy P h  for Groundwater Protection 
1984 Environmental Standards for Site Plan Review in Springfield 

Township 
1984 Local Roles in the Groundwater Strategy for Michigan 

In 1981, SEMCOG compiled information from the 208 planning work relevant ' 

to the Clinton Rlver Watershed in the report "Rlver Basin Management 
Strategy Framevork for the Clinton River Basinn, This report addressed 
management of point sources, septic t&, groundwater protection, 
stormwater control, erosion control, wetlands pzotection, and agricultural 
problems. 

In 1979, the Clinton Rlver Watershed Council (CRWC) propored a strategy 
for stormwater management in urbanizing watersheds, which was supported 
by the state and Great Lakes Basin C-ission for federal funding. This 
project was completed in three phases 1981 through 1987 with EPA 205 (j 
funding through the MDNR. Products included a Stormwater Management 
Assessment Report for the basin, a Technical Assistance Directory and a 
"Guide for Stormwater Management for Michigan Communities" (CRWC, 1987). 
Work with three pilot municipalities produced local Master Stormwater 
Policy Plans and a Stormwater and Erosion Control Ordinance prescribing 
on-site stormwater control requirements, a precedent in Uchigur. 

In 1984, the CRWC also produced a stomwater primer to'provide lay 
officials with the background needed to participate in management deci- 
sion making along with the planners and engineers (CRWC and DNR Engineer- 
ing and Water Management). Major emphasis in the 1987 Guide to 
Management of Stormwater Runoff is on erosion control, use of wetlands 
for stormwater management, on-8ite management for multiple purposes and 
maintenance of the stormwater system. 

SEMCOG received a US EPA National Urban Runoff Program (NITRP) grant for 
1979-81 to evaluate (in cooperation with the Oakland County Drain 



CoPrissioner) the effectiveness of previously constructed stormwater 
detention structures in Troy and of modifications in these structures 
pollutant discharges. since then, state-of-the-art guidance on urban 
runoff control and design of detention basins for vater quality control 
has been prwided by EPA in "Results of the Nationwide Urban Runoff 
Program, Final Report 1983" and "Methodology for Analysis of Detention 
Buins for Control of Urban Runoff Quality, September, 1986." SEMCOG 
participated in the development of the Michigan Nonpoint Strategy. With 
DNR, SEnCOG published the Michigan Urban Nonpoint Source Pollution 
Control Strategy in 1985. 

The Drain Commissions and the US Army Corps.of Engineers have been 
involved in several flood control planning studies and projects which 
also may impact water and habitat quality in' the AOC. These projects 
relate to alleviating flooding ond siltation due to the influence of the 
weir and spillway on water, habitat quality, d sedhntation in the 
natural cfimne1 of the Clinton River downstream from the spillway. The 
City of Mt. Clemens funded a dredging project in 1961 at Shadyside Park 
to allow river flow to continue down the W i n  Branch and to alleviate 
f looding . 
Since the late 1 9 7 0 ' ~ ~  the Michigan DNR h u  been seriously concerned 
about reducing pollution entering the AOC from s t o m t e r  discharges from 
induntrial siter, 

In 1984, EPA published new regulation8 specifying that a11 stormwater 
discharges in urban areas a d  industrial discharges outside defined urban 
are- may be conridered u point sources and permitted under the National 
Pollutant Discharge Elrminrtion System (NPDES). These regulations were 
postponed and then rescinded in .nticipatlm of a~ndments to the Clem 
Water Act in 1986. 

Even before these regulation8 were issued, however, PP)NR had begun to 
identify industries likely to have contrrinrted runoff, and has added 
stormwater monitoring requirements and some effluent limits for storm- 
water discharges to Clinton River baqin industrial #PDES permits. 
Recently issued NPDES perorits also contain rtutdard management conditions 
that require approved containment facllitiem for accidental losses of 
pollutw materials and *di.te spill notification to the MDNR emergency 
rerporue telephone line. 

In 1975, the Oakland d Macomb County Drain C d s s i o n r  asked 30 commu- 
nities in  the Clinton River buin to share the cost of dredging 15 years 
of accumulated sediments from the Clinton River adjacent to Shady Side 
Park in Mt. Clemenr. Since completion of the spillway, flow velocities 
in the river damstream of the spillway had slowed, causing suspended 
particles to drop out Inatead of being carried further downstream or out 
to Lake St. Clair. Shoals formed in the middle of the river and stagnant 
water pools with algae b l o w  were partly responsible for reducing 
dissolvad oxygen levels in the river causing periodic fish kills and 
aggravating flooding (Sapp 1975). 



When no cost sharing agreement for river dredging was worked out, the 
Clinton River Spillway Drainage Board (represented by the Macomb County 
Public Works Conmissioner) paid the costs out of funds left over from the 
original spillway project. This expenditure was justified by the under- 
standing that backup of the river and increased sedimentation had been 
caused by construction of the spillway (G. Winn, Macomb County Public 
Work8 Department personal communication, 1986). The river was dredged in 
1976 and spoils were deposited in a bermed area between the spillway and 
the natural channel of the Clinton River (USCOE, 1975). 

In October of 1987, the CRWC convened a meeting to review possible action 
steps to improve this river segment including construction of a variable 
weir to replace the present weir and arrangements for periodic removal of 
sedimcnt deposits in this area to maintain flow through this natural 
channel. This area is upstream of the presently authorized federal 
navigation channel. Measures to reduce erosion and se$imentation 
throughout the river were also discussed (CRWC 1987). 

While not a large-scale project, the dredging waa significant because it 
was recognized that elimination of sediment shoals caused by upland 
erosion would improve water quality and aquatic habitat while simultane- 
ously reducing flooding problems. Recently renewed concern for lack of 
enforcement of soil erosion control requirements has lead to new initia- 
tives at the Council and municipal levels to provide for site inspections 
(CRWC memo to MERBIWRC 1986). 

7.1.6 Enforcement 

Point source discharges to the Clintm River system and the AOC are in 
substantial compliance with their NPDES permits. However, the Mt. 
Clemens Wastewater Treatment Plant was the subject of Federal enforcement 
action in 1984 for failing to analyze and report results of USEPA perfor- 
mance evaluation tests (part of a quality assurance program). In 1985, 
Mt. Clemens received two notices of noncompliance from MDNR and one also 
1986. 

Several NPDES permittees in the Clinton River basin have fallen behind 
their compliance schedules. Mt. Clemens WWTP missed compliance schedule 
deadlines for upgrading in 1983, 1984, and 1985. Rochester missed its 
1984 and 1985 deadlines. Warren missed one compliance schedule deadline 
in 1984, Romeo missed one deadline in 1986, and Armada missed one in 
1985. Notices of Noncompliance were sent to encourage coqdiance with 
these schedules. 

Compliance schedule deadline violation8 by Industrial dischargers include 
GM Truck and Bus (date unknown) and GM-CPC (1985, 1986); General Electric 
Carboloy System (1985); and Auburn Heights Manufacturing Company (1985, 
1986) (Permit Compliance System and USEPA Region V 1986). Notices of 
Noncompliance were sent to encourage compliance with permit limits and 
compliance schedules. 

I 

Two recent reports have questioned what is actually known about compli- 
ance with discharge permits because of the dependence on self-monitoring, 
rare MDNR staff sampling of dischargers effluent and very little 



monitoring of minor discharges. A MbNR Audit Report noted that minor 
facilitier could have a detrimental impact on surface water quality. The 
Areawide Water Quality Board/East Michigan Environmental Action Council 
report rec-nded "a comprehensive inspection and monitoring program 
should be put in place and funded to enable state agencies to bring 
hazardous materials handlers, vaste handlers, and pollutant discharges 
into compliance vith state environmental programs and permit 
requirements". 

The Michigan United Consentation ClubINational Wildlife Federation report 
tec011pp.nded ( I )  development of a state plan for enviromnental monitoring 
of irruance of NPDES p~mits: (2) routine QPPlyris of wrtevater dls- 
charges where enviroolp.ntd monitoring indicate6 serious pollution 
problau, and k i r  whlch accept indwtrld wastes aadysis of their 
dI8charge for priority toxic pollutants; (3) routine DNR sampling and 
analysis of dischargers effluent for compliance monitoring funded by user 
fear. 

7.1.7 Private and Nonnovemnrmtal Remedial Actions 

A variety of rtorrwcrter treatment facilities have been incorporated in 
new developments, including but not limited to amall greaselgrit collec- 
tion chambers at edges of compurci.1 p a r k a  lots, stodfabric filtering 
devices, and oil sltinnaing and s e d h n t  settling in major detention - 
buins . 
DWB staff have estimated that for every one rite of contamination that 
becomes listed under Act 307, there may be four carer of 8 spill incident 
where local govemunts md private ownerr have managed the cleanup. 

Indurtries and businesres are becomiag incruslngly aware of the liability 
they incur in the event of accidental releaser. Because of high insurance 
coat8 they arr proceeding to inrrtltute better practicer for the use, 
atorage, and disporal of hazardous substances. For example, many service 
stations are not waiting for federal and state regulations to force them 
to replace old underground storage tanks. There are existing requ-ements 
for tank regirtration .ad removal of abandoned one#. Some local governments 
are nov attempt- to identify corPlurrity tazh uxI monitor compliance 
vith there teIFul.tio=. 

h a t  Michigan Envlroxmental Action Council and the Cooperative Extensive 
Servtce have compiled liats of oil recycling rtationa .ad provided the 
public with an information brochure. Oil discharges are considered major 
problems on the Clinton River. Often, heavy accumulations in the storm 
drains are flushed out by the early spring rains. Locd government 
ordhancer forbid disposal of waste oils in atom drains but it still 
occurs because enforcement is difficult. 

Trout Unlinited hu undertaken at least one stream habitat improvement 
project (on Paint Creek). That project addrerred primarily bank erosion 
and siltation. 

Since 1969, when there vas a major Clinton Rivet cleanup by volunteers 
org8ulz.d by the Sterling Height8 Rotary, there have been maay volunteer 



cleanups of debris on various river senments. The most recent cleanu~ 
was heid in August, 1988. The CRWC is-supporting proposed legislatioh 
that would provide 50% matching grants with the expectation that local 
governments will agree to establishing on-going cleanup and bank stabili- 
zation work. 

Developers are, with increasing frequency, featuring wet detention ponds 
and use of wetlands on development sites not only for aesthetic reasons 
but as the preferred means for nonpoint source runoff control. 

7.1.8 Benefits Derived and Uses Restored 

Although sediments in the lower Clinton River remain contaminated with 
oil, grease, conventional pollutants, heavy metals and organic compounds, 
the remarkable recovery of the river since the 1960s is a major success 
story of American pollution abatement programs (Peterson 1986; CRWC 1984; 
Mertz 1984; MNRC.1985; Natural Resources Register 1985; Richardson 1983). 
In the mid-1960~~ the river was "deadt* as far as fish were concerned from 
Pontiac to Lake St. Clair. The river emltted unpleasant odors and was 
covered and clogged with debris (Peggy Johnson as quoted in Mertz, 1984). 
However, by 1980, the U.S. Fish and Wildlife Semice recorded 33 species 
of fish in the river. This improvement is the result of many of the 
efforts briefly described in the preceding sections of this RAP and the 
programs smmarized in Chapter 9. 

Improvements in Clinton River water quality between 1960 and 1973, mainly 
the elimination of sewage and reduction of uncontrolled point sources, 
allowed dissolved oxygen levels to rise to the point whera fish could be 
restocked (CRWC, 1984). Since approxbately 1974, 10-30 pound salmon have 
been found aa far upriver aa Yates Dam; same eggs and fingerlings have 
also been found, indicating spawning process. Fishing has had a resur- 
gence at Sterling Heights, Rochester and Avoa Township parks. These 
parks are the center of water-related recreation including fishing and 
canoeing that would have been unpleasant 20 years ago. nichigan DNR 
fishery managers requested rteelhead for stocking in the lower river, 
where anglers already fish for omallmouth bass, northarn pike, and 
walleye (CRWC 1984). 

Dissolved oxygen and phosphorus levels are good indicators of water 
quality. In 1966, dissolved oxygen levels in the lower 15 mlles of the 
river were belw 5 mgll (current rtate minimum rtandard) . By 1973 , mean 
levels had risen to over 7 -11 upstream from Red Run, but still fell 
sharply at the confluence with Red Run to a low of 5 -11 at the conflu- 
ence with the North Branch (Richardson 1983). Likewise,~phosphotus 
levels also declined during the 1970s and 1980 in large part due to 
control of point sources and the phosphorus ban in detergents. 

Some local governments have placed restriction8 on acquiring land in 
floodplains to prevent development encroacbents, reduce flood damages, 
and Improve recreational access to the river. All localities in the AOC 
currently participate in the National Mood Insurance Program, vhich 
requires them to take positive action (ordinances, zoning, etc.) to 
regulate any new development in the floodplain. Some local governments 
have local floodplain ordinurces with more stringent requirements than 



the state and federal laws which allw floodplain development if elevated. 
The ordinances restrict filling and development to protect the ecological 
values of the floodplain including the water quality benefits. 

Several c m t i e s  on the Clinton River, including Sterling Heights and 
Mt. Clemens, have had strong programs to acquire floodplain property for 
use as parka and open space, providing gruter opportunities for public 
access and recreation on the River rad Lake St. Clair. The increasing 
demand for public access to the water front in the AOC for boating, 
fishing, walking and even w i n g  (in Lake St. Clair) in recent years is 
a strong indication of significant improvement in water quality. 

7.2 ACTIONS IN PROGRESS 

Pkny ruedi.1 activities directed at improvhg water or habitat quality 
and restoring impaired uses in the AOC are in progress or are being 
planned; 

7.2.1 Mt. Clemepo Wastewater Treatment Facility Construction 

In 1978, Mt. Clamens submitted to MDNR an amendment to its 1974 facili- 
ties plan showing that building an interceptor to Detroit was no longer 
cost-effective, bued in part on increased trutment fees by Detroit. In 
1982, the US District Court rescinded the contract for regional treatment 
between Mt. Clemana and Detroit, and Mt. Clemem submitted a final 
facilities plan amendment which recommended that it build its own tertiary 
oxIdation ditch plant with an average capacity of 6 mgd. This plant 
was expected to reduce di8solved oxygen d fecal coliform problems. The 
facilities plan also included provisioar for reducing discharges from Mt. 
Clemens' combined sewer overflows, including the retention basin (which 
began operation in 1980) (Spalding, Dedeckar & Asaocirtes, Inc. 1982). 
In 1978, the expected total project cost for the proposed plant was 
$6,302,000; by 1982, the estimated total project cost had risen to $15.2 
million. 

Eft. clemepo 8ubritt.d plum d rpecificatiopo to MlNB in 1983 and hoped 
to begin copotruction in 1984. The project wu expected to include two 
oxidation ditches, final clarifiers, chlorination, and sludge management 
syrtema. In late 1985, USEPA disagreed with Mt. Clemens and MDNR that 
c ~ t r u c t i o n  of a treatment plant in Mt. Clammu would be the moat 
cost-effective alterrutive. (I4DNR had agreed with the cost-effective 
proposal in the Mt. Clemexm 1982 facilitier plan amendment.) USEPA staff 
did not believe that the plant could be built for the estimated cost. 
Bwever, in the mmmer of 1986, Mt. Clem- obtained bids for the work at 
less than the estimated cost and hu let contracts for conrtruction (R. 
Schrmeck, MDNR, personal co~mmlcation, 1986) which began in February 
1987. The Mt. Clemem facility will be completed in D e c d e r  of 1988. 

7.2.2 Dredging and Dredge Spoil Disposal 

Tvo dredging projects which may cowtitute remedf.1 actions for aquatic 
habitat restoration in the AOC are in their initial planning stages. The 
first wnrld remove several thousand tons of sediment from the Clinton 
River just upstream of the spillway to Improve f l w  dovn the natural 



channel. The first dredging was by the City of Mt. Clemens in 1961; a 
second was by the Clinton River Inter County Drainage Board in 1975. 
Dredging costs were estimated at $100,000 (G. Winn, Macomb County Depart- 
ment of Public Worb, persoaal colllpamication, 1987). 

A disposal site has not been designated, but these sediments may be 
codisposed with sediments from other dredging projects, or in a new diked 
area adjacent to the one used for the mid-1970s disposal area across from 
Shady Side Park. This project would help alleviate low dissolved oxygen 
problems downstream of Mt. Clemens and would help restore acceptable 
bottom necessary for resident fisheries. Sediment removal would also 
help prevent flooding. A meeting of interested parties was convened by 
the Clinton River Watershed Council in November of 1987 to review dredg- 
ing feasibility and reconstruction of a variable spillway weir. 

The second proposed dredging,project is considerably-more extensive. The 
U.S. Army Corps of Engineers proposed to dredge the recreational naviga- 
tion channel in the lower Clinton River and construct a Confined Disposal 
Facility (CDF) for dredged material on 30 acres of a 37-acre site located 
about 1.8 miles upstream from the mouth of the Clinton River, next to the 
Selfridge Air National Guard Base (USCOE 1985). In addition to allowing 
continued use of the lower Clinton River for recreational navigation, the 
project would remove sediments that contain high concentrations of oil, 
grease, metals, and organic contaminants. (USCOE 1987). 

After the initial dredging, maintenance dredging would remove an addi- 
tional 52,500 to 70,000 cubic yards of sediments every 3 to 4 years. The 
CDF would have a 10 year capacity if the present "backlog" of sediments 
is removed the first year (USCOE 1987). 

Figure 7-1 shows the location of the proposed CDF. The river segment to 
be dredged is the authorized Federal navigation channel from the City of 
Mt. Clemens into Lake St. Clair or the lower 7.5 miles of the river. 

The proposed CDF rite is owned by the State of Michigan, the local 
sponsor for this project. The dredging and the CDF was-reviewed by 
standard environmental review processes under several Federal initia- 
tives. (These include the River and Harbor Act/Sectlon 10; the Clean 
Water Act/ Section 404; Executive Order 11990 - Wetlands Protection; the 
Water Resources Development Act of 1976; the National Environmental 
Policy ActINEPA: the Fish and Wildlife Act of 1956; the Fish and Wildlife 
Coordination Act of 1958; a d  several others.) In addition, the project 
was subject to State of Michigan review processes prior to any further 
action. 

USEPA Region V and the U.S. Fish and Wildlife Service recommended close 
coordination with other planning activity in the lower Clinton River, and 
have highlighted potential groundwater contamination from the CDF and 
contamination of terrestri.1 biota. Detailed groundwater studies and 
appropriate sealing and capping are recammended to ensure that contimi- 
nated sediments are not leached into the groundwater (Best 1986). Since 
the proposed dredging would remove the contaminated sediments in the 
navigation channel, it would be a significant remedial action toward 
restoring aquatic habitat in the AOC. 



Figure 7.1. S e d l r n t  mmpllng  location^, and the proposed and f i l l e d  confined disposal facilities in 
a d  a l o n ~  the natural channel of the Clinton River, between M t .  Cleaens and Lake S t .  Clair. 



Nearby residents have opposed the project since it is located adjacent to 
homes and would cause noise and inconvenience. Residents have also 
expressed concern over groundwater contamination and long-term integrity 
of the site. The CDF was completed in the fall of 1988. 

7.2.3 Waste Site Cleanup 

Remadla1 investigations and planning to clean up contamination that may 
affect water quality and the aquatic habitat in the Clinton River Water- 
shed are proceeding at five areas including Selfridge Air National Guard 
Base, Red Run, Liquid Disposal, Inc., GbH Landfill and SMDA 9 and 9A. 
This section briefly describes steps that have been taken and current 
status of cleanup activities at each location. 

7.2.3.1 Selfridge Air National Guard Base. 

The U.S. Air Force has undertaken an Installation Restoration Program at 
Selfridge to address contaminants at seven locations on the base. The 
Air Force developed a draft report which recammended future study steps, 
the "Installation Restoration Program Phase I1 - ~ o n f  innation/ Quantif i- 
cation Stage f" report (R. Weston 1986). Work began on the Remedial 
Investigation Feasibility Study in December of 1987. See Section 
5.6.2.4. 

7.2.3.2 Red Run Landfills 

In January, 1985, Red Run vas listed on Michigan's Act 307 List of 
Enviromnental Contamhation Sites requiring evaluation and interim 
response activities (MDNR 1986.). The site is in Macomb County, mostly 
in the City of Sterling Eeight8. It includes three distinct area that 
contain one or two landfills each (Figure 5.2.7). 

Background Information indicate. that property along Red Run and its 
tributaries was used for disposal of municipal, industrial, and household 
wastes in the 1950s and 1960s (E.C. Jordan 1986). In the three-mile long 
reach of Red Run, there are at least five and as many as seven 1andfiUs 
in five general locations along the drain, covering 200 to 250 acres. 
(Several hundred acrea of landfill also line the banks of Red Run and its 
tributaries upstream from the designated site.) 

MDNR collected leachate samples in 1983. The samples contained benzene, 
toluene, xylene, dioctylphthalate, dichlorobenzene, and dinitro-o-cresol, 
as well as lead, nickel, and chromium. Results of these tests led to the 
State 307 Act listing of the sites in 1985. 

The Site Investigation's objectives are to evaluate threats to public 
health posed by leachate seepage and gas migration from the landfills and 
to identify alternatives to reduce or eliminate these threats (E.C.  
Jordan 1986). This will not include identifying and recommending remedi- 
al measures for impacts on water and sedlment quality in Red Run and the 
Clinton River. A detailed study of Red Run is beyond the scope of the 
Site Investigation. According to MDNR's consultants (E.C. Jordan, 1986), 
the study vill address ways to eliminate the direct discharge of leachate 



seeps to Red Run as a secondary benefit from the control of leachate 
seeps in general. 

The Red Run Site Remedial Investigation now underway 18 expected to be 
completed in February of 1989. 

7.2.3.3 Liquid Disposal, Inc. 

Liquid Disposal, Inc. (LDI) was a liquid ladustrial waste incinerator and 
hatardotu wute storage site. The facility was pemanently closed in May 
1982 after an industrial accident in which two workers died from toxic 
ga8 fumu. 

The LDI site was submitted by Michigan D M  to USEPA as a remedi.1 action 
candidate under Superfund (the Comprehensive hvlromnental Response, 
Compensation, and Liability Act) in Uay 1982 (Figure 7.2). It was placed 
on the National Interim Priority List in July 1982. CH M Hill, a 
e-ultant, completed a draft Remedial Action m t e r  ~ l f o  for the eite in 
January 1983. This report reviewed infomation then available on the 
rite, identified data gap., and propoeed a plan, schedule, and cost 
estlnwte for remedial measuru and a Remedi.l Invertigation/Feasibility 
Study (BIIFS) (USEPA 19858). 

Since the aite was closed, USEPA has spent over $4 million on emargency 
actioaa (MDNR, 1986~). In June 1982, USEPA and MDNR cleaned up a PCB- 
contaminated oil spill from the site. In 1983, USEPA took emergency 
action at the site,. rewvlng d l  liquids uad sludges from a waste oil 
lagoon, piles of scrubber lagoon uh, d above ground drums and waste 
containers (USEPA, 1985b). A groundsmter devatering well and leachate 
collection sump were irutolled on the eastern boundary of the site, vlth 
their effluents dlucharged to the onrite Incinerator pit. 

Michigan DNR has spent $450,000 investigating LDI impacts on air, the 
Clinton River, groundwater, and aolls. Private vellr near the site have 
been sampled by the Macomb County Health Department (MDNR 1986~). 

# 

Michigan DrJB was the lead aeency in the RIlPS at the aite, and contracted 
vith GMC A.soci.tes, fnc. to perform the RI/PS. The rmedi.1 Investiga- 
tion began with a site vldt in October 1983. Onsite work began in April 
1984, includint a geophyricd lavertigation d a hydrogeologic inverti- 
gation. Soil contamlaation d pollutant characterization studies were 
conducted in 1984 and early 1985. MDNR also undertook a surface water 
study in September of 1984 (Ke-a and Jones, 1986). 

The surface water study concluded that leachate seeps m y  be contributing 
to surface water conrlrinrtion, particularly &long the stom water ditch 
east of the uite (-a uad Jones 1986). The study 8180 noted that 
groundwater contratnrtion in offsite uru around LDI is apparently due 
to actual subsurface seepagm into the upper aquifer'through the fill 
beneath LDI. The lack of significant grOUPdPIater coatlminrtion around 
LDI may be due to leachate buildup onuite and little migration offsite. 
However, the east seep is heavily contamhated with compounds from the 
mcrubber lagoon, which I 6  still a 8ignlficant contamhaat source, and the 
north seeps contain PCB, probably rendered mobile by organic solveots in 



Figure 7.2  

General site location map for LDI and C 6 H 
Landfill in the vicinity of Rochester and 
Utica, Macomb County, Michigan. 



the landfill leachate. Removal of the final 40,000 gallons ~ i l l  take 
place through implementation of the Federal Superfund process. 

The remdial investigation faaaibility study was completed in August of 
1987. The selected remedial action, including solidification of onsite 
soils, slurry wall around the site and capping the site. Offsite contam- 
inated soils will be moved within site boundaries and solidified. The 
contaminated groundwater will be purged and treated off site. By late 
1988 the cleanup agreement is expected to be signed and by mid-1989, the 
design work for the actual clemup vill begin. 

7.2.3.4 G & H Landfill. 

The G&H hndfill was wed for disposal of aunicipal and industrial wastes 
from the mid-1950s until 1967, when the State of Michigan prohibited the 
landfill from accepting industrial waste (Figure 7.2). It continued to 

L receive refuse uqtil 1974, when it was permanently closed (MDNR 1986d). 
I 

USEPA took emergency action in 1982 and 1983 to contain PCB-contaminated 
oil seeps from the ldfill, at a cost of $55,000, and to restrict public 
access to affected areas. From 1983 to March 1986, USEPA spent $566,000 
investigating the impact of the landfill on air, wetlands, groundwater, 
roils, d the River. USEPA, Macomb County Health Department, and the 
Michigan Department of Public Health have sampled private wells in the 
area ONR 1986d). While investigations were going on, in 1983 MDNR 
formed a citlzena information c m t t e e  on the G&H Landfill and estab- 
lished a G&H telephone inforution uuvering service. 

' 

In September, 1983 and September. 1984, USEPA and HDN' conducted studies 
to help identify effects of the landfill on the Clinton River. Meaaur- 
able hpacts on the surface water quality of the Clinton River were not 
documented by these studies. 

MDNR estimated in September 1988 that USEPA would need $1.3 million to 
complete an expanded RI/FS for the site. MlNR will need an additional 
$275,000 to complete a supplementary. investigation. The remedial lnves- 
tigation report for the site vill be complete in December 1989, and the 
fusibility study report v i l l  follw in early 1990. 

7.2.3.5 South Macomb Disposal Authority Landfill 9 and 9A 

The results of a 1983 survey of McBride Drain which run8 adjacent to 
South Macomb Disposal Authority 9 and 9A, indicated no measurable Impact 
on surface water quality or the aquatic macrolnvertebrate camnmity. 
There were resident young fish identified in the drain during the survey. 
The leachate collection system is apparently intercepting the majority of 
the landfill leachate moving was toward the south from 9A in the aquifer. 
The leachate tank must be pumped out on a r e w r  basis to prevent 
overflow from this. collection rystem. Studies ari oagoing to determine 
the impact of leachate reaching McBride Ih..in during wring tunoff from 
=A Ladfill 9A. A luchate collection system and alurry wall is being 
installed along the north boundary of SMIA Landfill 9. In addition, this 
site has been placed on the Superfund list. An EPA contractor began a 
- d i d  Investigation Feasibility Study in October 1988. 



There are other 307 s i t e s  in  the Clinton River basin that are not in the 
Area of Concern which are brlafly discussed i n  Chapter 5 .  Sites that may 
possibly impact surface water s i t e s  are found in Appendix 5 .  





8. DEFINITION OF SPECIFIC GOALS, OBJECTIVES, AND MILESTONES 
FOR RESTORATION OF IMPAIRED USES 

8.1 USES TO BE RESTORED OR MAINTAINED 

The Michigan Water Resources Commission has designated water uses to be 
met in all Michigan waters in Part 4 of the General Rules of the Water 
Resources Comlsrion, which cover8 water quality standards (Appendix 
3.3). These rules were recently amended in November, 1987. All waters of 
the state, including the AOC, u e  protected for the following uses: 

Agriculture 
Navigation 
Industrial water supply 
Public water supply at the point of water intake 
Warmwater fish 
Other indigenous aquatic life and wildlife 
Partial body contact a11 year 
Total body contact recreation from May 1 to October 31. 

The waters in the AOC have occa~ionally failed to support agriculture 
(irrigation) based on the total dissolved solids standard, other aquatic 
life in the form of a healthy warm water fishery and a healthy benthic 
macroinvertebrate c w t y ,  and total body contact recreation dui to the 
presence of fecal coliform bacteria. There are no impairments t6 gviga- 
tion, industrial or public water supply or partial body contact recrea- 
tion based on the minimrrm standards. b e d  on current Michigan 
r ~ g u h t i ~ ~ ~  all of these uses should continua to be supported or re- 
stored by any remedial actions undertaken pursuant to this RAP. All 
these uses are local impaixments that do not result in any impairment of 
the Great Lakes. 

8.2 DESIGNATED USES AND GOALS 

8.2.1 Agriculture 

The agricultural use Impairment is due to Clinton River waters containing 
TDS in excess of 500 mg/l. This standard will not be met because high 
TDS are a natural product of the soil types in the Clinton River basin 
and there is no practical treatment for TDS at industrial or municipal 
trutment facilities. 

GOAL: Hinimize TDS f r m  municipal and industrial facilities, reduce 
nonpoint 8ourcer of TDS through BMPs. 

8.2.2 Navigation 

There is no commerc%.al navigation and recreational navigation is support- 
ed by the proposed USCOE dredging. 

GOAL: Carry out proposed dredging to maintain recreational navigation in 
Section 1. 



8.2.3 Industrial Water Supply 

There are no limitations on industrial water supply. 

GOAL: None. 

8.2.4 Public Water Supply 

There are no public water supply intakes in the AOC. 

GOAL: Maintain uirtlng water quality. 

8.2.5 Warmwater Fish 

There is a substantial resident warmrater fish corPmrnity in the AOC, 
especially in the Clinton River SAOC upstream of the mouth of Red Run. 
There is a grovlng se8sonal anadrownts fishery in both spring and fall. 
several factors contribute to a degraded warmwater fishery in Section 1. 

GOAL: Enhance the warmwater ffrhery in Section 1. Continued stocking of 
walleye is supported. 

8.2.6 Other Indi~enaus Aquatic Life 

Baaed on Michigan water quality standards, the AOC should support healthy 
populations of aquatic benthic macroinvertebrates and other aquatic life. 

The benthic macroinvertebrate caaunity in Section 1 of the AOC was 
impacted as of 1983 but the caw. is uncertain. Meeting the D.O. stan- 
dards in the AOC remaior a major goal to support healthy aquatic 
caruniti.. . 
GOALS : 

A Minimbe effect of contaminated sediments on aquatic organisms. 

B. Improve physical bottom habitat to support a healthy benthic macro- 
invertebrate community by: 

1. Reducing runoff in upstream watershed - good soil consewation 
prac t ice8 

2. Controlling instream erosion by controlling sto-ter flow. 

C. Improve dissolved oxygen concentration in the mter column so that 
D.O. standard is met by: 

1. Controlling point source discharges 
2. ~ ~ i n g  stormwater loadings 
3. Being certain no Industrial or sanitary system are connected 

to the stomater q m t a  

D. Improve dissolved oxygen in the natural channel by: 

1. Removal of sediments blocking flow to natural churnel 
2. Weir modif icationr 



E. To improve future sediment qua 
contaminants by: 

lity, reduce heavy metals and organic 

1. Adequate NPDES permit limitations 
2. Minimizing stormwater loadings 
3. Cleaning up sites of environmental contamination near surface 

waters. 

F, Improve flow in the natural channel. 

8.2.7 Partial Body Contact Recreation 

Partial body contact is not impaired. 

8.2.8 Total Body Contact Recreation 

Total body contact recreation has apparently been restored since all CSOs 
will be treated prior to discharge. 

GOALS: Maintain a11 WWTP and sewer systems in good working order to 
eliminate or minimize overflowu; construct treatment systems to at least 
give all water primary treatment and disinfection; minimize stormwater 
loadings; maintain existing improved river quality, 

8.3 WATER USE &ID QUALITY OBJECTIVES 

The goals of the Remedial Action Plan (RAP) are to adequately review 
existing information and to rec-nd remedial activities to restore 
designated uses in the Great Lakes. Most Identified impaired uses are 
localized issues that will need to be dealt with by local corrective 
actions. PCB from the Clinton River system may result in Great Lakes 
impairment. PCB loading to and from the Clintoa River remains unknown 
but is assumed to be small based on the data. Therefore, objectives for 
the Clinton River Area of Concern are the restoration of impaired uses in 
the Clinton River and the pursuit of data to determine the PCB sources to 
the Clinton River and PCB loading to the Great Lakes f r o n  cne C!<I:-. 
. . ? ? ' .  





9. PROGRAMS AND PARTICIPANTS 

9.1 REGULATORY AND ADMINISTRATIVE PROGRAMS 

A variety of regulatory and administrative programs affect policy and 
Implementation for water quality improvements in the AOC. These include 
programs carried out by state, local, and federal agencies under appro- 
priate legislative, executive, or other mandates. This section briefly 
outlines several of the more significant programs and points out their 
importance for the Clinton River Area of Concern. Most of these programs 
are related, directly or indirectly, to Michigan's Water Quality Manage- 
ment program, administered by the Department of Natural Resources. 

9.1.1 Water Quality Standards 

Water Qualify Standards. Water quality standards for all surface waters 
of the State of Michigan have been adopted pursuant to a mandate from the 
Michigan Water Resources Commission and the federal Clean Water Act. 
Michigan's Water Resources Commission General Rules state that the 
purpose of Michigan's water quality standards ir "...to protect the 
public health and welfare, enhance and maintain the quality of water, 
protect the state's natural resources, and serve the purposes of P.L. 
92-500 (the Federal Water Pollution Control and Clean Water Acts) as 
amended, Act No. 245 of the Public Acts of 1929 (the Michigan Water 
Resources C d s s i o n  Act), as amended, behg 1323.1 at seq. of the 
Uchigan Compiled Laws, and the Great Lakes Water Quality Agreement 
enacted November 22, 1978" (MWRC 1986). 

The Water Resources C d a a i o n  was created under Michigan Act 245 of 
1929. Its powers and responsibilities were expanded in 1972 (based on 
Michigan Acts 3, 129, and 293) to bring it into compliance with the 
Federal Water Pollution Control Act. The admiaistrative functions of the 
Commission are carried out through the Hichigan Department of Natural 
Resources (Figure 9.1). The Codsaion is charged with protecting and 
consemring water resources of the state of Michigan, controlling pollu- 
tion of any vaterr of the state and the Great Lakes, and controlling 
alteration of watercourses and floodplains of all rivers and streams in 
the state. It war also empowered to make rules, require registration of 
manufacturing products, aaterlals, and waste products where certain 
wastes are discharged to state waters, and cover investigation, monitor- 
ing, and surveillance necessary to prevent and abate water pollution. 

Current standards for the Clinton River are listed in Chapter 3. Appen- 
dlx 3.3 contain8 the entire Part 4 Rules. Michigan's water quality 
standards were amended in November, 1986 to include more stringent 
minimum standards relative to plant nutrients, designated uses, microor- 
ganlsma, dissolved oxygen, toxics, and anti-degradation. The new rules 
also designate certain waters as "protected watersn under state authori- 
ty, to implement strong anti-degradation goals. Protected waters now 
include some designated streams in the Clinton River basin. 





Technical work for the proposal of water use designations and water 
quality standards is carried out by MDNR's Surface Water Quality Division 
(Figure 9.2) . 
Additional long-term goals for the Clinton River were established in a 
1979 Water Quaiity Ma&ement Plan for Southeast Michigan produced by the 
Southeast Michigan Council of Governments (SEMCOG). SEMCOG'S 1981 
River Basin Ma&gement Strategy Framework for the Clinton River Basin 
updates these goals, which include the following: 

' Clinton River basin waters must be made drinkable, swinnnable, 
and fishable 

Reduce point sources of water pollution 

' Ensure that the effect of development does not result in 
degradation of water quality from previously existing levels 

Pollution from farm activities should be reduced 

' Halt any degradation of groundwater through methods such as 
land use control and strict enforcement of regulatory program. 

The 1981 strategy provides detailed recommendations as to how these 
general goals should be achieved and which agencies are responsible to 
carry out necessary programs. 

9.1.2 Compliance Status of Point Source Controls 

The Water Resources CaPaission was also empowred to require permits 
regulating the discharge or storage of any substance that could affect 
water quality and also to impose restrictions that would assure compli- 
ance with state standards, applicable federal laws, and regulations. The 
Commission is the authorized atate agency to cooperate and negotiate with 
other governments and agencies in matters concerning state water resourc- 
es and to provide penalties for violations of the Water Resources Commis- 
sion Act. 

Michigan's Water Resources Commission obtained federal approval to 
acImlnister the NPDES program for Michigan in October 1973. The permit 
program for municipal and industrial dischargers is operated by the 
Michigan Department of Natural Resources' Surface Water Quality Division. 

Because NPDES pennits in Michigan are issued under the authority of the 
Water Resources Commission Act in addition to the federal Clean Water 
Act, perPlit violations are considered violations of the state Act and may 
be subject to civil or criminal penalties. Dischargers are notified of 
alleged violations by written notices of determination setting forth 
specific permit provisions that the Commission, through DNR, asserts have 
been violated. 

NPDES pexmittees are obliged to comply with the terms and conditions of 
their discharge permits, normally reissued at 5-year intervals. Permits 
specify final effluent limits for applicable parameters (and interim 



Figure 9.2. Surface Water Quality Division Organizational Chart. 
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limits. where applicable), monitoring requirements, test procedures and 
reporting. Records retention requirements, compliance schedules for 
completing system upgrading or studies necessary to ensure that discharg- 
ers are able to meet effluent limits and avoid causing violations of 
water quality criteria and standards are also in these permits. Permits 
may also specify the penalties for noncompliance, indications of need to 
modify permits, spill containment facility requirements, operator certi- 
fication requirements. and noncompliance notification procedures. 
Procedures for spill notification and bypass notification are also 
included in current permits. Permits also contain industrial pretreat- 
ment program requirements. 

Michigan's Water Resources Act also requires direct and indirect dis- 
charger8 to file annual reports with the State describ* the nature of 
the enterprise discharging wastewater; quantities of materials used in or 
incidental to manufacturing processes; quantities of any by-products and 
waate products on the Michigan register of critical materials; and volume 
of wastewater discharged to State waters or any sewer system, including 
cooling waters. 

Table 5.1.1 show dischargers currently holding NPDES permits for dis-. 
charge of wastewater or storm water to the Clinton Bivar. - 

Several dischargers are operatirrg under compliance schedules incorporated 
into their NPDES permits. Others are subject to milestone dates for 
achieving various goals of industriel pretreatment programs. The follow- 
ing dischargers are subject to either compliance schedules or pratreat- 
ment program milestone dates that have been incorporated into their NPDES 
permit8: 

Permittee Scheduled Item Pretreatment Scheduled Item 

Rochester Verify nondomestic user 
compliance with local 
l M t 8  

&da Achieve operational level 
for new f acili tie8 

Complete con8truction 

Mt. Clemens . Comply with final linrits Verify nondomestic user 
Groundwater monitoring compliance with 
when new facilides categorical pretreatment 
are operational standards 

A h t  Complete construction 

Several publicly owned treatment works (POTUS) in and tributary to the 
AOC have received construction grant funds for improving treatment and 
collection facilities. Facilities plan8 are reviewed by MDNR for compli- 
ance with state and federal regulations on planning for regional waste- 
water treatment facilities. based on state regulations and Section 201 of 
the federal Clean Water Act. 



SEMCOG, a s  the regional water quali ty planning agency designated i n  
accord with Clean Water Act Section 208, a lso  reviews f a c i l i t i e s  plans 
for  coarpliance with regional plum and promotes coordination with other 
water resource plPnning and managenmat programs in southeast Michigan. 
SMCOG is a l so  the areavide c l e a r i n g h o ~ e  for  review of federal projects, 
including construction grants fo r  wastewater systems, based on require- 
ments of Office of Management and Budget Circular A-95. 

The wastewater t r u m n t  authorit lea of M t .  Clemenr, Pontiac, Romeo, 
Rocnester, and Warren have undertaken program t o  regulate discharges of 
the i r  industr ia l  users in order to  prevent plant upsets, treatment 
interference, or  pur-through of pollutants t o  receiving waters. Pre- 
t r u t m n t  programs operate under mandates from the federal  Clean Water 
Act, s t a t e  regulations, d local ordinmceo. See Chapter 5 fo r  further 
pretreatment infornution. 

9.1.3 Compliance Status of Hazardous Waste Control Regulations 

&tzardous waste control regulation8 in Michfgan a re  designed to  protect 
surface waters, groundwater, and s o i l s  from con tdna t ion .  These pro- 
gram are  especially s igaif icant  in urban, lndustr la l  areas. Hazardous 
w u t e  control progrou a r e  adrinistered by the mNR based on s t a t e  
mandate8 from the Water Resources Comlssion Act and the Solid Waste 
Management Act (Michigan Public Act 641 of 1978) u w e l l  u the federal  
Resource Conservation and Recovery Act (RW), and the Hazardous and 
Solid Waste Amendmaits of 1984. Michigan d a o  h u  woundwater rules that  
prohibit discharger of substances t o  groupdvater that-y degrade grouad- 
water qurrlity, o r  #able aquifers (lee.,  aquifers yielding suff ic ient  
quanti t ies and qua l i t i es  t o  be usable for  water supply) (SEMCOG l98la). 

The MDNR l i c e ~ e s  and supervises hazardow waste mutagamant in the 
Clinton River baain. Hacomb, Oakland, St. C l d r  and Lapeer countien a l l  
have state-approved sol id  vast. p lam (Mlchigaa Warte Report, 1986). 

The MDNR haa had ur active hazardous waste program since 1979, when the 
Huardow Waste Xmugement Act (Act 64 of 1979) w u  adopted. The f i r s t  
.dr inis t ra t ive  rules  f o r  t h f .  act  were promulgated in 1981. I n  October 
of 1986 the HDNR received f W  authorization t o  conduct the RCRA hazard- 
ous waste management program from the U.S. EPA under the provision of 40 
CFB Part  271. The hua rdow v u t e  program haa evolved in to  a camprehen- 
r ive  hazardous w u t e  r egu la tov  program with ac t i v i t i e s  in many a r e u  
including iden t i fyhg  d iP.p.cting hazardous waste generators, t ram-  
porters and t r e a m n t ,  storage o r  dIspo..l (TSD) f a c i l i t i e s ,  and comput- 
erized tracklng of maulfeats and-other data  pertaining t o  regulated 
f ac i l i t i e s .  Additionally, the p r a r a r  involves peml t t ing  hazardous 
waste TSD f a c l l i t i e r  md t ramporterr ,  t a k l q  enforcement actionr, f o r  
violations of a t a t e  rad federal  hazardow waste d e r  d over8eeing 
closures of f a c i r i t i e s  (L. AuBuchon, WNR Detroit Dlstrict IWD, persooal 
communication 1987). 

9.1.4 Status of Superfund and State Hazardous Waste S i t e  Cleanup 

Michigan's Environmental Response Act (HERA, Public Act 307) and Federal 
Superfund authority, based on the Compr.hemive Environmantal Response, 
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Compensation, and Liability Act (CERCLA), provide for identifying sites, 
assessing risks, and evaluating priorities for cleaning up environmental 
contamination at specific sites. MERA and CERCLA both provide means for 
publicly financing remedial actions at sites vhere hazardous substances 
have polluted the environment, and prioritize sites to determine which 
are most in need of limited public funds. However, MERA provides Michi- 
gan with the ability to take action at sites not eligible for remedies 
through the Superfund program or at sites that do not rank high enough to 
receive Federal Superfund money. Michigan's priority ranking system 
ranks sites according to present conditions, while the federal system 
ranka sites according to the time they were at their worst (MDNR, 1986a). 

The programs are administered through MDNR Enviromental Protection 
~ureau's Environmental Response Division and Waste Management Division 
(WMD). A chart shoving the current organization of the WMD is shown in 
Figure 9-3. Figure 9-4 shows the current organization of the Environmen- 
tal Response Division. An explanation of the relationship of hazardous 
site cleanup programs to water quality protection programs is provided in 
Table 9-1. 

The hazardous site slated for cleanup at federal expense in the AOC is 
the Selfridge M r  National Guard Base. Contamination at seven areas of 
Selfridge have been studied to determine how they should be classified- 
relative to needs for further study and remedial action. In February 
1986, the Air Force's Condtants "Phase I1 Stage I" Confirmation Study 
indicated that a11 seven sites at the base should be classified as 
Category 11, meaning that additional work is required to quantify or 
further asseas the extent of uistfng or future contamination (Roy F. 
Weston 1986). The study recammended expanded monitoring and sampling to 
evaluate the nature and extent of contamination and potential of contami- 
nant pathways. Remedies for site cantlmination at Selfridge will be 
designed based on the findings of the n u t  phase of studies. 

9.1.5 Status of Urban Stomwater Pollution Control Efforts 

Recent efforts to control urban stormwater pollution have focused on the 
need to coordinate vater quality improvements with flood minimization. 
This is especially important since major water quality problem8 in the 
AOC occur during high runoff (USCOE 1979). To deal with these two issues 
it is crucial to differentiate between point and nonpoint sources. Any 
stormwater runoff reaching the surface water through a pipe, and any 
channelized runoff can be regulated as a point source under the Clean 
Water Act. 

Michigan has no comprehensive mandate to directly regulate stormwater 
runoff unless it can be defined as a point source discharge. Several 
state programs including flood hazard management, water quality, soil 
erosion and sedimentation, and wetlands have overlapping mandates to 
address pollution carried to surface welters by urban stormrater. 

All WWTPs with discharges, including stormwater discharges, that may 
affect the AOC have been involved in planning for adequate stormwater 
retention to avoid flooding and pollution of surface waters during high 
flows. During the 19808, formal and informal relationships were developed 



Figure 9.3. Waste HanaBement Dtvieion Organizational Chart. 
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Figure 9.4. Environmental Response Division Organizational Chart. 
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TABLE 9-1. DIVISION OF RESPONSIBILITY BETVEEN THE WASTE 
IUNAGEHEIVT DIVISION (VHD) AND THE ENVIRONHENTAL 

RESPONSE DIVISION (ERD) 
FEBRUARY 9, 1987 

This memorandum provides a detailed list of responsibilities for each of these 
nev divisions. These decisions are based on the general responsibilities 
outlined vith the reorganization announcement of January 7, 1987, 
recommendations made by a special committee of field staff and discussions 
with the Division Chiefs. We recognize that there may be extenuating 
circumstances that vill lead us to make case-by-case exceptions to these 
decisions. We also recognize that this list is not all inconclusive, but 
should provide adequate guidance to-determine reassignments of staff and to 
the start up of the nev division. 

Responsibili ty Assigned To 
0 

I 1. Act 307 Listed Fac'ilities ERD, unless the facility is 
vithout Operating Licenses or operating vi thout a needed 
Permits license. In that case the licensing 

division would pursue statutory 
violations. 

Act 307 Listed Facilities WD for facilities it pemits. 
holding an operating license VXD checks compliance vi th the 
that relates to the needed operating license. If remedial 
remedial action action is needed at the site, VHD 

requests a proposal and turns it over 
to ERD for reviev and comment. VllD 
maintains lead role for facility vith 
input from W .  For facilities by an 
NPDES permit, SVQD vill function the 
s... 8s VnD. 

3 . Comprehensive Environmm tal ERD 
. Response Compensation and 
Liability Act (CERCIA) 

4. Underground storage tanks WD for compliance inspections. ERD 
for remedial actions. 

5. PEAS and complaint response KRD for managing the PEAS system and 
having general responsibility. PEAS 
calls and complaints vill be referred 
to the division managing the affected 
resource u follovs: 

\ 

Surface vater goes to SWQD. 

Air complaints go to AQD. 



TABLE 9-1. DIVISION OF RESPONSIBILITY BETWEEN TEE VASTE 
IIANAGEHENT DIVISION (WHD) AND THE ENVIRONHENTAL 

RESPONSE DIVISION (ERD) 
FEBRUARY 9, 1987 

(Continued ) 

Responsibility 

Ground or soil contaminants to ERD. If 
the complaint involves Act 64, license, 
treatment, storage, or disposal 
facilities, or 641 licensed landfills, 
the complaints vould go to VUD. 

6. Act 641 8 

7. Act 64 

8. Act 98 permits that depend 
upon a groundwater discharge 

# 

9. Brine management activities 

10. Underground inject ion control 
prograa 

11. Act 136, Industrial Waste 
Haulers Act 

W D  vith one exception. Consistent 
wi th the assigned responsibility in No. 
2. above, if normal compliance 
activities shov a need for remedial 
action involving hydrogeological work 
and work plans, VHD vill request the 
work plan and refer to the €RD for 
review and comment. VllD vill maintain 
the lead and will obtain the remedial 
action by amending the operating 
license or other enforcement actions. 

Assigned to W D  with the ERD reviewing 
remedial action vork plans or 
proposals. 

WD. SVQD vill assist by providing 
engineering reviews of the typical 
sanitary engineering aspects of the 
facility, such as collection severs, 
lift stations, and vaste handling 
facilities up to the groundwater 
disposal facility. 

These activities vill cdntinue to be 
regulated by the Geological Survey 
Division under Act 61 pending further 
study. 

W D  for class 1 vells. Other 
classes of vells vill continue to 
reside vith Geological Survey Division 
pending further study . 



TABLE 9-1. DIVISION OF RESPONSIBILITY BETWEEN TEE VASTE 
WAGEHENT DIVISION (WD) AND THE ENVIRONHEHl'AL 

RESPONSE DIVISION (ERD) 
FEBRUARY 9, 1987 

(Continued) 

Responsibility Assigned To 

12. Act 245, Groundvater Disch8rg. WD 
Permits 

13. Nonroutine sampling of vaste ERD 

14. [Illegible] W D  

15. Responsibility Clem Michigan W D  for administration of the 
Fund grants. Programs u y  involve other 

divisions. 

16. Land application of sludge VI(D 
or vastevater 

17. Act 181, Septage Eaulers VnD 

18. Pollution Incident Prevention Wl4D for managing the progru and 
Plans (PIPPs) setting the standards. SVQD vill 

reviev PIPPs at NPDES facilities. 

1 19. Act 245 Storage Permits VllD 

20. Pump and haul permits 

21. County health department 
grants 

22. Unlicensed dumps 
8 

WD, except for grants to county 
air pollution agencies that vill remain 
vith AQD. 

VIID, if the facility is still operating 
in pursuit of Act 641 violations. ERD 
if the facility is closed. Some of 
these vill need to be assigned a lead 
division on 8 case-by-we basis. 



to facilitate coordination between local WWTPs and the agencies more 
traditionally responsible for regulating stormwater. Since 1981 a 
Technical Assistance Directory and Technical Assistance Guide, a public 
education booklet, and a model ordinance guidelines have been developed. 
In addition, the MDNR has provided technical assistance through storm- 
water modeling. Presently, the Clinton River Watershed Council is 
actively working with several townships to implement local stonnwater 
management ordinances and policiee. 

SEMCOG and the Clinton River Watershed Council both provide guidance and 
technical assistance to local governments in reviewing development plans 
based on water quality guidelines (see SEMCOG 1980b). The City of Mt. 
Clemens has been particularly active in construction of additional 
stormwater retention capacity to prevent overflows and bypasses of 
untreated sewage from its vutewater system. The City of Ht. Clewns' 
planning and implementation of system upgrading since 1979 has taken 
place in accordance with regional facilities plaar (a "201" study) and 
SEMCOG's "208" p l d g  efforts. 

Several recently issued municipal and industriil NPDES permits include 
same monitoring and control conditionrr for stormwater discharges conveyed 
to surface waters through pipes or channels. The City of Mt. Clcmans is 
attempting to eliminate or reduce stomwater discharges and combined 

1 .  sewer overflows that contribute to flooding and degrade water quality in 
the AOC during high flows. 

The MDNR's Land and Water Mamgement Divlsion and'the Clinton River 
Watershed Council published the Clinton River Baain Stomwater Management 
Asses~ent in 1981 (MDNR, W C ,  and Eb 1981). The assessment made 
several recommendations for inatitutioaal action that are now being 
pursued by area agencies to reduce flooding and runoff of pollutants to 
mrface waters. 

Recammandations focused on maintaining and providing technical assistance 
for local management of stomwater problems; local intergovernmental 
coordination within the watershed; and local government adoptian.of 
stormwater management policies and p k .  The report indicated that 
state legislation on stomwater management may be iruppropriate, based on 
 less^ learned from local management experience. 

The Clinton River Watershed Council was established, in part, to coordi- 
nate initiatives under all of these programs at the local level. The 
Council conducts water resources studies, prepares reports and recommen- 
dations, advises other governmental agencies, and cooperates with federal 
and state .gencies to collect water resource data. 

Flood Issues. Mchigan's Flood Control Act of 1968 regulates activities 
in riverine f l o o d p l a ~  of state waters. Encroachments into the floodway 
that may adversely affect the stage or dischuge characteristics of the 
stream are prohibited. Michigan requires that any occupation, filling, 
or grading, except for agricultural activities, in floodplains receive a 
permit from the BDNR (IDNR, CRWC, and EA 1981). 



All commnities in the Clinton River AOC participate in the National 
Flood Insurance Program, which restricts new developments in floodplains. 
These restriction8 provide for flood protection of structures and atten- 
dant sanitary sewage and other waste disposal systems. Over 503 commai- 
ties satewide have had floodplain areas identified under this program 
with the heaviest concentration in Southeast Michigan. The Corps of 
Engineers' flood control project proposale for the lower Clinton River 
and Red Run Drain have addressid water quality issues through the EIS 
process, but these have not been closely tied to State flood hazard 
mitigation program (MDNR, 1979). 

Michigan's Subdivision Control Act of 1967 authorizes the HDNR to review 
and approve or disapprov. prellmlnary plats for new subdivisione if they 
are to be located fn or affected by State floodpleias. The Flood Control 
Act of 1968 and the Subdivision Control Act of 1967 together minimize the 
potential that new urban development will aggravate flooding problems. 
The Subdivisions Control Act ennrres each lot in the subdivision ha8 an 
adequate buildirig site and occurs above the floodplain and that the 
public interest in the waters of the state are protected. They may also 
be used to regulate the types of potentially polluting activities allowed 
to be located in floodplairu, since the Watar Resources Conmission and 
MDNR ma9 act to prevent incidents of water pollution prior to their 
occurrence . 
Soil erosion and redinrantation. nichigan DNR oversees state, county and 
local public agenciee who regulate earth movfng within 500 feet of lakes 
or streams, or that may dlsturb one or'mre acres of land under the 
authority of the State's Soil Erosion and Sedimentation Act of 1972 (Act 
347 as rrpannded). Earth change activities are baaed on State-approved 
procedures that describe erosion and sedimentation control measures to be 
employed as part of the project on a temporary and permanent baris. 

County 8nd local agencies administer and enforce permit restrictions 
authorized by the Soll Erosion and Sedimentation Control Act as well a8 
10-1 ordinances that address land cia, uc&vation, drainage, and 
earth moving activities. Local agencies iarpect site8 after earth moving 
permlts are iseued to -tor changes .od d o r c e  permit conditions. 
Designated enforcement agencies in the Clfnton Biver buin are the 
Oakland County Drain Cds8ion. the bcamb County Public Works C m s -  
sion, the St. Cldr County Department of Public Works, and the Lapeer 
County Drain CaPaission (HDNR, CRWC, and EA 1981). 

Several public agenciea "are authorized public agencies" under the 
Erosioa and Sedkentatlon Control Act to enforce sedimentation and 
drabage rules for their own construction or mainteaasice activities, and 
the tentatively identified project8 are shown in Table 9.2 (HDNR, CRVC, 
and EA, 1981; and SEMCOG, 1981i). 

The Inland Lakes and Stream8 Act of 1972 (Act 346, u amended) allows 
MDNR to regulate construction, dredging, d filling activities below the 
ordinary high water mark on the shores of State water#, except the Great 
Lakes (including Lake St. Clair). Act 247 serves a rlmilar function and 
applies to the Great Lakes. However, federal program authorized by 
Sections 401 and 604 of the Clean Water Act regulate certain dredging and 



Table 9.2 Responsible figencies f o r  m i n t  Source f k t i v i t i e s  and a Tenative L i s t  of  Best )tansqerent 
Ractices for Conrtructiocr Projects 

The f o l  lowing yoverrhnorLa1 ent i  t ies ere serving under me or mwe oC ttce approved c:l s s i  f icat i 0115: 

Of3KLAI.10 COUNTY .................................. 
Oak 1 end County Or-a i n Cornm i ss i oner 
Oakland County Road Commission 
Bcrk 1 ey 
Birmingham 

, Lake Angelus 
Lathrup 
Madison Heights 
Pont i ac 
Southfield 
Troy 

Lapew County Planning Comaision 
Lapesr County Wain Cnnnisionr 
Lapeer County Road Coatmision 

Macocnb Ilm mty Oepr taertt of Pt hl i c WLII-C .: 

Macomb Cocmty R o d  Comaision 
Hrmada 
Center Line 
Fraser 
W t .  Clernens 
Rosevi 1 l e  
Ster l ing Heights 

ST. CL.R I R  C W T Y  

St .  C l a i r -  Co~wtty Dt-aln Cucnmisiorler 
St.. C l  air- County Road Cocllmis I on 

The f o 1 lowing practices have been t.entat i ve l  y ident i f i 4 as Dest Management const I-w t. i c n  pr-o jm.-t s: 

Staging 
SckBr 1 i ng 
Lk i i  f ied Keying Syst.em 

" .  Hydro log i c Mode 1 i rcg 
Msintenarr e 
kcess Roads 
Land C les inq  
Wetl.rid Protect i c n  

Construct ion Bar-r iers  
0 i vers i 011s 
Check Dams 
Str ip  Planting 
S p c  i a 1 Grad 1 r q  Prac t i ccs 
Seac~al ls/Pet a i n l l ~ y  Hal 1s 
Slope Protection 



filling in any water or shoreline wetland, and fulfill many of the same 
functions as the state's Inland Lakes and Streams Act with regard to 
regulation of development that may affect stomwater discharges. 

The U.S. Department of Agriculture (USDA) has recently established 
funding for farmers to convert certain lands to "water quality enhance- 
ment zones." The Agricultural Stabilization and Conservation Service 
admhisters this program. Filter strips of 66 to 99 feet along perennial 
and intermittent streams, lakes, and wetlands gruter than five acres are 
eligible for annual payments for the next 10 years. 

Building Codes and Engineering Standards. Prior to starting construc- 
tion, builders intending to undertake projects above a specified value 
must apply to local gOVemmXitS for a building pernit and submit a site 
plan to construct or significantly alter any structure. Building code 
reviewm and site development reviews conducted locally require builders, 
developers, and publit agencias to'conform to PiOimur standards for 
provision of adequate storm severs, retention basins, and structures to 
control pollution, erosion, and sedimentation. Many provisions in the 
Clinton Rlver basin have been adopted under the authority of the state's 
Subdivision Control Act (MDNR, CRWC, and EA 1981). The relationship 
betveen administration of building code and engineering standards and 
administration of the provisions of state and local soil erosion and 
sedimentation controls varies bemeen local goverxmants and counties, 
depending on the local divi8i0n of code review and enforcement responsi- 
bi1iti.r. The Clinton River Basin Stormrater Management Technical 
Assistance Directory provides hfomatfon on the various functions of 
state and local agencies in the buin with regard to stomwater maage- 
meat isnr.8 (MDNR, CBWC, md EA 1982). 

9.1.6 Status of Nonpoint Source Control Efforts 

SaCOG is the regiorul agency designated to conduct areawide water 
quality planning activities in the Clinton River b u h ,  under Section 208 
of the Clean Water Act. SEnCOG published its Water Quality Management 
Plan For Southeast Michigan in 1978. This plan w u  incorporated into 
Michigan's 1981 Water Quality Management Plan. While funding for the 208 
p- program has ended, SEMCOG continues its water quality planning 
and technical usiatance efforts partly with the assintance of Federal 
"205(j)" grants that are passed through MINB. 

M.ny mechanlsmm briefly described for controlling pollution from urban 
stormwater are also used fn more general nonpoint source pollution 
control fn the Clinton River buin. In addition, a range of program to 
control nonpoint source pollution and reduce sediment loads from agricul- 
tural runoff are being pursued by the County-level Soil Conservation 
Districts. Surface Water Quality Division district staff, in cooperation 
vith the Cooperative Extension Semce, usist farmers in adopting best @ 
management practice, for soil co~uerpation, gather lnforprtion, and Z- 

In addition to urban stormwater control efforts In  the Clinton River 
basin, regional nonpoint source control program are be* pursued by 
state and local agencies. These efforts relate to rural' nonpofnt sources 
origiruting in the upper buin, including the North Branch. 



conduct s tudies  of the success of agr icul tura l  s o i l  conservation pro- 
jects .  Dis t r i c t  s t a f f  ident i fy  p r io r i ty  agr icul tura l  nonpoint source 
control  areas in each county, based on SEMCOG's and the Dis t r i c t s '  jo in t  
ident i f ica t ion of designated c r i t i c a l  areas. Conservation d i s t r i c t  s t a f f  
then prepare program f o r  promoting best  management pract ices in conjunc- 
t ion  with county drain cammfssioners, the A p i c u l t u r a l  Stabi l iza t ion and 
Conservation Senrice, and the Cooperative Extension Service (SEMCOG 
19810). 

While the Cooperative Extension Service pronotes sound and profi table 
farm practices,  s o i l  conservation and farm waste containment are  often 
major components of best  management pract ices needed t o  reduce nonpoint 
sources of water pollution in the Clinton basin. Extension Service 
educational programs have recently been ma exp l ic i t  in explaining the 
need f o r  conservation pract ices  from a water qual i ty  standpoint a s  well 
as an agr icul tura l  standpoint. Drain comissioners i n  r u r a l  areas have 
a lso  focused the'implmentation of bes t  management pract ices i n  ru ra l  
areas  so  t h a t  downstream water qual i ty  considerations are not ignored. 

Michigan's Rural Nonpoint Source Pollutioa Subcoppplittee of the Governor's 
Cabinet Council on Environmental Protection, recently recommended a 
Strategy f o r  the Reduction of Rural Nonpoint Source Pollution in Michigan 
(Rural Nonpoint Source Pollution S u b c d t t e e ,  A Strategy f o r  the Reduc- 
t ion  of Rural Nonpoint Source Pollution in Michigan: A Report t o  the 
Governor's Cabinet Council on E n v i r o ~ n t a l  Protection, 1985). A subse- 
quent report on urban nonpoint source pollut ion control  strategy-was 
prepared by MDNR and SEMCOG (1985). A MDNR s t a f f  report on nonpoint 
assessment f o r  amall watersheds was a l so  prepared O N R ,  1985b). 

9.1.7 Status of Corps of Engineers Project. 

Bistorical ly,  the Army Corps of Engineers hau been act ive  i n  the AOC 
reducing flooding and flood damages in the  lower Clinton River area by 
dredging navigation chanuels and c o ~ ~ t r u c t f n g  the spillway in 1952. 
Additional plans t o  control flooding were investigated, but a f i n a l  
report in 1982 rec-nded against funding f o r  projects  i n  the Red 
Run-Lower Clinton U v e r  area, based on ecoaoric i n f e a s i b i l i t y  (Richard- 
son, 1983). The Water Resources Act of 1986, Section 1002 deauthorized a 
flood control  project i n  t h i s  area authorized by the Flood Control Act of 
1970. 

The Corps has proposed dredging t o  f a c i l i t a t e  recreat ional  navigation i f  
an appropriate CDP can be bu i l t .  A 30-acre CDF has been b u i l t  along the 
north bank of the Clinton River at about r ive r  mile 3.0.' The f a c i l i t y  
has 8 capacity of 281,200 cubic meters (370,000 cubic yards), about half 
of which would be f i l l e d  by 8 backlog of undredged material (USCOE, 
1987). Dredging would f u l f i l l  some remedial act ion goals by removing 
some c o n t a d ~ t e d  sediments in the Clinton River AOC. The Michigan 
Natural Resources Commission has confinnad the MDNR a s  the local  sponsor 
f o r  t h i s  project.  



9.1.8 Spill Control Measures 

Michigan's Water Resources Cammission is authorized to take action to 
reduce damage to water quality resulting from spilled materials that may 
enter state waters. The Hichigan Legislature authorized the Water 
Resources Commission to develop a Register of Critical Materials which 
are or may be used or discharged in Michigan (Act 293 of 1972). Every 
business in the state using critical materials and discharging process or 
sanitary waste to a sewer system or the surface waters must file an 
annual report on critical materials use and discharge. This information 
ls used for protection of the environment and humau health through water 
pollution control program (MDNR 1980). 

While the list was originally developed to help the state control toxic 
materials entering the public sewage treatment system, it has also been 
used to identify dischargers at risk of accidentally spilling toxic 
material. into surface waters. Some of this information was used to 0 

require direct dischargers to provide sufficient facilities to contain 
spills of potentially toxic materials in accordance vlth Water Resources 
Commission Rules, Part 5 (see general manqement requirements in Part I1 
of current Hichlgan NPDES permits). 

Mlch4.n regulations on oil .pills d polluting materials (Water Re- 
sources Comlssion Rules, Part 5, Rules- 151 to 169) cover requirements 
for oil loading d unload*, oil storage facilities, surveillurce of 
storage and loadlug, d emergency containment structuru. They also 
include regul~tioar for salt storage u e u  and for storwe, we, and 
mrgency contalnmnt structures for other polluting materlalr (for 
liquids, 150 percent of storage capacity ir generally requirad for 
emergency containwnt). Oil storage facility owners m u t  submlt to the 
Water Resources Collnission a plan for prevention of spills and set forth 
emergency cleanup procedures and inventory monitoring methods to be used. 
The rules also authorize companies to forr oil spill cooperatives. 
Provision8 of Michigan's spffl control ruler are enforced by the Water 
Resources Commission. 

nichigu! DNR also operates a Pollution Emergency Alert System. A tele- 
phone lip. is maintained on a 24-hour, toll-free bui. for callers to 
report suspected pollution incidents (1-800-292-4706). DNR staff who 
respond to calls and complaints are designated as Pollution Emergency 
CaPPmurricationo Coordinatorr. Coordinators contact appropriate field 
staff to investigate d respond to emergency situations. Coordinators 
also admidater Water Clea- Emergency Funds and serve u field staff 
contacts with regard to Hichiganls Hazardow Wute SerPice funds for 
emergency rituationr (memorandum from Gary Cuenther, mNR, to all Envi- 
romnental Protection Bureau Staff, February 24, 1986). 

Land Application 

nichlgan laws regulat* land application of septage have been recently 
amended to become more in line with laws regulating application of 
municipal sludges. Sludges from hazardous waste generators are also 
regulated by stringent State and Federal lrnd application 1.M. 



9.1.10 Chemical Use 

Bans have been established on the use of particular chemicals such as 
DDT, PCBs and Chlordane. 

A state pesticides strategy was adopted in 1986. 

There are state and federal requirements for Pollution Incident Preven- 
tion P h  (PIPP) and Spill Prevention, Control and Counter Measures 
(SPCC) at specified businesses regulating above ground storage of chemi- 
cals and petroleum based products. 

Registration of existing underground storage tanka is required. These 
same regulations require the removal of abandoned tanks. EPA regulations 
for underground storage tanka are expected to be promulgated in 1988 and 
a Michigan Underground St?rage Tank program is under development. 
Federal funds were first available in 1987 for states to finance petrole- 
um related cleanups, a complement to the "Superfund" monies f.or sites 
contaminated by other hazardous substances. 

In 1987, the Mac& County Health Department inaugurated an on-going 
' 

collection and dirposal service for hausehold hazardous wastes. 

9.1.11 Management and Plaanlng Activities 

Urban and Industrial Storm Drains 

In the Febnury, 1987 amendments to the Clean Water Act, Section 405 
specifies that EPA regulations regarding storm drairu for industries and 
large municipalities be completed by February, 1989, and that permit 
applicatiom be mbdtted by Febnrary, 1990. Pera~It ismunce should be 
completed by Febnury, 1991 .nd these facilities should be in compliance 
by February, 1994. For smaller municipalities, the scheduled steps are 
t vo  years later. The D#B will need to identify the industrial and 
municipal storm drainr, subject to perrits, determine the nature and 
extent of pollution through monitoring and modeling, m d  establish 
methods of control. 
Michigan Nonpoint Source Control Program 

The February, 1987 amendments to the Clem Water k t  provide for state 
assessments of nonpoint problems and development of a state Nonpoint 
Source Management Plan. The plan must be submitted for EPA approval by 
August of 1988 if the state is to be eligible for federal grants. 

The DNR Nonpoint Source Section is upding its nonpoint problems 
sumey, which will be compiled and useased by the Dm. 

Groundwater Protection 

In 1986-87, the CRWC and pilot c w t i e s  received Groundwater Compli- 
ance grants to explore appropriate groundwater protection activities for 
local goverxment, d opportunities for state/county/local coordination. 
The focus u u  on small business activltioa to prevent l..1U/spills/dtrmping. 



Secondary containment requirements were established through local ordinances 
e 

and inspection programs. The action8 will be also protective of surface 
vater quality. 

Continued Technical Assistance to Local Governments for Stormwater 
Management and Groundwater Protection 

Local governments in the river buin are requesting aslstance from the 
CRWC for analysis of local problems, development of performance stan- 
dards, d ordinance 8mertdments. Emphasis is on runoff and erosion 
control on new development sites, use and protection of wetlands, preven- 
tion of leaks/spills/dumplng at emall businesses, and septic management. 
Analysis of the Michigan 307 rites list suggests small businesses are a 
predomhmt source of contamination. 

9.2 PUBLIC INVOLVEMENT 

The importance of public involvemat in the RAP pluming process cannot 
be overstated. It is the local goverxmants that manage the local commu- 
nity, nuke l m ,  establish ordinrrpces, pars edicts as well as enforce 
"the l m  of the landn that are promulgated by the state and federal 
government. It is the local people who elect local leaders to manage the 
local government which manages local issues. Since this remedlal action 
plan will be implemented largely at the local level, it is essential that 
local people, "the public" be Involved in the plaadag and the inplanen- 
tation process. 

On June 18, 1986 8 technical advirory coaPittee meeting wu held consiot- 
ing of 15 representatives of state, local, federal, md private interests 
with Imowledge or data about the Clinton River. Capfled reports from 
all MDlOll divisions md outside agencies were gathered by the site coordi- 
nator and sent to SAIC, a candtant provided to the M)NR by the USEPA. 

The MDNR held a public meetlag to give and gather information concerning 
the Clinton River AOC in July 17, 1986, in Mt. Clemetu. EIDNR personnel 
offered ur overview of problaw and positive activities vhich have 
occurred recently in the Clinton River basin. The public asked questions 
and received 8.nnrers d a prapise to respond to all questio~. The 
meeting was vell attended md m c h  information w u  exchanged. The issues 
discussed ind the re8pop.e~ to those Issues are reen throughout the RAP 
and are specifically anmered in Appendix 9.1. 

Several months later, the Clinton Uver RAP Sums8 Report was mailed to 
meeting attendees. In addition, the MDNR kept in continuous contact vith 
the CRWC, SEMCOC, and the Laka St. C M r  Advisory CaPnittee in ur'attanpt 
to keep a finger on the pulse of the Clinton River watershed public 
interests. 

A public meeting was held on February 26, 1987, concerning the proposed 
Clinton River dredging md confined disposal facility project. The topic 
of discussion was primarily the CDF location d its impact on the 
resources d property owners. The meeting v u  primarily an information 
sharing meeting. Over 250 people were pru-t. - 



A copy of the final draft RAP was distributed to all Technical Advisory 
Committee members and interested public. A public meeting was held on 
Junrary 27, 1988. Comments from the public and Technical Advisory Commit- 
tee were consolidated into this RAP. 

9.3 INTERAGENCY AGREEMENTS 

9.3.1 Great Lakes Water Quality Agreement of 1978 

The Great Lakes WQA established water quality planning and regulatory 
guidelines for the Great Lakes to be followed by the United States and 
Canada, the two agreement signatories. The International Joint Coaunis- 
sion and its Water Quality Board are the principle organizations charged 
with carrying out the provisions of the agreement through federal agen- 
cies, states and provinces in the United States and Canada. Designation 
of Are- of Concern and drafting of Remedial Action Plans are results of 
this agreement. 0 





10. RECOMMENDED ACTIONS 

10.1 Use Impairments, and Their Historical and Present Causes 

Warmwater Fish 

1. Design and conduct a fish community study in the Clinton River. 

The fish community in the Clinton River in the 1960s was considered 
"derd." In the 1970s the fish c-ty wu poor. To determine if 
improvements in water treatment since then b v e  created favorable 
conditions and restored fish comamlties, 22 representative stations 
in Section 1(3), the North Branch (2). the .pillmy (2), Red Run 
(S), and Section S(l0) should be surveyed to detexmlne the present 
fish community. Fisheries Division would conduct the study during 
low flow and spawning runs in the spring and fall. These surveys 
vould take 0.5 years to complete including the shocking, netting, 

The use impairments in the Clinton River AOC are: restricted agricultur- 
al water use (for irrigation) because of water quality standard 
exceedences of total dissolved solids, and locally degraded aquatic 
~croinvertebrate and fish communities. These impairments are local 
problem and none of which contribute to Impairment in the Great Lakes. 

The historical causes of the identified impalred uses include municipal 
and industrial point source discharges, urban an rural nonpoint sources, 
combined semr overflowo and sediment contaminants. Urbanization, stream 
channelization, d natural flow regime also have played a significant 
role in contributing to use Impairments. 

Present causes of use impaiments are: (1) naturally occurring high 
total dissolved solids and (2) naturally occurring geographical, hydro- 
logical, and mamade conditiana remltlng in slow-moving or stagnant 
water compounded by the addition of oxygen demanding substances from 
municipal d Industrial wastewater and extreme hydrologic variations 
contributed by urban and rural runoff. 

F 
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10.2 Proposed Actions + 

Proposed actions for the Clinton River include specific cleanup activi- 
ties, regulatory restrictions, integrated watershed management planning 
activities, rpeclal studies, and evaluatioru. Suggested actions present- 
ed on the following pages are proposed in light of the fact that all 
pertinent information is not available. There are many are- where data 
are ambiguous or outdated. The proposed actions are a d  at filling 
information gaps, as well as correcting th. M i a t e  problems and the 
long-term causes. 

Recommended actions are grouped to reflect the fact that most impairments 
were local versu Great Lakes Impairments. Local or Great Lakes recom- 
mended actions ue'further grouped by the impaired uses they are designed 
to correct. 

10.3 Recarmended Actions to Address Local Impairrmts 



and reporting. Approximate costs were estlmated at $30,000. This 
0 

action could be wholly funded by the MDNR. 

2. Design caged fish studies to determine river qulity. 

Certain sections of the fish cammunity betveen Pontiac and the mouth 
are degraded. The cause of the degradation is unknown but may be 
due to poor water conditions (low dissolved oxygen). 

To determine if fish can survive in the Clinton Rlver, caged fish 
studies could be designed to determine river quality conditions 
during low flow at 12 stations, including the spillway ( I ) ,  Section 
1(3), Section 3(2), Red Run in Section 4(2), the North Branch in 
Section 6(2), utd the Main Branch in Section 5 of the Clinton River 
(2) down8tre.r of Poutlac. Esthted costs were $20,000 for the 
flab studies and $1,200 for the water sample analysis. Work could 
be done %y the SUQD, MDNR or a contract laboratory over a period of 
three to four months. Data infupretation and report writing would 
be approximately $6,000. 

Benthic M.croinv.rtebrate C w t y  Degradation 

1. Conduct a series of sediPunt bioassays to determine if contamiruted 
sediamnts are impairing the aquatic macroinvertebrate campunities in 
the AOC, the North Brmch, and Red Run. 

The macroinvertebrate cn"runiti.8 in s m  portions of the Clinton 
River watershed were degraded vh.n last surveyed. Several factors 
may contribute to the degradation of the ucrolnvertebrate c m -  
t y ,  including l w  dissolved oxygen, poor werlying water quality, 
extreme hydrolo~lc flucnutions, s e d h n t  particle site, or contami- 
nated sedhntn . 
To determine the impact of sedinunt contaminants on the health of 
the aquatic macroinvertebrate conmtunity, a suite of sediment bioas- 
says should be conducted at 30,stations. Sediment chemical malyses 
need to be paired wlth the sediment bioassays. Parameters should 
include huvy metals (including mercury), PCB and other orgutics, 
md selected conventional parameters (TOC, BOD, COD, percent sol- 
ids). Sedhant biousays d d  be conducted by a suitable contrac- 
tual laboratory. Samples could be collected by MDNR staff vith 
approxlmately 12 days required. Project cost is estimated at 
approxlmately $70,000. Total time to complete thin action would be 
approximately seven months. 

Support the USCOE dredging of the recreational ruvig.tion ch.nnel in 
the Clinton River downstream of Mt. Clmxu. 

Accumulated sediments have partially filled the recreational naviga- 
tion channel in the lover Clinton Rlver. If the Great Lakes levels 
decrease, the river w i l l  be too shallw for boat pusage. These 
sediments are chasified u moderately to huvlly polluted, and 
represent a potential source of PCB, metals, and oil and grease to 
aquatic life in the Clinton River and the Great Lakes. Removal from 



the aquatic system would remove or substantially reduce this poten- 
tial source. The MDNR is the local sponsor for the confined dispos- 
al facility (CDF). For these reasons, the MDNR should continue to 
support the USCOE's proposed dredging of the recreational naviga- 
tional channel from river mile 7.5 into Lake St. Clair and continue 
to act as the local sponsor for the CDF site on North River Road. 

All work would be done and paid for by the USCOE at a cost of 
approximately $3 million for the construction of the CDF and of f- 
loading site. The actual cost of dredging is unknown but would be 
done with federal funds. The CDF would be completed by 1989 and 
dredging could commence at that time. Periodic dredging could occur 
for 10 years after the CDF is completed. 

Conduct an intensive macroinvertebrate survey of river Sections 1 
through 3 (AOC) of the Clinton River, Red Run, and the North Branch. 

The benthic macroinvertebrate community in the lower Clinton River 
was degraded and dominoted by pollution tolerant forms during the 
last survey. Improvements in point source discharges may now have 
yielded improved water quality, but not necessarily improved sedi- 
ment quality. The information is old and very sparse. The current 
condition of the Clinton River benthic macroinvertebrate coxanunity 
should be determined since they are primary indicators of stream 
quality and the true measure of water pollution control activities 
to date. 

To accomplfnh thfn task, select 30-35 station8 above and below 
euspected contaminant sources using p0-r grabs, and qualitative 
methods to determine the benthic commmity structure. MDNR staff 
biologiste could conduct the sumeys if staffing levels were ade- 
quate or it could be contracted out. One and half years ($65,000) 
would be required to complete the survey including macroinvertebrate 
collections, processing, identification, interpretation of data, and 
report writing.. A fund* source for this action has not been 
identified if completed by a contractor. 

Local Fish and Benthic Macroinvertebrate Conmunity Degradation 

1. Conduct intensive 24-hour water chemistry nrrveys in the AOC to 
document pollution sources and the extent of dissolved oxygen 
problem8 in the lower Clinton River below Red Run. 

The lower Clinton River and Red Run experiences dissolved oxygen 
concentrations which do not meet Piichigan's water quality standards. 
The dissolved oxygen data are relatively recent, but are available 
from only one sampling point and only during the oxygen producing 
rather than the oxpgen consumlag time of the day. Therefore, they 
do not represent the critical condition8 to which the aquatic 
community is subject to. To detemine the temporal and spatial 
extent of water quality standards exceedenca for dissolved oxygen, 
eight or 10 stations should be uelected in areas having suspected 
dissolved oxygen problems. Sampling should include diurnal analyses 
at each station several times during the year. Samples should be 



analyzed for D.0.s TOC, BOD, total phosphotus, monia, fecal 
coliforms. and other possible constituents of local interest. 
Analyses of these ambient samples would cost between $20,000- 
$25,000. Point source sampling ahould be paired vith this river 
survey. Point source studies are estlmnted to cost $2,000-$4,000 for 
each study. Depending on resources, the data could be evaluated and 
reported by MDNR staff at a cost of approximately $20,000. Further 
remedial meuurer, including NPDES effluent llmlts as part of the 
wmte load allocation, could be recoumended based on the conclusioru 
of the report. Thi. act- would take approxdmately one year to 
complete . 

2. Conduct a wrete load allocation for all indwtrirl and municipal 
discharger8 in the Clinton River Buin. 

The Clinton River i s  experiencing dissolved oxygen problems that 
result in part from municipal and Indwtrhl point source discharg- 
ers. The Clinton River is an effluent domlmted stream below 
Pontiac. The impact of these discharges upon river Sections 1, 2, 
and 3 should be detarmhed 80 that approprhte effluent llmlts are 
assured when permits are reissued in  1990. 

To determine the magnitude that each NPDES discharger contributes to 
thir problem, conduct a coordfruted wute load allocation for all 
Indwtrlal and municipal dimchugerr in the buin based on ambient 
D.O. determined in the proposed River D.O. studies. This activity 
should be an MDNR Surface Water Quality Division (SWQD) responsibil- 
ity performed a8 part of the Divirion's rtrategy. Extensive sam- 
pUng would be required to deterriru the Clinton River'r 
assimilative capacity and rtill m e t  water q d i t y  standards for 
D.O. The rtudier could take several rantha to complete, interpret, 
and vrite. Each discharger would be surveyed during the river 
runmy. Cortr for t h i s  portion are described in 10.4.6.b. The 
actual waste load alloc8tian shauld be federally funded as part of 
the NPDES p e d t  program mince it will deteralne the impact these 
dischargers have upon the Clinton River. b t h t e d  cost of $25,000. 

3. Upgrade the nt. Clema9. 8nd Arm8d8 -8. 

The Mt. C1em.1~. and Amad8 WWTPs b e  historically dircharged 
effluent that caused their respective receiviq waters to violate 
nichigan'r water quality standuda. In addition, they also have had 
combined sewer overflow. 

To meet water qtulity standards in the Clinton Biver, complete the 
upgrading of the Mt. C l m r u  and a d a  wutewater treatment plants 
ro they meet their find effluent limit8 8nd comply vith required 
lndustrirl pretreatment programs. At Mt. Claons in Section 1 thir 
includes upgrading the ret.ntion bash facility to reduce frequency 
and magnitude of overflow8 to the Clinton River. At Armada in . 
Section 6 thir includer a separation of storm md sanitary sewers. 
Funding would continue to be incurred by the individual comwnitiea 
or state and federal grants. Both project8 &re undervay and should 
be c-leted in 1988. E0tiut.d C0.t of $20s900s000~ 



The Southeast Oakland County Sewage Disposal/Pollution Control 
facility discharges chlorinated combined sewer overflow to Red Run 
approximately 12 tlmes per year. 

Studies to determine the impact of this facility's discharge on 
aquatic- life and the cost to reduce the frequency or eliminate this 
periodic overflow need to be determined. This would probably be 
best handled by a consultant. The estimated cost is $150,000. 

Conduct dye or smoke testing to identify illegal connections to the 
storm or sanitary sewer system. 

It is suspected that a significant amount of pollutant loadings 
enter the Clinton River via illegal connections to the storm sewer 
system. Loading reductions could be accomplished if illegal connec- 
tions could be corrected. This action could be completed by con- 
ducting a dye or smoke testing program to identify all illegal 
connections to the storm or sanitary sewer system in th'e AOC and Red 
Run. This could be accomplished through a contractual agent. Costs 
are unknown and would be determined by contractor bids. The time to 
complete this remedial action is also unknown and dependent on 
contractor availability and the scope of work. Funding would coau 
from local coplpnrnities. Estimated cost of $150,000. 

Implement Michigan's urban and rural nonpoint strategies. 

Nonpoint sources ' contribute a very large portion of the conventional 
pollutant loadings to the Clinton River. 

To improve the river quality, Michigan urban and mral nonpoint 
strategies should be implemented. This would involve a coordinated 
effort between the local, county, and state goverxmmntal agencies 
and private land owners, faxmers, and businessen. The MDNR should 
conduct a periodic reviev of all soil erosion and sedimentation 
control agencies performing specific resporuibilities under the 
Sediment Act including county enforcing agencies, local enforcing 
agencies, authorized public agencies, and Soil Conservation Dis- 
tricts. A review for each agency should be completed at least once 
in each five y e u s  a8 a minimum, or once in three years as the need 
arises. Costs are estimated at $15,000,000. Several years would be 
required to complete this remedial action. Funding sources have not 
been identified for this action. 

Enforce B ~ t . ~ g e m e n t  Practices (BHP8) for erosion control and 
soil conservation at agricultural and construction sites. BMPs are 
measures that may be employed to help ennure against nonpoint source 
pollution caused by sediment transport. These practices may be 
identified in one or more functional groups including planning, 
administration, enforcement, and construction. The state's Nonpoint 
Source Control Unit, MDNR is prerently formulating information on 
these practices as a part of the requirements under the U.S. 1972 
Clean Water Act. 



8. Determine the impact that weir modifications might have on the river 
quality of the natural chrnnel orrd the spillvay betweur Mt. Clemerro 
and Lake St. Clair. 

River quality in the natural channel between the Clinton River 
spillway weir and Lake St. Clalr has been poor over the past 2! 
years. The veir installation achieved its purpose of providing 
flood relief, but hu altered the river quality in the natural 
channel. Lov volumes and law velocities down the natural channel 
are thought to contribute to increased rhoaling and low dissolved 
oxygen in the river reach. This portion of the Clinton River has 
rather complax hydrology and, therefore, haa not been extensively 
studied. Becase the City of Mt. C l m n a  WWTP NPDES permit limits 
are based on a desQn stream flow and a large existing pleasure 
boating industry also requires certain river flow, it is necessary 
to maintain a given volume of water down this natural channel. Weir 
modifications have been suggested, but no one has recently attempted 
to determine the impact that weir'modificatiana could have upon the 
natural channel and the .pillway downstream of the weir. 

To determine what river quality improvements could occur, alterna- 
tives for weir modification and their effects should be evaluated by 
a consultant hired by the Intra County Drainage Board. MDNR's SWQD 
.nd Land and Water Managematt Division staff could work vith the- 
coruultant to ensure that if weir adjustments are mades they would 
improve the stream quality of the Clinton River. Land and Water 
Huugement Division vould be requested to project consultant costs ' 
and provide coruultant rupervlaion. Funding sources have not been 
identified and the length of time to complete this action is un- 
~ Q V I L ,  but e8tirut.d at yUr8. btfrrrted Cost 18 $200,000. 

Encourage state and .federal air quality peraonnel to monitor air- 
borne c h d c a l  (nuttiants, motala, .nd organics) contamin8nts. 

There la presently a very limitad air quality monitoring program in 
the Clinton River watershed vhich meuures only a few cotmtituents. 
Amapheric deposition of organic and metal contami~ntr should be 
lonitorad to deterriru if air is a significant contaminant source to 
the aoc. 

Thir could be accompllahed by encouraging state and fedral air 
quality personnel to mrritor airborne YWS, organicss and conven- 
ti& pollutants. The cost is uaknov~l, but should be funded by the 
state or federal government since clun air ir 8 major resporuibili- 
ty of the govel~~l~ent. Tip. to complete t h b  action is undetermined. 
First year cost la estimated at $105,000. 

Contiwe uirting remedlal action8 presently occurring at Act 307 
md Superfund landfills in the Clinton Uver watershed. 

Superfund d Act 307 rites are potentially sources of surface water 
contamination and should be cleaned up. Site cleanup at identified 
307 and Superfund landfill sites has proceeded with HDNR asristance . 
resulting in reduced potential for surface water'contrminrtion at 



some sites. Additional site cleanup would protect groundwater which 
could eventually discharge to the surface water. 

Remedial actions should include encouraging cleanup activities to 
include determining the impact these facilities have on aquatic life 
and stream quality. Actions and monitoring at these facilities are 
conducted by MDNR's Environmental Response Division (ERD) through 
Public Act 307 and the U.S. EPA through Superfund processes. Costs 
vary by site, and time to complete remedial actions will also vary 
by site, but many years would be required to remediate all 307 
sites. Funding sources have been the State of Nichigan and the 
federal government. Estimated cost is $9,000,000. 

Potential Local and Great Lakes PCB Contamination of Fish 

Collect sediment samples in areas where PCB was previously reported. 

PCB contaminated eediments 'my contribute to fish flesh PCB body 
burdens. Some elevated PCB levels in carp have been reported in the 
Clinton River, but PCB sources are unknown. The areal extent and 
concentrations of PCB contaminated sediments in localized areas are 
also unlmovn. 

To determine the concentration and extent of PCB contaminated 
sedimantsr design and conduct a sediment survey of Amy Drain, Murphy 
Creek, and the Main Branch of the Clinton River downstream of the 
confluence of Murphy Creek. Sediments from Greiner Drain* and ' 

downstream of the confluence of Greiner Drain in the North Branch of 
the Clinton River, and in Red Run should also be collected. The 
number of samplee required ie presently unknown, but costs of 
sediment analysis for PCB is $200 per sample. Time to complete this 
phase, including study design, sampling, and chcmical analysis is 
approximately four months. The work could be performed by the 
KDNR's Surface Water Quality Division or a contractor. The source 
of funding l a  unknown. Estimated cost of $20,000. 

Expand the Flxed Station Ambient Water Monitoring Program on the 
Clinton River to include sampling for organic contaminants. 

i 
Clinton River water analyses for organic contaminants are very 
sparse, especially for persistent organics with bioaccumulative 
qualities. It is these organic contaminants (i.e., PCB) that result 
in fish consumption advisories in local systems and fishing bans in 
the Great Lakes and their connecting channels. If these contaminants 
were found in the water, upstream sources could be sought out and 
remediated. 

To achieve this task, fixed station monitoring on the Clinton River 
could be expanded to include sampling for organlc contaminants 
(especially persistent organics with bioaccumrlative qualities) to 
determine each river section's loadings. Current station samples 
are analyzed for conventional and metal parameters. Additional 
samples could be collected at current mooitoring stations for 



organics analysis. An addit ional  $400-$600 per sample would be 
necessary. Estbmted cos t  is $22,00O/year. 

3. Collect f i s h  frum Clinton River and nearshore Lake St.  Clair  f o r  
c h d c a l  analysis.  

In  the pas t ,  ce r t a in  Clinton River f i s h  t i s sue  have exceeded U S .  
FDA guidelines f o r  PCB, DDT, and/or mercury. To monitor the trends, 
c o l l e c t  f i s h  f o r  chemical analys is  in the Clinton River at nine (9) 
s ta t foru .  Sta t ions  should include Lake St. Cla i r  (v ic in i ty  of the 
Clinton River mouth and spi l lvay) ,  Clinton Rlver mouth (Section 1 ) .  
the Spillway (Section 2) ,  Section 3, e d  Run (Section 4), above and 
below Yatea Dam (Sectiarr 5) and in the  North Branch of the Clinton 
Rlver (Section 6). 

Ten (10) carp and ten  (10) bass andlor walleye should be analyzed 
f o r  Wrcury (88) and PCB. Two o r  three  d i f fe ren t  s i z e  ranges of 
these f i e h  may be required t o  address possible f i e h  connrmption 
advisories. These c o l l e c t i o ~  include carp d baas/walleye since 
these species a r e  major sport  f i a h  o r  have contained elevated l eve l s  
of PCB, DDT, and/or Hg in the  p u t .  Collections would be conducted 
as par t  of Michigan's Firh Contrrrnrnt Monitoring Program With 
assistance from Fisheries Divl8ion o r  contracted out over the n u t  
three years. Collect iaru may need t o  be seasonal s ince anedromotu 
f i s h  may not be i n  the  r i v e r  year round. Approximately 15 days 
would be required f o r  the collectianrr which vere est inuted t o  cos t  
$4,000-$5,000, including salary,  t ravel;  and equipment . Tissue 
analys is  could be performed by the Michigan Departrunt of Public 
E u l t h  o r  a &table contractor. Processing md analysis  of the  
fish would be approxfu te ly  $72,000. I f  several  s i zes  a re  required, 

? 
the cos t  w i l l  Incruae accordingly. Data in terpre ta t ion  and report- 
lng would be m add i t io ru l  $20,000. Plannhu,  Implementation, and 
report  vritlag f o r  t h i s  project  would take approximately four (4) 
y e u s  t o  complete in the n o d  course of work. 

Sediments Block River Flow 

1. Define sediment t r u u p o r t  and loading of suspended materi.1 in the  
Clinton Rlver. 

Suspended amdimants s e t t l e  out in the  deposit ional  zones in r i v e r  
Sections 1 and 3. Sources and t r u u p o r t  m e c h m i b r  should be 
defined t o  locate  where ac t ion could be taken t o  reduce sedimcnt 
sauces . 
To determine swpended so l ids  loadlags, sources, and transport  
mechanism should be defined. A sediment t r a m p o r t  study showlag 
sediment sources should be conducted. The cos t  l a  unknown and 
dependent on proposals submitted by consultants. T b e  t o  complete 
the  remedlal ac t ion and fundlag sources are a l s o  unknown. Eatimated 
cos t  of $400,000. 

2. Perform maintenance dredglng in the natura l  channel of the Clinton 
River at  Shadyside Park t o  d u n c e  flow. 8 
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Sediments deposited at the spillway/natural channel divergence 
upstream of Mt. Clemens form shoals which partially block water flow 
down the natural channel resulting in low water volume, and velocity 
and low dissolved oxygen. 

Dredge the natural channel near Shadyside Park to enhance the flow 
in the natural channel. In the 1970s approximately 13,000 cubic 
yards of sediment were removed from this location by Macomb County 
at a cost of $78,000. The spoils were placed along the floodplain 
of the river. New regulations would require sediment chemical 
analysis prior to removal and disposal. If the spoils require 
confined disposal, costs would be significantly greater than the 
last dredging. Dredging should be performed by a contractor funded 
by the Clinton River Intra-County Drainage Board. Time to complete 
the dredging is estimated at two months. Estimated cost of 
$200,000. 

Sedimentation and sediment deposition in the Clinton River have been 
a problem in the lower Clinton River in Sections 1, 2, and 3. Since 
sediments usually came from upstream sources, these sources should 
be controlled. 

County and federal roil conservation service personnel should 
strictly enforce the BMPs for erosion control. In addition, local 
building inspectors or drain commissioners should strictly enforce 
these laws at construction sites throughout the basin. Costs for 
these actions should be developed within a basin framework under the 
auspices of the Clinton River Watershed Council, the Intra-County 
Drainage Board, and the County Soil Conservation Service offices. 
Costa, funding sources, and length of time to complete this action 
is unknown. Costs are included in 10.4.5a. 

Clinton River Ecosystem Coordination 

Develop a watershedride, multi-jurisdictional river basin organization 
with modest long term assured funding under the control of a watershed 
board to be a "Center for Clinton River Watershed Actions." This organ- 
ization would be a vital force in implementation of all watershed actions 
and issues, including con8truction site runoff, urban stonn drainage, 
education, public involvement, floodplain issues, agricultural runoff, 
and other watershed/water quality related activities that the board would 
determine. Funding should come from the whole watershed since all 
watershed users contribute to the problems to some extent. 

10.4 Reca~lmended Actions to Address Great Lakes Impairments 

Impairment8 

1. Design a caged fish contaminant uptaka study. 

Some fish species downstream of Yates Dam contain elevated levels of 
DDT, PCB, or mercury. Contaminant sources are unknown. We are also 
uncertain if these fish are resident or Lake St. Clair fish. A 



caged fish study could determine contrainant presence in and rate of 
uptake from Clinton Rlver water. 

Caged fish could be analyzed for mercury (Hg) , DDT, and PCB, the 
parameters of concern in Lake St. Clair, to determine presence 
andlor the rate of uptake. Additional water chemical analysis and 
D.O. may be necessary at these sampling locations. Five locations, 
one each in Sectlonr 1, 2, 4, and 6 and two in Section 5 (one 
uprtream and one downstream of Yatu Da) rhould be selected. 
Studies would take one month to caplet8 at a coat of approximately 
$20,000 for fish cage placement, servicing and fish flesh analysis. 
Work wuld be done by the SWQD, MDNR or a contractor. Funding 
aourcea are uncertain. 

2. See Items 1, 2 and 3 under P0tenti.l Local and Great Lakes PCB 
Concentrations in Fish. 
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~ p p e n d i x  3.1 Clinton River Drainage Basin 
Stream Orders and Lakes Within tne Srainsge Easrn 

SECTION ? - Main Branch sf Clinton River Downstream of Spillway 
Main Branch Clinton River - 5th order ..................................... 

SECTION 2 - Clinton River Spillway 
Spillway - 5th order (manmade) .............................. 

SECTION 3 - Main Br. Clinton R. and Tribs. Between Red Run & Spillway 

Main Br. of Clinton R. between Red Run & the North Branch- 4th order ..................................................................... 

SECTION 4 - Red Run and Tributaries 
Red Run - 3rd order ------------------- 
1st order streams 
Bear Creek 
Plum Brook 
2 unnamed streams 

2nd order stream 
Big Baaver Creek 

SECTION 5 . -  Main Br. Clinton R. & Tributaries Upstream of Red Run 

2nd order streams 
2 unnamed streans 

Lakes 
Green Lake 
Lakevilla Lake 
Cranberry Lake 
Twin Lakes 
Dollar Lake 
Irwood Lake 
Thorington lake 
Stony Creek Lake 
1 unnamed Lake 



Appendix 3.1 continued 
Sect lon 5 continued (Stream Orders and Lakes Within Clinton R.  Basin) 
Pa in t  Creek - 2nd order  
1st order  streams 
Trout Creek 
Sargent Creek 
18 unnamed streams 

2nd order  streams 
3 unnamed streams 

Lakes 
Howland Lake 
F ish  Lake 
Pine Lake 
Indimwood Lake 
C l e u  Lake 
Long Lake 
Tan Lake 
Davis Lake 
Eiul Lake 
Lake Orion 
Pungs Lake 
14 unnamed l akes  

Main Branch (upstream of Pa in t  Creak) 
1st order  stroams 
30 unnamed streams 

2nd Order streams 
Galloway Creek 
4 u a n ~ e d  stxe8ms 

Lakes 
Upper Bushman Lake 
Whipple Lake 
Crooked L&o 
Parka L a k .  
b o x  Lake 
Dear Laka 
Dixie Lake 
O r e o x i s  Lake 
Lotus Laka 
n i l1  Pond 
Woodhull Lake 
Eagle Lake 
Lake Oaklmd 
Morgon Lake 
n i l 1  ~ a k *  
Qoorheis Lake 
Lake Sixteen 
h e r  Park Laka 
Tommys Lake 
Elkhorn Laka 
Square Lake 
Judah Lake 
nud Lake 
Carponder Lake 
Lake Angelus 
Loon Lake 
Willim Lake 
P leasant  Laka 
Cass Lake 
Sylvan Lake 
Cw.t.1 Lake 
Galloway Lake 
8 unnamed lakes  



~ppendix .1 continued 
&ream Orders and Lakes Within the Clinton R. Basin 

SECTION 6 - North & Middle Branch of Clinton H. & Their Tributarizs 

North Branch Clinton River - 4th order ...................................... 
1st order streams 
Newland Drain 
Mahatty Creek 
Camp Brook 
McBride Drain 
Deer Creek 
Hiqhbank Creek 
Tupper Brook 
Healy Drain 
12 unnamed streams 

2nd order Streams 
Able Drain 
East Branch Coon Creek 
East Pond Creek . 2 unnamed streams 

3nd order streams 
Coon Creek 
Middle Branch Clinton River 

Lakes 
Streeter Lake 
Secord Lake 
East Mill Lake 
Hidden Lake 
Nowland Lake 
Fisher Laka 



Appendix3.2. Slope Values f o r  t h e  C l i n t o n  R i v e r  Bas in  

1 Main Br. C l i n t o n  R. From the r0ut.h o f  C l i n t o n  R. t o  S p i l l u a y  mouth 

02 S p i l l w a y  From mouth a t  L. St.  C l a i r  t o  mouth a t  u r r r  a t  C l i n t o n  R. 

03 Main Br. C l i n t o n  R. From the  S p i l l u a y  mouth t o  t he  mouth o f  t he  No r th  b ranch  o f  C l r n t ~ m  R. 
Main Br. C l i n t o n  R. From Nor th  branch mouth t o  mouth o f  Red R u n  
H a r r i n g t o n  Drn. From t h e  mouth t o  Schroeder Drn. 

84 Red Run 
Red Run 
Plum Brook 
Plum Brook 

From mouth o f  Red R u n  t o  mouth of  B i g  Beaver C r .  
From r o u t h  o f  B i g  Beaver C r .  t o  Lane Di tch<Headuaters> 
Froa mouth o f  Plum Brk. t o  Gibson Dr. 
From Gibson Dr. t o  source o f  Plum Brook 

85 Midd le  Br. C l i n t o n  R.From the  mouth o f  M idd le  Br.  t o  mouth o f  Healy Dr. 
M idd le  Br. C l i n t o n  R.From r o u t h  o f  Healy D r a i n  t o  Shelby Road (4.4 r r l e s  from source) 
Healy D r a i n  From the  mouth o f  Mealy d r a r n  t o  J e u e l l  Road (1.9 males be luu  source) 
Main Br. C l i n t o n  R. Prom mouth o f  Red Run t o  mouth o f  Stony C r .  
Stony Creek From the  mouth o f  Stony C r .  t o  mouth o f  West Branch Stony C r .  
Stony Creek From mouth o f  West Br. Stony C r .  t o  Lakewr l l e  Lake 
West Branch Stony Cr.Froa mouth of Nest Br. Stony C r .  t o  Harmon Pd. (3.0 mr les  from S u ~ ~ r c e ,  
Main Br. C l i n t o n  R. From the  mouth o f  Stony C r .  t o  mouth o f  Parnt C r .  
P a i n t  Creek From mouth o f  P a i n t  Cr. t o  Highuay 24 < a t  Or ion  Lake) 
P a i n t  Creek From Highuay 24 t o  Houland Lake (headuaters o f  P a i n t  C r . )  
Main Br. C l i n t o n  R. From r o u t h  o f  P a i n t  Cr. t o  mouth o f  6a l l ouay  C r .  
Galloway Creek From mouth of Gal louay Cr. t o  Walton Boulevard (2.4 r r l e s  from ruc~ rce )  
Main Br. C l i n t o n  R. From mouth of 6allou.y Cr. t o  Cass Lake o u t l e t  
Main Br. C l i n t o n  R. From Cars L. o u t l e t  t o  Walton Blvd. (Betueen Loon L. and L. i3ngelus) 
Sashabou Creek From the mouth o f  Sashabou C r .  t o  Uoorheis  Lahe 
Ha in  Br. C l i n t o n  R. From Walton Blvd. t o  Deer Lake o u t l e t  

86 No r th  Br. C l r n t o n  R. From the  mouth of t h e  No r th  Branch t o  mouth o f  McBrrde Dr. 
McBride D r a i n  From the  mouth o f  McBride O r .  t o  West Branch 
No r th  Br. C l i t l t o n  R. From r o u t h  of  McBrido O r .  t o  Coon Creek 
Coon Creek From the  mouth o f  Coon Creek t o  Armada Center 
East  Coon Creek From the  mouth o f  East  Coon C r .  t o  mouth o f  Hrghbank Creek 
East  Coon Creek From the  mouth of Hiqhbank Creek t o  u i t h r n  2 r i l e s  OF source 
Deer Creek From r o u t h  of Deer Creek t o  mouth o f  Morton Drarn  
No r th  Br. C l i n t o n  R. From mouth o f  Coon C r .  t o  mouth o f  Carp Brook Dr. 
Camp Brook Orarn From mouth of Camp Brook O r .  t o  source 
No r th  Br. C l i n t o n  R. From mouth o f  Camp Brook Dr. t o  mouth o f  East Pond C r .  
East Pond Creek From mouth of East Pond C r .  t o  Secord Lake 
No r th  Br. C l i n t o n  R. F r o r  mouth o f  East Pond C r .  t o  Mouth o f  Neuland O r a ~ n  
Neuland D r a i n  F r o r  the  mouth o f  Neuland Ur. t o  4.8 m i l e s  ups t~ .ea r  
No r th  Br. C l ~ n t o n  R. F r o r  mouth of Neuland t o  Boardman Rd. (4.4 IIII l r s  t rol*  -,uru.ret ---------------------------------------------- -------------- -------.-- -----.-.-. .-. . . - - -  . . . . 

a h i s  represents  gross s lope  a1 t houyh s h o r t  d t s t .  were used t a ot*Larci a awl-e svr l  sajr. s L I I ~  v 1 1  11 



Appendix 3.3 Hichigan's Water Quality Standards 

DEPARTMENT OF NATURAL RESOURCES 

WATER RESOURCES COMMISSlON 

GENERAL RULES 

Filed with the Secretary of S ta t e  on Nwember 14, 1986 
These ru l e s  take e f f e c t  15 days a f t e r  f i l i n g  with the Secretary of S ta t e  

(By author i ty  conferred on the water resources c o d s s i o n  by sect ions 2 
and 5 of Act No. 245 of the Public Acts of 1929, as amended, being 
11323.2 8ad 323.5 of the Michigan C o q i l e d  Laws) 

R 323.1041 t o  R 323.1050, R 323.1053. R 323.1055, R 323.1058 t o  
R 323.1065, R 323.1070, R 323.1075, R 323.1082, R 323.1092 t o  
R 323.1098, R 323.1100, and R 323.1116 of the  Michigan Administrative 
Code, appearing on pages 1630 and 1632 t o  1639 of the  1979 Administrative 
Code and pages 162 t o  164, 166, and 167 of the 1984 Annual Supplement t o  
the  Code, a r e  amended, and R 323.1099 is added, t o  red u here inaf te r  
s e t  for th .  

R 323.1074, R 323.1080, R 323.1091, R 323.1110, .nd R 323.1115 of the  
Michigan M m h i s t r a t i v e  Code, appearing on pages 1636 t o  1644 of the  1979 
Michigan Mmini8 t r r t ive  Code, ore  rescinded. 

PART 4. WATER QUALITY STANDARDS 

R 323.1041 Purpose. 
Rule 41. The purpose of the water qua l i ty  stmdrrd. u prescribed by 

these rules is t o  estab-h v a t e r  qua l i ty  requirements applicable t o  the 
Great Lakes, the c o n r u c t i q  waters, 8nd dl other  rurface m t e r a  of the  
s t a t e ,  t o  pro tec t  the  public  h u l t h  a d  welfare, t o  enhaace and o m i n t a b  
the  qua l i ty  of water, t o  pro tec t  the  s t a t e ' s  na tu ra l  resources, and 
s e n m  the  purposes of Public L.Y 92-500, a s  Prmded, 33 U.S.C. 1466 a t  
seq., A c t  No. 245 of the Public Acts of 1929, a s  mended, being 1323.1 e t  
seq. of the  Michigan Compiled Lam, .nd the Great Lakes water qua l i ty  
agreement eructed November 22, 1978. These standards may not r e f l e c t  
cur rent  v a t e r  qua l i ty  in all c u u ,  but a r e  minhm water qual i ty  re- 
quirementr f o r  vhich the  waters of the  s t a t e  a r e  t o  be managed. 

R 323.1043 Defini t ions;  A t o  19. 
Rule 43. k w e d  in  th is  part :  
(a) " A g r i ~ t u r a l  usew meuu a use of water f o r  ag r i cu l tu ra l  purpor- 

a s ,  including l ives tock  watering, i r r i g a t i o n ,  and crop spraying. 
(b) "Aa8dromms s.horridrn m m u u  those t r o u t  and s.kon which ascend 

stre8ma t o  8pauu. 
(c) wC.rcirrogen" m o w  substance vhich c a w e s  an increased inci-  

dence of benign o r  aulignant neophsma o r  8 8ubst.oti.l d e c r r u e  in the 
h t e n c y  period between expomre and onset of neoplasms through o r a l  o r  
dermal exporut. o r  through inhala t ion  upomre when the  cancer occurs at  
nonrespiratory sites, I n  at  lust 1 mmmdim apecIes, o r  man through 
epidemlologiu l  o r  c l i n i c a l  s tud ie s ,  d e s s  t h e  co..i.sioa, on the  b u b  
of c redib le  s c i e n t i f i c  evidouce, determino8 tht the re  la s ign i f i can t  



uncertainty regarding the c red ib i l i ty ,  val idi ty ,  or  significance of such 
study o r  studies, i n  which case i t  shall refer  the question of carcino- 

a 
genicity t o  experts on carclnogenesis and sha l l  consider the recomenda- 
t ioru of those experts in making its f ina l  datemination. 

(dl "Coldwater fish" 9.m. those f i s h  species whose populations 
thrive i n  re la t ively  cold water, including trout,  salmon, whitefish, and 
cisco. 

(e) " C d s s i o n "  means the Hich1g.n m t e r  resources c m s s i o n  
established purruapt t o  A c t  No. 245 of the Public Acts of 1929, a s  
amended, being S323.1 e t  seq. of the Michigan Compiled Law. 

( f )  "Connecting waters" mauu any of the following: 
(1) The St. Mary8 river. 

( i i )  The Keweeruv vcrtermy. 
(iii) The Detroit river. 
(iv) The St. C u r  ritnr. 
(v) Lake St. C l a i r .  
( "Designated usen meam a use of the vaters  of the s t a t e  u 

established by this* rules,  includlxq ure fo r  any of the following: 
(1) Industrial ,  agricultural ,  and public water supply. 

(11) Recreation. 
( i l l )  Firh, other aquatic l i f e ,  and vfldl i fe .  
(iv) Navi#atioa. 
(h) "Dissolved oxygen" me- the amount of oxygen dissolved i n  water 

md ir c o r o a l y  expressed a s  4 colrcaatratioo in t am8  of milligram# per 
l i t e r .  

(i) "Dissolved solid." wan8 th mrurt of materials dissolved in 
water md is c c y  expressed u a concentratioll in te- of r i r l i g r m  
per l i t e r .  

(j) "Effluent" uuu a vu tewr te r  dirchuged from a point source to 
the m t e r s  of the s ta te .  

? 
(k) "Fecal c o l i f o r ~ "  me- a typa of coliform bacteria found in the 

i n t e s t l a d  t r ac t  of humans md other m l o o d e d  -1s. 
(1) "Final acute value" the level  of a c h d c a l  o r  r ix ture  of 

chemical8 that dm8 not a l lw the mortality of important f i s h  o r  f i s h  
f w d  org8ai.u t o  exceed SOX when exposed for 96 hours, except where a 
shorter t in  period is appropriate fo r  cer ta in  spoc iu .  
(I) wPfrh, other aquatic l l f e ,  ud v i l d l l f e  usew memu the use of the 

waters of the s t a t e  by f ish ,  other aquatic l i f e ,  md v i l d l i f e  fo r  any 
l i f e  history s t a t .  o r  act ivi ty .  

(a) "1rrdweri.l water supplyn wan8 8 vater  source intended for  use 
in c o l u r c i a l  o r  indu8tri.r applications o r  fo r  noncontact food 
processin#. 

(0) "ralrad lab" nuu an inhad body of standbig water of tho s t a t e  
situatd in a topographic depression other th.n an u t i f $ c i r l  agr icul tural  
pond 18s. than on8 acre, unless it i. othe&e da tumbed by the ca r i . s i on .  
Th. c V s r i o n  may designate a a r l r d  r i v u  channel o r  an -t a s  an 
iallaA lake based on aquatic resources t o  be protected. 

(p) "hmexuw watemjln w.ru th en t i r e  h w e e ~ u  w a t e m ,  indudlag  
Portage lake, Boughton couaq. 

(q) "MaTCa w m  the maximum acceptable toxicant concantration 
obtained by u l c u l a t l a g  the geomettic mean of the lower and upper chronic 
limits from a chrorric t e s t .  A lornr  chronic l i m i t  ir the highest tes ted 
concentration vhich did not caure the occurrence of a specified adverse 
effect .  Aa upper chronic lmt is the lomst tested concentration vhich 



Appendix 3.3 cont. 

did cause the occurrence of a specified adverse effect and above which 
all tested concentrations caused such an occurrence. 

r "Mixing zone" means that portion of a vater body wherein a point 
source discharge ia mixed vith the receiving vater. 

s "Natural water tcmperaturo" means the temperature of a body of 
water without an influence from an artificial source or a temperature as 
othervise determined by the codssion. 

(t) "NOAEL" meunr the highest level of toxicant vhich results in no 
observable adverse effects to expoaed teat organisms. 

(u) "Nan-point source" means a source of material other than a source 
defined as a point source. 

R 323.1044 Deffnitio~; P to W. 
Rule 44. k used in this part: 
(a) "Palatable" meana the state of being agreeable or acceptable to 

the seare of sight, tauter or SPYU. 
(b) '*Plapt nutrientsn mean8 those chemicals, including nitrogen and 

phosphotw, necesrary for the growth and reproduction of aquatic rooted, 
attached, and floating plants, fungi, or bacteria. 

(c) "Point source" means a discernible, confined, and discrete 
conveyance from vhich vastevater is or may be dirchuged to the vaters of 
the stater ill~hdhg the foll05dw: 

(1) A pipe. 
(if) A ditch. 
(iii) A channel. 
(iv) A tunnel. 
v A conduit. 

(vi) A vell. 
(dl) A discrete fissure. 

(viii) A container. 
(ix) A concentrated animal feeding operation. 
(x) A boat or other vatereraft. 
(dl ''Public vater supply sources" maor a surface rav vater source 

which, after conventioruf traatment, provides a source of safe water for 
various usas, including htmau-consumptioa, food process*, cooking, and 
as a liquid ingredient in foods m d  beverages. 

(8) "Raw watern -.nr the waters of the state before any treatmcht. 
(f) " h c e i ~ h g  watersn ~ U U  the waters of the state into which an 

effluent is or u p  be discharged. 
(8) "Sanitary sewagen moan8 treated or untreated vutevaters vhich 

contain human mtabolic and domestic vaster. 
(h) '*Standardn m e w  8 definite numerical value or narrative state- 

ment proulgated by tha conmission to maintain or restore water quality 
to provide for, and fully protect, 8 designated use of the vaterr of the 
state. 

(1) '"Suspended solidrn moans th. amount of materials suspended fn 
water and ir c m n l y  exprerred u a concentration in tarma of milligram8 
per liter. 

(j) "Total body contuct recreationn meuu any activity where the 
h m n  body may came into direct contact with water to the point of 
complete submergence, including -, waterskiing, and akin diving. 

(k) "Toxic substancew mean8 8 substance, except heat, when present in 
sufficient concmtrationr or quantities which are or may become harmful 
to plant lif.8, -1 life, desipted US-, 



(1) Warmwater f ish" means those f i s h  species whose populations 
thrive im re la t ively  warm wator. including any of the following: 

( i )  -8. 

(U) P i h .  
(iii) Walleye. 
( iv) P d i s h .  
(m) Wastevater" means storm water runoff vhich could resul t  i n  

injury t o  a use desigarted i n  R 323.1100; l iquid w u t e  resulting from 
c a r r r c b l ,  i n r t i t u t i o ru l .  domestic, ladustr ia l ,  and agricul tural  activi-  
t i e s ,  fncludina cooling 8nd condensiry waters; s d t a r y  sewage; and 
1ndu.tri.l wute .  

(n) "waters of the s ta te"  m e n  d l  of the following, but does not 
include drainage ways and ponds used rolely for  v u t o w t e r  convey.rrcer 
t r e a m n t .  o r  control: 

( i )  The Great Lakes and t he i r  connecting waters. 
(ii) All inlaad I. lu.0 

( i i i )  Bivers. 
'(iv) S t r e r u .  

(v) ImpouLldYnts. 
(vi)  Open dr-. 
(dl) Other surface waterbodies v i th in  the coofinas of the s ta te .  

R 323.1050 Physical characterist ics.  
Rule SO. The vaterr  of the s t a t e  dull aot have m y  of the f o l l c d n g  

unnatural physical properties i n  quanti t ies vMch are o r  u y  becow 
injurious t o  any desiguated use: 

(8) Turbidity. 
(b) Color. 
(c) oil fik.. 
(d) Floatirag solid..  
(e) Pour. 
(f ) Sett leable solid..  
(I) Suspended solids. 
(h) Deporits. 

R 323.1051 Dissolved solld8. 
, 'Rule 51. (1) The addition of any dissolved solid8 sh.l11 not exceed 
concentration8 vhfch u e  o r  u y  become irrjuricls  t o  m y  designated use. 
Point sources coot.ining dhro lved  eol id .  shall be considered by the 
co l r i s r ion  on a caae-by-cue b u i .  8ad i n c r e u e r  of dissolved solids i n  
the waters of the s t a t e  shall be Uni ted  through the application of best 
practicable control technology currently available a8 prescribed by the 
adminiatrator of the Unlted Stater  envtrorrruntal protectlon agency 
pur.wnt t o  section 304(b) of Public fjv 92-500, u m a d e d ,  33 U.S.C. 
5466 e t  seq., except t h a t  in no inrturce shall t o t a l  dlasolved sol ids  in 

. the uaterr  of the stat. exceed a concentration of SO0 U g r m  per 
l i t o r  u a monthly average nor more than 750 rilligrm per l i t e r  at any 
t-, 8 r e d t  of ~ 0 9 t r O l h b h  point 8 O U t C U .  

(2) The waters of th s t a t e  designated u a public water supply 
source shall wt exceed 125 m l l l i g r u r  per l i ter of chloride8 u a 
~ n t h l y  a ~ e t a g e ~  except fo r  the Great -8 d C O L L P . C ~ ~  water8m where 
chloridor shall not exceed 50 milligram8 per l iter u a monthly average. 
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R 323.1053 Hydrogen ion concentration. 
Rule 53. The hydrogen ion concentration expressed a s  pH s h a l l  be 

maint8imd vi thfn  the range of 6.5 t o  9.0 i n  a l l  waters of the s t a te .  Any 
a r t i f i c i a l l y  induced variat ion i n  the natural  pH s h a l l  remain vi thfn t h i s  
range and shall not exceed 0.5 uni ts  of pH. 

R 323.1055 Taste- o r  odor-producing substances. 
Rule 55. The waters of the state shall contain no tute-producing o r  

odor-producing substances i n  concentrations which impair o r  may impair 
the i r  use f o r  a public, indust r ia l ,  o r  agr icul tura l  water supply source 
which inpair the pa la tab i l i ty  of f i r h  u meuured by t e s t  procedures 
approved by the c-ssion. 

R 323.1057o TOXIC S U ~ S ~ ~ C ~ S .  

R e  57. (1) Toxic substances shall not be present in the waters of 
the state at  levels  which a re  o r  may becou  injuriow t o  the public 
h u l t h ,  safety,  .or welfare; p l a t  8ad animal l i f e ;  o f  the designated uses 
of thore tn ters .  Allovable levels of toxic rubrt8nces rh8ll be deter- 
. ined b7 the c&rrion w i q  approprbte  r c i o n t i f i c  data. 

(2) A l l  of the following prottirioar apply f o r  purposes of developing 
allovrrble levels  of toxic substances in the surface waters of the s t a t e  
applicable t o  point source dischatgo p e r r i t s  issued purrtunt t o  Act 
No. 245 of the Public Acts of 1929, u uradod,  being 1323.1 e t  seq. of 
the Mfchigrn Compiled Lam: 

(a) Water qtrrlity-based ef f luent  liritr developad pursuant t o  th i .  
8ubrule r h l l  be wed  only whoa they aro more r e s t r i c t i v e  than technology- 
b u e d  lfmitat ionr required pursuant t o  R 323.2137 and R 323.2140. 

(b) The toxic substances to  which t h i r  rubrule shall apply a re  those 
on the 1984 Richigan c r i t i c a l  u u t e r i r l s  r e g b t e r  established pursuant t o  
A c t  b. 245 of the Public Acts of 1929, ar-amended, being $323.1 e t  seq. 
of the Michigan Compiled La-; the p r i o r i t y  pollutants  and hazardous 
chemical8 in 40 C.F.R. $122.21, appendir D (1983); .nd any other toxic 
S U I ~ ~ C ~ S  88 the ~ r r i m  d e t e w  U O  of ~0~c.m at l speci f ic  
r i t e .  

(c) Allowable level8 of toxic substances i n  the surface water a f t e r  a 
discharge is mixed v i t h  the receivin8 stream volurr rpecif ied i n  R 323.1082 
rhrll be determined by app ly iw an adequate margin of safe ty  t o  the WTC, 
NO=, o r  other appropriate e f fec t  end points, bared on Imovledge of the 
behavior of tho toxic substance, character is t ics  of the receiving water, 
.rrd the o r g a a b u  t o  be protected. 

(d) In addit ion t o  res t r i c t ions  pursuant t o  subdivision (c) of t h i s  
rubrul. ,  8 d h c h u g e  of C ~ ~ C ~ I L O ~ ~ M ,  not doterrined t o  cause cancer by a 
threshold uchaa ln ,  shall not c r u t e  a leve l  of risk t o  the public 
health g rea te r  than 1 in 100,000 in tho mrface  va te r  a f t e r  mixing v i t h  
the allosmble receiving s t r e u  volume specif ied in R 323.1082. The 
c ~ s i o n  u 7  require 8 g r u t e r  degree of protection pur-t to  R 323.1098 
vhote achievable throu* u t i l i r a t i o a  of control  w a m r e s  already in place 
o r  vhero otherwire determined aecerury .  

(e) Guidelines shall be adopted purnurrt t o  Act No. 306 of the Public 
Acts of 1969, u .uadad,  be* $24.201 e t  req. of the Mfchigan Compiled 
Laws, r e t t i a g  f o r t h  procedure8 t o  bo w e d  by s t ~ f f  in the devmlopment of 
r e c ~ a d a t i o ~  t o  the corr i rs ion on d l o v a b l e  leva& of toxic substances 
and the m h h m  data  necesrar7 t o  derive ruch r e c c r r d . t i o x u .  The 
c o r i . s i o n  may require the applicant to  prwide  the mlnhm data  vhen 



otherwire not av.flable fo r  derivation of allov8ble levels of toxic 
~ub~ tmc .8 .  

(f)  For e x b t l a q  d i r c h r g e r B  tho c o m b r i o n  m y  irrw a scheduled 
aba tuont  p e m t  purmunt t o  B 323.2145 upon a deterr inr t ion by the 
c o r i . r i o n  that tho applicant hu d m r u t r a t e d  tha t  each of the folloving 
condition8 i r  mot: 

(1) h e d i a t e  a t tabmeat  of tho allowable level  of a toxic subrtance 
ia not ecoooric8lly o r  tochnicrlly f e u i b l e .  
(11) lb prudmt 8 l tem8t ive  uirtr. 

( i i i )  Duriry the period of scheduled a b a t m n t ,  the parr i t ted discharge 

\ will be camlatoat v i t h  tho protection of the public h u l t h ,  rafety,  and 
urlf u e .  

(iv) Rouonrble progrerr vt;ll be u d e  tovard coppli.oce v i th  th i .  ru le  
over tho term of the pernit ,  u providd  f o r  in a r chdu lo  In the permit. 

R 323.1058 Radioactitn rubrt.ncar . 
Bul. 58. Tho control and regulatiom of sadiorct iva  rubrturcer di.- 

charged to  tho vaterr  of tho s t a t e  r h l l  be pursuant t o  the c r i t e r i a ,  
rtan&r&, o r  r e q u i r m n t r  p r e sc r ibd  by tho Ilrrited Stater  nuclear 
regula tov  ~orri.8108& In 10 C.P.R. i20.1 e t  nq.  r9d by tha United Stater  
eav1rorrwnt.l protectioa agoacy. 

R 323.1060 P l u u  mrtriontr. 
Rule 60. (1) Coruiatont with C r u t  k k u  pmtection, phorphom vhich 

i. o r  may readily b e c m  mailable a s  a plant nutt iont shall bo con- 
t ro l led  from point rourca d lachrgor  t o  8chi.r. 1 r i l l i p a ~  p u  l i t e r  of 
t o t a l  p h o r p h o r ~  u a maxiam monthly marage edfluont colrcaatration 
unlearn other Ikitr,  o i t h r  higher o r  lower, . re  d-d necermry and 
approprfate by tho c o r i r r i o n .  

(2) In addition t o  tho protection p r o r i d d  d a r  8ubrulo (1) of thir 
rule,  nutrientr  r h l l  bo l k i t e d  t o  tho extant necerrar7 to  prevent 
r t l m h t i o n  of growth of aquatic rooted. attach& rurpendod, rad 
float* plants, f u r ~ i  o r  bacteri.  vhich a re  o r  u y  b o c m  in jur iow t o  
the dorignated usor of the vaterr  of the rtate.  

R 323.1062 U c r o o r g ~ .  
Rule 62. (1) Ail vatorr  of the r t a t e  shall contaln not pore than 200 . 

feca l  coliform per 100 U t e r r .  Thi. concentration u y  be exceeded 
i f  ruch coocentration I8 duo t o  uncontrollable non-point rourcer. The 
~ & 8 8 1 0 ~  may rupoud t h i r  ru le  from Uwubor  1 through Apri l  30 upon 
d e t e m b i n g  tha t  demignated we8 dl1 bo protected. 

(2) W l i a a c e  v i t h  the focal  co l i fo r r  8rr.ldrrdr premcrfbed by 
rub& (1) of thir ru le  r h d l  bo d a t e m e d  oa tho b u i .  of the geawt- 
r i c  average of r o r l u  of 5 o r  more conrocutitn ramplo. t h o  over not 
W t e  t h  8 3o-d.y period. 

(3) Protectiorr of the roterr of th rut. d o r i g ~ t e d  fo r  t o t a l  body 
contact r a c r u t b n  and public 'water mapply mource by the vater  q u l i t y  
rt.nd.rdr prercribed by thi. rula  u y  bo rubjoct t o  temporary lnterrup- 
t ion  durlng o r  fol&viag flood conditioor, accidmt8, o r  eaorgencier 
vhich affoct  a mnr o r  matowater t r u t n n t  aptom. In the event of 
nrch occurrencer, notice aha l l  bo -mod t o  thora affected in accordance 
with proceduror o r t a b l i r h d  by tha comb81011. Praapt c o r r e c t l ~ .  action 
r h l l  bo takaat by tha diachu8or to rer toro tha d ~ i g a a t d  we 
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R 323.1064 Dissolved oxygen in Great Lakes, connecting waters, and 
iu streams. 

Rule 64. (1) A mlnlmum of 7 mllligr- per l i t e r  of dirsolved oxygen 
I n  a l l  Great Lakes and connecting vatervays s h a l l  be malntaiaed, and, 
except fo r  inland lakes a s  prescribed i n  R 323.1065, a minimum of 7 
r i l l i g r ~  per l i t e r  of dissolved oxygen s h l l  be maintained a t  a l l  t a a  
i n  all inlaad waters designated by these ru les  t o  be protected for  
coldvater f i sh .  In a l l  other  vaters ,  except f o r  inlrnd lakes a s  pre- 
scribed by R 323.1065, a minimum of 5 mllligrmns per l i t e r  of d l s o l v e d  
orygen s h a l l  be maintained. These standards do not apply f o r  a limited 
v a r w a t e r  f h h e r y  use subcategory o r  l lmited coldvater f lshery u8e 
subcategory establlahed pursuant t o  R323.1100(10) o r  durlng those 
period. when the standards specified i n  s i k u l e  (2) of t h i s  ru le  apply. 

(2) Waters of the s t a t e  which do not meet the standards s e t  for th  l n  
subrule (1) of ch i .  ru le  shall be upgraded t o  w e t  those standards. For 
e x h t l a g  point source discharges t o  these waters, the col r i ss ion  u y  
i rsua  p e r r i p  pursuant t o  R 323.2145 which estab1i.h schedules t o  achieve 
the standards s e t  fo r th  in subrule (1) of t h i s  rule. I f  exis t lag  point 
source dischargers draonstrate t o  the commbsion tha t  the  dissolved 
oxygen standards specif ied in subrule (1) of th i .  ru le  a r e  not a t t a inab le  
through fur ther  f e u i b l e  and prudent reduction8 i n  t h e i r  dhcharger  o r  
that the d iu rn r l  var ia t ion  between the  d a i l y  average and da i ly  minimum 
dissolved oxygen concentratioas in  those waters u c e e d s  1 milligram per 
liter. fu r the r  raductiolu in oxygen-COM- mabsturces from such 
discharges w i l l  not be required, except u necessary to  meet the interim 
standard. specified in thir subrule, until compreheluive plans t o  upgrade 
these waters t o  the standards specif ied in s u b 4 0  (1) of -fhi. n~,le have 
been approved by the  commission .ad orders,~perPlits,  o r  o ther  ac t ioas  
necessary t o  implement the approved p l u u  have been lssued by the 
C011mi88iolr. In the  i n t e r k ,  all of the  fol- standard8 apply: 

(a) For va te r s  of the s t a t e  desigruted f o r  use f o r  coldwater f b h ,  
except f o r  laland lakes u prescribed in 1323.1065, the dissolved oxygen 
a h a l l  not be lornred belov a minimum of 6 rilligr.mr per l i ter a t  the 
design f l w  durlag the  warm u u t h e r  seuon in accordance with R.323.1090(3) 
and (4). A t  the des* f l o w  d u r i q  other  s e u o n a l  periods, u provided 
i n  R 323.1090(4) , a mi- of 7 milligram8 per l i t e r  s h a l l  be main- 
t d n e d .  At f l m  grea ter  than the  design f l w s ,  dlasolved oxygen s h ~ l l  
be higher than the respective r in lmm values specif ied i n  th i .  
subdivis ion. 

(b) For watus of the s t a t e  desigruted f o r  u w  f o r  warwater  f l a h  and 
other  *tl.tic life, urcept f o r  inhid -8 u prescribed in R 323.1065, 
the  di.so1v.d orpgen s h a l l  not be lovered b d w  a mi- of 4 oilligr8m8 
per liter, o r  below 5 Pilligrama per l i ter  a s  a d r i l y  average, at the 
design f l w  during the warm v u t h e r  s u a o n  i n  accord.nce with R 323.1090(3) 
and (4). A t  the design f l w s  durlng other  seasonal period. u provided 
i n  R 323.1090(4), a minimum of 5 m i l l i g r . ~  per l i t e r  Sha l l  be maintained. 
A t  f l w s  graa ter  than the dealgn f l w s ,  diroolved oxygen shall be higher 
than the respective miahm values specif ied in t h i .  subdivision. 

(c) For waters of the  s t a t e  designated f o r  rue f o r  varmmter f i s h  and 
o ther  aquatic l i f e ,  but  a l s o  designated as prirrcipal r i g r a t o m  routes f o r  
.rudrorour s.konid., except f o r  inland lake@ u prescribed in R 323.1065, 
the  dlasolved orygen shall not be l-red b e l w  5 U i g r a m m  per l i ter  u 
a during periods of migration. 



(3) The coarission may cause l copprehensive plan to  be prepared to 
upgrade waters t o  the standards specified in subrule (1) of this  rule 
taking in to  conrideration all factors affecting dissolved oxygen in  these 
vlrters and the cost effectiveness of control measures to  upgrade th.~. 
waters and, a f t e r  notice and hearing, approve the plan. After notice and 
hearing, the colri .sion may maad a comprehensive plan for  cause. In under- 
taking the corpreh.ruive planning e f fo r t  the c o a i s s i o a  shall provide for 
and encourage pu t i c ipa t i on  by interested and impacted persons i n  the affected 
area. Per.oer d i rec t ly  or  indirect ly  discharging subrtauces vhich 
contribute t ovudr  t h u e  water8 not meting the 8t8ndardr specified in 
subrule ( I )  of thi. rule  u y  be required a f t e r  notice and order to  
prwide a a c e m ~  i n f o r u t i o n  t o  ar8irt in the development or amendment 
of the corpreheruive plan. Upon notice md order, permit, or  other action 
of the c o r i r s i o n ,  persona d i rec t ly  o r  indirectly discharging substances 
vhich contribute twud these vaterr  not me t ing  tho standards specified 
la subrule (1) of thia rule shall t.k. the necessary actions consistent 

I with the approved corprehenrive plan t o  coatrol  there discharges t o  . 
\pgrule there waters t o  the r t aadudr  rpecified in rubrule (1) of t h i s  
rule. 

I 

ZL 323.1065 Di8rolved oxygen; i a h u d  lakes. 
Rule 65. (1) The follovlrrg rtaudarda for  disrolved oxygon s h a l l  

apply t o  l a k u  de8ignated a8 t rout  l.k.8 by tha -turd resources coPri.0 
sfon o r  llrrr l i a t ed  i n  the publ i ca tha  ent i t l ed  wC~ldvater L.k.8 of 
Michigan" : 

(a) In s t r a t i f i e d  coldwater l.k.a which have dbrolvod oxygen carrcen- 
tntioar lea8 than 7 milligram per liter in the  upper. half of the 
hypoliPrrion, a minhm of 7 r i l l i g r a  par l i t e r  dh80l tnd oxygen shall 
bo u i u t r i n d  throughout the .pi-on aud upper 113 of the thermocline 

* 
during s t ra t i f i ca t ion .  Labs capable of n u t a ~  -gat throughaut the 
hypol- r h l l  u l n t . i n  m g a n  throughout the hypolimoion. A t  AU 
other tip.., dbrolved m e n  corrcentratiolu greater than 7 8 i l l i g r . u  
per l i t e r  s h a l l  bo ..irPt.inod. 

(b) Ercept fo r  l.k.8 dercribed in subdiPirioo (c) of thi8 subrule, i n  
s t r a t i f i e d  coldwater h k o s  which h.9. dissolved owten  concentrations 
greater than 7 milligrm por l i t e r  in  the upper half of the hypol-ion, 

minimm of 7 mil l igram per l i t e r  of dlsrolved oxygen shall be main- 
tained in the ep-ion, therroclin., and upper hrlf of the hypollmnion. 
Lake. capable of s\utaia&q oxygen throughout the h y p o l h ~ I o n  shall 
uintain o m e n  throughout th. hypolirnion. At 8l1 other t h s ,  dl.- 
solved oxygoa coocontratioar #ruter than 7 rirligrur per l i t e r  sh.ll be 
m8int8lned. 

(c) In s t r a t i f i ed  coldwater b k o s  vhich have dirsolved oxygen concen- 
tratioru g r u t e r  than 7 millQr.rr per l i t e r  throughout the hypolimrion, 
a of 7 8illigrm per l i t e r  shall be u l n u i n e d  throughout tho 
kka. 

(d) In un8tratifi.d co ldwter  laha, a m h h m  of 7 milligram per 
l i t a r  of di.rolved mat shall be uiut&md throughout the lah. 

(2) For a l l  othor ialrrd -8 not specified In rubrule (1) of this 
rule ,  during s t ra t i f icat ion,  a 8 i a h a  dlarolved w g e n  concentration of 
5 rirligrm per liter r h j l  be uint&md throughout th. .pilimnion. A t  
all other timos, disrolved oxygen conc.~~fratlOlU Ifuter than 5 U- 
gr.nr per l i t e r  shall be u i a t . i r ud .  

. a 
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R 323.1069. Temperature; general considerations. 
Rule 69. (1) In all vaters of the state, the pofnts of temperature 

memuremeat normally shall be in the surface 1 meter; however, where 
turbulence, sinking plumes, discharge inertia or other phenomena upset 
the natural them81 distribution patterns of receiving waters, tem- 
perature measurements shall be required to identify the spatial char- 
acteristics of the thermal profile. 

(2) Monthly maxiwm temperatures, based on the ninetieth percentile 
occurrence of natural water temperatures plus the increase alloved at the 
edgr of the mlxing zone and in p u t  on long-term physiological needs of 
fish, may be exceeded for short periods when natural vater temperatures 
exceed the ninrtieth percentile occurrence. Temperature increases during 
there periods may be permitted by the colPPission, but in a11 crues shall 
not be greater than the natural water temperature p l u s  the increase 
allwed at the edge of the mlxiq zonr. 

(3) Natural daily and seasonal temperature fluctuation8 of the 
receivln8 waters rtull be prelerved. 

R 323.1070 Temperature of Great hk.8 and connecting waters. 
Rule 70. (1) The Great Lakes uui connecting waters shall not receive 

a heat load which would warn the receiving water at the edge of the 
U g  zone more than 3 degrees Fahreuheit above the existing natural 
water temperature. 

(2) The Great Lakes and connecting wateu shall not receive a heat 
load which vould warm the receiving water at the edge of the mlxing zone 
to temperatures in degrees Fahrenheit higher than the follovirrg monthly 
maximum temperature: 

(a) Lake nichigan north of a 1- due vast from the city of 
Peatvater . 

J F U A U J J A S O N D  
40 40 40 50 55 70 75 75 75 65 60 45 

(b) Lake Michigan south of a line due west from the city of 
Pewwater . 

J F M A M J J A S O N D  
45 45 45 55 60 70 80 80 80 65 60 50 

(c) ' m e  Superior a d  the st. river: 

J F U A M J J A S O N D  
38 36 39 46 53 61 71 74 71 61 49 42 

(d) Lake Euron north of a line due e u t  from Tatma point: 



Sagin8w bay. 

J F ~ A M J J A  
40 40 40 55 60 7 5  80 80 

(f) L.k. &ton, S a g i m ~  bay: 

J ~ ' n  A n 
45 45 45 60 70 

(g) St. Clalr river: 

J F  M A M 
40 40 40 50 60 

(h) L.k. St. C w r :  

J F  M A  n 
40 40 45 55 70 

(1) Detroit river: 

J F  n A n 
40 40 45 60 70 

(j) L.lo trie: 

J F  M A H 
45 45 45 60 70 

(0) ' h k a  Huron south of a line due east from T ~ V U  point, except 

R 323.1075 Telperature of rivers, streams, and irpoundarnts. 
Rule 75. (1) Biverr, s t r e w *  and inpoundments naturally capable of 

supporting coldwater fish shall not receive a h u t  load vhich would do 
either of the following: 

(a) Increue the temperature of the receiving waters at the edge of 
the mixing zone more than 2 degree. Fahrenheit above the existing natural 
water temperature. 

(b) Increue thr temperature of the receiving vaterr at the edge of 
the miring tom to telperanrres gruter than tha following monthly 

. maximum temperatures: 

(2) Rlvarr, atream, .rrd impoundment8 naturally cipable of supporting 
warmrater firh shall not receive a heat load vhich wuld warr the 
receiving vater at the edge of the mix* zone more than 5 degrees 
Fahrenheit abwe the u i a t i q  natural vater tqmrature. 

(3) Rivers, .tr.urm and irpoundP.nt8 naturally capable of rupportiry 
8mzmuater fish 8 h d l  not receive 8 heat load which would warm the recelv- 
iry vater at the edge of the nixing zone to temperature8 greatu than tha 
following monthly m u h m  temperature8: 
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(a) For r ive r s ,  streams, and fmpoundments north of a l i n e  between Bay 
City, Midland, Alma and North Ehrokegoa: 

J F M A M J J A S O N D  
38 38 41 56 70 80 83 81 74 64 49 39 

(b) For r ive r s ,  streams, and Impoundments south of a l i n e  between Bay 
City, Midland, A l m a ,  and North Muskegon, except the St. Joseph r iver:  

(c) St. Joseph r iver:  

J F M A M J J A S O N D  
SO SO 55 65 75 85 85 85 85 70 60 50 

8 

(4) Noh-trout r i v e r s  and r t r e m  that s a m e  as pr inc ipal  migratory 
routes f o r  .rudrolour s a k o n i d s  s h a l l  not receive a heat load during 
period8 of r i g r a t i o n  at such 10~8ti0M and i n  a rarnnrr vhich may adverse- 
l y  a f f e c t  mahorrid a ig ra t ion  o r  r a i s e  the receiving m t e r  temperature a t  
the  edge of the mixing zone more than 5 degrees Fahrenheit above the 
u i . t l n g  a8tur.l m t e r  temperature. 

R 323.1082 M x h g  zones. 
Rule 82. (1) A r ix ing  zone t o  achieve a mixture of a point source 

dbcharge  with the recei- vatera rhdl be conridered a region.in vhlch 
the  response of o r g u m  t o  water qual i ty  cha rac te r i s t i c s  is t%ae 
dependent. Exposure in zones shall not came an i r revers ib le  
r e s p o ~ e  which resu l t8  in dele ter io tu  e f f e c t s  t o  pop t r ; l . t i o~  of aquatic 
l i f e  o r  wildlife. k a r inhm r e s t r i c t ion ,  the f W  acute value fo r  
aquatic  l i f e  shall not be uceeded in the  mfxlng zone a t  an7 point 
inhabitable by these 0rg.ni.u. urrlers it a n  be demorutrated t o  the 
CoPi.8i0n that  a higher levd is acceptable. The r i x i n g  zone shall not 
prevent the p u r a a e  of f i r h  o r  f i r h  food organlam in a manner which 
vould r e s u l t  in adverse impact8 on t h e i r  i r .di . te  o r  fu ture  populatioru. 
Watercourrer o r  p0rtiOm thereof which, without 1 o r  more polnt source 
discharge, would have no f l w  u c e p t  during periods of surface runoff may 
be coruidered u a rixlng zo9. f o r  a point source dircharge. The area of 
mixing zonor rhould be m2nhited. To t h h  end, devices f o r  rapid mixing, 
di lu t ion ,  and d b p a r r i o n  u e  encouraged where practicable. 

(2) For toxic rubstaacer, oot more than 25% of the receivlng water 
d u i g n  f l w ,  am s ta ted  in R 323.1090, shall be u t i l i z e d  when determining 
ef f luent  l i r i t a t i o n s  f o r  surface m t e r  discharger, unless it can be 
demonstrated t o  the cor i .8 ion  t h a t  the use of a l a rge r  volume is accept- 
a b h .  The car i . r ioa  rhall not bum 8 decision t o  grant  more than 25% of 
the  receivlng mter deoign f l w  f o r  purporer of developing ef f luent  
lhitatioaa f o r  d i r c h u g e s  of toxic substance8 so le ly  on the use of rapid 
m i x l q ,  di lu t ion ,  o r  d i rperr ion  devices. h v e r ,  where such devica is 
o r u y  be employed, the  c o p i r r i o n  ma7 authorize the u u  of a design f lov  
p u t e r  than 25% i f  the  e f f luen t  l i r i t a t i o ~  which correspond t o  such a 
derign f l w  a r e  rhavn, b u e d  upon a site-apecific d m n r t r a t i o n ,  t o  be 
c o ~ l s t e n t  with A c t  No. 245 of the  Publ ic  Acts of 1929, as amended, being 
S323.1 e t  seq. of th. U l ~ h 1 g . r ~  Compiled Lam, sad other  applicable law. 



(3) For substances not included in subntle (2)  of t h i s  rule, the 
design flov, a s  r ta ted i n  R 323.1090. r l u l l  be u t i l i zed  when determining 
effluent l imitations for  surf ace water discharges i f  the provisions in 
subrule (1) of t h i s  rule a re  m e t ,  unless tho comisslon determines thee a 
more res t r ic t ive  volume i8 necessary. 

(4) For a11 substancer, d o f i n d  mixing zone boundaries may be estab- 
lished and shall be deterrined on a cue-by-cue basis. 

(5) Mixing zones i n  the Great L.k.0, the i r  connecting waters, and 
inlaad l.k.8 s h a l l  be deterPirud on a case-by-cue bu i . .  

R 323.1090. Applicability of wator quali ty standud.. 
Rule 90. (1) The m t o r  quali ty s t . ndudr  prescribed by theso ruler  

s h a l l  not apply within mixing zones, except fo r  thore rtandards pre- 
scribed in R 323.1082(1) and R 323.1050. 

(2) Water quali ty r t aadudr  prescribed by there ruler  a re  o i n h l l y  
acceptable water quali ty conditioru. Water quali ty shall be equal to  o r  
be t te r  than such m i a i m l  vator quali ty conditioru no$ loss  than 952 of 
' the t in .  

(3) Water quali ty r t u r d u d r  shall apply a t  a l l  f l o n  equal t o  or  
oxceoding the derign f l w .  The desigrr f l ov  lo equal t o  the root re- 
s t r i c t i v e  of the 12 monthly 952 excoedurce flovo, except where the 
corr isr ion detemiaar tht a m r a  r o r t d c t i v e  design f l w  is nocersary o r  
vhero tho c&srion do t e r ahe r  tha t  susorul desi#a flow8 u y  bo g r e e d  
purouant t o  R 323.1090(4). Tho 952 ucoedmce f l w  lo the f l w  e q d  t o  
o r  ucoedod 952 of the t i u  for  the smoclfiai roach. 

(4) A maximum of 4 r-nrrl d"i& f la rn  u y  be grantad uhon deter- 
rfaing effluent l i a i t a t i o r u  fo r  a surfaca =tor di .chuge i f  it lo 
deterrined by tho corrisriolrr tha t  the we of much du'iga f l o r r  w i l l  
protect water quali ty rod be cmrfr te1u w i t h  the protection of the public 
health, u fo ty ,  rrrd mlfare .  The oouonal dam* f lavr  ohal l  be the m o t  
ro r t r l c t i ve  of tho roothly 952 u c a d a a c e  f l w  fo r  the month. in each 
m u o n .  Seaooml d o o m  f l o w  sh l l  not be granted f o r  toxic rub r t rncu  
which, on the b u f r  of credible s c i en t i f i c  evidemco, u 7  bfoaccmulate in  
biota  inhabiting o r  u o i q  the vaterr  of the r t a t e  urrlers, taking in to  
account the receiving v a t u  c h r a c t o r l a t i c s  the persi.toaco and emriron- 
mental f a t e  charactr r lot icr  of the rubrtaace or  substrncer and tho 
presence of other d i r c h a r y r  of bioaccumuhtivo toxic rubstances in to  the 
same r e c o i ~ ~  vaterr ,  the aoniarIQLL doterminer that the increased mmrs 
loading of the subrtance o r  mb8tmcor result ing from granting r u s o n a l  
dm* f l ~  lo conrirtent  v i t h  &t 100. 245 of the Public &to of 1929, 
u - a d ,  being S323.1 a t  0.q. of tho U h i g m  Capi led  L.m, other 
applicable l a w .  

R 323.1092 App l iub i l i t 7  of wator q U t 7  rtrIvlrrdr t o  dredging or  
coartruction activiti... 

Rule 92. Ualerr the corirr i& dotorrirur,  a f t o r  coar lderat im of 
di lut ion rod d i r p a r ~ i o n *  that ouch ac t iv i t i o r  r e r u l t  in ~ c c e p t a b l e  adverse 
Impacts on designated w a r ,  tho -tar q u a l i e  ot r rdrrd .  premribed by 
these ruler ohal l  not apply t o  drodsfnl o r  carutmction ac t i v i t i e s  within 
the tnterr of the s t a t e  where much a c t i v i t i a r  occur o r  dur* the periodr 
of tinr uhen the af toreffoctr  of d r e d g a  o r  corutruction activities 
degrade water qual i ty  within ouch vaterr  of tho s t a t e ,  I f  the dredgina 
operationo o r  corutruction a c t i v i t i u . h v e  been authorited by the United 
Stater  army corpr of ougiruorr or tho d e p u a r n t  of natural  rerourcor. The 
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water qual i ty  standards s h a l l  apply, hovever, i n  nonconfined waters of the 
s t a t e  u t i l i z e d  fo r  the disposal of spo i l  from dredging operations, except 
within s p o i l  disposal  s i t e s  spec i f i ca l ly  defined by the United Sta tes  
army corps of engineers or  the department of natural  resources. 

R 323.1096 Determinations of compliance with water qur l i ty  standards. 
Rule 96. Analysis of the waters of the s t a t e  t o  determine compliance 

with the water qual i ty  standards prescribed by these ru les  s h a l l  be made 
pursuant t o  procedures outlined in 40 C.F.R. S136, u amended by F.R. pp. 
43234 t o  43442 October 26, 1984, and F.R. pp. 690 t o  697 January 4,  1985, 
or  pursuant t o  other methods prescribed o r  approved by the commission and 
the United Sta tes  environmental protection agency. 

R 323.1097 Materials applicat ions not subject t o  standards. 
Rule 97. The applicat ion of materials  fo r  m t e r  resource management 

projects  pursuant t o  s t a t e  s t a tu to ry  provision8 is not subject  to  the 
standards prescribed by these nxles, but all projec ts  shall be rrvieved 
and approved by the c o m b s i o n  before application. 

R 323.1098 Antidegradation. 
Rule 98. (1) Thi. ru le  appl ies  t o  waters of the state in which the  

exis t ing  water qual i ty  is be t t e r  than the  water qual i ty  sundard. pre- 
scribed by these ru les  o r  tho needed t o  protect  ex is ti^ uses. 

(2) These waters shall not be lovered i n  qua l i ty  by ac t ion  of the 
commission unless i t  is determimd by the  c u r i o n  t h a t  such lavering 
will not do any of the  following: 

(a) Becolu in jur ious  t o  the  public heal th,  safe ty ,  o r  welfare. 
(b) Becoma i n j u r i o w  t o  domortic, c o ~ r c i a l ,  i ndus t r i a l ,  agricultur-  

a l ,  recreat ional ,  o r  o ther  uses vhich a r e  o r  may be u d e  of such 
V a t  err. 

(c) B e c m  injuriou8 t o  the  value o r  u t i l i t y  of r i p u l a n  la&. 
(dl Becow i n j u r i o w  t o  livestock, v i l d  rnirrlr, including birds, 

f i s h ,  and other  r w t i c  raiul., o r  plants,  o r  t h e i r  erowth o r  
propagation. 

(8) Destroy o r  impair th. value of game, f i s h ,  and v i l d l l f e .  
( f )  Be unreuonable aad against  the public i n t e r e s t  in view of the  

exis t ing  conditioru. 
(3) A l l  of the following waters are designated a s  protected waters: 
(a) Al l  Michigan mters of the Great Lakes, except u these waters 

may be af fec ted  by d i schuges  t o  the coanectiag mters and t r ibutar ies .  
(b) Trout stream8 south of a l i n e  beonen Bay City, Piidlaad, Alp., 

and North Ukegon.  
(c) Inluld IAku. 
(d) Reaches of country-scenic a d  vild-scenic r i v e r s  designated under 

Act NO. 231 of the Public kt. of 1970, being 1281.761 et  ~ e q e  of the 
Michigan C m i l e d  t.tn* 

(8) Scenic .nd r e c r u t i o r r r l  r i v e r s  designated under the v i l d  and 
scenic r i v e r s  a c t  of 1968, 16 U.S.C. S1721 e t  seq. 

(4) In addit ion t o  the r e q u i r u e n t s  of subrule (2) of t h i s  rule, the 
mters rpeclf ied in subrule (3) of thir rule s h a l l  not be lowered in 
qual i ty  unless, a f t e r  opporturrity f o r  public hearing, i t  hu been demon- 
s t r a t ed  by the  applicant t o  the  caaclssion t h a t  a low.ring irr qual i ty  
vill not be unr.uoaable, is in the public i n t e r e s t  in view of exis t ing  
condition8, is necessary t o  a c c d a t e  important s o c l a l  o r  economlc 



developunt, and that there a re  a~ prudent a d  feasible  a l t e r a t i v e s  to  
lowrrhg water quality. 

( 5  Raaches of the folloving r ivers  have been designated pursuant to 
A c t  No. 231 of th. Public Acts of 1970, being 5281.761 e t  oeq. of the 
nichigm coppiled L ~ W :  

(a) Jordan r iver  - October, 1972, natural  r iver  p h .  
(b) Betsie r iver  - July, 1973, natural  r iver  plan. 
(c) Rogue r iver  - July, 1973, natural  r iver  p h .  
(dl White r iver  - May, 1975, natural  r iver  plan. 
(e) Borrdurr r iver  - Decmmber, 1975, natural  r iver  plan. 
( f )  Huron r iver  - May, 1977, natural  r iver  plan. 
(a) Pere h r q u e t t e  river - July, 1978, natural  r iver  p k n  
(h) Flat  r iver  - October, 1979, naturai  r iver  plan. 
(1) EUflm r iver  - May, 1980, natural  r iver  plan. 
( j )  LZtuuoo r iver  - June, 1981, natural  r iver  p a .  
(k) Piaeon r iver  - Jurr., 1982, natural  rivor pkn .  

Designated reaches of these r ivers  a r e  provided in the  department of 
natural  resources natural  r iver  p h  for  u c h  respective river. 

(6) h c h e s  of the AuSable r iver  - N011ember. 1984, have been desig- 
ru td  pursuant t o  the wild and scenic r iver r  ac t  of 1968, 16 U.S.C. 51721 
e t  req. 

(7) Uchi&ants waters of the Great Lakes a r e  of specia l  significance 
md  are  designated u outsundlng s t a t e  resource v a t e n .  Ih addition t o  
the protectioo specified under subrule8 (2). (3) aid (4) of thf. rule, 
mixing zorur shall not be wed fo r  a m  o r  irrcreued dischuges  to  the 
Great Labr of toxic subst.nces, u deflned by R 323.1057(2)(b), vhich 
varld r e su l t  in lamr ing  of water quality. Eouaver, the ~0mi88i0n may 
grant a mixlug zoaa fo r  cert.in toxic .ubst.nces on 8 cme-by-case 
bu i . ,  t.king into  account credible s c i aa t i f i c  evidence, including 
perri.tence and environmental f a t e  c b r a c t e r l s t i c s  of the substances. 
Mixing zone. fo r  exfsting di.chartes of these toxic substances to  the 
Great L.k.8 and fo r  all dlacbrger  of these toxic substances t o  the 
connecting waters shall be r i n i m h w i .  

(8) Before authorizing a new o r  increased discharge of t rutevater  
d i rec t ly  t o  the Great Lakes o r  copluctlag v a t e n ,  the co9lission s h a l l  
pr.wide, in addition t o  the public notice requlred by commission nrles,  
supplemental notice of its Intent t o  authorize such discharge, of its 
proposed d e t e m b a t i o o  with respect t o  the applicable factors s e t  for th  
in subrule (4) of this rulo, .nd tlu proposed m t i o n d  polluturt  dis- 
charge e I r l i a r t i o a  87st.r permit term8 aid coaditiono, t o  the administra- 
t o r  of the United Stater  environmental protection agency, the director of 
th. rtate o r  prwinci.1 water pollution controI agency for  all s t a t e s  or  
prwinces which border th. laka o r  conructlng vaterr which receive the 
new o r  increued  di.ch.r-, the United States  fi.h .pd wildl i fe  semice,  
.Pd the international joiPt cQ.lf.sioo. Th. c r u i o n  shall allow not 
l e s s  than 30 days t o r  c-nts from the recipients of the supplemental 
notice rrrd shall cue full^ c o ~ f d a r  a l l  c-ta received in m a U q  its 
determinatioa. 

(9) Wild r ivers  designated under the v l ld  and scenic r ivers  act  of 
1968, 16 U.S.C. $1721 et  req., r ivers  flovfng into ,  through, o r  out of 
natioxul p a r k  o r  national lakarhores, and vl lderrurs  r i ve r r  designated 
under Act No. 231 of the Public Act. of 1970, being 528?.761 e t  seq. of 
the Uch igm Carpiled Lam, rhrll wt be loward in  quality. B..chas of 
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the Tvo Hearted r ive r  - December, 1973, natural  r i v e r  plan - are designated 
under A c t  No. 231 of the Public Acts of 1970 a s  a wilderness r iver .  

B 323.1099 Waters which do not w e t  rtandards. 
Rule 99. Waters of the s t a t e  which do not meet the water qual i ty  

standards prescribed by these ru les  shall be improved t o  meet those 
s tanduds .  Where the water qual i ty  of cer ta in  waters of the s t a t e  does 
not  meet the va te r  qual i ty  standud. u a r e s u l t  of na tura l  causes or 
conditions, fur ther  reduction of water qua l i ty  I8 prohibited, 

B 323.1100 Designated uses. 
Rule 100. (1) A. a minimum, 8 l l  waters of the  state u e  designated 

fo r ,  and shall be protected for ,  all of the  fol loving rues: 
(8)  Agriculture. 
(b) m i g a t i o n .  
(c) Indust r ia l  va te r  supply. 
(dl Public water supply a? the  point o i  m t e r  LnuL. 
(e) Wannw8ter'fi.h. 
( f )  Other indigenous aquatic  l i f e  and v i ld l i f e .  
(g) P a r t i a l  body contact recreatioo. 
(2) Al l  va te r s  of the s t a t e  a re  deaigruted for ,  and s h a l l  be protect- 

ed for ,  t o t a l  body contact recreat ion from May 1 t o  October 31 in accor- 
dmce d t h  323.1062. Th. cari88iOU W i l l  uu1~1l ly  p ~ b u h  8 lirt of 
those waters of the  s t a t e  located ioP.dlately downstream of municipal 
semge system di.ch.rges where totrl .  o r  p u t i d  body contact r e c r u t i o a  
I8 contrary t o  pfll<ient public  h u l t h  practices. 

(3) A l l  inland lakes iden t i f i ed  in t h e  publicat ion e n t i t l e d  "Cold- 
water Lakes of Michigan," u published in 1976 by the  d e p a r u r t  of 
natural resources, are designated for ,  .rrd shall be protected fat ,  
coldvater f h h .  

(6) A l l  Great Wr.8 and t h e i r  conuecting water., except tho e n t i r e  
-8- V8teIv.7, -chAdbg P0rt.00 -, Bou@ItOU COUUt]r, rod toke St.  
Cla i r ,  are designated for ,  and shall be protected for ,  coldvater f i sh .  

( 5  All lakes d e r i m t e d  u trout  lakes by the natural resources 
c d u i o n  under the  author i ty  of Act No. 165 of the  Public Acts of 1929, 
u amended, being S301.1 e t  roq. of the  PUchi8.n Compiled Lawo, r r e  
designated fo r ,  rrrd shall be protected for ,  coldwater f ish.  

(6) A l l  watarr of the state designated as t r o u t  8tre.p. by the 
d i rec to r  of the  department p u r n u n t  t o  sec t ion  8 of Act No. 165 of the 
Public Act* of 1929, u m n d e d s  bein8 S301-8 e t  8.q. of the nichigan 
Compiled Lava, rhrll ba protected f o r  coldwater f i sh .  

(7) A l l  m t e r r  of the s t a t e  which are designated by the Michigan 
d e p u m n t  of public heal th u existing o r  proposed f o r  use u public 
wter supply sources a r e  protected f o r  such use a t  the  point of water 
intaka and in such contiguous u e u  as the c d s i o n  u y  determine 
necessary f o r  u s u r e d  protection. 

(8) Water qua l i ty  of 31 vcrters of the  rtate .errring a s  migratory 
routes f o r  uudrararu u h o d d s  shall b. protected u necessary to  u s u r e  
t h a t  migration is not adversely affected. 

(9) DI8chuges to  wetlds, u d e f h d  by Act No. 203 of the Public 
&to of  1979, be* 5281.701 of the  nicbig.n Compiled hwa, tha t  result 
In q d t y  l e s s  thrn that p r u c t i b e d  by -08 mlea m y  be permitted 
a f t e r  a use a t t a i n a b i l i t y  analys is  o h m  tha t  desi$tuted w a s  a r e  not and 
cuurot be a t ta ined and r h m  tha t  a t t a i n r b l e  we. tdll be protected. 



(10) *It.. completion of a cumprehensive plan developed pursuant to  
R 323.1064(3), upon pet i t ion by 8 &cipali ty o r  other person, and ia 
conforrrmce v i t h  the requiremats of 40 C.F.R. 5131.10 (1983), the c o d a -  
r im may determine that  attainment of the dissolved oxygen standards of 
R 323.1064(1) is not feasible axad designate, by amendment to  t h i s  rule,  a 
limited varmuater f ishery use subcategory of the varmtater fishery use 
o r  a limited cold vater f ishery use subcategory of the cold vater fishery 
u n .  For vaters  so designated, the dissolved oxygen standard. specified 
i n  R 323.1064(2) and all other applicable staxuhrdr of these rules  apply. 
For waters so  designated, the dissolved oxygen standards specified in 
R 323.1064(1) do not apply. Not l ess  thrn s ixty  day8 before f i l i n g  a 
pe t i t ion  under this rubrule by a &cip.lfty o r  other person, a peti t ioner 
shall provide v r i t t e n  notice t o  the executive secret- of the vater 
resources c w s i o n  and the clerk of the l un i c ipa l i t i e s  in which the 
affected waters a re  located of its intent  t o  f i l e  such petition. 

R 323.1105. Multiple duignatod wer. 
Rule 105. When'a par t icular  portion of the waters of the s t a t e  is 

derignated fo r  more thur 1 use, the most r e s t r i c t i ve  water quali ty 
standards for  one o r  more of those designated uses 8h.U apply to  t h a t  
port ion. 

R 323.1116 Availabil i ty of doc&nts. 
Rule 116. Doqments referenced in R 323.1057, B 323.1058, R 323.1065, 

R 323.1096, and R 323.1100 m y  ba obtained at current coat. u f o l l w r :  
(a) "EPA Pr ior i ty  Pollutants a d  Eaardou, Subrurrcer," 40 C.F.R. 

S122.21, appendlx D (1983); copies u y  be obtained from tha Department of 
Natural Resourcer, P.O. Box 30028, Laming, nichlgaa 48909, a t  no cost, 
o r  from tha Office of Water Lnforcemant, Ihrited Stater  Esniroamentd 
Protection Agency, Washington, D.C. 20460, a t  no cost. 

(b) "1984 nichigar~ C r i t i c a l  Haterlab Register;" copies may be 
obtained from the Departmat of Natural Rerourcer, P.O. Box 30028, 
Luuw. Uchigar~ 48909, a t  uo Colt. 

(c) "CUfdeliner Establishing Test Proceduru f o r  Amalyri. of Pollu- 
tmtr,m 40 C.F.R. S136 u mended by F.L pp 43234 t o  43412, October 26, 
1984, .nd FOR. pp. 690 t o  697, JIPUUJ 4, 1985; copier u y  be obtained 
from the D e p u a m t  of Natural Resources, P.O. Box 30028, Lansing, 
XlChigarJ 48909, at  Ira Cost. 

(d) "Designated Trout rJlrrr," a pubUUtIoa of the department of 
natural  rerourcer; copies u y  be obtained from the Deputmmt of Natural 
Resources, P.O. box 30028, Lana*, Michigan 48909, a t  no cost. 

(8) "Coldwater Lakes of nichi.rr," August, 1976, 8 publication of the 
b p u m n t  of natural  resources, fi.herie8 divi.ion, copier may be 
0bt.in.d from the Depuacmt of Natural Ruourcu ,  P.O. Box 30028, 
Luuia, Ulchlgan 48909, at no cort. 

( f )  "Designated Trout Stre- f o r  the State  of EUchig.orW April, 
1975, a publication of the d e p u t n n t  of natural  resources; copier may 
be obtained from the Deputmant of LI.mral R u a u c e s ,  P.O. Box 30028, 
Luuing, Michigan 48909. a t  m coat. 

(g) "Standard. f o r  Protection Againat Radiation,* 10 C.F.B. 520, 
JULUUJ 1, 1985. Copies may be obt-d from the b p u a u n t  of Natural 
Resourcar, P.O. B o x  30028, Laming, Hchigan 48909, a t  no cort.  
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(h) "Designation of uses," 40 C . F . R .  S131.10, as published in November 8, 
1983 F.R. pp. 51406 and 51407; copies map be obtained from the Department 
of Natural Rasources, P.O. Box 30028, Lraring, Michigan 48909, at no cost. 





Appendix 4.1 Total phosphorus concentratione(mg/l) and loadings(lbs/day) at M-59 bridge in Claterford(502), 
Hamlin Rd Bridge(518). and Gratiot Avenue(310). 1974-1986. 
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Appendix 4.2 Concentratione of Total Nitrite plus~itrate(mg/l) in the Clinton River at ~ - 5 9 & i d ~ e  in ~aterford(502), 
Hanlin Road Bridge(518). and Cratlot Avenue in Nt. Clemens(3lO), 1974 to 1987, 
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APPENDIX 4.6. HEAVY NETAL CRITERIA FOR c L m n  RIVER WATER ANALYSIS. 

Based on rule " 57 " Mi. WQS, 1987. 

Lmp twr safe criteria tl(o chronic effect) r q/l r 

0 300 qll 0.9 130.0 58.0 214.0 17.0 249.0 

0 100 q/l 0.4 52.0 21.0 78.0 3.0 98.0 

kute toxic criteria (96 Hour LC 50) t u j I l  t 

0 250 qll 129.0 7807.0 344.0 5652.0 961.0 202S.O 



Appendix 4.7. List of References to the background 
documents which describe the conditions 
under which the water quality criteria 
used for the Clinton River apply and the 
assumptions made in their development. 

Michigan Department of Natural Resources, Water 
Resources Commission, General Rules. November 14, 
1986. Part 4. Water Quality Standards. Rule 
323.1057. Toxic Substances. 

State of Michigan, Department of Natural 
Resources, Environmental Protection Bureau. 
Guidelines for Rule 57(2). January 2, 1985 

Michigan Department of Natural Resources. March 
26, 1984. Support Document for the Proposed Rule 
57 Package. Environmental Protection Bureau. 

Creal, W. and R. Basch. 1981. Water Quality 
Based Effluent limits for Heavy Metals and 
Cyanide. Biology Section, Water Quality Division, 
Michigan Department of Natural Resources, October, 
1981. 



Appendix 4.8 Flow of the Clinton River at M-59 Bridge in Waterford(502), Hamlin Road Bridge(518), and 
Cratiot Avenue at Mt. Clemens(310). in cubic feet per second, 1974 to 1986. 



Appendix 4.8 continued 
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Appendix 4 . 8 6  North Branch Clinton River Average Annual, Monthly, and Daily Flows near Ht. Clernuns 111 w;atcr year 1985. 

Source: USCS 1987, etation 1 04164500 
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Appendix 5.1. 



PEPMT NO. ~ 0 0 2 3 8 2 5  Pontiac 

PART I 

A. m V M T  LIMITATIONS AND PIONITOIUNG REQUIXEKENTS 0 
1. F i n d  Effluent L i n i t a t i o ~  

8. During the period beginning on pernit issuance and l a s t ing  u n t i l  permit 
rxpiration. the p r d t t e e  is authorized t o  dbchrrge  treated municipal wastewaters 
from the Pontlac v u t e v a t e r  treatment plant through o u t f a l l  001 t o  Clinton River. 
Such di.chargea shall ba limited 8ud wmitored by the pemi t t ee  u f o l l w . :  

Dischuge  tati ions 
Effluent 08t.8 a ~ . i l y  ~ d l y  30-087 7-Day 

Characterist ic - Effect Mnhm PIuimPl Average Average 

Flov (in PI(;D) All Year - - - - 
Cubon8ceou8 5/1-11/30 - 10 .e/l 4 -11 1250 lb ld  
M o c h a i d  500 lb ld  
Orpten 0.lund ( m 5 )  

Carboorrceou8 12/1-4130 - 22 -11 15 -11 2750 lb ld  - 
Bisch. l fd  1880 lb/d 
oxygen D-d (CWD5) 

Total Supended 
S o u 8  

Total  Surpended 
S o u 8  - 
Hitrogen (u H) - 
Nitrogen (u H) - 
19itrog.o (u I) 

Total  
P h 0 8 p h 0 ~  (88 P) 

D i 8 8 0 l - d  oxygen 

r e e d  Coliform 
B8cteri. 

Total  Residual 
u r i n a  

12/14/30 -' - 30 y/l 
3750 lb ld  

All Y u r  - - 1.0 -11 
125 lb/d 

All Year 6.0 y/l - - 

30 -11 
3750 l b l d  

45 9gIl 
5630 l b l d  

250 lb /d  



PEWIT NO. MI0023825 

PART I 
Section A.l 

Discharge Limitations 
Ef f luent Dates In Daily Daily 30-Day :-Day 

Characteristic Effect i n  Haximum Average Average 

pH (standard All Y u r  6.5 9 .O - -- 
units) 

Cadmium All Year n n - - 
C 8 Q i r n  All Y u r  - - 0.7 ugll - 

beglanlng 7/1/88 

Lead All Year - - 9.0 ug/l - 
beginning 7/1/88 

Huuvalmt 10/87-11/87 - - - - 
ChroaFum 

T o t d  10/87-11/87 - n - - 
Sirver 

Cyanide 10/87-11/87 - - - - 
(mnabl. to 
chlorination) 

The folloving design flows were used in determining the above limitations, but are 
not to be coruidered limitation8 or actual capacities thearelves: 15 HCD 



Pernit  So. !4! 0023031 

PEWIT CONOIT IONS 
PPRT I 

A. F=tUE:YT L!:4ITATIONS AVO MONIT0RI;:G REOUIRBENTS 

1. Finai Effluenr Limitations 

a. Ouring the period beginning uoon ornni t issuance and las t ing  u n t f i  
oemi  t, +mi ra t ion  the pennittee i s  a u t h 0 r i Z ~  ;o aiscfiarge treated 

municipa w s - m a t e n  r ti tv  of Rochst r r  wastewater treamegt 
p lant  thmugn out fa l l  the Clinton River 
Such disc.clarges shall b it& ma m n i u r c a  by me pemi t t e t  as foilows: 

I Ff LUEHT D 
Maximum I fEZTI?G ' 

/ CHARAGZIST ICS  a l l y  1 Oai l v  I 30-0ay Avo. I ;-Jay h a .  FREJUEX:' 

mg/l i I 
5-Dly 20°c 30 q/l I&g/day / 228 Lglday ' 
Carbonaceous blday 500 lblday 1 ! rr.kly Biochani cal  Oct. 1 

-0- -0- 

I m9/ mg/ 
Oxygen Demand t o  k g  1 3: kg/:ay ( i 

kr. 30 I @ lblday , 661 I l l d a y  

I 5 x weekly , 
I --- --- I 

5 x weekly I 

I --- I 

I Total 
Suspended --- --- I Solids 

pH 1 ~ 1 1  year 

considerad l imi tat ions o r  actual capacities thmselves: 2 W. 

6 .O 

-- 
--. 
-- 
0- 

--- 
-- 

were used i n  

Feca 1 
b l i f o r m  
Bacteri a 

Total 
Residual 
Chlorine 

Total 
Phosphorus 
(as P I  
Amnoni a 
N i t  r w e n  

T r i ch lo ro-  
ethylene 

Oissolved 
Oxygen 

Hay 15 
t o  
Oct. 15 
A l l  Year 

ear 
&:ning 
7/31 /88 

A1 1 
Year 

A1 1 
Year 

A1 1 
Year 

. 

--- 
S.Omg/l 

A l l  
Year 
A l l  Year 
beginning 
12/11 /85 

9.0 

-- 
--- 

he fol lowing design flow 

--- 
--- 

- -- --- 
200/100 a11 400/100 m l  5 x week1 

* !  --- I -- 
0.19 q/l 1 --- I .-- 

I 

Oai l y  during ! 

periods of 
d is infect ion 1 

-- 
--- 
--- 

dctemIinin9 the above limitatrons, but are not t o  be 

1.0 q/l ( -- ( 5 x weekly I 
I 

I --- 1 --- I 1 x weekly I 
- --- I 

Ouartcriv f 
I 

i 
i 

I 



PEWIT CONDITIONS 
PART I 

A. EFFLUENT LIMITATIONS AND mXl ITORING REQUIREMENTS. 

1.  Final Ef f luent  Limitations 
a. During the period beginning on the date of issuance and last ing u n t i l  

on the permittee i s  authorized to  discharge treated municipal 
wastewater treatment 



Permit No. MI 0024295 

PART I ,  S ~ t i o n  A-1 

8 

b?. ~ f f l u e n t  Limitations for  cartima- P O  . -la Nitrogen. Total Phorphorvs 
a d  metals shall apply to  s g l a  c o l l r & d  a t  the ter t lav f i l9r  effluen$. 
md ef f luent  limitations fo r  Totrl Residual Chlorine. Fecal Colifom. Olssolved 
Oxygen, pH and Cyanide shal l  apply to s w l a  c o l l u t e d  a t  thc chlorine contact '  
tank effluent. H a t o r i n g  of the@tentlon Basin sha l l  be conducted 
fo r  Cl rbwceous  BOD , S u p e n  o s  l r o n i a  H trogen 
a d  na, pr ior  to r i1ing ~I th?3~~i i i&?%Uencnt !  Samples shall grab smles f o r  every twelve houn  of overflow. 

c. A l l  s r p l e s  sha l l  be 24-hour caporite samples taken pr ior  t o  dis infect ion 
except F u r l  Collfom Bacteria, Total Rtridual Chlorine, Dlssolvtd Oxygen. and 
pH whlch sha l l  be grab samples of the eff luent .  

d. 7he total da l ly  eff luent  flaw shall be a a s u n d  dally.. 
* 

TEST I NG 
FREQUENCY 

7 x Meekly 

1 x Weekly 

1 x Utekly 

1 x Utekly 

1 x Weekly 

1 x Weekly 

Daily During 
Periods of 
Disinfection 

1 x Monthly 

The f o l l ~ l l n g  design flowr wee used in det t rr ining the  above lldtatims. ht arc not to k 
considered l i r i t a t i o n s  o r  actual capacities themselves: 60 1360. 

EFFLUENT 
CHA~CTERISTICS 

L 

Total Cadmila 

Total Copper 

Free Cyanlde 

Total ~(crcury 

Total S i lver  

Total Zinc 

Total Residual 
Chlorine 

5-Day 20°c 
81 ochcnicrl 
Oxygen Oaaand 

OATES IN'  
EFFECT 

A l l  Yeat 

A l l  Year 

A l l  Year 

A l l  Year 

A l l  Year 

A l l  Year 

A l l  Year 

A l l  Year 

EFFLUENT LIM1TATIONS 

7 Day ~ v q .  ' 

000 

-- 

--- 
--- 
-- 
ow 

--- 

45 mg/l 

Phximums 
JO b y  ~ v g .  

000 

000 

-- 

--- 

--- 

ow- 

--- 

30 mg/l 

-.-d 

Minimum I 
Dally --- 
-- 

000 

-- 
--- 
--- 
-- 

--- 

oai l y  -- 
-- 

--- 

--- 

--- 

we- 

-- 

ow- 



Permit :do. M I  0026115 

PW:T CONOITIONS 

PART I 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIKEMENTS. 

Final Eff luent Limitations 

during Ulc period beginning* the effect ive date and last ing u n t i l  December 31. 1978 
cs from the County of Oakland's Southeastern Oakland County Se-ast 
sewer overflow control n ten t ron  basln o u t f a l l  UUI shal l  be l im l ted  

and aonltorcd by the pennittee as specified below: 

(a) The following shall be l imi ted and m n i  tored by the penni t tee  as specified: 

3G ~ h y  Dai ly  3 O h y  Dai ly Masure. Sample Type / 
Aver. %ximum Aver. Haximun Frequency & Location ; 

4 x da i l y  Grab I 
Fecal during fol lowing 
Colifonn .-. 200/100 m i  400/100 m l  overflow chlorine -00 

Bacteria d l  scharge contact 
period tank 
1 x d a i l y  Composite 

5-Day M°C See 'Spec la1 during during 
Bl ochani ca 1 --- --- Condi ti on^^ on overflow overf 1 ow 
Oxygen Ocnrand fotlarin, page I discharge period period I 

1 x d a i l y  Composite i 
See 'Special during during 

Suspended - - overflow overf 1 ow 
Sol ids discharge period 

Dcwr kri ag 

8 

. -  . 
- -. 

9 - - . . 

EFFLUENT 
CclAIiACTERISTIC 

(c) The ef f luent  discharge shal l  be aeasured daily. . 

0 ; sc.harge 
L-d L imi tat ions 

kg/day (1 b/day ) 

Discharge I Monitoring 
Concentration Requirements 
Limftat ions I 



PERMIT CcNO IT1 ONS 
PART I 

1- Final  Eff luenr L imi ta t ions 

a. During m e  ~ e r i o a  beginning on o e n i  t issuanca and l as t i ng  u n t i l  
penni t exoi r a t i o n  u le  ~ e n i t r n  i s  au tno r~ rea  t o  aiscfiarge treated 

muni c i  pa I w a s w ~ o f ~ o  wastewater treatment 
p l an t  thrown out fa l l  001 t o E a s t  Pond Creek 
such discharges shal t  b c i t e d  am m o r n t o m  oy tne permittee as i o i ~ o w s :  I 

Er'FW€VT LIMIT ATIONS 
EFFLUENT OAES IN Minlmm I Vaximums ' TESTING 

C:HARACTER ISTI cs E C C T  Oat l v  Oal l v  I 30-0av Avo. ; 7-3av Avo. F4E.3UENCY 

to 12 mg/l 73 kg/day I 
Carbonactous 
B io l og i ca l  
Oxygen Danand 

Tota l  Suspended 
Sol i d s  

Pamonia N i  tmgen 
as (N) 

- 

Total  Phosphorus 
as (P)  

160 Ib/day 5 x weekly 

242 kg/day 1 , 
Seot.30 

532 lb/day I 

36 mg/l 
218 kg/day 
479 lb/day 

45 mg/l 
272 kg/day 
599 1 b/dav 

-- 
--- 

-- 
-- 
--- 
--- 
--- 

--- 

Oct. 1 
t o  

Aori  1 30 
m y  1 
to 

5 x weekly 

5 x weekly 

5 x weekly 

Dai 1 v 
d u r i  ng 
ch lo r i na t i on  

--- 1 40 q/l I 150 kg/day 

7.0 mg/1 

3.0 q / l  

-_ 

--- 
- 

0.040 mg/l 

Di sso l  vcd 
Oxygen 

Tota l  Residual 
Chlor ine 

, 

--- 

I 

--- 

--- 
-0- 

to 
Nov. 30 
Dec. 1 
to 

A o r i l  30 

A l l  Year 
begi nning 
u l y  1, 1988 

seot.30 
'act .  1 

t o -  
A o r i l  30 
May 1 
to 

Seot.30 
Oct. 1 
to 

Nov. 30 
Dee. 1 
to 

Mar .31  
A p r i l  1 
to 

A p r i l  30 

A11 Year 

1 

330 1 blday 

--- 
--- 
--- 

--- 
--- 
--- 
--- 

-0- 

-- 

--- 
319 lb /day 
30 w/ l  

181 kg/day 
399 lb ldav  
1.3 mg/l 
7.9 kg/day 
17 lb/day 
2.4 mg/l 
14 kg/day 

24 mg/l 
145 kg/day 

--- 42 kg/day 

-0- 

-- 
82 lb/day 

1 mg/l 
6 kg/day 

13.3 lb/day 



PERMIT CONDITIONS 

PART I. Section A- 

EFFLUENT LIM iTAT i ONS ---_. 
I i 

~ L ~ I L X G   ax I mums 
J 

FREGZE:{C'! 
Dai l v  I 30-ilav h a .  , 7-3av h a .  ! 

EFFLUENT 
CI~RACTERISTICS 

IATES IN 
EFFECT 

May 1 
t o  
Oct. 31 

Fecal 
Colifonn 
Bacteria 

I 

The followfng desii- 
considered 1 imf t a t i  ons 

an f l w s  were used i n  d ~ t ions ,  but are not t o  be 
actual capacities 



Pennit No. HI 0020931 
PER4 IT CONDITIONS 

PART 1 

A. EFFLUENT LIMITATIONS AN0 !lONITORIffi REQUIRMENTS 

1. In te r im Effluent Limitat ions 

a. During the period beginning on permit i s s ~ p l l r e  and l a s t i n g  u n t i l  
June 30, 1988 the penni t t ee  i s  author1 zed t o  discharge t reated 

~nun ic ipa l  wast- Almon t wastewater 
treatment p lan t  through out fa l l -  001 t o  r t h  Branch of the Cl inton River 
Such discharges shal l  be limited=nitored :; the p e m i t t n  P fol lows: 

I I I I I I 

The fo l lowing design flows were used i n  determining the above l imi tat ions,  but  are no t  t o  be 
considered 1 i a i  ta t ions  o r  actual capaci t i c s  themselves: 0.32 %DS 

! EFFLUENT 
' CHARACTERISTICS 

( 5 - b y  20°c 
Biochemical 1 Oxyqen b a n d  
Suspended 
Sol i ds  
Total Phosphorus 
(as P I  
Fecal Col i form 
Bacteria 
h o n  1 a 
M i  t rogen 

I 

b. A l l  samples sha l l  be 24-hour c a p o s i t e  samples taken p r i o r  t o  d is in fec t ion  except 
F u r l  bll f o m  Bacteria, Total Residwl Chlorine, Dissolved Oxygen, md pH which 
sha l l  be grab samples o f  the e f f  l umt .  . 
c. The t o t a l  e f f luent  flow sha l l  be measured da i ly .  

d. During the periods tha t  Co l i fo r r  Bacteria Limitat ions are i n  e f fec t ,  the permitree 
sha l l  provide adequate control m d  f a c i l l  t i e s  t o  ensure continuous d l  s in fec t ion .  

DATES 
IN 

EFFECT 

A1 1 
Year 
A1 1 
Year 
A l l  
Year 
nay 1 t o  
Oct. 31 
A1 1 
Year 

I 

MONITORING 
REQU I RMEYTS 

Testing 
Freouency 

3 x w e e k l y  

3 x weeklv 

3 x weekly 

3 x weekly 

3 x weeklv 

I 

CONCENTRATION 
LIHITATIOK 

Dally nin. 

6 .O 

--- 
pH 
D i  ssol ved 
Oxygen 

e. In add i t ion  t o  the 800 and Suspended Solids l im i ta t ions  above, the 30-day average 
e f f l u e n t  B00 a d  Suspended Sol ids concentrations sha l l  not exceed I S  percent o f  the 
average i n f l u e n t  concentrations f o r  approxlmtely the same period. 

30-Day 
Average 

40 m9/1 

qo mg/l 

--- 
200/100 m l  

--- 

I 

--- 
--- 

A1 1 
Year 
A1 1 
Year 

7-O~Y 
Average 

6 0 W 1  

60 mg/l 

-- 
400/100 m l  

--- 

I 

LOAD 
LIHITATIONS 

-- 
--- 

Oaily Max. 

9.0 

--- 

30-0ay 
Averaqe 

49 kg/day 
107 lb/day 

49 kg/day 
107 lb/dav 

--- 
--- 
--- 

I 

3 x weeklv 

3 x weeklv 

7-Day 
Averaee 

73 kg/day 
160 lblday 

73 @/day 
160 lb/day 

--- 
--- 
--- 

I - 



Pemi t  No. HI 0020931 

PERMIT CONOITIONS 
PART I 

A. EFFLUENT LInITATIONS AND MONITORING REQUIREMENTS 

2. Final Eff luent L imi ta t ions 

a. During the period 
oennit exoi r a t i on  

auni c ipa i  wastewaters 
plant through ou t f a l l  
Such discharges sha l l  

-- - 

EFFLUENT 
CHARACTER ISTI CS 

5 - ~ a y  20°c 
Carbonaceous 
Biochemical 
Oxygen Demand 

Tota l  
Susocnded 
Sol ids 

Pmnonia 
Nitrogen (as N) 

Fecal 
Col i form 
Bacter i  a 
Total  
Residual 
Chlor ine 

beginning Ju ly  1 , 1988 and las t ing  u n t i l  
the permittee i s  authorized t o  discharge treated 

wastewater treatment p- 
imited an aon t o  y t l pennittee as follows: 

beginning Ju ly  1 , 1988 and las t ing  u n t i l  
the permittee i s  authorized t o  discharge treated 

treatment 

)ATES IN Minlmln 
EFFLUENT LIMITATIONS 

Maximuns I TESTING 
EFFECT 

j Da l l y  I Dai ly  
' 

FREqUErrCY I 30-Day Avq. I 7-Day Avq. . 
m y  r- - - 

t o  --- 11 m/l 
May 31 
Jun. 1 

Oct. 31 1 I - 

Nov. 1 I 
t o  --- 22 m(r/l 

Nov. 30 
Dec. 1 
t o  --- 32 ma/l 
Apr. 30 
b y  1 
t o  --- --- 
May 31 
Jun. 1 

O c t .  31 1 I 
Nov. 1 I 

t o  - -- 3 .O kg/day 
k p t .  30 6.7 lb/day 
Oct. 1 

Oct. 31 1 I 
Nov. 1 I 

18.2 kg/day 27 kg/day 5 x week 1 y 
40 lb/day 59 lb/day 
21 m/l 
26- kg/day 39 ko/day 5 x weekly 

. 56 lb/dav 86 lb/day 
22 mq/l 33 ma/l 
27 ko/dav 40 k q / d a ~  5 x week1 v 

.!:?a; - - - .  5 x weeklv 
3 1b da 

1.9 ko/day --0 5 x weekly 
4.0 l b  da 
2. m/l 
'2.8 ka/day 5 x weekly 
! 6.1 lb/da 

1 7 - 4  kq/day 5 x weekly 
'16.3 1b/da 

I I 
. - 

A l l  Year I I I 
eginning - -- ( 0.039 -11 I --- --- 5 x weekly 
7/1/88 



Penni t No. MI 0020931 

PERnIT CONDITIONS 

PART I, Section A - 2  

..-. - 
, j EFFLUENT 

i:!ARACTERIST ICS 
I 

LlYzd 
Total 
Phosphorus 
(as P )  

*TES IN 
Eff ECT , minima 

Oal ly 

! A l l  
pH r Year 

The following design flows wen used i n  detenaining the above l imitat ions, but are not to be 
considered l imi ta t ions or actual capacities themselves: 0.32 HGD, 

EFFLUENT L IMITAT IONS I 

Maxi mums TE',T:rit 
Dai ly 30-Day Avq. 7-0ay A V Q .  

] FREQliiXi'. 

9.0 6 .O 

I 

Jun. 1 
t o  I 1.0 mgll --0 

..W 

--- 
--- 

,Scot. 30 
Oct. 1 
t o  
May 31 

A1 1 
Year 

5.0 q/l 

--- 

--- 
--0 

1.0 -11 
1.2 ka/day 
2.T Ib/day 

..- 5 x weekly 

--- 
- 

t 5  
--- 

I 

--- 5 x weekly 



Pennit No. M I  0022225 

PEWIT CONDITIONS 

PART I 

A. EFFLUENT LIMITATIONS A#P HONITORING REQUIRMENTS 
\ 

1. Inter im Effluent Limitayt' - 
L- - 
a. uurlng the period beginning upon oennit issuance and l as t i ng  u n t i l  

J u n o O .  1988 the permittee I s  authorized to  discharge t reated 
munlcipai wastewaters ran the Armada wastewater 
treabnent p lan t  through out fa l l  001 t o  h Branch o f  
such dtschaqes shal l  bt I imi ted=ni t o d t  :y FtE pemi  t t ee  U%iZ : 

b. A l l  s q l e s  shal l  be &hour c q s l t e  samples taken p r i o r  t o  d l s l n fec t i on  except 
Fecal ~ o l i f o k  Bacteria and pH nhich shal l  be grab s ~ ~ l e s  of the eff luent. 

c. The t o t a l  e f f l ucn t  flow shal l  be @masurd dai ly .  

d. Ourlng the periods that  Col i forr  Brc ter ia  Limitat ions are i n  e f fec t ,  the p e n i  ttn 
shall provide a d q w t e  control and frtl\l t i e s  t o  ensure continuous d is infect ion.  

r 

EFFLUENT 
CHARACTERIS1 CS 

5-oay ZOOC 
81 ochan ia l  

, Oxmen Ocmand 

~usptnded- - 
So1 F ~ s  

Fecal Collform 
Eacteri a 

I 

MONITORIS 
REQUIRMENTS 

Testing 
Freauency 

3 x w e t k l v  

3 x 'weekly 

3 x weeklv 

DATES 
IN 

EFFECT 

A1 1 
Year 

A1 1 
T e a r  

Hay 1 t o  
Oct. 31 

A1 1 

LOAD CONCfWTRATION 

Dai ly  

are no t  t o  bt 

\ LIMTATIOIIS 
30-Oay 

Averase 

131 lb/day 
60 kglday 

60 kg/da)r 
131 lb/day 

--- 

30-0ay 
Average 

45 q,l 

6-ngll 

200/100 m l  

Oatly Min. 

considered 1 im l  ta t ions  o r  a c t ~ l  capacl ti a thcmtrlves: 0.35 S O .  

pH 

The fol lowing design 

7-0ay 
Average 

190 lb/day 
86 W d a y  

86 kg/day 
190 1 b/day 

--- 

LI~ ITATIOS 
7-0ay 

Average 

65ag / l  

65 mg/I 

400/100 nl 

Daily nax. 

Year 

flows 

--- 

were used i n  

9.0 

l imitattons, but 

.-. 6 .O 

determining the above 



pennit NO. H I  0022225 

PERMIT CONDITIONS 
PART I 

A. EFFLUENT LIMITATIONS AND MONITORIS REQUIRMENfS 

2. Final Ef f luent  Liml tat ions I 
a. During the pcriod beginning Julv 1 ,  1988 and las t ing  u n t i l  

the pcmi t t ee  i s  authorized t o  discharge treated 
Annada wastewater treatment 

plant through out fa l l  001 to- the East Branch o f  Coon C m k  

T EST ING 
FREQUENCY 

5 x weekly 

5 x m k l y  

5'x m k l y  

5 x weekly 

5 x weekly 

5 x week 1, 

5 x weekly 

Dai 1 y during 
per1 ods of 
chlorination 

5 x wcekly 

5 x weekly 

5 x weekly 

are not  t o  be 

Such discharges 

EFFWENT 
CMMCTERISTICS 

5 - ~ a y  2 0 ' ~  
Carbonaceous 
B i o c h a i u l  
Oxygen Ownd 

k r w n i a  
N i t  en 
( a s y  

Total 
Susptnfjed 
Sol 1 ds 
h e a l  
Col i forr  
,Bacteria 
Total 
Rts idual 
Chlorine 
Di  ssolved 
Oxwen 
'Total 
Phosohoms (as P) 

pH 

I 
fol lowing des'gn 

considered l i m l  

shal l  

MfES IN 
EFFECT 

k y  1 
to 
Scot. 30 
Oct. 1 
to 
Aor. 30 

1 
to 
k p t .  30 
kt. 1 
t o  
Nov. 30 
k c .  t o  1 

Mar. 31 
* r e  1 
t o  
Mr. 30 
A1 1 
Year 

UY 1 
to 
Oct. 31 

A1 1 
Year 

A1 1 
Year 
A1 1 
Year 
A1 1 
Year 

. 

flows 
tat ions o r  

k i t e d  md monitored by the perni t tee as follows: 

'in!!;" 
a1 y 

Ow- 

-9- 

-- 
-0- 

--- 
-99 

--- 
--- 

--- 
5.0 m/l 

--- 
6.0 

were uscd I n  
ac tur l  capacities 

EFFLUENT LICIITATIONS 

Dally 

22 19/1 

-09 

6.6 mg/l 

9- 

-Om 

-..I 

99- 

-- 
0.025 ag/l 

--- 
--- 
9.0 

d t t r m i n l n g  the 
thcarelves: 0.35 s o .  

Mximuns 
30-Day Avg. 

15 q/l' 
20 kg/day 
44 lb/day 
25 Irg 1 
33 kg/:ay 
73 lb/day 
4.0 mg/l 

S kg/day 
12 lb/day 

mg 
4 iokg/ i l y  
12 lb/day 

0 kg/day 
5 9 ma/l 

17 lb/day 
6.5 q/l 
9 kg/day 

19 1 b/day 
30 bg/l 

40 kg/day 
88 1 b/day 

2 W I l W  81 

--- 
--- 

1 .O m / 1  

--- 

above 

7-Day Avg. 

29 kg/day 
64 1b/day 
4 n g l  

53 kg/$ay 
117 1b/day 

9 kg/day 
19 1b/day 

-- 
--- 

--- 
45 rg/l 

60 kg/day 
131 lb/day 

100/100 rl 

--- 
--- 
-- 
--- 

. 

l i m i t a t i m s ,  but 



2 .  Final Effluent Limitztians 

The following design flows were used in detewnininq the above l imi ta t ions .  but a r e  not 
w u  I i m i y t i o n s  o r  ac tual  capac i t i e s  thmselves:Annual Average Design Flow o * 

a. During the period b e ~ i n n i n g  d o r i l  1.  1988 and 1ast;ng tin::: 
~ e n i  t exui r a t i  on - the p e m  t t e o  IS. a u u l o r l ~ e a  :o 0 ls :ne te  Creitea niun;:-3a. 

wastewaters rrom the H t .  C l m n s  des;ewa'L~r ;reat:cl: 
p lant  througn outfall- to the Clin Rivrr 
Such discharges sha l l  be 1 united and monlrored by t !  perm1t:ee 3s f a !  iows: - 

EFFLUEUT WTES I:( , -lLURn LIMITAilotlS 
bla x 1 muins I TESTI'IG 

CXAPACTERISTICS EFFECT - I FREgUEX't DaiIv I Dailv 130 3av Ava. I 7 3av Avc. 1 

I 
9iochemical Scot. 30 
Oxygen kfMnd act. 1 12 mg/l . ?  

t o  18 mg/l 273 kglday 410 ia leay I Daily 
4 

Nov. 30 600 lb/day PO0 lb/dav 1 
1 5-Day 2 0 ' ~  . 30 mg/l ,<-I 45 mgll 1 

Biochemical t o  --- 682 kglday 1026 kgldav -Daily 
Oxygen Aor. 30 1500 lblday 225i  W d a v  / 
Ocmand b y  1 30 q / l  65 mq/l 

t o  -- 682 kg/day 1024 kalday Week1 
Nov. 30 1500 lb/day 2251 lb/dav 

I Total Supsended May 1 20rngll I 30mql l  
t o  --- --- 455 kg/day 682 ka/day Oaily 

-Scot. 30 1000 1 b/dav 1 1500 1 b/dav 

kt. 1 I 

t o  --- --- 
Aor. 30 

Amnonia 
ni troqen 
as  N 

Dissolved 
Oxvaen 

Fecal C o l i f o n  
Bacteria 
Total Residual 
Chlorine 

Total Phosphorus 
as P 

PH 

MY 1 
t o  
. Scot. 30 

Oct. 1 
to 
Nov. 30 
A1 1 
Year 
nay t o  

A l l  
Year 

A l l  
Year 

~ 1 1  G a r  

-- 
--. 

5 mg/l 

--- 
--- 
--- 
6.0 

2 nrg/l 

10 mgll 

--- 
m 

--- 
0.061 ma/l 

-0- 

9.0 

0.5 mg/l 
11 kg/day 
25 lb/day 

7 mg/l 
160 kalday 
350 lb/dav 

--- 

2001100 ml 

--- 
1.0 mg/l 

--- 

45 kglday 
100 lbldav 

227 kglday 
500 lb/dav 

Daily 

Oaily 

--- I . 0 a i l y  

400/100 ml Oailv i 
--- 
--- 
-- - 

Oailv 

0ai 1 y 

Daily 



- 
t:rLilE:iT -::a! ITA7;Sf - 

GiluE?IT ! O J i i S I N '  Ylni3m ----.,.* 
.U.ax:aums :La. r< 

, C:!.:xcTE;ISIICS , E E C T  . ----..-..,.., - - -  
381 1'1 : Ja i  1 '4  20 -Jav  ;vc. , -2av  -vc .  .--L:..L - - 

i tadmium j ~ l l  Year ' --- --- . - : x ,..I enx!;~ 
! 

- - - - - 

nuava 1 ent :All  Year . --- --- I --- 5 x ;.cox: y 
Chromium ? 

[ ~ l l  Year ! --- 1 15 ug/l --- 1 --- ,Cyanide - A I S x :veer.i:/ 

. L M ~  1 160 up11 : 25 ug/l j --- l A l  1 Year ; --- S x ,:lee Y i :J 

1 --- i m a i t y  :All Year j - I "' 15 x weorly 

~ i l v e r  : A ~ I  Year --- 1 1 . 3 u g / l  i o . a u g / l  I --- I s x reek1 y 

i :All Year --- i 3 7  ug/l I --- i --- ; 5 x :.reek1 y 



PEWIT C0i:OITIONS 

PART 1 

5 .  Final Ef f luent  L i ~ ~ i i ~ Z i o ~ s  

a. During the period Seqinninq Ao r i l  1. 1988 and :ar::n~ z t : .  
pennit exoirat ion allo pemi  t t ee  i s  authorize?! ~o discharge treatsc Zuni : : z  

was trw- Mt. C l m ~ i ~  we+_ weather 'ac: i 7 t 
002 to t heC l i n tan  S i v p -  through ou t fa l l  

Such dischatoes snai i De l imi:t?l and monl tore0 by the p e n 1  t t ee  as foiiows: 

EFFLUENT 
CHARACTER ISTI CS 

Carbonaceous 
5-Day 20°C 
Biochemical 
Oxygen Demand 

Pmnonia 
Ni trogen 
as N 

( i n  e f f ec t  only 
fran m y  15 t o  
September 30) 

Dissolved 
Oxygen 

Suspended 
Sol ids  

less thani 1 I I I " '  
300 cfs 1 I I I I 
h e n  i I I 
stream j 
flow i s  , 1 40 mgll I --- 

--- 

betwe n --- 
3 0 0 ~ 7 s  i 
6 500 c fS ' 

flow i s  --- 
greater I 
When 
stream 
f low i s  
less than 

Dailv 
. Durina 

D i  scharoe 

Dailv 
Duri na 
D i  scharqe 

1400 lb/day --- I 
I 

60 mg/l 
2000 lb lday I --- 

--- 
When 
V w Y s  
betneen 
300 c f s  
L 500 cfs 

strew4 
flow i s  
greater 
than 

2.0 mg/l . 60 lb/day 

9.0 mg/l 
N O  lb/dav --- 

--- --- 

Yhen I 

--- 
SOOcf I 

300 c f s  1 I I 
A1 1 I Year --- --- 15 l!lq. 1 

Daily 
During 
D i  scharae 

--- 

9.0 A l l  Year 

1 b i l y  --- 8 Ourina 

I Discharce 
1 

15.0 a q / l  
500 lb/day 

6.0 

I 

--- 

25 mg/l 

--- 
I 

a i l v  --- 1 L r i n a  

Oaily Our 
Discharge 

--- Daily 
Duri no 
3i scharae 



7 Oav A v a .  

1 .O mg/l 

100/100 rnl 

tailv 
turi ng 
ti scharae 
lailv 
Iuri ng 
ti scharae 

The smu flow o f  the Clinton River shall k monitored a t  the U.S.G.S. s t ream 
gaugtng s ta t ion  a t  Mt. Clanens dai ly during discharge from ou t fa l l  002 and the 
flow sha l l  be re60rted I n  accotbnce w i t h  Part 11, Section A o f  t h i s  pennit. 

The fol lowing design flan were used I n  determining the above l imitat ions, but are not to be 
considered l imi ta t ions o r  actual upac i t l es  thanselws: 4 mD (dcwrterinq dischrrae flow). 



+nlt NO. Y!  30236-7 

PE.3l I T  CCNOITICN5 
PART 1 

A.  EFFLUE?iT LIH1TAT:CX S4O UON ITORIFIG 7EGUIRE!!E?ITS. 

3. Discharges From Our5all 003 (Retention Basin Overflow) 

b. A l l  samples shal l  be c o m ~ s i t e  during period of discharge taken p r i o r  to d is infect io 
except Fecal Colifona Eacteria. pH, and Total Residual Chlorine which shal l  be grab 

' samplesof theef f luent .  

a. During the oerioc 3e:lnning on the date of issuance and last ino u n t i l  the date 
o f  expiration. over~lows irom the retention basin through outfal  1 003 to  the 
Clinton River snai 1 be monitored by the penni t tee as follows : 

c. The t o t a l  da i ly  effluent f lw shall be measured dai ly .  

d. The pemf t tee shal l  provide adequate control and f a c i l i t i e s  to ensun continuous 
d i s i  nfect ion during periods o f  d i  schaqe. 

MONITORING 
REOU IREMENTS 

Testing . 
Frequency 

Daily 
Ouri ng . Discharoe 

-. Daily . 
Ouri nq 
O i  scha rge 

. Daily 
Ouri ng 
D i  scharqe 

Dni ly 
During 
D i  scharqe 

Daily 
Duri no 
O i  scharqe 

Daily 
Ouri ng 
O i  scharqe 

€?FLUENT I CONCEYTUT I ON 
CWRACERISf ICS I LIMITATIONS 

, 1 ~ o n m l y  Average of 7 i i Parameter Average bnsecut i  ve Days 

S 3ay 20°c i ! 3iocnanical --- --- 
l Oxvoen h a n d  
I 

Suspended 
SoI'ids 1 --- --- 

e. An overflow sh ; l l  not be permitted u n t i l  the retention basin i s  f u l l  and the 
wastewater tnaunent p lan t  is operating a t  i t s  design hydraulic capacity. 

To ta 1 
Phosphorus 
(as P) 

PH 

Fecal Col i fom 
Bacteria 

f. The retention basin shal l  be praaptly dcwatered a f t e r  each storm f o r  subsequent 
treatment a t  the f4t. C l w n s  Uastcwater Treatment F a c i l i t y  to regain storage capacit 
p r i o r  t o  subsequent s t o m  flan. The f u l l  avai lable dewatering capacity (maxinum 
hydraulic flow ra te  o f  2773 gallongs pcr minute) shal l  be e f fec t ive ly  u t i l i z e d  
during a d  tol lawing the wet m t h e r  mriod. 

--- 

--- 
200/100 m l  

--- 

--- 
400/100 m i  

Total 
Res i dua 1 
Chlorine 

--- 



Appendix 5 . 2  

SITE DESCRIFTION/EXECtTTTVE S W Y  

S i t e  Name and Location --- 
Closed Ead i8  Road W f  ill U1.t County: Hacomb 
345 1 ulalia B o d  n i c h i g m  Code Nttnber: 50-03N- 12E- 19DC 
U t i u ,  KI 48087 Dm District: Detroi t  

-=A XD Number: 

SAS Score/Screen No. : 05 

. *  

Win Road k n d f i l l  U e s t  is a closed l r n d f l l l  located b e t v e a  B a d l a  
Road L a a d f i l l  (HBL) East oa the  e u t  rrrd WIn b a d  Development Co. 
Landf i l l  on the  ves t .  It w a s  f i r s t  l icensed uader A c t  87 in 1966, but is 
believed t o  have accepted v a s t e r  before th l s  date.  It v u  l icensed t o  
receive what a r e  now b u m  u type I1 wutes including household refuse.  
However, there  is s t roag  evidence chat chemical v u t e s  w r e  d u q a d  here. 
It v u  closed under kt 87 in 1971, the  same y u r  that  HBL E a s t  was 
closed. Win Road Dev. Co. Landf i l l  is s t i l l  operating, a s  i s  m l l o v  
Landf i l l  d i r e c t l y  a c r p s  Wfxa B o d  from ERL East and U e s t .  

KiU U e s t  , Lib most o ther  l.ndfillr *in this a r u  is  l o u t a d  i n  an old 
gravel p i t .  Crave1 e x u v a d o a  proceeded b d w  the va ter  tab le  which was 
lavered sdth dr-g. The p i t  uu then f i l l e d  in. A w o  foot  c lap  
layer  v u  placed uporr both EEL West and East although permeability v ich in  
the  c lay  is not  krrovrr. So ulld "interceptor" drains help de l inea te  UU 
W e s t  aad QCL East from u c h  other .  u they liae the ves t ,  e a s t  and south 
s i d e s  of both f a c i l i t i e s  .nd dra in  off  t o  the aorth.  These in te rceptor  
drafns vere  i n s t a l l e d  .o t h e  elevated v a t e r  tab les  surrounding the  t w  
f a c f f i t i e s  did not  f l a v  through the  l.ndfiUs, but las tead the groundwa- 
ter is in te rcepted  aad d i v e d  a r d ,  and out the north s ide.  

Sampling of t he  o u t f a l l  from t h e  dra in  surrounding HlLL West has deter-  
mined tbt  no emtaminat ion hu entered t h e  grouadvater b y - p u s  system. 

HBI. East bu b-n oozing l u e h a t e  oa t he  a o r t h  s ide  forrnfng a leachate  
t r i b u t a q  vtrich f l w s  v i a  another t r i b u t a q  t o  the Cllnton River l e s s  . than k PILe .~.l. This r.iUs ser ious  questions about HBL -st. tlRL 
Uest v u  opui 1bg8r presumbly recei&g m r e  v u t u .  It received the  
same v u t e  types as d id  t h e  leaktag  BBf East, aad v u  capped a t  t h e  same 
t ime using t h e  same materid. S w l i n g  from the BELL East seep has 
revealed benzene, xylene, mnthyleae ch lor ide  aad others. 

F e v  i f  aay walls a r e  t h r u t e a e d  by these l m d f t l l s .  Immediately doungradient 
i s  t he  Cl ia toa  Biver vhich probably represancs a "siak" f o r  groundvater 
cmkaminaau. 

Date of Rhoas S V :  10/11/8b Current Date: 4/21/86 
Previous Author: b&a b e  - - hthor: J. c h r i s t i  
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Appendix 5.2 

SITE DESCR IPTION/EXECUTIVE SUPPARY 

S i t e  Name and Location --- 
F i n i  F in ish Products County: Maconb 
24657 Mound Road Michigan Code Number: 50-01N-12E-29PA 
Warren, Michigan 48092 DNR D i s t r i c t :  D e t r o i t  

EPA I D  Number: None 

SAS Score/Screen No. : 06 

. 
The F in i  Fin ish Products f a c i l i t y  cur renr ly  operates as a smali p i a t i n g  
shop. The cornpang's processes have allowed condensation, runoff and 

- sp i l lage,  both ins ide and outside o f  t h e i r  bu i ld ing.  Ponded water i n  
t h e i r  unrest r ic ted parking area revealed cyanide a t  1500 ppm and chromium 
a t  3900 ppm. The property owner performed a 1 irnited cleanup i n  the 
sumer o f  1987, but  the s o i l  i s  s t i l l  contaminated by p l a t i n g  chemicals. 

Date o f  Previous Sumnaty: 
Previous Author: 

Current Date: 12/29/87 
Author: 5. Cunningham/ 

. 0. F i t zpa t r i c k  

S i t e  Assessment U n i t  
Environmental Response D iv is ion  
Michigan Dcpt. of Natural Resources 



Appendix 5.2 . 

S i t e  Name and L a u t i o a  --- 
South W o m b  Disporal  9 and 9A Corm9: Hacomb 
2001 Pl-c Avertlta Michigan Code Nuabet: 5043N-1:3f-L2aC 
S t .  C u r  Shores. K l  UO80 Dm D i s t r i c t :  Detroit  

EPA ID Number: .HI3069826::0 1 

I b e  So&& .%comb Disposal Authorxy S i t e6  it? and PA a re  located zr: 
S e c t i a  13 of Hacomb Tovarhip, j u s t  o f f  of 2L mile road. For Act ?O: 
purpoaes they a r e  v i m d  u one sice.uhfch is cumprired of euo parcels  o f  

I 
l ad .  pa rce l  9,  m a d  by the  T-hip m d  9A vhich b m e d  by che 
D i s p o u l  &chor:q. Together they occupy roughly LSO a c r e s . .  
& f a t e d  Y U C ~  q u a n t i t i e s  at the  s i t e  t o t a l  approxisately 1,300.000 
cubic yards. The D i r p o d  Auehor iq  operated both f&c4Aicies.  S i t e  d 9  
uu c o ~ p l e c e d  d capped fa 1971 and # 9 ~  w a s  completed and upped  iz 
1975, #ei&er  s i t e  is secured by fencing. 

h n e r a l  refuse is the  only known m e  of waste deposited tn che land- 
f D .  Laaehaee problems have developed boch on and off che s i t e s .  I.-. 
1983, a - tar  balance - 1 p ~ b  was tomductad f o r  19A, i t  a d i c a t r d  t h e  
09 the  averlifer S P P ~ O X - C ~ ~ J  Lf 12 Pill;= ~ ~ U O P .  of 1 8 a ~ h t e  38 
f m e r p f e d  mzmally. C o a t . r b m c s  fotmd in the  l u c h r t e  ~nclude h e w 7  
weals such u Arsenic. Caw=. md Chrorium and v o l a t i l e  organic 
cuapuuads such u Ienzenee 1.2-Oichloropropaae. Pheaols, 1.1 
Dtehloroechme. Tecrachloroechane. v inyl  Cblorfde. Xethpleae a l o r r d e  and 
To luene . 
The hldrogeologic coad i t ionr  adjacenr t o  the =A s i t e s  arm compr:sec o f  
a shallow water u b l a  aqu i fe r  and No deeper a r t e s i a n  aqurf ers.  7oLat i le  
o tgaa lc  c o q a a d s  hare been found a t  +awing coneencratiopr i n  d w e s c i c  1 
v r c e r  u e U .  c a p h e e d  in boch ehe k c e r  cable a d  upper a r t e s i a n  
aquifers. There is .n i n d i u c i o a  that the  evo aquifers  u y  be hydrauLical:p 
cosrucced. Four res ldmci .1  vella have show8 coat-tioa. che more 
likely sourer  be-g che l a n d f i l l s .  n e s e  residences a r e  being provxhd 

. w i t h  b o t t l e d  - tar  chtou& Act 307 funds. ! I 

Dlra of Previour S : 10-12-8A Currextc Date: 6-45-85 
h n i o u s  z: Loauir Lee Author: Steve Cunnmgham 

S i t e  Assessment C a f t  
Groundwater Q u a l f t p  Dtvtsion 

I 
Xichigm Dept. of Xacurrl Resou7;es 
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EPA ID Number: 

j:r:r : Zfp Coda: 
U s  ..,,..::ln .L ' 48078 SPS Score/Screen No.: 

3ate of Previous S-rp: 
?zevious Author : 

Current Daca : 12/10/84 
Autbor:krrue k e  

SLce Assessmest Cofc 
Croundvater Qualfcy 3tvis:oc 
Zichlgae Dept. of Jaturrl 'iescurces 



I Appendix 5.2 

SITE DESCRIPtION/EXECUT IVE S W Y  

I Si te  Name: 
pontiac C;nC Truck and coach Divisian County : Oakhnd 
Stnet Number L  am: Hi  chi gan Code Number: ~ ~ - G ~ x - L o E - , ~ ~ u  

DNR Oistr lct:  ne t ro i t  
660 S. Blvd. E. €PA ID Number: 

S t a t e :  Zlp Code: 
Hichlqan SAS kon/ktcnn No. : 00 . 

Poatlac (;PIC Truck 6 Coach Division disposed of p l a t i n g  wastes and p la t ing  sludges 
i n  ur a r u  a t  their east plant.  Barrels of cyanide p l a t i ng  sludges were buried 
a t  the s i t e  and could be leaking so there  is a p o t e n t i a l  f o r  groundwater con- 
tamination. The facility I s  i n  a c lay  bound area but the  po t en t i a l  s t i l l  . 
axistd f o r  g r o d y . t e r  con tam in at^ .ad the  Ci ty  of Pont iac  takes  there  
drinking voter  from the ground. 

There is lrnoM sur face  water con t r r i ru t i oa  t o  Amy Creek and the  Clinton River.  
Contamination includes PCB's rad ocher con tminan t s . t h8 t  could be harmful 
t o  the aqurtkecosystem. 

I t  should be recotnaended that f u r t k r  groundwater s t u d i e s  be conducted t o  determine 
i f  conLIaainrted groundwater is leaving-the site. 

OIte o f  Prevlous juraury: 
P m l o u s  Author: 

Current Date: 10/3/81 
Author: Lo~nie Lee 
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j :s:e : Z i p  Code: 
Y .  r r  ..,,..::= SIS ScordScreen No. : 676 

0 .  

0' 

S i t .  Assessmeat Uni t  
i 435 

. Grouadvacer Qurlltp Division 

U-W Dept. of UtuW, Resourcer 



S i t e  Name m d  Locacim 
S m i c a  Iaudfill/J. Foua CO. 

Appendix 5.2 
I 

mb b a closed l a n d f i l l  which operated Lror 1969-1978. No kaom 
d h p o r a l  of a y t h i n g  o c h u  thaa genera l  refuse occurred, buc c o u c ~ i n a a c s  
f-d i n d i u m  sludges o d  poss ib le  i n d u s t r i a l  w a t e r  a r e  present.  
mis is uncertain,  howaver, u a t  h a r e  trro o the r  h a d f i l l s  a r e  Located 
-arb: S i l v u  Ikll Ski Aru, and Oakland County b a d  C b s s i o n  Saa i t a ry  
Laadfill #2. 

A luchte collectioa s7stm is i n  place, bu t  its e f fec t iveness  is 
uncertain.  S8ver.r h 8 c h t e  o u t b t u k s  have h a '  reported,  with t h e  
c o l l e c t i u a  s 7 a C a  be- e r t e rded  u c h  time t o  incorpora te  the new 
souY$m . 
'~b. one problem d e f i n a t e l y  a t t r i b u t a b l e  t o  Saaicem is the (low) pocea t i a l  
for  l a t e r a l  g u  aigrstiou, espec ia l ly  W-W t o w r d a  a house. Sics iaspect ious  
have fowd tramsienc g u  bubblw o ehe cover, some reachiag explos ive  
w th- c o a c . ~ t r a t i o a s ,  &;pita amarous  veota . 
F o l l a  Up Recommendatiou f o r  EPA 

m u i t o r  w m l h  on r i t e  rhauld  be sampled r e g u I u l y .  Addieioaal wells 
may be rueded to  d e t e h ~  the source of coatminrc io ia  found i n  p r iva te  
lml ls .  

Th. coatim;ing problem of high grs  coaceat rac ioas  is of more concern, 
.Pd for th is  r e a r m  thh  s i t e  bu beep given 8 "mmdid' p r i o r i c y  f o r  
s i te  impac t ion .  

Date: July 31, 1986 
Eirw: L d e  Lee 

Hark P a c r i e  



S i t e  name: 
akland Co. Rd. C m .  I k Orion County: Oakland 
met Number & H I M ;  Hichigrn Code Number: 

ONR Ol~ttlct: Detroit 
Clarkston Rd, West of M-24 €PA I0 Number: 

Cl t y :  
Lake Orion 

S t a t e :  Zip Code: 
Hlchiqan SAS Score/Scretn No. : 05 

This site which should be combined with Residential Wells Lake Orion is the 
source of contamination to a n m b e r  of residential we1 1 on Bald Mountain Rd. 
in Lake Orion. A thorough investigation and hydrogeo study confinned tHe 
OCRC 35 being the source of chloride contamination in the residential wells. . 

Oate of Prevlous Sunmrry: 
Prevlous Author: 

Current Oate: 10/11/84 
Author: Lonnie Lee 

Slta A s s e s ~ c n t  Unl t 
Crwndwter Ourl l ty  Olvlslon 
Mlchigan k p t .  of Ilrtural W m n  

437 . 



Appendix 5 .  2 

SITE DESCRIPTION/EXECUTTVE SUHMARY 

S i t e  Name and Location --- 
Great Lakes Coneainer Corporation Councg: Oakland 
415 Co l l i e r  Rd Michigan Code Number: 63-03N-10E-OBAA 
Poa t i . c ,  U c h L p n  48055 DNR District: Det ro i t  

EPA I D  Number: 

SAS Score/Screen No.: 936 

This Company, located 0.5 mlles north of Ponciae, recycled 55 gal lon 
d m .  Their pe rn i t  required: 1) no b a r r e l s  with more than 1 inch of 
mater ia l  on the bottom, 2) no w e e  mater ia l .  3 )  no herbicides  o r  
pest ic ides .  Their  operatioa included taklng b a r r e l s  t h a t  had one end 
removed, they vere  upended and placed on a t r c k  vhich leads  thru a sprav 
wash and furnace. The furnace burned of f  a l l  res idue and v a t e r ,  and the 
oPlJ .pe&tt ed d s s i o n  vas by a i r .  

A 9/4/80 s i t e  inspection indicated "a l o t  of sludge (from the  furnace - 
hauled by Standard Disposal) caked on the ground around the furnace", 
and " a l l  along the northern end of the property it appeared t h a t  severa l  
hundred drums had been l m d f i l l e d .  A l l  along a bank 8-15 f e e t  high and 
500600 f e e t  long there  vere drums s t i ck fnn  out  of the bank." Hose vere  
empty, others  hui so l id s ,  no l iqu ids  vere  observed. 

A Marsh on the north end drains  i n to  - m y  creek vhich runs pas t  several 
humes. Allegedly drums a r e  buried r i gh t  up t o  the marsh. I t  is a l s o  
al leged t h a t  b a r t e l s  vere routinely tossed over the HE corner  fence i n t o  
the  adjacent  c i t y  l a n d f i l l .  Sediment and vater samples (LZ/L3/79) 
rhowad t r aces  of C-56, d ie ldr in ,  o ther  orpnicr  and metal8 nrch as Zn, 
Pb, Cr, Cd a d  Ni. 

A s i t e  v i s i t  on May 13, 1986 by Bob Hayes (GQD, MDNR) reveled many drams 
had b e m  burried a t  the s i t e  including a r ea s  under the driveways. 
Barrels a t  the s i t e  a r e  labled t o  conrr ln  a v a r i e t y  of so lvents ,  pa in t  
rludges,  and o i l r .  Stained s o i l s  a r e  evident  la m a y  p a r t s  of the  
s f  ce. The es-ted number of drums presanelv or the  s i t e  is around 
4,500. This maber included about 3,000 d w  vhich a r e  p a r t i a l l y  
burrird. CrOUOdV8ter Contamlaation is highly suspected. 

Date of Previous Sunnnary: 10-11-86 Current Date: 11-10-86 
Preview Author: bnrrie Lee Author: Steve Cunningham 

S i t e  Assessment Unit 
Groundvater q u a l i t y  Division 
Michigan Dept. of Natural  Resources 



Appendix 5. 2 

SITE DESCRI PTION/EXECUTI VE SUMMARY 

S i te  Name and Location --- 
Anchor Motor Freight County : Oakland 

. 1280 Joslyn Michigan Code Number: 63-03N-10E-26BA 
Pontiac, Michigan 48055 DNR D i s t r i c t :  Oetroi t 

€PA I D  Number: None 

The Anchor Motor Freight s i t e  includes a three f 3 )  acre marsh, which has 
been contaminated by years -o f  f l o o r  dra in  waste being released i n t o  i t .  
Contaminants include fue l  o i l ,  diesel fuel , solvents ,. gas01 ine , motor o i  1 
and other l i qu ids  associated w i th  motor repa i r  and maintenance. 

Michigan Department o f  Natural Resources (MDNR) staff had observed one 
(1) inch o f  f ree product (petroleum) f l o a t i n g  on the marsh surface. 
There was a large fire i n  Ap r i l  1986, which burned o f f  much of the free 
product. 

MDNR s t a f f  became aware of the p r i o r  mentioned problem when responding t o  
a leaking underground storage tank (LUST) problem. There was one (1) 
2,000 ga l lon o i l  storage tank and one (1)  500 ga l lon waste o i l  tank, 
which were removed. Contamination o f  s o i l  from the LUST problem was 
observed and the s o i l  was removed. The ef fec t  on groundwater was not 
determi ned . 

Date of Previous Sumnary: 
Previous Author: 

r.. 
b 

Current Date: 12-29-87 
Author: 5. Cunningham/ 

3. F i  t zpa t r i ck  

S i t e  Assessment Uni t  
Environmental Response D iv is ion  
Michigan Dept. of Natural Resources 



Appendix 5.2 

S ITE DESCRIPTION/EXECUTIVE S M Y  

S i t e  Name and Location - -- 
W. Clemens P l a s t i c s  County: Macomb 
151 Lafayette St.  nichigan Code Number: 50-02N-llE-O2DC 
Ht.  C1-na. HI 48063 DNR District: Detroi t  

&PA I D  Number: HID076342708 

SAS Score/Screm No.: 

The Ec. C l e m a s  P l a s t i c s  Plant  is located in northern H t .  Clanens. 
w o m b  County. The p l a t  produces over 80% of v iny l  u t i l l z e d  by the Ford 
m t o r  Compaay. PVC, p l a s t i c i z e r s  and pigments a r e  the primary ingredients  
used t o  produce v inyl  shee ts  a3 extruded beads. Various solvents  a r e  
w e d  a s  c a r r i e r s  f o r  pigments in the color  process. P l a s t i c i z e r s  a r e  
s tored ia two 20,000 gal lon,  tuo 15,000 gal lon and tvo 8.000 gal lon 
above-ground s torage tab. Solvents a r e  s tored fn two 10,000 gal lon and 
three  12,000 gal lon underground s torage tanks, There were at  l a a s t  5 
l o r se s  of so lvents  and p l a s t i c i z e r s  t o  Creiner Drain from 1968 to  1978. 
The number o r  magnitude of spills t o  t he  d ra in  s ince  1978 is not p resen t ly  
kaowa, 'No f a c i l i t i e s  o r  procedures a r e  u t i l f t e d  vhich would de t ec t  slow 
leaks from the underground tonlu. No underground drainage system is  
provided a t  t h i s  s i t e  t o  d ive r t  groundwaters o r  leakage t o  co l l ec t i on  
systems. The p lan t  obtains  its - tar  supply from a municipal system. 
S t o r w a t e r  from the grounds and unloading a r ea  car ry  various amounts of 
p l a s t i c i r e t r  o i l .  p h t h r l a t e ~ ,  PIC powder m d  organic solvents  t o  a 
drainage in t e r cep to r  and o i l - tmter  reparator .  The in te rcep tor  d i v e r t s  
t h e  dry weather f l w  t o  the  s d t a r y  sever but storm water surges allow 
d i s c h u g e  t o  Greiner Drain, t r i bu t a ry  of the Clinton EKver. During 
sampling of v a s t m a t a r  la 7/72 m d  3/77. elevated l eve l s  of PCZls (5.1 
mg/l). ph rh i l a t e s  (1.5 mgll) and methyl e thy l  ketorr. (110 mgll) vere  
detected, A high po ten t i a l  exists f o r  the contamlaation of the waters 
d sediments of the d ra in  due t o  t he  overflou of contaminated vastevater .  
No ~ d r o g e o l o g i c a l  Invest igat ions o r  groundwater sampling have occurred 
on-rite. 

8.c-endat ions f o r  EPA 

The site is given a high p r i o r i t y  f o r  inspect ion due t o  the  high po ten t i a l  
for  c o r r t ~ t i o n  of t he  surface water sad sediments i n  Creinar Drain and 
u s o c l a t e d  downstream bodies of vater. Analysis of the d ra in ' s  sediments 
aad sur face  waters should k undertaken b order  t o  allow f o r  a more 
adequate e v d u t i o n  of tha  sitr t o  occur, 

Date of Previous S-ry: 
Previous Author: 

Current Date: 11/25/85 
Author: I. Eottschafer  

S i t e  Assessmeat U n i t  
Groundvatar , Q u l i t p  Divls  ion 
Hfchlgan Dept. of Natural Resources 



APPENDIX 9.1 Response t o  pub l ic  concerns expressed a t  the Public 
Meeting held Thursday, Ju ly  29, 1986 a t  the Verkuilen 
Bui lding, M t .  Clemens, Michigan. 

C = Public Comment R = DNR Response 

A watershed approach should be used f o r  the NPDES permit. 
We are using the watershed approach t o  issue NPDES permits. 

The water q u a l i t y  data base should be added t o  the ex i s t i ng  
Cl inton computer model used by the Macomb County Public Works 
Comnission as a t o o l  for  f lood contro l  and stormwater 
management. 
The data are a l l  ava i lab le  on computer disks for anyone who 
desires a copy. Please submit 4 blank disks and we w i l l  send 
you a copy of a l l  sediment, water, aquatic macroinvertebrates 
and f i s h  data contained i n  t h i s  report.  

There are many areas tha t  need a t ten t i on  on the River and 
require s ta te  and loca l  cooperation. There i s  a need t o  t a l k  
between leve ls  of government on, f o r  example, sedimentation. 
We need t o  work together, but  l oca l  problems require l oca l  
i n i t i a t i v e s  as wel l .  We should work through the CRWC and 
SEMCOG t o  c u t  across government boundaries. The two l i s t e d  
above provide a forum f o r  t h i s  k ind o f  cooperation. 

There i s  a need t o  upgrade any f a c i l i t i e s  t h a t  may be s t i l l  
discharging t o x i c  chemicals t o  the River from the M t .  Clemens 
area. 
A l l  NPDES permitted f a c i l i t i e s  were issued new permits i n  1985. 
They w i l l  be reissued i n  another f i ve  years unless there i s  a 
reason t o  do so sooner. 

We need funding f o r  the Mt.  Clemens wastewater treatment plant. 
Local issues need t o  be funded by l oca l  people. .However, the 
s ta te  revo lv ing  fund may provide some r e l i e f .  

Stonnwater run-off i s  the main problem. We need t o  be t r e a t i n g  
it. 
S t o m a t e r  i s  a major problem i n  terms of f low and po l lu t ion .  
The p lan suggests a p i l o t  approach t o  monitor storm water 
impacts. Control i s  another problem. I t ' s  expensive! 

Po l l u t i on  from t rash and debris i s  a lso a problem. For 
example, near Moravian and Cass Avenue. This causes f looding 
s i l t a t i o n ,  damning of the r i ve r ,  s o i l  erosion, and the loss o f  
t rees and aquatic l i f e .  
Get together for  your "Clean up the Cl inton" Days. These have 
occurred i n  the past and one i s  scheduled fo r  1988. Join your 
C l in ton  River Watershed Council and "Clean up the Clinton". You 
can help by doing your part. 



Sediments are bu i ld ing up wi th the spillway. Short-term and 
long-term plans need t o  include removing debris, r i v e r  
maintenance, monitoring and sharing information, responsible 
development, and assistance t o  comnunities so they can comply 
wi th  EPA and DNR regulations. 
The Intracounty Drainage Board should be monitoring the 
sediment build-up and needs to  set aside funds o r  ra ise  a bond 
issue t o  fund sediment removal. 

We need t o  look a t  both quanti ty and qua1 i t y  issues on the 
Clinton River. 
Too much water can be as detrimental as not enough. Options 
f o r  qua l i t y  water s t a r t  w i th  control of the quantity. Again, 
stormwater management i s  the key here, but i t  won't solve a l l  
your problems. 

We support the Jo in t  Rules Comnittee passing the new Part  I V .  
We believe they w i l l  help Clinton River problems a great deal. 
The Part I V  Rules f o r  the Water Qua l i t y  Standards were passed. 
Thank you f o r  your support. Ef fect ive regulat ion i s  important 
t o  progress. 

We are concerned about a dam on the Clinton River a t  the Old 
Cascade g o l f  course owned by Pine Val ley. 
A memo t o  the MDNR dam inspector w i l l  be wr i t ten t o  inform him 
of your concern. 

We are concerned about development i n  the f loodplain from the 
M-59 freeway extension i n  Utica. 
This pro jec t  has been reviewed and determined t o  be i n  the best 
in te res t  o f  the greatest number o f  prople. 

A caustic solut ion from Michigan Nut Products i s  going d i r e c t l y  
i n t o  the Cl inton River because the storm sewer i s  hooked i n t o  
the sani tary sewer. 
A memo t o  the SWQD d i s t r i c t  staff w i t  1 be wr i t ten  and an 
inspection by the d i s t r i c t  s t a f f  w i l l . be  performed. . 

Concerned about the bu i ld ing permits for f ive duplexes i n  the 
floodplain. There has been a lack of response of s ta te  
o f f i c i a l s  t o  t h i s  issue. 
Commercial operations can bu i ld  i n  a floodplain, but  
res ident ia l  people cannot. We should control bu i ld ing i n  the 
f loodplain w i th  no exceptions and have po l ic ies  t o  control  
easements. 
Bui ld ing i n  the floodplain should be discouraged. One way t o  
discourage t h i s  type o f  development i s  t o  work on your own 
loca l  ordinances so tha t  they are even more r e s t r i c t i v e  than 
the State regulations. Local government needs t o  control  l oca l  
development . 
Even though environmental conditions are get t ing better, there 
s t i l l  are problems. a 



There will always be problems. B u t  don't worry about tomorrows 
problems, each day has enough of i t s  own. 

Treatment plants need the capacity to hook up  to the Detroit 
system and not to the Clinton River when the local systems get 
over1 oaded. 
This i s  a local political issue which has been resolved by your 
own local officials.  I agree w i t h  the concept and support i t  
especially since the interceptor i s  so near. 

We should retain stormwater in new developments so that i t  
doesn't go directly to the Clinton River. 
Stormwater retention basins would be extremely helpful in newly 
developing areas, especially i n  the upper river reaches. This 
i s  one area where your involvement with local building codes 
can really have an impact. Work w i t h  your watershed council to 
draft and implement these new regulations to preserve the 
excellent quality that exists i n  the upper reaches of the 
Cl inton River. 

Dumping in the River should not be allowed. 
Dumping i n  the River i s  prohibited unless regulated by an NPDES 
permit which has been reviewed and limits issued which will 
assure that the effluent will not harm aquatic l i f e  or degrade 
water qua1 i ty. 

Sites like LDI should n o t  be-allowed to be built. 
We have learned much from our past. We have made many 
mistakes. Cradle to  grave management of toxic or hazardous 
wastes i s  coming b u t  there are many ways t o  beat the system. 
I t  takes lots of local eyes and ears t o  maintain high quality 
surface waters. Let's a l l  help by calling the PEAS number 
( 1-800-292-4706) if we see something suspicious . 
We need to quickly p u t  i n  wells for people in areas of 
contamination or we need t o  connect them t o  sewer lines. 
Good, safe drinking water i s  a must. Local governments need t o  e 
be good stewards of their  landfills as well as their  people. 
Service should be provided by those who pollute. 

What i s  the la test  information on the newly discovered 
landfil ls in the Clinton River basin? 
The details are partly in the RAP, b u t  for more specific 
information on particular s i tes ,  call the d is t r ic t  office a t  
Northvi 1 le,  Environmental Response Division, 313-344-9440. 

Why i s  the City of M t .  Clemens getting stagnant water a t  the 
spi 1 1 way? 
The problem is described i n  the RAP i n  chapter 3. 

Where i s  the sedimentation coming from? 
Sediments are naturally eroded by running water. The erosion 
problems are made worse by flooding, poor soil conservation 
practices, lack of green belting, no cover crops, erosion storm 



water runoff and channel bank erosion due t o  out o f  control  
r i v e r  hydraul ics. b 

It seems as i f  the C i ty  o f  Mt .  Clemens i s  being forced i n t o  the 
Det ro i t  system, but we should get do l la rs  t o  do i t  ourselves. 
The Ci ty o f  M t .  Clemens i s  bu i ld ing t h e i r  own WWTP. 

There was concern about the LDI s i t e  and tha t  the Red Run Drain 
i s  being used as a dumping area. 
Both LDI and Red Run are receiving a t tent ion through 307 and 
Superfund monies. . 
There was concern tha t  groundwater w i l l  eventual ly seep down 
from the 31 Mi le Road l a n d f i l l  i n t o  the nature center below the 
l a n d f i l l .  There i s  concern about po l l u t i on  from the Clawson 
Concrete Company and the lack o f  c l a r i t y  as t o  whether o r  not  
t h i s  area has been cleaned up. 
The only way t o  t e l l  the groundwater d i rec t ion  i s  t o  put down 
wells and measure the contaminants. This i s  expensive and 
without funding i t  won't be done. Again, those responsible f o r  
creating the dump need t o  do the cleanup. 

A memo w i l l  be wr i t ten  t o  Nor thv i l l e  d i s t r i c t  SWQD s t a f f  
concerning the Clawson Concrete Company and the d i s t r i c t  s t a f f  
w i l l  make a s i t e  inspection and i n i t i a t e  any required action. 

It was noted that -cars  have been dumped i n t o  streams of the 
Clinton River. 
Those cars should be removed by the loca l  property owners o r  
the township. Again, l o t s  of l oca l  eyes and ears reduce these 
types of a c t i v i t i e s  i f  they are reported. 

It was mentioned tha t  the DNR needs t o  do more inspections and 
t o  be a1 located more money t o  do them. 
The MDNR i s  grossly understaffed. Let ters t o  your congressman 
o r  congresswoman r e a l l y  do help. Write one today and expJain 
your desire for them t o  lobby f o r  addi t ional  funds for  MDNR 
staff. 

What par t  of the River w i l l  be included i n  the Remedial Action 
Plan? The RAP should cover the area up through Pontiac t o  get 
most o f  the urban run-off problem. 
The RAP includes the en t i r e  Cl inton River watershed a1 though 
the AOC i s  spec i f ica l ly  stated as Sections 1, 2, and 3. 

We need a systematic tes t ing  o f  a l l  f i sh  species t o  detennine 
the magnitude o f  the f i s h  contamination problem. 
An enhanced f i s h  monitoring plan i s  pa r t  of the reconmendations 
i n  Chapter 10. 

We need t o  i d e n t i f y  a l l  the combined sewer overflows on the 
River and determine i f  the re tent ion basins are working. 
CSOts and re tent ion basins are discussed and described i n  the 
RAP i n  Chapters 3, 4 and 5. a 



33. C. Substances found in landfills are here for thousands of years 
and we can't ignore them. 

R. Unfortunately, the statement i s  correct. We need t o  develop 
more of a recycling attitude than our present "throwaway 
society". 

34. C. What i s  happening t o  the sediments from dredging operations? 
R. This i s  described in the RAP in Chapters 3, 4,  and 5. 

35. C. The state needs t o  take the lead role so that each municipality 
is not competing with everyone else to develop in floodplains 
and wetlands. 

R. There are state regulations b u t  local regulations w i t h  local 
inspections and follow-up are more effective in the long-run. 

36. C. We need s t i f f  fines for pollution so that i t  i s  n o t  profitable 
t o  pollute. 

R. I ' l l  say "yes" t o  that! 

37. C. We need quicker response and a change of attitude on the part 
of governments. I t  shouldn't have taken six years to get 
action on 24 Mile landfill. 

R. I agree b u t  local people set local funding priorities. Get 
involved with your local government. 

a 38. C. We need t o  be tougher in the issuance of permits in wetlands. 
R. We need t o  be tough, f a i r  and consistent. Local wetland 

ordinances have proved very effective where they have been 
developed, promulgated and enforced local ly. 

Landfills should be engineered ahead of time and t o  s t r i c t  
standards . 
Agreed. Let's learn from the past. Not everything should go 
i n  landfills. We need t o  recycle, reuse, and rethink our 
attitudes toward our environment and our future. 

We need to ask politicians what  their comnitments are t o  the 
lakes and the rivers of our state before we cast our ballots. 
Good idea - then hold them t o  their claims after they are 
elected. 

In the City of M t .  Clemens, sediments are accumulating where 
the River drops and we are getting stagnant water a t  the 
spi 1 lway. 
This is  discussed in the RAP i n  Chapters 3, 4, and 5. 

We need t o  support the Part IV Water Quality Rules that have 
been in the works for over 10 years. 
They were passed! Thanks for the support. 

How does the a u d i t  t ra i l  that will not be available for 
hazardous cargos work so that ye can reduce midn igh t  dumping 
probl ems. 



Call  you No r thv i l l e  office on t h i s  one. Phone 313-344-4670 f o r  @ 
Water Management Division. 

There was a concern tha t  the c r i t e r i a  used t o  clean up Areas o f  
Concern meet the water qua l i t y  object ives of the Great Lakes 
Water Qua1 i t y  Agreement especial ly  i n  terms o f  fecal coliforms 
and dissolved oxygen. 
This i s  addressed i n  Chapters 3, 4, and 5 i n  the RAP. 

There are s t i l l  many water qua1 i t y  problems i n  the River. 
There i s  sewage i n  the Red Run drain. There are dissolved 
oxygen problems, fecal coliform, heavy metals, and toxics 
contaminate the fish. Sedimentation i s  not meeting c r i t e r i a  for  
metals, and PCBs and mercury are bioaccumulating i n  fish. 
Combined sewer overflows could be br inging i n  toxics. 
A l l  o f  these issues are described i n  the RAP. Solutions o r  
studies are proposed t o  look a t  those issues which we know what 
t o  do with. 

Remedial act ion plans need t o  address the f isheries and 
headwaters problem. 
The headwaters are i n  p re t t y  good shape. See the f isheries 
section of Chapter 4. 

Human po l l u t i on  i s  the problem on the River i n  terms o f  no 
place t o  clean out  the holding tanks on boats which have valves 
tha t  al low the residue t o  be dumped r i g h t  i n t o  the River and 
not be cleaned out. There are no ordinances for pumping out 
si tes. 
There are ordinances f o r  th is.  I t  i s  i l l e g a l  t o  dump human 
pol lut ion. Pump out f a c i l i t i e s  are avai lable a t  many marinas. 

There are tons of debris tha t  enter the Lake from the River 
every year. We need a screen a t  the mouth of the spi l lway t o  
c o l l e c t  the debris before i t  goes out i n t o  the Lake and causes 
navigational problmes. Many large, 30-foot timbers f low 
through a t  the areas which are dangerous t o  boaters. 
Rivers carry a l l  kinds of debris, but i t  i s  a normal th ing 
which occurs everywhere. A screen would soon be plugged and 
then f looding would occur. I don't have a good solut ion t o  
t h i s  one. 

Concern was raised about airborne po l lu t ion  and the need f o r  
more research. 
This i s  one o f  the Remedial Action Plan recomnendations. 

Recomnendation f o r  ongoing f i sh  studies. 
This i s  a lso a recomnendation of the plan. 

Recomnendation t o  set  up a secret witness program t o  report  a l l  
po l lu te rs  and give rewards t o  the reporters. 
This could be done on a loca l  basis. Local people seeing and 
hearing things shouldn't need t o  be paid t o  do what they know a 



is right to do. All who live there share the responsibility. 
It's not somebody elses problem, it's your problem. 

Comnent about spraying herbicides and pesticides. We should 
encourage use of the less toxic materials and closely monitor 
its use and train the personnel who handle these substances. 
There are excellent instructions for use of herbicides and 
pesticides on the labels of the containers in which they come. 
The government takes tremendous care to see that they are 
written so people will use these chemicals properly. 
Hopeful ly, they will. A county soi 1 conservation service person 
or local extension agent could help if this is deemed a 
problem. 

Concern about the GLH Landfii 1 and the five carcinogenic 
chemicals including Agent Orange that are still be1 ieved to be 
on the 6ite. 
There is a great deal of activity occurring at G&H landfill and 
the problem will be resolved. 

Disagreement was expressed with the statement that there are 
metals in the Red Run. Does the DNR send reports only to 
Oakland County so that Macomb county does not know about heavy 
metal problems in the Red Run Drain. 
All the sediment and water chemical data (including metals 
data) that could be found are in this document. Also, the CRWC 
has an extensive 1 ibrary of Clinton River Reports. There may. 
be a lack of information on this subject, but it has not been 
hidden. All MDNR information i s  public information and anyone 
has a right to see it. 

Be1 ieves that the DNR is already protective enough of wetlands. 
We need to be finn and fair with wetlands protection when they 
are truly of use to wetland organisms. 




