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E. Coli Data Summary for

Middle Rouge Subwater shed
3/28/00

Introduction

Beginning in 1993, the RPO and its grantees have sampled for E. Coli bacteria at various sSites
throughout the Middle Rouge Subwatershed. Numerous river locations have been sampled for
E. Coli bacteriaand a limited amount of sampling may have been done at other types of locations
such as storm water outfalls.

This packet addresses E. Coli from river sampling only, and the data summarized are only from
some of the river sampling performed. A complete list of E. Coli river sampling performed by
the RPO is presented in Table 1. A map and table identifying all river sampling locations in the
Middle Rouge Subwatershed have been provided separately.

Data results should be viewed in light of several significant changes which have occurred in the
subwatershed in recent years.

Approximately half of the Dearborn Heights CSO areas tributary in the Lower Rouge have
been controlled by a CSO basin which became operationa in the Fall of 1997. The treated
effluent enters the Middle Rouge River just east of Telegraph Road.

All CSO areas in Plymouth Township, Livonia, Westland, and Garden City which are
tributary to the Middle Rouge River were controlled by sewer separation projects. However,
due to problems with some of these projects, untreated sanitary sewer overflows are still
occurring during some precipitation events.

The Newburgh Lake remediation project took place in 1997-98, which included completely
emptying the lake.

Basdline Dry/Wet Weather E. Coli Sampling (Figure 1 and Table 2)

Rouge Project sampling was conducted in 1993 and 1994 to establish a baseline condition at
numerous locations under dry and wet weather conditions. Wet weather sampling was
performed at five of nine sites sampled in dry weather. The results showed the following.

Mean wet weather E. Coli results were 10-40 times higher than the mean dry weather results
at stes with at least two dry weather samples and multiple wet weather samples.

The highest wet weather mean E. Coli results occurred at Beech Daly Road (D05). The
highest mean dry weather results occurred at Hines Drive near Ford Road (D06).
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Both dry and wet weather results on the Middle Rouge River east of Newburgh Road (G81)
are significantly lower than dry and wet weather results, respectively, of all other sampling
sites. This site probably exhibits lower E. Coli results than upstream sites due to die-off
occurring just upstream in Newburgh Lake.

1995 Dry Wesather E. Coli Sampling (Figures 2, 3 and 4)

In 1995 specia dry weather bacteria surveys were conducted in Tonquish Creek, the Middle-1
Subwatershed and the Middle Rouge canoeing area. All sites were sampled 5 times over a 30
day period, which enabled direct comparison of the results to the State standards. The results
showed the following.

Based on the 30-day geometric mean results for al three surveys, all sites sampled failed to
comply with the State standard for total body contact recreation except for two sites:. Middle
Rouge at Hines Drive east of Newburgh (D18) and Middle Rouge east of Wayne Road
(D19). These sites probably exhibit lower E. Coli results than upstream sites due to die-off
occurring just upstream in Newburgh Lake.

Based on the geometric mean of all results on each day of sampling within one survey area,
compliance with the State standards for partial body contact recreation was as follows:

- Tonquish Creek — 3 of 5 events complied
- Middle-1 -4 of 5 events complied
- Canoeing Area —all 5 events complied

The highest 30-day geometric mean results within each sampling area occurred at the
following locations:

- Tonquish Creek - Joy Road west of Lilley Road (D13) and Haggerty Road north of Ford
Road (D15)

- Middle-1 - Results for all sites were very comparable.

- Canoeing Area - Ann Arbor Trall west of Hines Drive (D20) and Hines Drive east of
Merriman Road (D30). The results show a very large increase in E. Coli from upstream
of Nankin Lake (D19) to downstream of Nankin Lake (D20). A single sample taken
during the last event right at the Nankin Lake outlet (D31) indicated that the bacteria
source was entering downstream of Nankin Lake.

1996 Middle Rouge Dry/Wet Weather E. Coli Sampling (Figure 5)

A special dry/wet weather bacteria survey was conducted at sites on the Middle Rouge River in
1996. All sites were sampled five times in dry weather conditions over a 30 day period. All
sites were also sampled five times in wet weather conditions, but within a 60 day period. The
results of both surveys can be compared to the State standards for partial body contact recreation.
Only the dry weather survey was completed within the required 30 days per the State standard,
but the wet weather survey results can till serve as a general guide for comparison to the State
standards. The results showed the following.
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Based on the 30-day geometric mean results, all sites sampled failed to comply with the State
standard for total body contact recreation in dry and wet weather, except for dry westher
sampling on the Walled Lake Branch at 12 Mile Road (D23).

For the Johnson Creek sampling sites, the State standards for partial body contact recreation
were met in dry weather on each of the 5 days sampled, but were only met on 3 of the 5 wet
weather sampling days.

The highest 30-day geometric means in dry weather occurred on Johnson Creek at Seven
Mile Road (D03) and Walled Lake Branch west of Grand River (D24). The ratio of mean
wet weather to mean dry weather results at each site also indicate that dry weather bacteria
sources appear to be impacting these sites more so than the other sites. The wet weather
means are only 50 percent greater than the dry weather means at these two sites while they
are four to six times higher at al the other sites sampled.

The highest mean wet weather E. Coli results occurred on Johnson Creek at Seven Mile Road
(DO3).

1997 Middle Rouge Dry/Wet Weather E. Coli Sampling (Figure 6)

A specia dry/wet weather bacteria survey was also conducted on the Middle Rouge River in
1997. Two of the sites from 1996 were repeated but five new locations were also sampled. All
sites were sampled five times in dry weather conditions and two times in wet weather conditions
during the months of June to September. The results showed the following.

The E. Coli results of al dry and wet weather samples at all sampling locations exceeded 130
cfuw/100 ml.

At each site the mean wet weather E. Coli results were higher than the dry weather results,
sometimes by as much as 6 times.

The lowest mean E. Cali results for dry and wet weather occurred on Johnson Creek at
Currie Rd. (G52).

The highest mean E. Cali resultsin dry weather occurred at the Sheldon Road crossing of a
tributary entering the Middle Rouge south of 8 Mile Road (G02). The highest mean E. Coli
results in wet weather occurred at Johnson Creek at Salem Road (G55) and on the Middle
Rouge at Ten Mile Road (GO01).
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Bi-Weekly Dry Weather E. Coli Sampling (Figure 7 and Table 3)

Bi-weekly dry weather bacteria surveys were conducted in 1997 through 1999 at two sites. The
results showed the following:

Compliance with the State standard for partial body contact recreation could not be
judged since only two sites were sampled instead of the three required. However, the

percentage of individual samples which exceeded 1000 cfu/100 ml varied significantly
from year to year: from zero percent at D05 in 1997 to 100 percent at D06 in 1998.
For both sites, the geometric mean of all samplesin a given year was highest in 1998.

The highest mean dry weather E. Coli results each year occurred at Hines Drive near
Ford Road (D06).
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Figurel

1993-94 L ower Rouge River E. Coli Summary
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Figure4
Lower Rouge River Dry Weather E. Coli Summary

Yearly Geometric Mean E. Cali
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Tablel
Lower Storm Water Management Areas
Summary of E. Coli River Sampling Performed by RPO

Number Sampling L ocations
Type of Grab Sampling Year | of Events Event Dates G91| G92 | G93| G94 [ G95| G97 | G98 [G200|G204|G210{G211) LOL | LO2| LO4| LOS|{ LO6]| LO8|L0O9| L10fL11|L12|L13|L14

Dry Weather Grab Sampling

Fellows Creek Survey 1995 5 Sep 12, 19, 25, & Oct 2, 10|
Bi-Weekly Surveys 1997 Varies May-Oct

1998 Varies May-Oct

1999 Varies May-Oct
Wateshed-Wide Surveys 1993 1 Sep 18

1994 1 Jul 19

1995 1 Jun 22

1996 1 Jul 11

1997 2 Jul 25, Sep 8

1998 2 Jun 4, Sep 24

1999 2 Jun 23, Aug 30 ocations for 1999 not yet verified.

Dry/Wet Weather Grab Sampling

Lower Rouge Survey 1996 5dry Jul 2,9, 11, 17, 22

1996 5 wet Jul 15, 25,30 Sep 9, 12

\Wet Weather Monitoring

Baseline Survey 1994 1-8

Inkster CSO Basin Evaluation 1997 2 July 2-4, Sep 9-11
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Table2
1993-94 L ower Rouge River E. Coli Summary

Dry Weather Wet Weather
Site Parameter E. Cali (cfu/100 ml) Parameter E. Cali (cfu/100 ml)
LO1 [No. of events 2 No. of storms
Geomean 341 Geomean
N 2 N
Max 388 Max
Min 300 Min
G91 |No. of events 1 No. of storms 1
Geomean 1,160 Geomean 4,000
N 1 N 2
Max 1,160 Max 4,000
Min 1,160 Min 4,000
G93 |No. of events 2 No. of storms 3
Geomean 2,117 Geomean 6,627
N 2 N 8
Max 2,240 Max 1,280,000
Min 2,000 Min 200
G94 |No. of events 1 No. of storms 1
Geomean 280 Geomean 92
N 1 N 2
Max 280 Max 420
Min 280 Min 20
G95 |No. of events 1 No. of storms 2
Geomean 1,600 Geomean 15,086
N 1 N 12
Max 1,600 Max 314,000
Min 1,600 Min 1,440
G92 |No. of events 2 No. of storms 3
Geomean 2,178 Geomean 3,966
N 2 N 13
Max 6,240 Max 76,800
Min 760 Min 200
L02 [No. of events 2 No. of storms
Geomean 1,117 Geomean
N 2 N
Max 2,080 Max
Min 600 Min
L06 [No. of events 1 No. of storms
Geomean 1,280 Geomean
N 1 N
Max 1,280 Max
Min 1,280 Min
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Table 2 (continued)
1993-94 L ower Rouge River E. Coli Summary

Dry Weather Wet Weather ||
Site Parameter [oli (cfu/10(q Parameter [oli (cfu/100 ml)
G97 No. of even 1 No. of storn 2
Geomean 2560 |Geomean 11,656

N 1 N 11
Max 2560 [|Max 51,200
Min 2560 [Min 1,600

G938 No. of even 1 No. of storn 2
Geomean 45100 |Geomean 74,010

N 1 N 11

Max 45100 |Max 1,230,000

Min 45100 |Min 7,040
LO4 No. of even 1 No. of storms

Geomean 7,200 |Geomean

N 1 N

Max 7,200 |Max

Min 7,200 |Min

LO5 No. of even 3 No. of storn 1
Geomean 2,368 | Geomean 2,234

N 3 N 2
Max 4800 [|Max 4,800
Min 1,440 |Min 1,040
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Table 3
Lower Branch Grab E. Coli Data Summary

Site Parameter 1997 1998 1999
LO5D Geomean 4,063 6,662 5,570
(Military Rd.) N 13 14 15
Max 11,600 15,680 14,240
Min 576 1,720 800
%>1000 85 100 93
G97 Geomean 667 2,833 1,770
(Henry Ruff Rd.) |N 13 15 15
Max 1,800 11,400 3,600
Min 88 1,280 520
%>1000 38 100 87
G98 Geomean 3,497 7,394 3,060
(John Daly Rd.) |N 13 15 15
Max 21,520 19,500 17,250
Min 340 1,080 600
%>1000 77 100 80
G200 Geomean 766
(DentonRd., N |N 13
of Proctor Rd.) |Max 2,600
Min 100
%>1000 46
G204 Geomean 954
(GeddesRd., W |N 13
of Barr Rd.) Max 2,050
Min 300
%>1000 54
G210 Geomean 827
(Haggerty Rd., S |N 15
of Ecorse Rd.) |Max 4,300
Min 120
%>1000 47
G211 Geomean 1,724
(Ford Rd.) N 15
Max 9,400
Min 400
%>1000 73
L06 Geomean 851 1,275
(Wayne Rd.) N 4 4
Max 2,120 2,250
Min 540 700
%>1000 25 75

J-13



E. Coli Data Summary for

Main 1 & 2 Rouge Subwater shed
3/28/00

I ntroduction

Beginning in 1993, the RPO and its grantees have sampled for E. Coli bacteria at various sites
throughout the Main 1 & 2 Rouge Subwatershed. Numerous river locations have been sampled
for E. Coli bacteria and a limited amount of sampling may have been done at other types of
locations such as storm water outfalls.

This packet addresses E. Coli from river sampling only, and the data summarized are only from
some of the river sampling performed. A complete list of E. Coli river sampling performed by
the RPO is presented in Table 1. A map and table identifying al river sampling locations in the
Main 1 & 2 Rouge Subwatershed have been provided separately.

Data results should be viewed in light of the fact that al CSOs in the subwatershed were
controlled by early in 1998.

Basdline Dry/Wet Weather E. Coli Sampling (Figure 1 and Table 2)

Rouge Project sampling was conducted in 1993 and 1994 to establish a baseline condition at
numerous locations under dry and wet weather conditions. Wet westher sampling was
performed at four of the seven sites sampled during dry weather, and each of these wet weather
sampling locations was in river reaches which were not CSO-impacted. The results showed the
following.

Mean wet weather E. Coli results were 20 to 100 times higher than the mean dry weather
results at three of the four wet weather sampling locations, but were only slightly higher than
the mean dry wesather results on the Main Rouge at Maple Road (G45).

Mean wet weather E. Coli results were of the same order of magnitude at all four sites
sampled, although the highest results occurred at Evans Ditch (M05).

The lowest mean dry westher E. Coli results occurred on Pebble Creek at 10 Mile Road
(G47). The highest mean dry weather E. Coli results occurred on the Main Rouge at Maple
Road (G45).

The fact that the dry weather results at Maple Road (G45) are only dightly lower than the

wet weather results, and are 10 times higher than the dry weather results at any other site,
implies adry weather source of bacteria upstream as of 1994.
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Bi-Weekly Dry Weather E. Coli Sampling (Figure 2 and Table 3)

Bi-weekly dry weather bacteria surveys were initiated in 1997 at 10 sites. Five more sites were
added in 1998 and then three sites were dropped in 1999. The results showed the following:

At amost every site, the percentage of samples which exceeded 1000 cfu/100 ml was
highest in 1998.

The site which consistently had lowest E. Coli results was on the Main Rouge at Manor
Road, south of 16 Mile Road (G56). The sites with consistently high E. Coli results are
in the river reach immediately downstream of site G56, from Northlawn (M20) to Lahser
Road (M03).

Comparisons of these sampling results to the State standards has only been conducted based on
event geometric means of al the Main Rouge subwatershed sampling sites, not just those in the
Main 1 and 2. Based on all Main Rouge sites, the results of this comparison are as follows:

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for partial body contact recreation was as follows:

- 11 of 13 events complied with the standard in 1997

- 5o0f 16 events complied with the standard in 1998

- 12 of 15 events complied with the standard in 1999

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for total body contact recreation was as follows:

- 1 of 13 events complied with the standard in 1997

- 0of 16 events complied with the standard in 1998

- 2 of 15 events complied with the standard in 1999
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Figurel
1993-94 Main 1 & 2 Rouge River E. Coli Summary
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Figure?2
Main 1-2 Rouge River Dry Weather E. Coli Summary

Yearly Geometric Mean E. Coli
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Tablel
Main 1 & 2 Storm Water Management Areas
Summary of E. Coli River Sampling Performed by RPO

Number Sampling L ocations
Type of Grab Sampling Year | of Events Event Dates G45| G46 | G47 | G48 | G49 | G56 | G58 | G59 | G461| MO1| MO3 | MO5| M15| M18 | M20| US5
Dry Weather Grab Sampling
Bi-Weekly Surveys 1997 varies May-Oct
1998 varies May-Oct
1999 varies May-Oct
Wateshed-Wide Surveys 1994 2 May 11, Jul 19
1995 1 Jun 22
1996 1 Jul 11
1997 2 Jul 25, Sep 8
1998 2 Jun 4, Sep 24
1999 2 Jun 23, Aug 30 Sitelocations for 1999 not yet verified.
\Wet Weather Monitoring
Baseline Survey 1994 2-7
Oakland County CSO Basin Eval. 1998 3 Aug 6-7, Aug 24-25, Oct 7-8
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1993-94 Main 1 & 2 Rouge River E. Coli Summary

Table?2

Dry Weather Wet Weather
Site Parameter E. Coli (cfu/100ml) | Parameter E. Coli (cfu/100 ml)
MO01 |No. of events 1 No. of storms
Geomean 1,120 Geomean
N 1 N
Max 1,120 Max
Min 1,120 Min
G45 [No. of events 2 No. of storms 2
Geomean 14,485 Geomean 21,186
N 2 N 11
Max 15,800 Max 410,000
Min 13,280 Min 4,480
M03 |No. of events 1 No. of storms
Geomean 1,440 Geomean
N 1 N
Max 1,440 Max
Min 1,440 Min
G46 |No. of events 2 No. of storms 2
Geomean 413 Geomean 9,227
N 2 N 7
Max 1,120 Max 160,000
Min 152 Min 960
G47 |No. of events 2 No. of storms 2
Geomean 195 Geomean 20,269
N 2 N 7
Max 280 Max 512,000
Min 136 Min 2,400
MO5 [No. of events 2 No. of storms 3
Geomean 656 Geomean 23,874
N 2 N 6
Max 2,240 Max 205,000
Min 192 Min 7,040
M15 |No. of events 2 No. of storms
Geomean 1,339 Geomean
N 2 N
Max 2,240 Max
Min 800 Min
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Table3

Main 1-2 Grab E. Coli Data Summary

Site Par ameter 1997 1998 1999 ||

G45 Geomean 944 1,059 627

(MapleRd. [N 13 10 15

W of Max 2,620 24,000 71,50

Southfield) [Min 148 400 80
%>1000 46 40 27|

G46 Geomean 337 689 729

(Franklin [N 13 15 15

Branch, at |Max 2,020 7,250 11,84

12 Mile Min 84 100 160

Rd.) %>1000 8 33 33

G47 Geomean 1,038 528

(Pebble N 16 15

Creek at 10{Max 51,200 14,56

MileRd.) [Min 280 60
%>1000 38 13

G48 Geomean 765 860

(13 Mile |N 2 2

Rd. Max 840 3,700

between |Min 696 200

Lahser and |%6>1000 0 50

G49 Geomean 1,196 855

(Crosswick [N 14 15

Rd.) Max 2,600 8,25
Min 100 100
%>1000 79 40

G56 Geomean 444 310

(Manor N 2 2

Rd., Sof |Max 600 600

16 Mile Min 328 160

Rd.) %>1000 0 0

G58 Geomean 2,064 1,625 1,026

(Riverside, [N 13 15 15

Sof 14 Max 6,400 17,000 8,00

MileRd.) [Min 440 340 360
%>1000 69 87 47

G59 Geomean 933 706

(10 Mile |N 5 5

Rd., W of |Max 3,080 1,850

Telegraph |Min 320 250

Rd.) %>1000 20 40
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Table 3 (continued)
Main 1-2 Grab E. Coli Data Summary

Site Parameter| 1997 1998 1999
461 Geomean 2,240 375
(14 Mile [N 4 12
Rd./Frankli |Max 10,240 11,250,
n) Min 800 40
%6>1000 75 25
MO1 Geomean 451 1,103 778
(Adams Rd[N 12 15 15
Max 860 4,480 4,500
Min 128 450 240
%>1000 0 60 40,
MQ3 Geomean 1,030 1,031 745
(Lahser Rd|N 13 16 15
Max 6,240 3,050 16,750
Min 208 150 240
%>1000 33 63 20
MO05 Geomean 393 1,645 887
(Evans N 13 14 15
Ditchat |Max 1,540 24,250 64,400
Berg Rd. & [Min 108 300 240
8 MileRd.) |%>1000 8 64 33
M18 Geomean 1,761 879
(Acacia [N 14 15
Driveway) (Max 9,000 7,750,
Min 220 200
%>1000 79 47|
M20 Geomean 1,022 1,106
(Northlawn|N 15 15
, W of Max 13,200 35,000
Southfield [Min 260 260
Rd.) %6>1000 53 47
uUss Geomean 548 990 814
(Beech N 13 16 15
Rd.) Max 1,140 29,600 2,800
Min 148 210 260
%>1000 15 44 47|
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E. Coli Data Summary for

Main 3 & 4 Rouge Subwater shed
3/20/00

I ntroduction

Beginning in 1993, the RPO and its grantees have sampled for E. Coli bacteria at various sites
throughout the Main 3 & 4 Rouge Subwatershed. Numerous river locations have been sampled
for E. Coli bacteria and a limited amount of sampling may have been done at other types of
locations such as storm water outfalls.

This packet addresses E. Coli from river sampling only, and the data summarized are only from
some of the river sampling performed. A complete list of E. Coli river sampling performed by
the RPO is presented in Table 1. A map and table identifying all river sampling locations in the
Main 3 & 4 Rouge Subwatershed have been provided separately.

Data results should be viewed in light of the fact that three new CSO basins in Detroit became
operationa in 1999. In addition, major CSO control projects were implemented before 1996 and
1998 on each of the four major subwatersheds upstream of the Main 3-4: the Lower, Middle,
Upper, and Main 1-2.

Basdline Dry/Wet Weather E. Coli Sampling (Figure 1 and Table 2)

Rouge Project sampling was conducted in 1993 and 1994 to establish a baseline condition at
numerous locations under dry and wet weather conditions. Wet weather sampling was
performed at five of the 11 sites sampled in dry westher. The results showed the following.

Mean wet weather E. Coli results were 20-40 times higher than the mean dry weather results
a four of the five wet weather sampling sites. The one exception was the Lower Rouge at
Military Road, which may be due to an insufficient number of samples for comparison to the
other sites.

Excluding the Lower Rouge site, the wet weather E. Coli results for Evans Ditch (M05),
which is no impacted by CSOs, were just as high as the results at the three Main Rouge sites
which are heavily impacted by CSOs.

The lowest mean dry weather E. Coli results occurred on the Main Rouge at Plymouth Road
(M08) and U of M Dearborn (M10) while the highest mean dry weather E. Coli results
occurred on the Lower Rouge at Military Road (L05) and the Middle Rouge at Hines Drive
near Ford Road (D06).
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Bi-Weekly Dry Weather E. Coli Sampling (Fiqure 2 and Table 3)

Bi-weekly dry weather bacteria surveys were initiated in 1997 at six sites.  1n 1998 site M19 was
added. In 1999 sites M12, M19 and G43 were dropped. The results showed the following:

For every site, the geometric mean of all samples in a given year was highest in 1998,
and amost always lowest in 1997.

The highest dry weather mean E. Coli results occurred on the Lower Rouge at Military
Road (L05D) and the Middle Rouge at Hines Drive near Ford Road (D06).

Comparisons of these sampling results to the State standards has only been conducted based on
event geometric means of al the Main Rouge subwatershed sampling sites, not just those in the
Main 3 and 4. Based on al Main Rouge sites, the results of this comparison are as follows:

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for partial body contact recreation was as follows:

- 11 of 13 events complied with the standard in 1997

- 5of 16 events complied with the standard in 1998

- 12 of 15 events complied with the standard in 1999

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for total body contact recreation was as follows:

- 1 of 13 events complied with the standard in 1997

- 0of 16 events complied with the standard in 1998

- 2 of 15 events complied with the standard in 1999
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Figurel
1993-94 Main 3 & 4 Rouge River E. Coli Summary
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Figure 2
Main 3-4 Rouge River Dry Weather E. Coli Summary

Yearly Geometric Mean E. Coli
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Tablel
Main 3 & 4 Storm Water Management Areas
Summary of E. Coli River Sampling Performed by RPO

Sampling L ocations |
Number Main 3& 4 Other |
Type of Grab Sampling Year | of Events Event Dates GA1| G42| G43[M05{M10]M12|M 14|M15|M 19| US5{US7| DO6| L05{U05

Dry Weather Grab Sampling

Bi-Weekly Surveys 1997| varies May-Oct
1998 | varies May-Oct
1999 | varies May-Oct
Wateshed-Wide Surveys 1994 2 May 11, Jul 19
1995 1 22-Jun
1996 1 Jul 11
1997 2 Jul 25, Sep 8
1998 2 Jun 4, Sep 24
1999 2 Jun 23, Aug 30 Site locations for 1999 not yet verified.
Wet Weather Grab Sampling
Baseline Survey 1994| 27 T T 1T 1
Inkster CSO Basin Evaluation | 1997 2 Jul 2-4, Sep 9-11
Redford CSO Basin Evaluatior] 1997 2 Jul 2-4, Sep 9-11
1998 3 Aug 6-7, Aug 24-25, Oct 7-8
Oakland County CSO Basin E\ 1998 3 Aug 6-7, Aug 24-25, Oct 7-8 H H |
|

J-26



Table2
1993-94 Main 3 & 4 Rouge River E. Coli Summary

Dry Weather Wet Weather
Site Parameter E. Cali (cfu/100 ml) Parameter E. Cali (cfu/100 ml)
MO05 |No. of events 2 No. of storms 3
Geomean 656 Geomean 23,874
N 2 N 6
Max 2,240 Max 205,000
Min 192 Min 7,040
M15 |No. of events 2 No. of storms
Geomean 1,339 Geomean
N 2 N
Max 2,240 Max
Min 800 Min
G43 |No. of events 2 No. of storms 7
Geomean 1,290 Geomean 24,221
N 2 N 27
Max 2,080 Max 1,040,000
Min 800 Min 592
M08 |No. of events 2 No. of storms
Geomean 318 Geomean
N 2 N
Max 328 Max
Min 308 Min
G42 |No. of events 2 No. of storms 6
Geomean 952 Geomean 25,129
N 2 N 14
Max 2,080 Max 589,000
Min 436 Min 1,280
M10 |No. of events 2 No. of storms
Geomean 325 Geomean
N 2 N
Max 800 Max
Min 132 Min
G41 |No. of events 1 No. of storms 2
Geomean 776 Geomean 27,424
N 1 N 14
Max 776 Max 659,000
Min 776 Min 4,320
M12 |No. of events 2 No. of storms
Geomean 416 Geomean
N 2 N
Max 960 Max
Min 180 Min
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Table 2 (continued)
1993-94 Main 3& 4 Rouge River E. Coli Summary

Dry Weather Wet Weather

Site Parameter E. Cali (cfu/100 ml) Parameter E. Cali (cfu/100 ml)
LO5 [No. of events 3 No. of storms 1

Geomean 2,368 Geomean 2,234

N 3 N 2

Max 4,800 Max 4,800

Min 1,440 Min 1,040
D06 [No. of events 3 No. of storms

Geomean 2,467 Geomean

N 3 N

Max 20,800 Max

Min 376 Min
U05 [No. of events 3 No. of storms

Geomean 1,022 Geomean

N 3 N

Max 2,240 Max

Min 372 Min
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Table3

Main 3-4 Grab E. Coli Data Summary

Site Parameter 1997 1998 1999
G43 Geomean 1,026 5,112
(5MileRd., W [N 3 5
of Lahser) Max 1,160 ([ >15,000
Min 912 1,100
%>1000 67 100
M12 Geomean 299 1,204
(Greenfield Rd.) [N 2 3
Max 640 4,650
Min 140 500
%>1000 0 33
M19 Geomean 2,600
(Jeffries Service |N 1
Drive) Max 2,600
Min 2,600
%>1000 100
Uss Geomean 548 990 814
(Beech Rd.) N 13 16 15
Max 1,140 29,600 2,800
Min 148 210 260
%>1000 15 44 47
D06 Geomean 4,060 8,232 1,060
(Hines/Ford) N 9 15 14
Max 18,480 | 46,240 3,760
Min 260 10,000 360
%>1000 89 100 43
LO5D Geomean 4,063 6,662 5,570
(Military Rd.) [N 13 14 15
Max 11,600 | 15,680 14,240
Min 576 1,720 800
%>1000 85 100 93
MO05 Geomean 393 1,645 887
(EvansDitchat |N 13 14 15
BergRd. & 8 [Max 1,540 24,250 64,400
MileRd.) Min 108 300 240
%>1000 8 64 33
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E. Coli Data Summary for

Middle Rouge Subwater shed
3/28/00

I ntroduction

Beginning in 1993, the RPO and its grantees have sampled for E. Coli bacteria at various sites
throughout the Middle Rouge Subwatershed. Numerous river locations have been sampled for
E. Coli bacteriaand a limited amount of sampling may have been done at other types of locations
such as storm water outfalls.

This packet addresses E. Coli from river sampling only, and the data summarized are only from
some of the river sampling performed. A complete list of E. Coli river sampling performed by
the RPO is presented in Table 1. A map and table identifying all river sampling locations in the
Middle Rouge Subwatershed have been provided separately.

Data results should be viewed in light of several significant changes which have occurred in the
subwatershed in recent years.

Approximately half of the Dearborn Heights CSO areas tributary in the Lower Rouge have
been controlled by a CSO basin which became operationa in the Fall of 1997. The treated
effluent enters the Middle Rouge River just east of Telegraph Road.

All CSO areas in Plymouth Township, Livonia, Westland, and Garden City which are
tributary to the Middle Rouge River were controlled by sewer separation projects. However,
due to problems with some of these projects, untreated sanitary sewer overflows are still
occurring during some precipitation events.

The Newburgh Lake remediation project took place in 1997-98, which included completely
emptying the lake.

Basdline Dry/Wet Weather E. Coli Sampling (Figure 1 and Table 2)

Rouge Project sampling was conducted in 1993 and 1994 to establish a baseline condition at
numerous locations under dry and wet weather conditions. Wet westher sampling was
performed at five of nine sites sampled in dry weather. The results showed the following.

Mean wet weather E. Coli results were 10-40 times higher than the mean dry weather results
at sites with at least two dry weather samples and multiple wet weather samples.
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The highest wet weather mean E. Coli results occurred at Beech Daly Road (D05). The
highest mean dry weather results occurred at Hines Drive near Ford Road (DO06).

Both dry and wet weather results on the Middle Rouge River east of Newburgh Road (G81)
are significantly lower than dry and wet weather results, respectively, of al other sampling
sites. This site probably exhibits lower E. Coli results than upstream sites due to die-off
occurring just upstream in Newburgh Lake.

1995 Dry Wesather E. Coli Sampling (Figures 2, 3 and 4)

In 1995 specia dry weather bacteria surveys were conducted in Tonquish Creek, the Middle-1
Subwatershed and the Middle Rouge canoeing area. All sites were sampled 5 times over a 30
day period, which enabled direct comparison of the results to the State standards. The results
showed the following.

Based on the 30-day geometric mean results for al three surveys, all sites sampled failed to
comply with the State standard for total body contact recreation except for two sites: Middle
Rouge at Hines Drive east of Newburgh (D18) and Middle Rouge east of Wayne Road
(D19). These sites probably exhibit lower E. Coli results than upstream sites due to die-off
occurring just upstream in Newburgh Lake.

Based on the geometric mean of all results on each day of sampling within one survey area,
compliance with the State standards for partial body contact recreation was as follows:

- Tonquish Creek — 3 of 5 events complied
- Middle-1 -4 of 5 events complied
- Canoeing Area —all 5 events complied

The highest 30-day geometric mean results within each sampling area occurred at the
following locations:

- Tonquish Creek - Joy Road west of Lilley Road (D13) and Haggerty Road north of Ford
Road (D15)

- Middle-1 - Results for all sites were very comparable.

- Canoeing Area - Ann Arbor Trall west of Hines Drive (D20) and Hines Drive east of
Merriman Road (D30). The results show a very large increase in E. Coli from upstream
of Nankin Lake (D19) to downstream of Nankin Lake (D20). A single sample taken
during the last event right at the Nankin Lake outlet (D31) indicated that the bacteria
source was entering downstream of Nankin Lake.
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1996 Middle Rouge Dry/Wet Weather E. Coli Sampling (Figure 5)

A special dry/wet weather bacteria survey was conducted at sites on the Middle Rouge River in
1996. All sites were sampled five times in dry weather conditions over a 30 day period. All
sites were also sampled five times in wet weather conditions, but within a 60 day period. The
results of both surveys can be compared to the State standards for partial body contact recreation.
Only the dry weather survey was completed within the required 30 days per the State standard,
but the wet weather survey results can still serve as a general guide for comparison to the State
standards. The results showed the following.

Based on the 30-day geometric mean results, al sites sampled failed to comply with the State
standard for total body contact recreation in dry and wet weather, except for dry weather
sampling on the Walled Lake Branch at 12 Mile Road (D23).

For the Johnson Creek sampling sites, the State standards for partial body contact recreation
were met in dry weather on each of the 5 days sampled, but were only met on 3 of the 5 wet
weather sampling days.

The highest 30-day geometric means in dry weather occurred on Johnson Creek at Seven
Mile Road (D03) and Walled Lake Branch west of Grand River (D24). The ratio of mean
wet weather to mean dry weather results at each site al'so indicate that dry weather bacteria
sources appear to be impacting these sites more so than the other sites. The wet weather
means are only 50 percent greater than the dry weather means at these two sites while they
are four to six times higher at al the other sites sampled.

The highest mean wet weather E. Coli results occurred on Johnson Creek at Seven Mile Road
(DO3).

1997 Middle Rouge Dry/Wet Weather E. Coli Sampling (Figure 6)

A specia dry/wet weather bacteria survey was also conducted on the Middle Rouge River in
1997. Two of the sites from 1996 were repeated but five new locations were also sampled. All
sites were sampled five times in dry weather conditions and two times in wet weather conditions
during the months of June to September. The results showed the following.

The E. Coli results of all dry and wet weather samples at all sampling locations exceeded 130
cfu/100 ml.

At each site the mean wet weather E. Coli results were higher than the dry weather results,
sometimes by as much as 6 times.
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The lowest mean E. Coli results for dry and wet weather occurred on Johnson Creek at
Currie Rd. (G52).

The highest mean E. Coli results in dry weather occurred at the Sheldon Road crossing of a
tributary entering the Middle Rouge south of 8 Mile Road (G02). The highest mean E. Coli
results in wet weather occurred at Johnson Creek at Salem Road (G55) and on the Middle
Rouge at Ten Mile Road (GO01).

Bi-Weekly Dry Weather E. Coli Sampling (Figqure 7 and Table 3)

Bi-weekly dry wesather bacteria surveys were conducted in 1997 through 1999 at two sites. The
results showed the following:

Compliance with the State standard for partial body contact recreation could not be
judged since only two sites were sampled instead of the three required. However, the
percentage of individual samples which exceeded 1000 cfu/100 ml varied significantly
from year to year: from zero percent at D05 in 1997 to 100 percent at DO6 in 1998.

For both sites, the geometric mean of all samples in a given year was highest in 1998.

The highest mean dry weather E. Coli results each year occurred at Hines Drive near
Ford Road (D06).

J33



Figurel
1993-94 Middle Rouge River E. Coli Summary
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Figure7
Middle Rouge River Dry Weather E. Coli Summary

Yearly Geometric Mean E. Coli
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Tablel

Middle Rouge Storm Water Management Areas
Summary of E. Coli River Sampling Performed by RPO

Number Monitoring L ocations
Type of Grab Sampling Year of Events Event Dates D02 | D03 | DO5| D06 | DO7| D08| D09| D10| D11| D12| D13| D15| D16| D17| D18| D19| D20| D21 D23]| D24 D25)| D26| D27 D28| D29| D30| D31| D32| D33| GO1| GO2| G50| G51 | G52| G53| G54 | G55| G81 | G82| G83 | G84
Dry Weather Grab Sampling
Tonquish Cresk Survey 1995 5 Sep 12,19,25, & Oct 2,10 N I I I I ]
Middle-1 Survey 1995 5 Sep 12,19,25, & Oct 2,10 N T I I
Bi-Weekly Surveys 1997 varies May-Oct
1998 varies May-Oct
1999 varies May-Oct
Watershed-Wide Surveys 1993 1 Oct 13
1994 1 Jul 19
1995 1 Jun22
1996 1 Jul 11
1997 2 Jul 25, Sep 8
1998 2 Jun 4, Sep 24
1999 2 Jun 23, Aug 30 Site locations for 1999 not yet verified.
Dry/Wet Weather Grab Sampling
Middle-1 Survey 1996 Dry-5 Jul 2,9, 11,17, 22
Wet-5 Jul 15, 25, 30, & Sep 9, 12
1997 Dry-5 June- September
Wet-2 June-September
Canoeing Area 1995 Dry-5 Sep 12, 19, 25, & Oct 2, 10
Wet-4 Sep-Oct
1996 | Dry & Wet May-Oct
1997 Dry & Wet May-Jduly
\Wet Weather Sampling
Baseline Survey 1994 1-3
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Table?2
1993-94 Middle Rouge River E. Coli Summary

Dry Weather Wet Weather
Site Parameter E. Cali (cfu/100 ml) Parameter E. Cali (cfu/100 ml)
D02 [No. of events 2 No. of storms
Geomean 885 Geomean
N 2 N
Max 7,840 Max
Min 100 Min
D03 [No. of events 2 No. of storms
Geomean 844 Geomean
N 2 N
Max 17,800 Max
Min 40 Min
G83 |No. of events 2 No. of storms 1
Geomean 780 Geomean 17,108
N 2 N 6
Max 800 Max 160,000
Min 760 Min 320
G82 |No. of events 2 No. of storms 1
Geomean 593 Geomean 19,250
N 2 N 6
Max 800 Max 147,000
Min 440 Min 2,400
G81 |No. of events 2 No. of storms 1
Geomean 253 Geomean 2,084
N 2 N 6
Max 800 Max 102,000
Min 80 Min 292
G84 |No. of events 2 No. of storms 1
Geomean 1,180 Geomean 47,156
N 2 N 3
Max 1,740 Max 128,000
Min 800 Min 25,600
D05 [No. of events 1 No. of storms 3
Geomean 800 Geomean 63,615
N 1 N 5
Max 800 Max 384,000
Min 800 Min 19,200
D07 [No. of events 1 No. of storms
Geomean 960 Geomean
N 1 N
Max 960 Max
Min 960 Min
D06 [No. of events 3 No. of storms
Geomean 2,467 Geomean
N 3 N
Max 20,800 Max
Min 376 Min
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Table3
Middle Branch Grab E. Coli Data Summary

([Site Parameter] 1997 1998 1999
D05 Geomean 412 1,849 853
(Beech Daly Rd.) |N 7 13 15

Max 824 35,200 3,650
Min 156 460 3,650
%>1000 0 77 40
D06 Geomean 4,060 8,232 1,060
(Hines/Ford) N 9 15 14
Max 18,480 | 46,240 3,760
Min 260 10,000 360
%>1000 89 100 43
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E. Coli Data Summary for

Upper Rouge Subwater shed
3/28/00

Introduction

Beginning in 1993, the RPO and its grantees have sampled for E. Coli bacteria at various sites
throughout the Upper Rouge Subwatershed. Numerous river locations have been sampled for E.
Coali bacteria and a limited amount of sampling may have been done at other types of locations
such as storm water outfalls.

This packet addresses E. Coli from river sampling only, and the data summarized are only from
some of the river sampling performed. A complete list of E. Coli river sampling performed by
the RPO is presented in Table 1. A map and table identifying all river sampling locations in the
Upper Rouge Subwatershed have been provided separately.

Data results should be viewed in light of the fact that al Redford Township CSOs tributary to the
main branch of the Upper Rouge River have been controlled by a CSO basin which became
operationa in the summer of 1997. The treated effluent from this basin enters the Upper Rouge
River just east of Beech Daly Road (between monitoring locations U20 and U22).

Basdline Dry/Wet Weather E. Coli Sampling (Figure 1 and Table 2)

Rouge Project sampling was conducted in 1993 and 1994 to establish a baseline condition at five
locations under dry and wet weather conditions. Wet weather sampling was performed at three
of the five sites sampled in dry weather. The results showed the following.

Mean wet weather E. Coli results were four times higher than the mean dry weather results at
the one wet weather sampling site which is upstream of uncontrolled CSOs. Upper Rouge at
Inkster Road (G71).

Mean wet weather E. Coli results were 10-20 times the mean dry weather results at the two
wet weather sampling sites which were CSO impacted as of 1994: Upper Rouge at Graham
Rd (U02) and Bell Branch at Beech Daly Rd (U04).

The highest mean dry and wet westher E. Coli results occurred on Bell Branch at Beech Daly
Road (U04), which was a CSO impacted river reach in 1994 and till is today.

The lowest mean dry weather E. Coli results occurred on the Upper Rouge at Powers Road
(U01) and the lowest mean wet weather E. Coli results occurred on the Upper Rouge at
Inkster Road (G71).



Upper-2 Dry Weather E. Coli Sampling (Figures 2 and 3)

Special dry weather bacteria surveys were conducted in the Bell Branch/Tarabusi Creek (Upper-
2) subwatershed in 1995 and 1996. Each year, al sites were sampled 5 times over a 30 day
period, which enabled direct comparison of the results to the State standard. The results showed
the following.

Based on a 30 day geometric mean of the 5 sampling events, all sites sampled each year
failed to comply with the State standard for total body contact recreation.

In 1996, based on the geometric mean of all sites sampled for each event, the State standards
for partial body contact recreation were met on 4 of the 5 days sampled for Tarabus Creek,
and 1 of the 5 days sampled for Bell Branch.

The highest 30-day geometric means in 1996 occurred at sites U04, U16, U18 and U19. All
four of these sites also showed a definite increase in E. Coli from 1995 to 1996.

Bi-Weekly Dry Weather E. Coli Sampling (Figure 4 and Table 3)

Bi-weekly dry weather bacteria surveys were initiated in 1997 at sites UO1, UO2 and G71. In
1998 and 1999 sites U20 and U22 were added. The results showed the following:

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for partial body contact recreation was as follows:

- 11 of 13 events complied with the standard in 1997

- 3of 15 events complied with the standard in 1998

- 5of 15 events complied with the standard in 1999

Based on the geometric mean of all sites sampled during each event, compliance with the
State standard for total body contact recreation was as follows:

- 3of 13 events complied with the standard in 1997

- 0of 15 events complied with the standard in 1998

- 0of 15 events complied with the standard in 1999

For every site, the geometric mean of al samples in a given year was highest in 1998,
next highest in 1999 and lowest in 1997.

Within each year, dry weather mean E. Coli results did not vary significantly between
gtes.



Tablel
Upper Storm Water Management Area
Summary of E. Coli River Sampling Performed by RPO

Number Sampling L ocations
Type of Grab Sampling Y ear of Events Event Dates G71 |G76 |UO1 JUO2 {U03 |U0O4 |UO5 [U12 |U13 |U14 [U15 [U16 |U17 |U18 [U19 |U20 |U21 [U22
Dry Weather Grab Sampling
Upper-2 Surveys 1995 5 Sep 12, 19, 25 and Oct 2, 10
1996 5 Jul 2,9, 11, 17, 22
Bi-Weekly Surveys 1994 2-3 May 11-14, Jul 19
1995 1 Jun 22
1997 13 May-Oct
1998 16 May-Oct
1999 15 May-Oct
Wateshed-Wide Surveys 1996 1 Jul 11
1997 2 Jul 25, Sep 8
1998 2 Jun 4, Sep 24
1999 2 Jun 23, Aug 30 Site locations for 1999 not yet verified.
\Wet Weather Grab Sampling
Baseline Survey 1994* 34 Apr 26, May 25-27, Aug 13-15
Redford CSO Basin Evaluation 1997** 5 Jul 2-4, Jul 26, Aug 12-13, Sep 9-11, Sep 19
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Upper Branch Grab E. Coli Data Summary

Table3

Site Parameter 1997 1998 1999
uo2 Geomean 717 1,235 1,009
(Graham Rd.) [N 13 14 15
Max 2,400 3,750 4,850
Min 160 250 160
%>1000 46 64 67
uo1 Geomean 529 2,170 1,474
(Powers Rd.) N 13 15 14
Max 2,240 9,440 4,600
Min 200 510 600
%>1000 23 87 64
G71 Geomean 816 1,642 1,547
(Inkster Rd.) N 13 15 15
Max 2,700 4,780 11,600
Min 128 480 200
%>1000 54 80 67
u20 Geomean 1,565 1,092
(KinlochRd.) |N 13 15
Max 4,900 3,200
Min 320 200
%>1000 85 60
u22 Geomean 1,494 1,220
(5Mile/lLola) [N 11 15
Max 4,150 6,700
Min 640 240
%>1000 64 60
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