DRAFT

Total Maximum Daily Load
for E. coli In the
Lower Clinton River

Macomb, Oakland, and St. Clair Counties

Michigan Department of Natural Resources and

Environment

April 2010



List of Tables

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Weekly E. coli sampling results (counts per 100 mL) from the North Branch Clinton
River (Stations NB1-NB8); June 5-October 1, 2008.

Weekly E. coli sampling results (counts per 100 mL) from the Main Branch Clinton
River (Stations CR1-CR13); June 5-October 1, 2008.

Weekly E. coli sampling results (counts per 100 mL) from the Middle Branch Clinton
River (Stations MB1-MB4); June 5-October 1, 2008.

Summary of data for all stations, including station geometric means, the number of
PBCs and daily maximum TBC WQS exceedances, and the results of bacterial
source tracking at selected stations.

2006 Land Cover Classification of the entire TMDL watershed, and the Main Branch,
Middle Branch, and North Branch, separately, as a percent of total land area.

Percent of land area in the Lower Clinton River TMDL watershed located within each
municipality. Municipalities that hold an MS4 permit are marked with an "X.”

Percent of land area in the Lower Clinton River TMDL watershed located within each
county. Counties that hold an MS4 permit are marked with an "X.”

NPDES facilities discharging to the Clinton River Watershed. Certificates of
Coverage under the General Storm Water Permit are listed in Appendix 2.

USGS gage locations for each station and the period of record for each gage.

List of Figures

Figure 1. Overview of the 2010 TMDL watershed, 2008 sample locations, approved E. coli

TMDLs and future E. coli TMDL areas.

Figure 2. Locations of sampling stations, NPDES permitted discharges, and municipalities

within the TMDL watershed.

Figure 3. Map of chronic SSOs (under the jurisdictions of Center Line, Fraser, and Clinton

Townships) in relation to DNRE sampling stations.

Figure 4. Thirty-day geometric mean E. coli sampling results from Main Branch Clinton River

(Stations CR1-CR13).

Figure 5. Thirty-day geometric mean E. coli sampling results from Middle Branch Clinton River

(Stations MB1-MB4).

Figure 6. Thirty-day geometric mean E. coli sampling results from North Branch Clinton River

(Stations NB1-NB8).



DRAFT

Michigan Department of Natural Resources and Environment
May 2010

Total Maximum Daily Load for E. coli for the
Lower Clinton River
Macomb, Oakland, and St. Clair Counties

INTRODUCTION

Section 303(d) of the federal Clean Water Act (CWA) and the United States Environmental
Protection Agency’s (USEPA'’s) Water Quality Planning and Management Regulations (Title 40
of the Code of Federal Regulations, Part 130) require states to develop Total Maximum Daily
Loads (TMDLSs) for water bodies that are not meeting water quality standards (WQS). The
TMDL process establishes the allowable loadings of pollutants for a water body based on the
relationship between pollution sources and in-stream water quality conditions. TMDLs provide
states a basis for determining the pollutant reductions necessary from both point and nonpoint
sources to restore and maintain the quality of their water resources. The purpose of this TMDL
is to identify the allowable levels of Escherichia coli (E. coli) that will result in the attainment of
the applicable WQS in the Clinton River, located in Macomb, Oakland, and St. Clair Counties,
Michigan (Figure 1).

PROBLEM STATEMENT
This TMDL addresses the assessment units (AUIDs) and listings that appear on the 2008
Section 303(d) list (LeSage and Smith, 2008) as:

CLINTON RIVER AUID: 040900030402-01
County: Macomb SIZE: 43.3 M

Location: Clinton River and Unnamed Tributaries to Clinton River.

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Combined Sewer Overflows from Pontiac.

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030402-02
County: Macomb SIZE: 10.3 M

Location: Clinton River from Gratiot Avenue downstream to the mouth.

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Combined Sewer Overflows from Pontiac.

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030402-03
County: Macomb SIZE: 27.8 M

Location: Clinton River

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Combined Sewer Overflows from Pontiac.

TMDL Year(s): 2010



This TMDL also addresses the AUIDs described in Appendix 1 proposed for inclusion on the
Department of Natural Resources and Environment’'s (DNRE’s) 2010 Section 303(d) list. The
Main Branch Clinton River, downstream of Yates Dam near Rochester, was first placed on the
Section 303(d) list in 1998 due to impairment of recreational uses by E. coli (Creal and
Wuycheck, 1998). Monitoring data collected by the DNRE in 2008 for the Main, North, and
Middle Branch Clinton River and tributaries documented multiple exceedances of the daily
maximum and 30-day geometric mean WQS for E. coli during the total body contact (TBC)
recreational season of May 1 through October 31, and periodic exceedances of the partial body
contact (PBC) WQS (Table 1-4; Figures 4-6). This TMDL addresses the entirety of the Middle
Branch, Main Branch downstream of Rochester (including Harrington Drain), and the North
Branch Clinton River from 33-Mile Road downstream to the confluence with the Main Branch
(including tributaries) (Figure 1). Monitoring data collected by the DNRE in 2008 on Paint
Creek and the Main Branch Clinton River upstream of the TMDL reach (Figure 1) indicate that
these waters are also not attaining the TBS and PBC recreation designated use, and will be
included on the 2012 Section 303(d) list and a TMDL scheduled. There are several

water bodies with approved E. coli TMDLs adjacent to the water bodies addressed by this
TMDL: these are, Red Run Drain and Bear Creek, East Coon Creek, Deer Creek, and East
Pond Creek (Figure 1).

The TMDL reach is located in the Clinton River watershed (Hydrologic Unit Code 4090003),
which flows into Lake St. Clair (Figure 1). The Clinton River TMDL watershed covers

127,200 acres (about 198 square miles) of Macomb, Oakland, and St. Clair Counties and is
composed of 17 minor civil divisions (Table 6). The infrastructure for the city of Detroit alters
the hydrology of the Clinton River watershed such that discharges to the municipal system
within the Clinton River watershed area are routed to the Detroit River watershed. Therefore,
sources of E. coli from the Detroit municipal boundaries are not addressed in this TMDL. The
Clinton River watershed was home to a population of about 334,200 people in 2008, based on
data in the 2000 census (U.S. Census Bureau, 2000) and an estimated 5.4 percent increase in
population from 2000-2008 (SEMCOG, 2008).

The Clinton River TMDL watershed is located within the Maumee Lake Plain ecosystem type
(Subsubsection VI.1.1), which is characterized by flat, clay lake plain with loamy and somewhat
poorly drained soils, ideal for agriculture when artificial drainage is used (Albert, 1995). Areas
of well-drained, sand-dominated soils bisect the clay plains formed by glacial drainage ways.
Prior to European colonization, extensive marshes occurred along the shores of Lake St. Clair
and extended upstream for several miles on major rivers such as the Clinton River. Upslope of
the marshes were deciduous swamps followed by beech-sugar maple forests on the upland
areas (Albert, 1995). Land cover data (2006) was used to calculate the land cover types of the
entire TMDL watershed, as well as a breakdown of land cover in the Main, Middle, and North
Branches (Table 5) (NOAA, 2008b). The portion of the North Branch Clinton River within the
TMDL watershed (Figure 1) is largely agricultural with 37 percent of the land area used for
cultivated row crops, and an additional 17 percent as pasture or hay. The Middle Branch
Clinton River, which is entirely within the TMDL watershed, is 47 percent low, medium, and
high intensity developed land, which was mainly single family residential according to land use
data from 2000 (SEMCOG, 2009). Agriculture in the Middle Branch Clinton River occupies

16 percent of the land area (cultivated cropland and pasture/hay combined). Land cover in the
Main Branch Clinton River area of the TMDL watershed is dominated by low, medium, and high
intensity development, which together occupy 73 percent of the land area. No land area within
the Main Branch Clinton River TMDL boundary is used for agriculture; however, this does not
exclude agricultural sources to the sites located directly on the Main Branch Clinton River



(Stations CR1-3, 5, 7-11, and 13), because some of the land upstream of the TMDL reach is
used for agriculture, but was not included in the analysis in Table 5.

NUMERIC TARGET

The impaired designated uses addressed by this TMDL are TBC and PBC recreation. The
designated use rule (Rule 100 [R 323.1100] of the Part 4 rules, WQS, promulgated under
Part 31, Water Resources Protection, of the Natural Resources and Environmental Protection
Act, 1994 PA 451, as amended) states that this water body be protected for TBC recreation
from May 1 through October 31 and PBC recreation year-round. The target levels for these
designated uses are the ambient E. coli standards established in Rule 62 of the WQS as
follows:

R 323.1062 Microorganisms.

Rule 62. (1) All waters of the state protected for total body contact recreation shall not
contain more than 130 E. coli per 100 milliliters (mL), as a 30-day geometric mean.
Compliance shall be based on the geometric mean of all individual samples taken during
five or more sampling events representatively spread over a 30-day period. Each
sampling event shall consist of three or more samples taken at representative locations
within a defined sampling area. At no time shall the waters of the state protected for
total body contact recreation contain more than a maximum of 300 E. coli per 100 mL.
Compliance shall be based on the geometric mean of three or more samples taken
during the same sampling event at representative locations within a defined sampling
area.

(2) All surface waters of the state protected for partial body contact recreation shall not
contain more than a maximum of 1,000 E. coli per 100 milliliters. Compliance shall be
based on the geometric mean of 3 or more samples, taken during the same sampling
event, at representative locations within a defined sampling area.

For this TMDL, the WQS of 130 E. coli per 100 mL as a 30-day geometric mean and 300 E. coli
per 100 mL as a daily maximum to protect the TBC use are the target levels for the TMDL reach
from May 1 through October 31, and 1000 E. coli per 100 ml as a daily maximum year-round to

protect the PBC use. The 2008 monitoring data indicated daily maximum and 30-day geometric
mean exceedances at all stations. The PBC WQS was exceeded at least once at all stations.

A sanitary wastewater discharge is considered in compliance with the WQS of 130 E. coli per
100 mL if the National Pollutant Discharge Elimination System (NPDES) permit limit of

200 fecal coliform per 100 mL as a monthly average is met. This is assumed because E. coli
are a subset of fecal coliform (American Public Health Association, 1995). Fecal coliform
concentrations are substantially higher than E. coli concentrations when the wastewater of
concern is sewage (Whitman, 2001). Therefore, typically it can be assumed that there are less
than 130 E. coli per 100 mL in the effluent when the point source discharge is meeting its limit
of 200 fecal coliform per 100 mL.

DATA DISCUSSION

Weekly E. coli data were collected by the DNRE from 25 sites from June 4-October 1, 2008,
(Tables 1-3). Stations NB1-NB8 are located on the North Branch, CR1-CR13 are located on
the Main Branch (and tributaries to the Main Branch), and MB1-MB4 are located on the Middle
Branch Clinton River (Figure 1). The daily maximum TBC standard (300 E. coli per 100 mL)



and PBC recreation daily maximum standard (1000 E. coli per 100 mL) were exceeded at all
stations and the daily maximum TBC standard was exceeded on all sample dates at three of
the stations (CR3, CR6, and MB4).

Station geometric means were calculated using all weekly data collected at each station
throughout the sampling period (Table 4). E. coli daily maximum and 30-day geometric mean
data for 2008 are shown in Tables 1-3 and Figures 4-6. Based on the station geometric means
of all 25 sites sampled within the TMDL reach, CR3 on Harrington Drain had the highest
concentrations of E. coli (1,778 E. coli per 100 mL) followed by CR6 on Red Run Drain

(1,686 E. coli per 100 mL) (Table 4). CR1 on the Clinton River Spillway had the lowest overall
station geometric mean (249 E. coli per 100 mL). The highest daily maximum E. coli
concentration of 32,166 E. coli per 100 mL was recorded at Station CR5 on July 8, 2008,
following a minor rainfall of 0.09 inches. Station CR3, located on Harrington Drain, had the
highest station geometric mean of all stations and also the greatest number of PBC WQS
exceedances of all stations in the entire TMDL watershed. Results from the three branches of
the Clinton River will each be discussed separately.

Precipitation data for the two days prior to each DNRE sampling event were obtained from a
weather station at Romeo, Michigan (MAWN, 2008) for the North Branch and Middle Branch
Clinton River (Tables 1 and 3), and the Pontiac Wastewater Treatment Plant (WWTP) (NOAA,
2008a) for the Main Branch (Table 2). Overall, precipitation at the Romeo-based weather
station showed near average amounts of precipitation in June and July 2008. Below average
precipitation was observed in August 2008 (observed=1.82 inches, average=3.0 inches), and
precipitation observed in September 2008 was more than 3 times the average amount
(observed=6.81 inches, average=2.2) based on 25 years of precipitation data (NOAA, 2008a).
The Clinton River United States Geological Survey (USGS) gauge (4165500) located at
Moravian Road shows that flows responded accordingly to the increased rainfall in September.
The Main Branch Clinton River was at a near record low flow of 74 cubic feet per second (cfs)
on September 1, 2008. The discharge from the Clinton River increased dramatically, from
295 cfs on September 9, 2008 (near the historic monthly mean) to 1,280 cfs on September 10,
2008. A series of storms from September 7-9, 2008, resulted in the hydrograph peaking at a
maximum flow of 7,910 cfs on September 15, 2008.

In addition to weekly E. coli samples, samples for bacterial source tracking analysis to
determine sources of fecal contamination were also collected from CR3 (Harrington Drain),
CR12 (Paint Creek), MB3 (Gloede Drain), NB2 (Coon Creek), and NB7 (McBride Drain).
Samples from CR3, NB2, and NB7 were collected on September 3, 2008. Samples from CR12
were collected on September 24, 2008. Samples were collected from MB3 and NB2 for a
second time on October 1, 2008. Each sample was analyzed for fecal Bacteriodetes human
and bovine (cattle) gene biomarkers by polymerase chain reaction; these results are shown in
Table 4. Since Bacteriodetes are strict anaerobes, and cannot survive long outside their host,
the detection of this biomarker indicates recent or nearby human or bovine fecal pollution.
Positive human Bacteroidetes results were found at Stations CR3, CR12, MB3, NB2, and NB?7.
Positive bovine Bacteroidetes results were found at Stations NB2 and NB?7.

Main Branch Clinton River

Of the nine stations located directly on the Main Branch Clinton River, the E. coli
concentrations tended to increase from upstream to downstream (Table 2). These results can
be interpreted to mean that additional sources of E. coli were entering the Main Branch Clinton
River as it flowed downstream, rather than a single upstream source, which would have been



gradually diluted by any uncontaminated tributaries or storm water. A notable increase in

E. coli concentration occurred downstream of the Red Run Drain confluence with the main
stem river (between stations CR5 and CR7). With the exception of Station CR1 (located on the
emergency spillway), the E. coli data from stations downstream of the Red Run Drain
confluence with the Main Branch Clinton River (CR2-CR®6) all followed similar trends in E. coli
concentrations over time (Figure 4). E. coli concentrations at sites downstream of Red Run
Drain (CR2-CR6) tended to be more variable over time and reached maximum concentrations
in late July, decreased through August, and increased dramatically through late September;
whereas, E. coli concentrations upstream of Red Run Drain (CR7-CR13) reached their
maximum at the beginning of the sampling season in late June, decreased and remained fairly
stable from August through the end of September (Figure 4).

Of the 18 sampling events, 10 events were preceded by rainfall according to records kept by
the Pontiac WWTP. E. coli concentrations at Stations CR2-CR6 (those downstream of Red
Run Drain including Harrington Drain), and CR8 tended to be elevated following precipitation.
All stations in the Main Branch Clinton River, except CR1 on the spillway, exceeded the PBC
WQS on the June 25, 2008 sampling event, which were collected the day following a rainfall of
0.21 inches. The human Bacteroidetes biomarker was detected at Station CR3 on

September 3, 2008, and CR12 on September 24, 2008. Bovine Bacteroidetes was not
detected at either CR3 or CR12.

Middle Branch Clinton River

Each of the four stations located on the Middle Branch Clinton River study area exceeded the
daily maximum TBC WQS for most, if not all, of the sampling season. The daily maximum TBC
WQS was exceeded on 100 percent of sampling events at MB4, 94 percent at Stations MB1
and MB3, and 89 percent of events at Station MB2. The 30-day geometric mean TBC WQS
was exceeded throughout the sampling season at all four of the Middle Branch Clinton River
stations. The number of PBC WQS exceedances at each station increased at the further
downstream locations, as did the station geometric means (Table 4). Station MB3, on Gloede
Drain, had the highest station geometric mean of the four Middle Branch Clinton River stations.
The 30-day geometric mean of Stations MB3 and MB4 increased gradually toward the end of
the sampling season (Figure 5), and Station MB4 consistently exceeded the daily maximum
PBC WQS for the last 4 weeks of sampling, beginning with the September 10, 2008, sample
(Table 3). Exceedances of the PBC WQS at Middle Branch Clinton River stations occurred in
both wet and dry weather. The two largest rain events captured by the sampling (June 11 and
September 10, 2008) resulted in exceedances of the WQS at Stations MB2, MB3, and MB4
(Table 3). Human Bacteroidetes was detected in a sample from MB3, from Gloede Drain, on
October 1, 2008. Bovine Bacteroidetes was not detected at MB3.

North Branch Clinton River

Of the eight stations in the North Branch Clinton River study area, results at Station NB2 on
Coon Creek were consistently the highest, resulting in exceedances of the PBC WQS on 44
percent of sampling events (Table 1). McBride Drain, Station NB7, had a notably higher station
geometric mean when compared with the four stations on the North Branch Clinton River (NB1,
NB5, NB6, and NB8) (Table 4). Station NB1, the station located furthest upstream in the
watershed, had the lowest station geometric mean (279 E. coli per 100 mL) of all stations in the
North Branch Clinton River. This station exceeded the PBC WQS on 4 of the 18 sampling
dates. E. coli concentrations at Stations NB1, NB2, and NB7 were notably affected by wet
weather. Of the 7 rain events, which occurred within 2 days prior to sampling, Station NB2



(Coon Creek) exceeded the PBC WQS on 6 events, and Stations NB1 (North Branch Clinton
River at 29-Mile) and NB7 (McBride Drain) exceeded the PBC WQS on 4 events. Bovine
Bacteroidetes biomarkers were detected on September 3, 2008, at Stations NB2 and NB7.
Positive human Bacteroidetes results were found at NB2 (Coon Creek) on October 1, 2008,
and NB7 (McBride Drain) on September 2, 2008.

SOURCE ASSESSMENT

Potential sources to all three branches of the TMDL watershed include illicit connections, failing
on-site sewage disposal systems (OSDS), agricultural operations, wildlife and pet waste,
dumping of trash, contaminated groundwater, NPDES permitted discharges of storm water, as
well as urban runoff. General sources are discussed here, while sources specific to each of
the three branches (Main Branch, Middle Branch, and North Branch Clinton River) are
discussed separately below.

To assist in determining potential sources to TMDL water bodies, the DNRE conducted a load
duration curve analysis for each sampling station as outlined by Cleland (2002). A load
duration curve considers how flow conditions relate to a variety of pollutant sources (point and
nonpoint sources). The load duration curves for each station show the flow conditions that
occurred during sampling, and can be used to make rough determinations as to which
conditions result in exceedances of the WQS. The load duration curves for each station
sampled in the Clinton River TMDL watershed are included in Appendices 3-5. The USGS
gauges which were used to determine the load duration curves for this TMDL are listed and
described in Table 9. A ratio of the drainage area of the station locations to the drainage area
of the gauged watersheds (defined as the drainage area ratio) was calculated for each of the
25 stations for this TMDL. The curves were generated by applying these drainage area ratios
to gauged flows for the period of record (Table 9).

Exceedances that occur during high flows are generally linked with rainfall events, such as
surface runoff contaminated with fecal material, a flush of accumulated wildlife feces, or trash
from the storm sewers or septic tank failures involving failing drainage fields that no longer
percolate properly (surface failures). Exceedances that occur during low flows or dry
conditions can generally be attributed to a constant source that is independent of the weather.
Examples of constant sources include illicit connections (either directly to surface waters or to
storm sewers), some types of OSDS failures, groundwater contamination, and pasture animals
with direct stream access. Groundwater contamination of surface water with E. coli can occur
in areas where septic tanks are too close to surface waters or in areas where livestock or
animal waste is allowed to accumulate in close proximity to surface waters.

OSDS are a common method of treatment where sanitary sewers are not available, including,
Armada, Chesterfield, Clinton, Harrison, Macomb, Ray, Shelby, Sterling Heights, and
Washington Townships. These systems become a potential source of E. coli to surface waters
when they fail or are poorly designed. Failures occur at varying degrees, resulting in a range of
contamination severity, with major failures such as sewage on the ground surface and tanks
connected directly to surface waters (also considered illicit discharges) at one end of the scale,
and minor failures such as laundry or sinks bypassing the treatment systems at the other end
of the scale. The Macomb County Health Department (MCHD) maintains a Point of Sale
inspection for OSDS to enforce their Property Transfer Ordinance. The overall rate of OSDS
failure for Macomb County was 12 percent during 2008 (this figure does not include laundry
and sink violations) (personal communication with MCHD). Oakland County has over 80,000
OSDS in its jurisdiction, but does not have a Point of Sale Ordinance and therefore the precise



failure rate is unknown. However, it is estimated that the OSDS failure rate, including laundry
and sink violations) is about 10 percent across Michigan based on an average of existing Point
of Sale programs throughout the state (E. coli Work Group, 2008).

Of the entire TMDL watershed, 41 percent of the land coverage is a combination of high, low,
and medium intensity development, with an additional 10 percent developed open space
(NOAA, 2008b). Residences and industrial and commercial buildings within this area are
largely connected to the sanitary sewers and are served by storm sewers. The sewers in the
TMDL watershed are all separated, meaning that sanitary waste and storm water are
transported in separate systems. Sanitary waste is transported to a WWTP, where the effluent
is subject to fecal coliform limits (as described in the Reasonable Assurance section). The
USEPA's Storm Water Phase Il Rules require that all public entities operating Municipal
Separate Storm Sewers (MS4s) within urbanized areas obtain municipal storm water permits,
unless this requirement is waived by the NPDES permitting authority. The State of Michigan’s
Phase Il Watershed-Based Storm Water General Permit (MIG610000) and the Phase II
Jurisdictional-Based Storm Water General Permit (MIS040000) have been developed to meet
the federal requirement. The TMDL watershed receives MS4 permitted storm water from 15
minor civil divisions (townships, villages, and cities), 2 counties, and the Selfridge Air National
Guard base (Table 8). Macomb County is responsible for approximately 5,895 surface water
discharge points according to their 2008 MS4 permit application. Oakland County’s permit
application states that they have 1,499 known outfalls, though few of these are located within
the TMDL watershed. While portions of St. Clair County are within the boundary of this TMDL
watershed, the land area makes up less than 1 percent of the TMDL watershed and no MS4
oufalls from St. Clair County discharge to the watershed; therefore, the St. Clair County MS4
has not been included in Table 8. In addition to MS4 permitted discharges within the TMDL
watershed, there are four individual NPDES permits, 182 Certificates of Coverage (COCs)
under the industrial storm water general permit (MIS110000), 1 COC for petroleum
groundwater cleanup (MIG080000), 1 COC for noncontact cooling water (MIS110000), and

1 COC for storm water discharge with required monitoring (MIS120000) (Figure 2, Table 8, and
Appendix 2).

The large percentage of area with impervious surface within the Clinton River watershed
causes a flush of storm water following precipitation, which can cause storm water to become
contaminated with E. coli from human litter (such as diapers) and pet and wildlife fecal waste.
In addition to pet and wildlife fecal waste on the ground surface, wildlife, including raccoons,
opossums, rats, and mice are residents of the storm sewers. Bacteria from these
warm-blooded mammals are a certain contributor to the WQS exceedances observed in the
urban subwatersheds.

Main Branch Clinton River

Sanitary Sewer Overflows (SSOs) are illegal events that occur when a sanitary sewer
discharges raw or inadequately treated sewage to the ground surface or waters of the state
rather than being transported to a WWTP. Chronic SSOs usually occur in a predictable
location on a somewhat regular basis and can be caused by infiltration or inflow of groundwater
into sewers during precipitation events, which in turn causes the system to overload. Three
municipalities are responsible for chronic SSOs in the TMDL watershed. These are: Fraser

(1 outfall), Center Line (1 outfall), and Clinton Township (7 outfalls) (Figure 3). The municipality
of Fraser was responsible for 10 SSO events in 2008 and 12 in 2009. These chronic SSOs all
occurred at the Beacon Lift Station and resulted in raw sewage entering Sweeney Drain, a
tributary to Harrington Drain, upstream of Station CR3. As an example of the potential impact



of this SSO, the MCHD sampling on Harrington Drain after a June 10, 2008, Fraser SSO event
had a result of 54,750 E. coli per 100 mL (MCHD, 2008). The DNRE sampling event at the
same location (Station CR3) on the day following this Fraser SSO event showed an elevated
result (3,806 E. coli per 100 mL) and may reflect residual contamination from the SSO event.
Clinton Township was responsible for 4 SSO events in 2008 and 2 SSO events in 2009, which
resulted in raw sewage entering the Clinton River and Harrington Drain. Center Line was
responsible for 2 SSO events in 2008 and 2 SSO events in 2009, resulting in raw sewage
entering a tributary to Bear Creek (Red Run Drain), upstream of Station CR6. Due to timing of
the events and sampling, DNRE data would not have captured potentially elevated E. coli
levels from the 2008 events from the Clinton Township or Center Line SSOs. Sampling by
MCHD targeted the September 13, 2008, Center Line event, which occurred after 3.72 inches
of rain. Macomb County collected a sample just downstream of the Center Line SSO location
and found an E. coli concentration of 34,480 E. coli per 100 mL (MCHD, 2008).

OSDS are not a prevalent method of sanitary waste disposal in the Main Branch Clinton River
TMDL watershed, because the majority of this area is sewered; but, there are local areas
where OSDS are common, including Shelby, Sterling Heights, and Clinton Townships. In
Clinton Township, the OSDS from 347 were determined by the MCHD to be either failing or too
close in proximity to the Clinton River. As of November 2008, the OSDS for 54 out of 347
problem homes had been corrected by connecting the homes to a newly constructed sanitary
sewer (Clinton Township, 2008). Similar situations may exist in other townships.

Seventy-three percent of the Main Branch Clinton River TMDL watershed is a combination of
high, medium, and low intensity developed land, plus an additional 10 percent is categorized as
developed open space. This developed land area is largely drained by storm sewers. MS4
permitted discharges for the Main Branch Clinton River include Shelby, Clinton, Macomb, and
Chesterfield Townships, Macomb and Oakland Counties, and the cities of Fraser, Utica, Mount
Clemens, Center Line, Rochester, and Rochester Hills. Other point sources include the Mount
Clemens WWTP (MI0023647) and an additional 161 NPDES permitted discharges to the Main
Branch Clinton River and its tributaries (Figure 2). lllicit connections to the storm sewers
regulated under MS4 permits are a potential source of E. coli to the Main Branch Clinton River.

Positive detections of human Bacteroidetes were found in Paint Creek (CR12, upstream of the
TMDL reach) and Harrington Drain. No SSOs occurred prior to the collection of these
samples, suggesting that illicit connections or failing OSDS are a source of the pathogens.

As mentioned in the Data Discussion of this TMDL, sources of E. coli within the Red Run Drain
subwatershed are apparently contributing to the impairment of the lower Clinton River
downstream of the confluence. This is evident by the pattern of fluctuating E. coli
concentrations from Main Branch Clinton River stations upstream of the Red Run Drain
confluence (CR7-CR13), which responded differently than stations downstream of Red Run
Drain (CR1-CR6); a pattern which can be seen in Figure 4 and is described in the Data
Discussion of the Main Branch Clinton River stations on Pages 6 and 7. Detailed sampling of
the Red Run Drain watershed was conducted for the E. coli TMDL approved in 2006 (Lipsey,
2006). Analysis of these data lead the DNRE to conclude that wet weather sources within the
Red Run Drain and Bear Creek watersheds were having a significant influence over E. coli
exceedances and the downstream stations on the Main Branch Clinton River. The data
collected in 2008 at Station CR6 for this TMDL support this conclusion.

Based on the 2008 DNRE data, wet weather sources appear to be having a bigger impact on
Station CR8 than nearby, upstream Station CR9. Exceedances of the PBC WQS occurred at

10



Station CR8 after the majority of the recorded rain events (Table 2), while few wet weather
exceedances occurred at Station CR9, which is located a few miles upstream of Station CRS.
The station geometric mean of CR8 was also higher than the station mean for CR9 (Table 4).
Tributaries or outfalls located between Stations CR8 and CR9 should be scrutinized for
potential wet weather sources.

According to the load duration curves, low flow conditions were well represented in the
sampling for most Main Branch Clinton River stations (Appendix 3). According to the load
duration analysis, exceedances of the daily maximum TBC WQS did not occur under low flow
conditions at Station CR1, which is likely because the spillway is an artificially constructed
overflow designed as a bypass during high flows, and therefore, was not flowing under low flow
conditions. At the upstream end of the watershed (Station CR13), only two samples were
collected during high flow conditions and both attained the TBC WQS. With the noted
exception of Stations CR1 and CR13, exceedances occurred under all flow conditions
sampled, at all sites in the Main Branch Clinton River. The dry and mid-range flow E. coli
exceedances suggest that constant sources, often referred to as “dry weather” sources

(e.g., illicit connections), are having a strong influence on the E. coli concentrations at the
Main Branch Clinton River stations during these flow conditions. Across all stations, very few
samples were collected during high flows or moist conditions, although sampling during these
conditions generally revealed exceedances of the daily maximum TBC WQS.

Middle Branch Clinton River

High, medium, and low density developed land occupies 47 percent of the Middle Branch
Clinton River, which is largely single family residential land use (SEMCOG, 2009). This land
area is generally drained by storm sewers. MS4 permitted discharges that discharge to the
Middle Branch Clinton River include Shelby, Macomb, Washington, Romeo, and Clinton
Townships, and Macomb County. lllicit connections to the storm sewers are a potential source
of E. coli to the Middle Branch Clinton River. In addition to the MS4s, there are 23 NPDES
permitted discharges to the Middle Branch Clinton River, none of which are WWTPs (Figure 2).
A positive detection of human Bacteroidetes was found in a sample collected from Gloede
Drain (MB3) during dry conditions. No SSOs have been reported in the Middle Branch Clinton
River, suggesting that illicit connections or failing OSDS are a likely source of the pathogens.

Based upon the number of repair permits issued by the MCHD in 2008, Shelby Township has a
high concentration of malfunctioning OSDS. OSDS repair permits issued within Shelby
Township are consistently higher than other townships in Macomb County (personal
communication with MCHD). Communities in northern Shelby Township were constructed in
the 1970s with on-site systems rather than being connected to a sanitary sewer. In 2008
alone, 104 repair permits were issued in Shelby Township. To put that into context, the next
highest number of permits issued within the county was 16, issued in neighboring Macomb
Township in 2008 (MCHD, personal communication). Although the soils in Shelby Township
are well drained and are appropriate for these systems to function well, even on the small sized
lots in these neighborhoods, the aging systems fail at high rates, resulting in varying degrees of
groundwater and surface water contamination by sewage. It should be noted that the issuance
of a repair permit does not assure that the repair was actually completed. The high number of
repair permits issued is a positive sign that potential sources of fecal contamination are being
remedied, but is also an indicator that a significant problem may exist in older neighborhoods of
Shelby Township.

Upstream portions of the Middle Branch Clinton River are agricultural. Approximately
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ten percent of the land cover in the Middle Branch Clinton River is categorized as row crops
and an additional six percent is pasture or hay. This land is mainly upstream of Station MB1 at
25-Mile Road (Figures 1 and 2). No bovine Bacteroidetes biomarker was found in the MB3
sample from October 1, 2008; however, these negative results do not exclude cattle as a
source to the Middle Branch Clinton River.

Overall for the Middle Branch Clinton River, 7 sampling dates occurred during dry conditions,

7 during mid-range conditions, 3 in moist conditions, and 1 in high conditions. No samples
were collected during low flow conditions. Load duration curves for Middle Branch Clinton
River stations (MB1-MB4) indicate that exceedances of the daily maximum TBC WQS occurred
under all flow conditions that were sampled, from high flows to dry conditions (Appendix 4).

North Branch Clinton River

Nine percent of the land area in the North Branch Clinton River TMDL watershed is a
combination of high, medium, and low density developed land, with an additional 5 percent as
developed open space. This urbanized area is considerably less than in the Main or Middle
Branches, but storm sewers are used in these areas. MS4s that discharge to the North Branch
Clinton River include Macomb, Clinton, Romeo, and Chesterfield Townships, Macomb County,
and the city of Mount Clemens. lllicit connections to the storm sewers regulated under MS4
permits are a potential source to the North Branch Clinton River. In addition to the MS4
discharges, there are 4 NPDES permitted discharges to the North Branch Clinton River
(Figure 2). New Haven Schools — Ray Township is the only WWTP that discharges to the
North Branch Clinton River. The majority of the land area is not served by sanitary or storm
sewers. Inthese areas OSDS are the only method for sanitary waste disposal. Positive
detections of human Bacteroidetes suggest that illicit connections or failing on-site treatment
systems are a source of pathogens to Coon Creek (NB2) and McBride Drain (NB7).

In the North Branch Clinton River, livestock and manure spreading are a potential source of

E. coli. The bovine Bacteroidetes biomarker was detected on Coon Creek (NB2) and McBride
Drain (NB7). Thirty-seven percent of the North Branch Clinton River land area is cultivated for
row crops and another 17 percent are used for pasture or hay, and therefore, are potentially
available for manure land application. While there are no permitted Concentrated Animal
Feeding Operations (CAFOs) in the TMDL watershed, there is a CAFO upstream of the TMDL
watershed near Romeo, Michigan. This CAFO (Ingleside — MIG010157) manifests (sells or
gives away) its manure to other farmers. It is therefore not possible to know where, when, or if
the manure from this operation is land applied within the TMDL watershed. According to the
2007 Census of Agriculture, there are 4,271 cattle, 1,356 horses, and 301 swine living in
Macomb County (United States Department of Agriculture, 2007).

Station NB1, the furthest upstream station on the North Branch Clinton River, had four
exceedances of the PBC WQS, and all of those samples were collected immediately following
rainfall events. Between these PBC WQS exceedances, the daily maximum TBC and PBC
WQS were generally met. These wet weather PBC exceedances indicate that contaminated
storm runoff is a likely source of E. coli contamination at Station NB1. Three miles further
downstream, at Station NB5, additional exceedances of the WQS were observed; but, these
exceedances of the TBC WQS occur at lower concentrations than at NB1 and occur across all
weather conditions. One major tributary (Camp Brook Drain) enters the North Branch Clinton
River between Stations NB1 and NB5. Additional constant sources of either human or animal
nature in this subwatershed or directly to the North Branch Clinton River between NB1 and
NB5 may be contributing to the persistent daily maximum TBC WQS exceedances at the NB5.
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According to the DNRE load duration analysis of the North Branch Clinton River stations,
seven sampling dates occurred during dry conditions, seven during mid-range conditions, three
in moist conditions, and 1 in high conditions (Appendix 5). No samples were collected during
low flow conditions. Load duration curves for most North Branch Clinton River stations (NB1,
NB2, and NB5-NB8) indicate that exceedances of the daily maximum TBC WQS occurred
under all flow conditions that were sampled, from high flows to dry conditions. Exceedances
during all flow conditions indicate that there are multiple sources of E. coli contamination to the
North Branch Clinton River, e.g., storm runoff contaminated by manure applications, illicit
connections, and failing OSDS. This pattern of exceedances at all flow conditions varied only
at Station NB3 on the East Branch Coon Creek and Station NB4, immediately downstream of
the confluence with the East Branch Coon Creek. At Stations NB3 and NB4, the majority of
exceedances occurred during mid-range flows and dry conditions indicating a constant source
originating on the East Branch Coon Creek and affecting Coon Creek. The East Branch

Coon Creek sources were assessed as part of an E. coli TMDL approved by the USEPA in
2006. Agricultural runoff, illicit connections, failing or poorly operating OSDS, and urban runoff
were all listed as possible sources of E. coli to the East Branch Coon Creek watershed (Cooper
and Alexander, 2006).

LOADING CAPACITY (LC) DEVELOPMENT

The LC represents the maximum loading that can be assimilated by the water body while still
achieving WQS. As indicated in the Numeric Target section, the targets for this pathogen
TMDL are the TBC 30-day geometric mean WQS of 130 E. coli per 100 mL, daily maximum of
300 E. coli per 100 mL, and the PBC daily maximum WQS of 1000 E. coli per 100 ml.
Concurrent with the selection of a numeric concentration endpoint, development of the LC
requires identification of the critical condition. The “critical condition” is defined as the set of
environmental conditions (e.g., flow) used in development of the TMDL that results in attaining
WQS and has an acceptably low frequency of occurrence.

For most pollutants, TMDLs are expressed on a mass loading basis (e.g., pounds per day).

For E. coli, however, mass is not an appropriate measure, and the USEPA allows pathogen
TMDLs to be expressed in terms of organism counts (or resulting concentration). Therefore,
this pathogen TMDL is concentration-based, consistent with R 323.1062, and the TMDL is
equal to the TBC target concentrations of 130 E. coli per 100 mL as a 30-day geometric mean
and daily maximum of 300 E. coli per 100 mL in all portions of the TMDL reach for each month
of the recreational season (May through October) and PBC target concentration of 1000 E. coli
per 100 mL as a daily maximum year-round. Expressing the TMDL as a concentration equal to
the WQS ensures that the WQS will be met under all flow and loading conditions; therefore, a
critical condition is not applicable for this TMDL.

LC

The LC is the sum of individual waste load allocations (WLAS) for point sources and load
allocations (LAs) for nonpoint sources and natural background levels. In addition, the LC must
include a margin of safety (MOS), either implicitly within the WLA or LA, or explicitly, that
accounts for uncertainty in the relation between pollutant loads and the quality of the receiving
water body. Conceptually, this definition is denoted by the equation:

LC = >WLAs + >LAs + MOS
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The LC represents the maximum loading that can be assimilated by the receiving water while
still achieving WQS. Because this TMDL is concentration-based, the total loading for this
TMDL is equal to the TBC WQS of 130 E. coli per 100 mL as a 30-day geometric mean and
300 E. coli per 100 mL as a daily maximum during the recreation season and PBC WQS of
1000 E. coli per 100 mL as a daily maximum year-round.

WLAs

The WLA for the facilities listed in Table 8 and Appendix 2 are equal to 130 E. coli per 100 mL
as a 30-day geometric mean and 300 E. coli per 100 mL as a daily maximum during the
recreational season between May 1 and October 31, and 1000 E. coli per 100 mL as a daily
maximum the remainder of the year. There are 4 individual NPDES permits included in the
WLA. COCs under general NPDES permits include: 182 storm water from industrial activities
(MIS110000), 15 watershed-based MS4 (MIG610000), 3 jurisdictional-based MS4
(M1S040000), 1 petroleum groundwater cleanup (MIG080000), 1 noncontact cooling water
(MIS110000), and 1 storm water discharge with required monitoring (MIS120000).

LAs

Because this TMDL is concentration-based, the LA is also equal to 130 E. coli per 100 mL as a
30-day geometric mean and 300 E. coli per 100 mL as a daily maximum during the recreational
season and 1000 E. coli per 100 mL as a daily maximum year-round. This LA is based on the
assumption that all land, regardless of use, will be required to meet the WQS. Therefore, the
relative responsibility for achieving the necessary reductions of bacteria and maintaining
acceptable conditions will be determined by the amount of land under the jurisdiction of the
local unit of government in the watershed (Tables 6 and 7). Seventeen municipalities have
land area within the Clinton River TMDL watershed.

MOS

This section addresses the incorporation of an MOS in the TMDL analysis. The MOS accounts
for any uncertainty or lack of knowledge concerning the relationship between pollutant loading
and water quality, including the pollutant decay rate, if applicable. The MOS can be either
implicit (i.e., incorporated into the WLA or LA through conservative assumptions) or explicit
(i.e., expressed in the TMDL as a portion of the loadings). This TMDL uses an implicit MOS
because no rate of decay was used. Pathogen organisms ordinarily have a limited capability of
surviving outside of their hosts and a rate of decay could be developed. However, applying a
rate of decay could result in an allocation that would be greater than the WQS, thus no rate of
decay is applied to provide for greater protection of water quality. The DNRE has determined
that the use of the TBC WQS of 130 E. coli per 100 mL as a 30-day geometric mean and

300 E. coli per 100 mL as a daily maximum during the recreational season, and the PBC WQS
of 1000 E. coli per 100 mL as a daily maximum year-round for the WLA and LA is a more
conservative approach than developing an explicit MOS. This accounts for the uncertainty in
the relationship between pollutant loading and water quality, based on available data and the
assumption to not use a rate of decay. Applying the WQS to be met under all flow conditions
also adds to the assurance that an explicit MOS is unnecessary.

SEASONALITY

The WQS for E. coli are expressed in terms of seasons, e.g., TBC from May 1 through
October 31 and PBC year-round. Allocations and controls developed for the more protective
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TBC season are also expected to assure attainment of the daily maximum PBC WQS of

1000 E. coli per 100 mL, year-round. Because this is a concentration-based TMDL, WQS must
be met regardless of flow conditions in the applicable season.

REASONABLE ASSURANCE ACTIVITIES

Point Source Discharges

The permittees listed in Table 8 and Appendix 2 are responsible for meeting their NPDES
permit limits. Permits for the NPDES permitted facilities that may be a source of fecal
contamination contain measures to reduce or eliminate the potential for fecal contamination of
the Clinton River. Michigan regulates discharges containing treated or untreated human waste
(i.e., sanitary wastewater) using fecal coliform. Sanitary wastewater discharges are required to
meet 200 fecal coliform per 100 mL as a monthly average and 400 fecal coliform per 100 mL
as a maximum. The sanitary discharges are expected to be in compliance with the ambient
PBC and TBC WQS if their NPDES permit limits for fecal coliform are met. The E. coli criteria
contained in the USEPA's criteria document (1986) were derived to approximate the degree of
protection, e.g., no more than 8 illnesses per 1000 swimmers, provided by the fecal coliform
indicator level of 200 E. coli per 100 mL recommended by the USEPA prior to the adoption of
the 1986 criteria. All WWTPs provide year-round disinfection, providing another level of
confidence that the WQS for E. coli will be met. The individual permittees identified in Table 8
with treated human waste discharges are Mount Clemens WWTP and New Haven
Schools-Ray Township. They are responsible for maintaining compliance listed with their
NPDES permit limitations for fecal coliform, and to monitor their effluent according to their
permit requirements.

The COCs for the general industrial storm water permit (MIS310000) listed in Appendix 2,
specifies that if a TMDL is established by the Department for the receiving water that restricts
the discharge of any of the identified significant materials or constituents of those materials,
then the Storm Water Pollution Prevention Plan shall identify the level of control for those
materials necessary to comply with the TMDL, and an estimate of the current annual load of
those materials via storm water discharges to the receiving stream.

The TMDL watershed receives storm water discharges from Phase | communities, Phase Il
communities, and other regulated MS4s (a complete list of the regulated MS4s within the
TMDL watershed is included in Table 8). These regulated MS4s are required to obtain permit
coverage under Michigan’s NPDES MS4 Jurisdictional-Based or Watershed-Based Storm
Water General Permits. However, the Michigan Department of Transportation has a statewide
NPDES Individual Storm Water Permit (MI0057364) to cover storm water discharges from their
regulated MS4. Under the Jurisdictional, Watershed, and Individual MS4 permits, permittees
are required to reduce the discharge of pollutants (including E. coli) from their MS4 to the
maximum extent practicable through the development and implementation of a Public
Involvement and Participation Process, a storm water-related Public Education Plan, an lllicit
Discharge Elimination Program (IDEP), a post-construction Storm Water Control Program for
new development and redevelopment project, a Construction Storm Water Runoff Control
Program, and a Pollution Prevention/Good Housekeeping Program for municipal operations.

In particular, the IDEP and TMDL requirements of the permits have the greatest potential to
contribute to the reduction of E. coli levels in the Clinton River. The IDEP requirements of the
MS4 storm water permits require permittees to develop a program to find and eliminate illicit
connections and discharges to their MS4. This includes a plan to conduct dry-weather
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screening of each MS4 discharge point at least once every five years (unless an alternative
schedule or approach is approved by the DNRE or the permittee opts to pursue the elective
option). Dry-weather screening does not require E. coli sampling; however, if a permittee
observes evidence of any illicit connection or discharge they are required to investigate and
eliminate them. As for the TMDL requirements, permittees are required to identify and
prioritize actions to be consistent with the requirements and assumptions of the TMDL.
Through prioritizing TMDL actions, permittees are able to focus their efforts, which will help to
make progress towards meeting Michigan’s WQS.

The MS4 permit for Macomb County (MIG610052) covers all county-owned outfalls and outfalls
under the nested jurisdiction of the county, including county road, county drain, and school
district outfalls. The IDEP Plan for Macomb County uses a watershed approach, and
coordinates the efforts of the Macomb County departments (MCHD, Public Works Office, and
Road Commission), nested jurisdictions within Macomb County, watershed partner
communities, and the Clinton River Watershed Council. Macomb County has been conducting
IDEP activities from 2001 through 2010. Macomb County estimates that approximately 42
million gallons per year of wastewater have been excluded from the Clinton River and Lake St.
Clair due to their efforts since 2003 (Macomb County, 2008). During the reporting period from
October 2007 to September 2008, 163 illicit discharge investigations were conducted by
Macomb County and resulted in the identification of 20 illicit discharges (14 of these were
corrected during the reporting period) (Macomb County, 2008). From September 2008 through
the end of 2009, the MCHD has identified an additional 20 illicit discharges of sewage (includes
septic failures), 11 of which have been corrected. The MCHD also found that trash compactor
leachate had been leaking into a surface water tributary (Schroeder Drain) to the Clinton River.
This situation was remedied in July 2009. Trash compactor leachate can have very high E. coli
concentrations, and therefore, eliminating this persistent source is a particularly notable
accomplishment.

Each of the MS4 communities in the TMDL watershed are required to maintain their own IDEP
and submit annual reports identifying actions taken to find and eliminate illicit connections, as
well as identify improvements to the sanitary and storm sewers, which may indicate progress to
eliminate the contamination of storm water. The minor civil divisions within Macomb County
that are covered under the watershed MS4 permit (MIG61000), work together and build from
the Macomb County IDEP described above; therefore, some of the information described
below, from the municipality IDEPs, may be duplicate information from the Macomb County
IDEP. The following IDEP information was collected from the individual IDEP progress reports
from each permittee, encompassing the period from November 1, 2007, through October 31,
2008.

¢ Macomb, Washington, and Shelby Townships and the village of Romeo reported no
suspected illicit discharges within their jurisdiction (Macomb Township, 2008;
Washington Township, 2008; Shelby Township, 2008; and Village of Romeo, 2008).

¢ No information from this reporting period was available for Harrison Township, and the
previous reporting cycle did not provide enough details to report on IDEP progress.

¢ Clinton Township tested outfalls in 2003 and no illicit connections were found at that
time (Clinton Township, 2008).

e The city of Utica identified and corrected 1 illicit connection (laundry/sink violation) and
reported that 95 percent of the city system has been inspected by the reporting date
(City of Utica, 2008).
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e The city of Fraser completed 70 residential, commercial, and industrial inspections,
including dye testing, which resulted in the identification and correction of 2 illicit
sewage discharges and numerous floor drains connected to the storm sewer (City of
Fraser, 2008).

e The city of Mount Clemens identified two outfalls with evidence of illicit connections
(E. coli concentrations in the 1000-3000 range) (City of Mount Clemens, 2008). Both of
these outfall investigations are still unresolved due to difficulties in source identification.

e Chesterfield Township reported no illicit connections. In 2007/2008, the township
cleaned and examined 36,000 feet of storm sewer (Chesterfield Township, 2008).
Portions were replaced, and Chesterfield Township is making plans to line sections of
the sanitary sewer to reduce infiltration and leaking.

e The city of Center Line initiated residential dye testing and outfall inspections with
E. coli screening in February 2008, which resulted in the elimination of 1 illicit
connection (City of Center Line, 2008). Center Line also inspected their entire storm
sewer in 2005-2007, and no contamination by seepage from the sanitary sewer was
noted.

e The city of Sterling Heights reported finding and correcting 1 illicit discharge and 1
OSDS violation in 2008 (City of Sterling Heights, 2008).

e The city of Warren found and corrected 9 illicit connections to the storm sewers (City of
Warren, 2008).

The MS4 permit for Oakland County (MIG610042) covers all county-owned outfalls and outfalls
under the nested jurisdiction of the county, including county road, county drain, and school
district outfalls. Similar to the Macomb County IDEP, the IDEP Plan for Oakland County uses a
watershed approach, which coordinates the efforts of the Oakland County departments, nested
jurisdictions within Oakland County, and watershed partner communities via a committee called
the Oakland County Stormwater Committee. Oakland County has been conducting IDEP
activities from 2003 through 2010. During the reporting period of October 2007 to September
2008, dry weather IDEP surveys were conducted at 790 discharge points in 18 communities
including: 144 discharge points on 105 county drains in the Rouge River and Clinton River
watersheds, 193 discharge points on road commission drains in 67 subdivisions in the Clinton
River watershed, and 126 discharge points at 43 county facilities (Oakland County, 2008).
Oakland County eliminated 2 failed OSDS, 7 illicit connections to the storm sewer, and 3
broken sanitary lines during the 2008 reporting period, resulting in the exclusion of an
estimated 7 million gallons per year of untreated sanitary waste to the Clinton River (Oakland
County, 2008). None of these illicit discharges were located in the TMDL watershed, but the
elimination of illicit discharges within the Clinton River, upstream of the TMDL reach, directly
benefits the TMDL reach. The following IDEP information was collected from the individual
IDEP progress reports from each permittee, encompassing the period from November 1, 2007
through October 31, 2008:

e The city of Rochester replaced approximately 17,000 linear feet of sanitary sewer and
92 storm sewer structures in order to minimize infiltration (City of Rochester, 2008).
The city of Rochester did not find any suspicious outfalls during a dry weather survey of
outfalls in 2007.

e The city of Rochester Hills reported no suspected illicit discharges within their
jurisdiction (City of Rochester Hills, 2008).

At the time of the Section 303(d) listing of the Clinton River in 1998, the city of Pontiac
(upstream of the listed reach) was discharging untreated sewage to the Clinton River through
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combined sewer overflows (CSOs). Pontiac has completely separated their storm and sanitary
sewers, and therefore, no longer has CSOs. While the CSOs have been eliminated, the
Pontiac WWTP is prone to chronic SSOs and is under a consent order to eliminate these by
2020. There are no uncontrolled CSOs in the TMDL watershed. Chronic SSOs represent a
significant source of fecal contamination, and therefore, E. coli to the Clinton River TMDL
watershed. The three municipalities that are responsible for SSOs in the TMDL watershed
(Clinton Township and the cities of Center Line and Fraser) are all under Administrative
Consent Order to fix the discharges. The city of Centerline’s SSO remedy is under
construction and the SSO will be eliminated by the end of 2011. Clinton Township is required
to correct their SSOs by the end of 2011, leaving only one emergency SSO outfall, which can
only be used during storms above specified magnitude (approved by the DNRE). The city of
Fraser will have eliminated their chronic SSO by June of 2010. The elimination of chronic
SSOs that affect the Clinton River TMDL area will help to attain the TBC and PBC WQS.

Nonpoint Source Activities

The MCHD has a Point of Sale Ordinance, which requires the inspection of OSDS prior to
property transfer, and requires the remediation of failing systems. Owners of systems that are
found to be failing have 180 days to correct the problem after the submission of a corrective
action plan to the MCHD. The MCHD responded to 77 complaints resulting in the correction of
19 violations in 2008, and issued 195 OSDS repair permits in 2008 (Macomb County, 2008).
Oakland County does not have a Point of Sale Ordinance, but the Oakland County Health
Department responded to 129 complaints of failing systems and issued 449 permits for the
installation of new or replacement systems during 2008 (Oakland County, 2008). Failing
OSDS have the potential to contaminate ground and surface water; therefore, the repair of
failing systems is critical to reducing E. coli in the Clinton River TMDL watershed.

Watershed Management Plans (WMPs) have been developed for Clinton River East, Stony
Creek, and Red Run Drain subwatersheds. These plans were a joint effort between Macomb
County, its nested jurisdictions, cities, and townships and the Clinton River Watershed Council.
The Watershed Management Plans identify a plan of action to meet all WQS within the
watershed to remediate threatened and impaired water bodies, while improving water quality in
all water bodies. Reducing pathogens and meeting the E. coli WQS in Clinton River are listed
as goals in these Watershed Management Plans. In 2008, the Macomb County Public Works
Office was awarded a Federal CWA Section 319 grant to develop a Watershed Management
Plan for the North Branch Clinton River. This Watershed Management Plan is currently being
developed with a target completion date of July 31, 2010. A major aspect of this project
involves modeling different land management scenarios to predict future pollutant loadings in
the watershed.

The MCHD has been awarded a Clean Michigan Initiative-Clean Water Fund grant titled,
“Facility Dye Testing Project — Phase IIl.” The grant was awarded in 2009 and work is
scheduled to be completed in 2011. This project will improve the quality of storm water by
eliminating illicit connections that have been identified during dye testing of industrial,
commercial, and institutional facilities located in Sterling Heights and Clinton Township.
Another Clean Michigan Initiative grant titled, “IDEP City of Mount Clemens,” was awarded to
the city of Mount Clemens WWTP. The goal of this project was to lower bacterial
contamination in the Clinton River through identification and elimination of illicit connections
within the city of Mount Clemens. This project was completed in December 2009, and resulted
in the elimination of two illicit connections to the storm system, and the identification of an
additional illicit connection, which is in the enforcement phase. Also, as part of this project, five

18



additional outfalls were cleaned and resampled. The total estimated dry weather daily
reduction in fecal coliform from this IDEP project is 655,559,996 counts per 100 mL, or a
77 percent estimated reduction.

Other Reasonable Assurance Activities

The entire Clinton River watershed is designated as a Great Lakes Area of Concern. The lower
section of the river was first designated by the International Joint Commission in 1985 and was
then expanded to the entire basin in 1995. Part of the reason for the Area of Concern
designation was the concern for high bacterial counts entering Lake St. Clair from CSOs in the
watershed. In 1985, the Remedial Action Plan was developed by the DNRE listing beach
closings as a beneficial use impairment. The goal of the Remedial Action Plan is to identify
environmental problems, establish water use goals, and provide cleanup solutions that will
restore the Area of Concern’s beneficial uses. In 1998, the Remedial Action Plan was updated
and identified fecal contamination due to failing septic tanks and illicit connections to storm
sewers, and the contamination of storm water surface runoff as pollution concerns that
remained for the Area of Concern. The 1998 Remedial Action Plan also acknowledged
pollution cleanup efforts, specifically, the elimination of uncontrolled CSOs in Mount Clemens
and the reduction in the number of SSOs. The Public Advisory Committee set restoration
goals for the beach closing impairment in 2007. The designation of the Clinton River as an
Area of Concern gives priority to planning and implementation projects in the watershed for
funding through sources such as the Great Lakes Restoration Initiative and Section 319 federal
funds.

The Clinton River is part of the Adopt-A-Stream Program, implemented by The Clinton River
Watershed Council. The Adopt-A-Stream Program monitors water quality throughout the
Clinton River watershed. This program does not specifically monitor for E. coli, but distributes
educational materials and promotes a sense of public and personal responsibility to maintain
water quality. Other volunteer actions include promoting proper lawn care, pet waste cleanup,
investigating pollution sources, education, and land use planning.

The Blue Ribbon Commission on Lake St. Clair was established in 1997 by Macomb County.
This commission determined four key elements that are required to manage water quality
issues affecting Lake St. Clair. These include monitoring, education, voluntary action, and
regulation and enforcement. The commission also recommended various actions at
watershed, local, state, national, and international levels that should be taken to support the
four key elements (MCHD, 1997). The recommendations of the commission resulted in the
creation of the Lake St. Clair Regional Monitoring Project (Project). The Project was a joint
effort between county governments in southeast Michigan (Macomb, Oakland, Wayne, and

St. Clair Counties), the DNRE, and the USGS. Water quality data, including E. coli, were
collected during 2004 and 2005 at 75 previously unsampled locations (including 20 sites on the
Clinton River) and is available on the Internet to aid in source assessment and the
improvement of water quality. The Project includes a Web site (www.lakestclairdata.net) and
the embedded database, which is intended to be “used for making decisions on prevention
strategies and on priorities for remediation and for the protection of public health.” The final
report, which contains information on sediment and pollutant loads and identifies data gaps for
Lake St. Clair tributaries, was published online in September 2007 (Fogarty, 2007). Data and
conclusions from the Project have guided, and will continue to guide, community leaders in
targeting improvements in the Clinton River watershed to meet the goal of WQS attainment.
Also, following the recommendations of the Blue Ribbon Committee, the MCHD has led a
monitoring effort, beginning in 1998, where samples are collected once per week and tested for
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E. coli at 50 sites throughout the Macomb County portion of the Clinton River watershed.
Samples are also collected at selected sites in response to rainfall events, especially in areas
where SSOs have occurred or are anticipated. The data collected is entered into a database
and is reviewed closely for trends that might indicate problems requiring further investigation
and for reductions in pollution levels that result from corrective efforts.

MONITORING

Future monitoring by the DNRE will take place as part of the five-year rotating basin
monitoring, as resources allow, once actions have occurred to address sources of E. coli.
When these results indicate that the water body may be meeting WQS, sampling will be
conducted at the appropriate frequency to determine if the 30-day geometric mean value of
130 E. coli per 100 ml and daily maximum values of 300 E. coli per 100 ml and 1000 E. coli per
100 ml are being met.

The MCHD plans to continue their weekly and wet weather targeted surface water E. coli
monitoring as their resources allow.

Prepared by: Molly Rippke, Aquatic Biologist
Surface Water Assessment Section
Water Bureau
Michigan Department of Natural Resources and Environment
May 11, 2010
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Figure 1. Overview of the 2010 TMDL watershed, 2008 sample locations, approved E. coli TMDLs and future E. coli TMDL areas.
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Figure 4. Thirty-day geometric mean E. coli sampling results from the Main Branch Clinton

River (Stations CR1-CR13) in relation to the TBC WQS of 130 E. coli per 100 mL as a 30-day
geometric mean.
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Figure 5. Thirty-day geometric mean E. coli sampling results from the Middle Branch Clinton
River (Stations MB1-MB4) in relation to the TBC WQS of 130 E. coli per 100 mL as a 30-day
geometric mean.
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Figure 6. Thirty-day geometric mean E. coli sampling results from the North Branch Clinton
River (Stations NB1-NB8) in relation to the TBC WQS of 130 E. coli per 100 mL as a 30-day
geometric mean.
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Table 1. Weekly E. coli sampling results (counts per 100 mL) from the North Branch Clinton River (Stations NB1-NB8); June 5-October 1,
2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

NB1 NB2 NB3 NEB4
N. Br. Clinton at 29-Mile Coon creek at North Rd. E. Br. Coon Creek at 29-Mile Coon creek at 26-Mile
C C c c| o
o o o o3
o £ £ = el 5
© o o 2 3| 5=
g g 2 > & g 2 > B8 g 2 > & 2 2| = &zt
S| % &8 238 3% & 28 3|5 8 25 3% 8 25 3¢
6/5/2008] 60 160 160] 115 1000 4000 19240] 1980 240 200 60] 142 140 180 120| 145 0.24
6/11/2008| 1580 1200 1600] 1448 2800 3200 22002701 1520 3200 1600| 1982| 1600 1600 1400|1530 0.65
6/19/2008| 300 100 140| 161 560/ 1000 2600[ 1133 2401 260 100| 184 180 160 100( 142 0.07
6/25/2008( 100 60 140| 94 1000 1280 1200] 1154 480/ 900 300| 506 640/ 600 560| 599 0.15
7/2/2008( 200 200 60| 134 202| 700 1200 1200] 1003|1476 600 200 200| 288 377 200 240 400| 268 347 0
7/9/2008( 220 140 180| 177 221| 200 400 440( 328 1030 800 80 340| 279 431| 360 520 660| 498 445 0
71162008 200 240 120| 179 145] 260 1400 1800 869 821| 280 480 500| 407 314] 320 380 240| 308 323 0
7/23/2008] 120 100 60 90 129| 220 200 100] 164 558| 300 300 200 262  337| 160 140 100| 131 317 0
7/30/2008] 2200 1400 1200] 1546| 226 7800 2200 4000.4094| 719 600 820 520| 635 353| 300 460 800 480 304| 0.29
8/6/2008| 400 400 160| 295 265| 560 1200 600 739 676| 460 500 200| 358 2368| 600 260 600| 454 337 0
8/12/2008| 300 260 180| 241 281| 160 300 340 254 642 80 60 120 83 289 140 120 140| 133 259 0
8/20/2008] 220 140 320 214 292] 120 600 240 259 504| 60 <20 80| 69 203| 120 100 120f 113 212 0
8/27/2008] 140 120 200| 150 323] 320 2600 1800)1144| 743] 140 140 140 140 179] 180 160 200 179 226 0
9/3/2008| 180 200 140] 171 208 240 380 220] 272 432 120 120 140| 126 130[ 200 140 100 141 177 0
9/10/2008| 1000 1800 1400|1361 283| 1800 1200 2000[1629| 506| 580 740 600| 636 145|2000 1400 1800|1715 230 11
9/19/2008| 380 160 1000 312| 140 560 600| 361 543| 760 480 200| 418 2011000 400 400| 543 305 0
9/25/2008] 200 140 100 141 287)1200 1000 380 770 676] 400 1600 600f 727 321] 480 260 320 342 381 0
10/1/2008] 2000 1600 4400] 2415] 500] 800 1000 1000| 928 648] 260 480 320| 342 384|2400 820 780|1154] 553] 0.14
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Table 1 (continued). Weekly E. coli sampling results (counts per 100 mL) from the North Branch Clinton River (Stations NB1-NB8);

June 5-October 1, 2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

NB5 NMBEG NB7 NB8
M. Br. Clinton at 26-Mile MN. Br. Clinton at 24-Mile Mcbride Drain at Card Rd. | N. Br. Clinton at end of Dunham
5 5 5 5|2
Jii] [iF] Jii] | o
o £ = £ £l 5 -
5 g 3 g 2| 5%
o 8 ¢ = & 2 ¢ = B 8 ¢ = & g 2| = Bzt
5|8 8§ 2/ 8 2|8 & 28 2|8 § 28 3|8 & 2 & 3|3
6/5/2008 280 200 240 237 280 400 200 335 1140 1020 980] 1078 80 120 200( 98 0.24
6/11/2008[ 1200 1200 1200[1200 600 3000 1200 1342| 1400 2200 2400|1755 380 360 1200( 370 065
6/19/2008] 40 60 60| 49 1200 340 200| 202 60 400 400] 155 420 360 100 389 0.07
B6/25/2008] 180 400 240| 268 h60| 400 460( 473 3200 5000 2800.400G| 260 200 300( 228 0.15
71212008 240 200 220| 255 249 240 380 460 402 44411000 220 2000| 461 &84 140 140 160| 254 241 0
7/9/2008] 580 100 280| 295 260 540 200 400 438 469| 800 820 1020| 675 805 160 400 160[ 378 316 0
7M16/2008] 240 420 240| 319 200| 260 320 80| 392 366|1200 600 1200| 641 658 160 280 220 322 307 0
71232008 180 100 160| 179 259 180 180 140| 276 380| 200 300 200| 286 744) 220 320 140| 379 306 0
713072008 1600 2000 1800 990 3363000 2000 2400[1585| 496|3400 3800 4000|1858] 638| 100 800 800 408 344| 029
8/6/2008] 360 200 160 290/ 344 500 440 800 515 521| 240 400 400| 369 6101000 620 580 805 433 0
8/12/2008( 420 400 280| 352 356| 240 280 260| 332 493 240 360 420] 349 535| 40 40 140] 105 335 0
8/20/2008 160 240 560| 201 325| 520 500 300| 492 516|1600 1800 1000 1141] 600] 5200 6600 7200 3349| 535 0
B/27/2008] 600 280 220| 336 369| 260 220 240( 288 521| 600 220 200| 410 645 260 340 400( 385 536 0
9/3/2008] 280 240 600| 228 275 300 160 200 258 36211400 1200 1000| 848 &52( 200 600 180 389 531 0
9/10/2008( 1600 860 340| 709 329|1800 1400 1000| 968 411| 740 200 1600| 383 3559|1200 1400 1600[ 970 551 11
9/19/2008( 1500 540 720| 628 3691500 2500 2500|1174 530[ 1600 120 200| 467 S592|3500 2400 3000[1648| 957 0
9/25/2008| 800 260 280| 430 430| 600 600 300 544 540] 340 340 400| 397 479 560 160 600 356 611 0
10/1/2008| 160 140 200| 231 399] 20 40 200 73 410[1000 800 860( 690 532] 160 140 60| 233 553] 0.14
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Table 2. Weekly E. coli sampling results (counts per 100 mL) from the Main Branch Clinton River (Stations CR1-CR13); June 3-September
30, 2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

CR1 CR2 CR3 CR4
Clinton River Spillway at Harper

Rd. Main Br. Clinton at Crocker Bivd.] Harrington Drain at Harrington Rd. Main Br. Clinton at Moravian Rd. %

@

O
[= ] — — - — ==
El sl 5 5 % 2/ s 5 B 3 2 s & 5 =T 2 s & B 3 2|88
w 1 O o [ ') 1 @] o [ [5) 1 O o [} [5] 1 O o [ o | ™ —=
6/4/2008]| 1200 1040 1000|1077 1600 1800 3800|2220 3200 4400 4800 4073 800 600 1000] V&3 0.48
6/9/2008] 600 200, 400 363 3000 1200 1000] 1533 4500 3500 3500] 3806 1600 2400 3200] 2308 063
6/18/2008| 1000 760 1400] 1021 2400 860 1200]11353 1200 380 1000 77O 1800 440 1000] 925 0.04
§/24/2008] 160 120 120] 132 440 1800 22001203 1200 1600 2000 1566| 1800 1800 G600] 1248 0.21
6/30/2008| 480 400 440 439 471| 540 400 440| 456 1204 780 760 1400 940 1774 800 520 6001 630 1056] 006
7/6/2008] 2200 1200 180] 168 325| 560 2600 4800 1912| 1168 2000 8800 2000) 3277] 1698 ns ns ns ns nal 009
7M15/2008] 280 1400 10200] 1587 436| 1000 1000  860| 931 1062| 1400 1200 800] 1104] 1326 400 320 5200 405 na 0
7/22/2008| 580 5400 1320| 745 410]3200 1400 8400]3351|1273| 12200 7200, 6800 8422]2139] 5600 6200 7400] 6978] na| 0.73

7/29/2008] 160 280 400 262 470| 240 180 400| 259 936] 800, 480  560| 599 1765 300 300 800 416 na 0
8/7/2008( 180 100 200 71 326| 500 800 360| 524 962| 3600 1000 14000 1713 1991 80 280 380[ 260 na 0
8/11/2008| 40 210 200| 119 2304|2400 2400 3800)2797{1039| 750 8400 700|765 1488| 1000 2000 2200| 1639] &71| 034
8/19/2008| 180 200 160 179 187| 200 220 380| 256 799 1060 1200 1600 ‘126?'1530 500 560 4601 537 921 0
8/26/2008] 180 200 140( 171 147 200 200 180 1935 451 5000 400 740|529 880 440 220 280 300 491 0
9/2/2008( 140 40| 140{ 92 119] 960 380 17400]18352| 669| 12600 2800 S9400] 69221435 20600 18200 17000[18541] 1050 0
9/8/2008| 260 80| 140| 143 137|4800 4600 3000]4046(1007| 3000 3800 4800) 3796]11682| 1000 1600 2600 1608]11511] 0.26
9/18/2008] 800 200 800| 504 183] 420 =20 @ 3500|1212] 852| 2000 1400 1000{ 1408{1901| 1400 560 600 778 1302 0
9/24/2008| 20 60 100| 49 141 180 340 200 230 834 o60 2000 500|383 1496 180 260 360 236 1123 0
9/30/2008] 60 200 180 129  133]1020 1460 980) 1134] 1189] 1800 17400 15800 ?910'25?0 1000 1600 3200] 1724|1593 007
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Table 2 (continued). Weekly E. coli sampling results (counts per 100 mL) from the Main Branch Clinton River (Stations CR1-CR13);

June 4-September 30, 2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

Main Br. Clinton at Garfield Rd.

CRS

CR6

Red Run Drain at Utica Rd.

CR7

Main Br. Clintan at Schoenner

Rd.

CR8

Main Br. Clintan at Riverland

Rd.

= i - i — ==

5l 5 & 5 =T 2| % & 2 =% 2% & 5z 2/ s 5 3 3 2[38

[9)] 1 O o [ @ —_ O o [ @ — O o [} @ 1 O o [ o | =
B/4/2008 1000 3000 3400 2169 12000 1400 1400 1330 1400 1400 1600] 1464 &00 800 160011008 0.48
6/9/2008] 3500 1800 16001 2160 4500 3400 1200| 2638 800 600 400 377 600 200 600 416 063
6/18/2008 420 400 200 438 2000 2000 2400] 2125 600 860 480 628 2400 780 10001232 0.04
6/24/2008 2200 4200 2000 2644' 32000 2600 3400] 3047 1600 2200 1000] 1521 2200 2000 120001741 0.21
6/30/2008 400 300 460 381 1156 1000 1000 820 936 1843| 500 500 400| 464 8822|1200 1200 1600] 1321} 1035 0.06
7/8/2008] 10000 52000 640001 32166] 1983 10500 11800 6600) 9351|2722 400 420 300 369 624] 320 220 360| 294 809] 0.09
71M15/2008 1000 1500 740 1035) 1711 4000 2800 660[ 1948] 2562| 360 340 600 419 585| 600 100 180 221° 713 0
712212008 1000 4200 7800 3200f 2547] 13400 14800 9600| 12394 3646] 1800 1000 2400] 1629] 708| 1640 3200 2040 2204' g01| 073
T/29/2008 220 400 260 316 1666 560 200 640 &70 2608 220 320 220| 249 493] 260 200 200 218 529 0
8/7/2008 360 440 400 399 16681 1200 00 400] 621 2402| 360 800 400| 487 498| 360 220 200] 231 379 0
8/11/2008 800 800 940 844 812 2800 2000 1200] 1887]|1744| 300 600 600 476 S524|1000 1600 2800]1649] 533] 0.34
8/19/2008 500 600 360 476 695 480 460 400 445 1299 180 380 320| 280 483| 500 240 240| 307 &72 0
8/26/2008 600 1200 1000 896 539 1600 1000 800 1086 798| 360 600 740 543 388| 800 1600 400| 800 467 0
9/2/2008] 3000 9400 380 2205' 795 280 440 4400 378 T35| 240 460 380 347 414] 180 400 340 290 494 0
9/8/2008 660 780 1400 897 934 7400 6200 46001 59541 1155] 620 560 500 558 426| S60 440 280 410 545 026
9/18/2008 1500 200 200 391 801 1200 480 400 613 922| 400 1200 1000| 783 470| 220 460 540| 379 406 0
9/24/2008 160 260 260 221 687 480 440 240] 370 889 180 120 180| 157 419| 200 140 180 171 362 0
9/30/2008 8800 10800 2000 S714] 996| 13600 14200 18400] 15260] 1508] 860 600 1600 938 468] 3000 2400 82011807 426] 007
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Table 2 (continued). Weekly E. coli sampling results (counts per 100 mL) from the Main Branch Clinton River (Stations CR1-CR13);
June 4-September 30, 2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

CR9 CR10 CR11 CR12 CR13
Main Br. Clinton at Auburn Rd. | Main Br. Clinton at Ryan Rd.  [Main Br. Clinton at Dequidre Rd] Paint Creek at Rochester Rd. [Main Br. Clinton at Diversion St %
5 @ @ 5 |5
o g £ £ £ SELS
g = 8 = 8 = 8 = 8 kS 8 6§
@ . 2 2 . g 2 . 2 9 . 2 2 . 2 2|3
Bl - = z al » £ E 2 9| « = = a4l - € & =2 ¢ o 2 % =z 9|FE
m 7] Y [} @ @« = o o [T} o o] 7] © Y (=) @ @« A4 (=3 B
wn 1 @] [} I5e) 1 O o [} © _1 O (] '] 1 @] o [} e} 1 Q o [} 2 —
6/4/2008| 600 1200 832 1200 800 600| 832 800 1200 931 400 500 400( 431 600 400 660 541 048
6/9/2008| 4001200 660 2500 200 1000[ 794 400 1200 af7 800 2000 600| 986 1000 400 400| 543 0.63
6/18/2008| 240 400 | 326 540/ 400 180 339 160 180 | 226 140 120 400| 189 120 200 820) 270
6/24/2008| 1800 3200 |1664| 2400 800 6200|2283| 1200 1600 [ 1390 1040 1200 1000|10??| 1600 1400 1400] 1464
6/30/2008] 200 1000 431 663| 400 1000 1600 862 849| 160 200 179 497| 200 2200 180] 199 444| 520 460 600| 524 S71
7/8/2008| 2801 80 238 516] 400 600 60| 243 664| 600 540 497 438| 860 1340 880I1005| 526| 240 600 420 393 536
7/15/2008] 120 600 2511 425] 160 220 100 152 477 260 800 | 405 408| 160 100 160| 137 354| 360 360 580 422 508
7/22/2008] 1000 1200 986 531] 3800 1800 1200|201?| 681| 1000 3000 [1533] 599| 660 740 V40| 712 462| 600 600 1200 756 626
320 422 383| 220 140 80| 135 389
8/7/2008| 180 220 247 2941 200 240 300| 243 328| 440 180 311 473| 780 540 440| 570 473| 140 180 160 159 306

§/11/2008| 1600 600
8/19/2008| 120 260
8/26/2008| 300 1000

9/2/2008] 340 280

9/8/2008]| 400 400
9/18/2008| 580 800
9/24/2008| 140 160
9/30/2008] 540 1200

944 3687|1400 520 360| 640 397| 700 600
171, 358| 120 140 240| 159 401| 500 160
493 312| 300 460 800| 480 301| 340 400
276 352| 180 3600 500 319 328 740 400
407 389 340 400 400| 379 358| 340 3500
580 353 360 280 600| 393 325 560 480
| 165 3301 140 200 180] 171 330| 180 220
1053] 408]2200 1200 500{1097) 389] 1100 1060

561 484 520 600 560| 559 42011200 880 740| 921 363
268 446| 380 450 280 366 512| 200 180 260 211 316
434 346 240 260 220 239 411] 400 440 480 439 283
706 428| 200 780 600) 750 461)2400 280 480| 686 392
401 450] 1200 1800 2200|1681] 573|1600 2400 800)1454] 611
544 448| 260 200 340| 261 492| 800 120 200| 268 477
| 199 422| 240 200 180] 205 438| 240 560 220| 309 3515
1009]) 500] 680 2200 2200)1487) 6311000 400 800 684 3563

£ e
o o
0 14
800 840
600 400
360 400
800 1400
400 180
600 380
220 320
800 1200
7/29/2008] 120 200 140( 150 328| 400 160 140| 208 422| 240 220| 280| 245 423| 560 420

380 380
780 420
160 240
400 500
220 1200
420 380
420 500
200 200
1800 880

34



Table 3. Weekly E. coli sampling results (counts per 100 mL) from the Middle Branch Clinton River (Stations MB1-MB4); June 5-October 1,
2008. Exceedances of the TBC WQS are shaded gray and PBC exceedances are outlined in bold.

MB1 MB2 MB3 MB4
Middle Br. Clinton at 25-Mile Middle Br. Clinton at 21-Mile Gloede Dr. at Romeo Plank rd. Middle Br. Clinton at Heydenreich

[ [ [ oy [ O

o o o 2|3
£ £ £ El s —
o o o ol - =
5 6 x & x O x ole<
5 .| 2 7 5 .| = & s .| 2 ® 5 .| 2 #Fl =2
« T £ z Q| =« £ £ z o = £ E z gl - £ £ z Q|85
3 8 F & g5 38 £ 8 g 5 & g &2 =5 &8 F &8 gldc
6/5/2008| 460 380 60| 418 860 440 600] 615 1200 G600 1000] 849 1400 1400 1000] 1400 0.24
6/11/2008| 960 920 1000| 940 2200 1600 2400]1876 600 2400 2000 12DO| 3200 2800 2400] 2993 0.65
6/19/2008| 800 1000  360| 894 520 500  340| 510 720 820 400 768 500 540 7201 520 0.07
6/25/2008| 1000 800  800| 894 700 880 800| 785 800 240 560 438 660 1000 5001 812 015
7/2/2008| 1400 600  800| 593 715| 600 1300 680 883 836 600 740 1000 475 696 800 1000 7000 823 1078 0
7/9/2008| 800 1200 1080| 630 776| 400 880 860 657 847 460 620 600 448 612 940 720 620 746 950 0
7/16/2008| 1400 1000  600| 654 7721|1000 1400 800 973 743| 1400 3400 1000] 827 519 400 520 6400 476 658 0
7/23/2008] 900 600 600l 519 @47 700 480 600] 630 775 2000 2200 1400 11D4| 558 640 1000 1600] 710 70O 0
7/30/2008| 2800 1120 1280|1017| 664(2800 1120 1280[1260] 852 600 800 820 5486 584 380 240 3400 376 600 029
8/6/2008[ 1000 220  340( 423 620| 960 1000 1200 837 843| 1600 2000 1800 1115| 693 600 600 7800 629 569 0
8/12/2008| 360 260  520| 322 543| 200 220 400 287 714| 1600 1200 2600 863 790 400 1200 1000] 724 566 0
8/20/2008| 220 300  380| 278 457 220 4600 4000 847 694 300 160 380 295 703 300 340 2800 415 550 0
8/27/2008| 260 400 160 337 419| 220 600 600 440 646 780 920 800 727 647 800 580 4401 670 544 0
9/3/2008| 680 560  200| 471 360| 200 300 340 321 492 500 600 600 542 645 580 440 440 548 587 0
9/10/2008| 600 380  560| 422 359|3000 1600 2000]1389| 544 2000 2400 2600 1383| 674| 3000 3600 24001 1938| 735 1.1
9/19/2008( 1400 1000  800| 803 431| 180 160 3000 257 532 2000 1000 1400 1242| 725 2500 1400 1200] 1364| 834 0
9/25/2008] 300 280 480| 330 447 840 640 100| 636 503| 1400 1000 1600[ 949 915 1000 1200 900] 1032|1000 0
10/1/2008] 5600 6000 680 512 486[/1600 600 580| 799 567| 5200 6400 5400 2640|1185 4200 5200 5400| 2958|1346 014
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Table 4. Summary of data for all stations, including station geometric means, the number of
PBC and daily maximum TBC WQS exceedances, and the results of bacterial source tracking
at selected stations (+ indicates that the biomarker was detected; - indicates that no biomarker
was detected). Station NB2 was sampled for Bacterial Source Tracking on two dates with
mixed results.

- 0‘2’6 009 © &)}q,e
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& S S/ SE/ &8/ F @ ®
@’\. %‘b' é\) $ é\) $ %\"b' (QQ’ O’b’ \6\0 \2\0 ‘o(b- @0
CR1 Clinton River Spillway at Harper Road 3 7 249
CR2 Main Br. Clinton River at Crocker Blvd. 11 14 975
CR3 Harrington Drain at Harrington Rd. 11 18 1778 - +
CR4 Main Br. Clinton River at Moravian Rd 7 15 1005
CR5 Main Br. Clinton River at Garfield Rd 8 17 1135
CR6 Red Run Drain at Utica Rd. 11 18 1686
CR7 Main Br. Clinton River at Schoenner Rd. 3 15| 546
CRS8 Main Br. Clinton River at Riverland Rd. 7 12 579
CR9 Main Br. Clinton River at Auburn Rd. 2 11 430
CR10 Main Br. Clinton River at Ryan Rd. 3 12 456
CR11 Main Br. Clinton River at Dequindre Rd. 3 5 474
CR12 Paint Creek at Rochester Rd. 4 6 482 - +
CR13 Main Br. Clinton River at Diversion St. 2 5 458
MB1 Middle Br. Clinton River at 25 Mile 1 17 582
MB2 Middle Br. Clinton River at 21 Mile 3 16 729
MB3 Gloede Drain at Romeo Plank Rd.. 6 17 1024 - +
MB4 Middle Br. Clinton River at Heydenreich Rd. 6 18 900
NB1 North Br. Clinton River at 29 Mile 4 5 279
NB2 Coon Creek at North Rd. 8 14 767 +- -+
NB3 East Br. Coon Creek at 26 Mile Rd. 1 8 306
NB4 Coon Creek at 26 Mile Rd. 3 10 337
NB5 North Br. Clinton River at 26 Mile 1 8 326
NB6 North Br. Clinton River at 24 Mile. 2 13 402
NB7 McBride Drain at Card Rd. 5 16 725 + +
NB8 North Br. Clinton River at end of Dunham Rd 2 13 363

Table 5. 2006 Land Cover Classification of the entire TMDL watershed and the Main Branch,
y) as a percent of total land area.

Middle Branch, and North Branch Clinton River (separatel

Entire TMDL
2006 Land Cover Classification Watershed | Main Branch |Middle Branch|Morth Branch
Developed, High Intensity 5% 12% 4% 1%
Developed, Medium Intensity 17% 3% 18% 2%
Developed, Low Intensity 19% 27% 25% 6%
Developed, Open Space 10% 11% 14% 5%
Cultivated Crops 16% 0% 10% 37%
Pasture/Hay 8% 0% 6% 17%
Grassland/Herbaceous 1% 0% 1% 2%
Deciduous Forest 13% 7% 14% 17%
Evergreen Forest 1% 1% 1% 1%
Mixed Forest 1% 1% 1% 1%
Scrub/Shrub 1% 0% 1% 2%
Palustrine Forested Wetland 5% 4% 3% 7%
Palustrine Scrub/Shrub Wetland 1% 0% 1% 2%
Palustrine Emergent Wetland 1% 1% 1% 1%
Bare Land 1% 0% 1% 1%
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Table 6. Percent of land area in the Lower Clinton River TMDL watershed located within each
municipality. Municipalities that hold an MS4 permit are marked with an “X.”

Municipality Name County Percent of TMDL Watershed MS4 community
Armada Twp Macomb 8%

Center Line Macomb <1% X
Chesterfield Twp Macomb <1% X
Clinton Twp Macomb 10% X
Fraser Macomb 2% X
Harrison Twp Macomb <1% X
Macomb Twp Macomb 17% X
Mt Clemens Macomb 2% X
Ray Twp Macomb 17%

Rochester Oakland <1% X
Rochester Hills Oakland 2% X
Roseville Macomb 1% X
Shelby Twp Macomb 16% X
Sterling Heights Macomb 5% X
Utica Macomb <1% X
Warren Macomb 6% X
Washington Twp Macomb 11% X

Table 7. Percent of land area in the Lower Clinton River TMDL watershed located within each
county. Counties that hold an MS4 permit are marked with an "X.”

County Percent of TMDL W atershed| MS4 community
Macomb 91% X
Oakland 1% X
St. Clair <1% X
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Table 8. NPDES facilities discharging to the Clinton River watershed. COCs under the
General Storm Water Permit are listed in Appendix 2.

Facility Name Permit Details Permit No. Latitude Longitude
Individual Permits

Mt Clemens WWTP MI0023647 42 6000 -82 8661
Selfridge ANGB MI0055328 42 6111 -82_8306
MDOT - Statewide M54 MIO057 364 na na
MNew Haven Schools-Ray Twp MI0058039 427203 -82.8794
Regulated Municipal Separate Storm Sewers

Cakland Co MS4 Phase Il 'Watershed Permit MIGE10042 na na
Macomb Co M54 Phase Il 'Watershed Permit MIGBE10052 na na
Shelby Twp M34-Macomb Phase | Watershed Permit MIGBE10115 na na
Rochester M54-Oakland Phase Il Watershed Permit MIGE10219 na na
Rochester Hills M54-0akland Phase Il Watershed Permit MIGE10283 na na
Clinton Twp MS54-Macomb Phase Il Watershed Permit MIGE10299 na na
Center Line MS4-Macomb Phase Il Watershed Permit MIGE10304 na na
Washington Twp MS4-Macomb | Phase Il Watershed Permit MIGE10305 na na
Utica MS4-Macomb Phase Il 'Watershed Permit MIGB10306 na na
Romeo MS4-Macomb Phase Il 'Watershed Permit MIGB10309 na na
Mount Clemens MS4-Macomb  Phase | | \Watershed Permit MIGE10311 na na
Macomb Twp M34-Macomb Phase | Watershed Permit MIGE10312 na na
Chesterfield Twp M34-Macomb | Phase Il Watershed Permit MIGBE10310 na na
Fraser M54-Macomb Phase Il Watershed Permit MIGE10308 na na
Harrison Twp MS4-Macomb Phase Il Watershed Permit MIGE10313 na na
Selfridge ANGB M54 - Macomb Phase Il Jurisdictional Permit | MIS040043 na na
Sterling Heights M54 Phase | Jurisdictional Permit | MIS040085 na na
Warren MS4 Phase | Jurisdictional Permit | MIS040083 na na
Cleanup of Water Contaminated by Petroleum Products, General Permit: MIG0E0000

Speedway SuperAmerica 2254 MIGOB1076 42 6716 -83.0166
Non Contact Cooling Water, General Permit: MIG250000

International Paper Co-VWarren MIG250009 42 4633 -82.9933
Storm Water from Industrial Activities, General Permit: MIS110000

See Appendix 1

Storm Water Discharges With Required Monitoring, General Permit: M1 5120000

DuPont-Mt Clemens MIS120007 42.6125 -82.8897
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Table 9. USGS gage locations for each station and the period of record for each gage used in
load duration curve development.

Gage Number |Location Stations Period of Record

4165500 Clinton River at Moravian Dr. CR1-CR2 Oct 1968 to current year
CR4, NB1, NB5-NB8

4164500 N. Br. Clinton at Mt. Clemens and MB1-MB4 May 1947 to current year.

4164000 Clinton near Fraser CR5 May 1947 to current year.

4164300 East Branch Coon Creek at Armada |CR6, NB2-NB4 October 1958 to current year.

October 1978 to December 1982, March 1996 to
4161820 Clinton at Sterling Heights CR7-CR11 May 1998, July 2001 to current year.

4161540 Paint Cr. At Rochester CR12 October 1959 to current year.

May 1935 to June 1939 and February to
September 1940 , October 1956 to September
1982 , water years 1983-91 (operated as a crest-
stage partial-record station), July 2001 to
September 2002, water year 2003 (operated as a
crest-stage partial-record station), April 2004 to
4161000 Clinton at Auburn Hills CR13 current year.
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Appendix 1. Assessment units proposed to be listed as nonattaining for the PBC and TBC
designated uses in the 2010 Section 303(d) list and addressed in this TMDL.

CLINTON RIVER AUID: 040900030306-01
County: Macomb SIZE: 519 M
Location: Armada and Ray Drain, Coon Creek, Priest Drain, Tupper Brook, Unnamed
Tributaries to Coon Creek, and Unnamed Tributary to Priest Drain

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030307-01

County: Macomb SIZE: 32.4 M

Location: Middle Branch Clinton River and Unnamed Tributaries to Middle Branch Clinton River
Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Sewage discharges in unsewered areas and illicit connections to storm sewers

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030307-02
County: Macomb SIZE: 17.1 M
Location: Unnamed Tributaries to Yates Drain and Yates Drain

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030308-01

County: Macomb SIZE: 32.8 M

Location: Healy Drain, Heide Drain, Miller Drain, Price Brook, Unnamed Tributaries to Healy
Drain, and Unnamed Tributary to Price Brook

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030309-01

County: Macomb SIZE: 57.7M

Location: Bannister Drain, Crittenden Drain, Decker Drain, Dunn Drain, Harris Drain, Kenner
Drain, Lewis Drain, Longstaff Drain, Longstaff Drain Number Two, Shoemaker Drain, Unnamed
Tributary to Middle Branch Clinton River, and Utica Drain

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Sewage discharges in unsewered areas and illicit connections to storm sewers

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030310-01
County: Macomb SIZE: 3.8 M
Location: North Branch Clinton River

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010



Appendix 1 cont.

CLINTON RIVER AUID: 040900030310-02
County: Macomb SIZE: 9.7 M
Location: North Branch Clinton River and Wyman Drain

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030310-04
County: Macomb SIZE: 19.6 M
Location: North Branch Clinton River

Use impairments: Total and partial body contact recreation.

Cause: E. cali

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030310-05
County: Macomb SIZE: 10 M
Location: CAMP BROOK DRAIN

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030311-01

County: Macomb SIZE: 479 M

Location: Heydenreich Drain, Howard Drain, Middle Branch Clinton River, Miller Drain, Nicol
Drain, Pingle Drain, Preston Drain, Unnamed Tributaries to Middle Branch Clinton River, and
Zander Drain

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture, sewage discharges in unsewered areas and illicit connections to storm

sewers

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030312-01

County: Macomb SIZE: 47.8 M

Location: Conklin Drain, Hammon Drain, Hart Drain, McBride Drain, North Branch Clinton
River, Thoel Drain, Unnamed Tributary to Hart Drain, and Unnamed Tributary to McBride Drain
Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Agriculture and Sewage Discharges in Unsewered Areas

TMDL Year(s): 2010

CLINTON RIVER AUID: 040900030401-01
County: Macomb SIZE: 20.2 M
Location: SWEENEY DRAIN AND HARRINGTON DRAIN

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Sanitary Sewer Overflows and illicit connections to storm sewer

TMDL Year(s): 2010



Appendix 1 cont.

CLINTON RIVER AUID: 040900030402-04

County: Macomb SIZE: 14.8 M

Location: Clinton River, Cranberry Marsh Drain, Faulman Drain, Hildebrandt Drain, Kukuk
Drain, and Unnamed Tributaries to Clinton River

Use impairments: Total and partial body contact recreation.

Cause: E. coli

Source: Combined Sewer Overflows from Pontiac

TMDL Year(s): 2010



Appendix 2. List of facilities holding Certificates of Coverage under the Industrial Stormwater
Permit (MIS11000) within the TMDL watershed.

Storm Water from Industrial Activities, General Permit: MIS110000

Facility Permit No. Latitude| Longitude
Continental Plastics MIS110061 42 5425 -82.9322
Blue Water Fabricators MIS110067 42 6264 -82.9039
Lincoln Die Casting-FHoseville MIS110069 42.4939) -82.9661
CBS Boring & Machining-Fraser MIS110073 42 5442 -52.9383
Joint Production Technology MIS110074 42 6753 -82.9733
Auto-Con Corp-Clinton Twp MIS110080 42 5559 -82 9278
Jolico-JB Tool Inc MIS110083 42 6600( -83.0697
Westgood Mfg-15211 11 Mile MIS110084 424939 -82.9644
DieTech Morth America LLC MIS110085 42 5125 -82.9500
A & M Industries MIS110087 42 5683 -82. 9167
Triumph Gear Sys-Macomb Inc MIS110091 42 6714 -82.97TH1
H & M Machining Inc-Roseville MIS110094 42 5136 -82.9497
Thread-Craft-Sterling Hgts MIS110096 42 6169 -83.0372
Howard Finishing LLC MIS110105 42 5144 -82.9600
Barcoa Manufacturing MIS110122 42 6019 -82.8519
Selfridge Plating-Mt Clemens MIS110123 42 6031 -82.8519
Par-Kut International MIS110124 42 6000{ -82.8539
Morthern Industrial Mfg MIS110125 42 6014 -82.8553
Yates Cider Mill LLC MIS110213 42 6728 -83.0933
Johnson Controls-Mt Clemens MIS110224 42.6044| -82.8983
Mini Mix Supply-Clinton Twp MIS110233 42 5486 -82.9275
Sur-Flo Plastics-VWarren MIS110235 424750 -82.9825
Arlington Transit Mix MIS110243 42 6694 -83.0367
Profile Mfg-Chesterfield MIS110250 42 6722 -82.8494
Ernies Auto Parts MIS110253 42 6050 -82.8517
Barrett Paving-Mt Clemens MIS110256 42 6008 -82.8117

Don & Hanks Highway Auto Parts | MIS110259 42 5103 -82.9567
Harry & Sons Auto Parts-\Warren MIS110260 42 4897 -82.9769

Waste Management-East MIS110263 42 5419| -82.8847
Visteon Corp-Utica Fac MIS110276 42 6661| -83.0631
Lunar Industries-Clinton Twp MIS110280 42 5500 -82.9267
Hydra-Fab-Eastpointe MIS110304 42 4644 -82.9706
Burkard Industries Inc MIS110307 42 5558 -82.9300
M & W Manufacturing Co MIS110308 42 4636 -82.9844
Superior Heat Treat LLC MIS110333 42 5625 -82 9167
A-1 Stampings-Fraser MIS110334 42 5417 -82.9292
Aero Grinding Inc-Roseville MIS110338 425042 -82.9611
(Great Lakes Paper Stock Corp MIS110340 42 65208| -82.9483
Tonys Die & Machine-\Warren MIS110342 42 4695| -52.9839
TBL Trailer Inc-Fraser MIS110354 42 5303 -82.89417
Walverine Bronze Co-Roseville MIS110358 42,5047 -82.9681
Middleton Auto Parts-Fraser MIS110361 42 5406( -82.9339
Wenture Ind-Masonic Plt MIS110369 42 5314 -82.89450
Moon Roof Corp of America MIS110371 42 65022 -82.9625
TM Smith Tool Intl Corp MIS110374 42 6039 -82.8972
Fori Automation-Shelby Twp MIS110381 42 6706 -82.9811
Morgren Automotive-Clinton Twp MIS110382 42 6292 -82 8758
Warhoops Auto & Truck Parts MIS110387 42 6000 -83.0417

Van Loon Ind-Clinton Twp MIS110400 42,5661 -82.9144




Appendix 2 cont.

Storm Water from Industrial Activities, General Permit: MIS110000

Facility Permit MNo. Latitude| Longitude
Radar Industries-Roseville MIS110401 42 5022| -82.9628
Inter-Lakes Bases-Fraser MIS5110404 42 5497 -82.9428
Ultimate Hydroforming Inc MIS110406 42 6025) -83.0381
Global Rollfarming Systems LLC MIS110411 42 5074| -B2.9555
Regal Prototypes Inc MIS110412 42.6208| -83.0458
AN-R Mfg-Fraser MIS110447 42.5485| -82.932%
Advance Precision Grinding MIS110448 42 5125| -82.9547
Grippe Machining & Mfg Co MIS110510 42 51588 -82.9631
US Mfg Corp-Fraser MIS110766 42 5317 -82.9389
SND Steel Fabrication Inc MIS110770 42 666T| -83.0119
John Carlo-Rex Model S 2017 MIS110788 42 6272 -B2.9244
Phalanx Inc-Roseville MIS110790 425139 -82.9589
Edrich Products-Fraser MIS110809 42 5410] -82.9423
A-1 Roll Co-Mt Clemens MIS110876 42 5958 -82.8M17
G & F Prototype Plasters MIS110877 425431 -82.9383
Austemper-Clinton Twp MIS110801 42 6542 -82.9333
Automated Production-Fraser MIS110895 42 5458| -82.9364
Avon Broach & Production Co MIS110898 42 6656| -83.1125
Electroplating Ind-Clinton Twp MIS110914 42 6264 -82.9042
Diversified Fabricators-Fraser MIS110916 42 5521 -82.9377
MW Gilco LLC MIS110923 42 5161| -82 9667
MNat Asphalt Products Inc MIS110930 42 6697| -83.0083
Discount Auto Salvage LLC MIS110932 426031 -82.8903
Motor City Stamping MIS110933 42.6517| -82.8497
Prototype Tooling & Mig-Fraser MIS110935 42 5500] -82.9333
Oakland Tool & Mfg-Fraser MIS110936 42 5517| -B2.9425
MNP Corporation-Utica MIS110950 42 6219 -83.0386
Piper Industries-Roseville MIS110952 42 5161 -82 9597
Technical Rotary Senices MIS110956 424822 -82.9814
RCO Engineering Inc-Hoseville MIS110957 42.5103] -82.9631
Sterling Concrete-Washington MIS110961 427333 -83.0353
Wolverine Plating-Roseville MIS110969 425111 -82.9556
Specialty Steel-Fraser MIS110977 42 6506] -52.9428
FormTech Industries MIS111019 42 5503| -82.9364
John Carlo Inc-Johnson Plt 225 MIS111036 42 6272 -B2.9244
John Carlo Inc-Plt 2721 MIS111038 42 6272 -B2.9244
UPS-Roseville MIS111054 42 5131 -82 9636
Michigan Production Machining MIS111069 426714 -82.9567
Concord Tool & Mig-Mt Clemens MIS111083 426031 -82.8992
LUtica-Craft Industries MIS111114 42 6700 -83.0036
Utica Transit Mix & Supply Co MIS111147 42.6064| -83.0314
Press-Way-Clinton Twp MIS111154 42 5542) -82.9261
CBS Boring & Machine Co Pt 3 MIS111155 42 5514| -B2.9364
CBS Boring & Machine Co Pt 2 MIS111156 42 5522| -B2.9428
Roberts & Sons-Roseville MIS111158 42 5211 -82.9528
Hydra-Lock-Mt Clemens MIS111163 42 5958| -82.8792
Midwest Brake MIS111174 42 4883 -82.9736
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Storm Water from Industrial Activities, General Permit: MIS110000

Facility Permit MNo. Latitude| Longitude
John Carlo Inc-2828 Rex MIS111179 42 6272 -82.9244
John Carlo-Johnson Pit 2841 MIS111195 42 6265 -82.9211
Fairlane Tool Co-Groesbeck Hwy MIS111207 42 5303 -82.9417
Mational Precast Structural MIS111223 42 6708| -82.9811
Fairlane Products-Fraser MIS111227 42 5450| -82.9358
Vac-Met Inc-Fraser MIS111235 42 5281 -82.9347
JAC Products Inc Rollform MIS111237 42 6728 -83.0103
Casadei Structural Steel Inc MIS111245 42 6158| -83.0425
Sur-Flo Plastics-Fraser MIS111247 42 5503 -82.9342
Fadar Industries Inc-\Warren MIS111251 42 8032 -82.9705
Warren Industries Inc-Clinton MIS111264 42 8532| -82 8876
AZ Automotive-Centerline MIS111270 42 4683 -83.0338
AZ Automotive-Roseville MIS111271 42 5158 -82.967%
Tower Automotive-Clinton Twp MIS111276 42 6275| -82.8762
Lakeside Building Products MIS111279 42 5975 -82.8865
IUS Farathane-Utica MIS111281 42 6681 -83.0116
Hamlin Tool & Machine Co MIS111283 42 6619 -83.1054
Lapeer Metal Stamping Co Inc MIS111284 42 6044 -82.8986
Qakley Plt 4 MIS 111290 42 5483 -82.9426
Oakley Plt 6 MIS11129 42 5522 -82.9327
R J Flt 3-Fraser MIS111293 42 5520| -82.9428
Oakley Plt 2 MIS111294 42 5570 -82.8778
Oakley Plt 3 MIS111295 42 5570 -B2.8778
Dakley Pit 1-Clinton Township MIS111296 42 5570 -82.8778
Oakley Pt 7 MIS111299 42 5522 -82.9327
Plast-0-Foam MIS111300 42 6236 -82.8594
Advanced Accessory Systems MIS111310 42 6690 -82.9873
Atlas Tool Inc-Roseville MIS111321 42 5185 -82.9512
Logghe Stamping Co-Fraser MIS111361 42.6328| -82.9760
First Student Inc 20197 MIS111370 42 5997 -82.8881
Special Tool & Engineering Inc MIS111377 42 5481 -82.93N
Rivas Inc MIS111379 42 6693 -82.9824
Century Plastics Inc MIS111389 42 6694 -82.9736
Century Plastics Inc MIS111389 42 6694| -82.9736
La Fata Cahinets MIS111402 42 6696 -82.9774
Diversified Industries MIS111403 42 5125 -82.7583
Powder Cote || MIS 111406 42 6031 -82.8956
Positive Ind-American Laser MIS111414 42 4638| -82.9290
Positive Ind-American Laser MIS111414 42 4638 -82.9290
Positive Ind-American Laser MIS111414 42 4638 -82.9290
Duggan Manufacturing MIS111416 42,6595 -83.0707
Pamar Ent Portable Crusher MIS111437 42 5958 -82.9042
Faurecia Automotive Seating MIS111443 42 7112] -83.0624
Anderson Cook Inc MIS111452 42 5520 -82.9428
Mica-Tec MIS 1114566 42 4528 -83.0053
Acument Global Technologies MIS111457 42 4508| -83.0077
Sterling Die and Engineering MIS5111462 42 6768| -82.9692
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Storm Water from Industrial Activities, General Permit: MIS110000

Facility Permit MNo. Latitude| Longitude
M & W Manufacturing Company MIS111481 42 5186] -82.9506
Deluxe Technologies LLC-Fraser MIS111487 42 5521 -82.9377
Accurate Boring Co MI5111489 42 5483 -82.9426
Faurecia - Fraser MIS5111490 42 5411 -82.9373
Foush Industries-Levan Road MIS111499 42 3729 -83.4043
HAwon Gear Co MIS111500 42.6828| -83.002%
Marten Models and Maolds MIS111502 42 5485| -B2.9325
Fraser Grinding Co - Riviera MIS111503 42 5484 -82.9376
Fraser Grinding Co - Groesbheck MIS111504 42 5412) -82.9322
Fraser Grinding Co - James J P MIS111505 42 5485] -82.9325
Visioneering MIS111506 425332 -82.9419
U5 Machine Co Inc MIS111508 42 5371 -B2.9421
PCS Co MIS111510 42 5521 -B2.9377
Eifel Mold and Engineering MIS111512 42.5258| -82.9515
Firestone Metal Products MIS111513 42 5354| -B2 9862
Supreme Gear Co MIS111516 42 5483 -82.9426
Midwest Gear & Tool-Roseville MIS111518 42 5158| -B2.9625
Dominion Tech & Viking MIS111519 42 5146 -82 9607
Hushky LLC MIS111520 42 5034 -82.9654
Hercules Machine Tool & Die MIS111522 42 A4767| -82.9842
Hercules Machine Tool & Die MIS111522 42 4767| -82.9842
L & M Machining & Wfg MIS111528 42 AT6T| -B2.9842
Magna-Ryan Road Facility MIS111530 42.5354| -82.9862
Troy Design & Manufacturing MIS111532 42 4688| -53.0085
Mariah Industries Inc MIS111534 42.4497| -82.9844
Emtech MIS111536 42 6071 -B3.0485
U5 Farathane-Merrill Rd MIS1115638 42.5999| -83.0481
Mid-Michigan Recycling-Macomb | MIS111543 42 6504 -82.85594
Hi-Craft Engineering MIS111548 42 5412 -82.9322
American Metal Processing MIS111549 42 4582| -83.0030
Iroquois Ind - Groesheck Hwy MIS111553 42.4842| -82.9796
Trynex Inc MIS111554 42 4692| -82 9837
Detroit Edge Tool Co MIS111557 42,5035 -82.9602
Florence Cement Co MIS111570 42 6700 B83.0029
Florence Cement Co Plt 701 MIS111572 42 6241 -82.9903
LTC Roll & Eng-Clinton Twp MIS111574 42 6181 -B2.8672
Irogquois Ind-Hoover MIS111676 42 4846) -82 9747
Arin Inc MIS111580 42 5108| -82.9657
Carroll Products MIS111586 42 6181 -83.0442




Appendix 3. Load duration curves for the Main Branch Clinton River Stations CR1-CR13. The
gage used for the correlation and the drainage area size for each drainage area ratio calculation

is indicated on the bottom of each chart.
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Main Branch Clinton River at Moravian Rd.

Load Duration Curve (2008 Monitoring Data)
Site: CR-3
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Main Branch Clinton River at Garfield Rd.
Load Duration Curve (2008 Monitoring Data)
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Main Branch Clinton River at Schoenner Rd.
Load Duration Curve (2008 Monitoring Data)
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Main Branch Clinton River at Auburn Rd.

Load Duration Curve (2008 Monitoring Data)
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Main Branch Clinton River at Dequindre Rd.
Load Duration Curve (2008 Monitoring Data)
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Main Branch Clinton River Diversion St.
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Appendix 4. Load duration curves for the Middle Branch Clinton River Stations MB1-MB4. The
gage used for the correlation and the drainage area size for each drainage area ratio calculation
is indicated on the bottom of each chart.

Middle Branch Clinton River at 25 Mile

Load Duration Curve (2008 Monitoring Data)
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Gloede Drain at Romeo Plank Rd.
Load Duration Curve (2008 Monitoring Data)
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Appendix 5. Load duration curves for the North Branch Clinton River Stations NB1-NB8. The
gage used for the correlation and the drainage area size for each drainage area ratio calculation
is indicated on the bottom of each chart.
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Coon Creek at North Rd.
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