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Rouge River National Wet Weather Demonstration Project
MISSION STATEMENT

The mission of the Rouge River National Wet Weather Demonstration Project is to
demonstrate effective solutions to water quality problems facing an urban watershed highly
impacted by wet weather, and develop potential solutions and implement projects that will
lead to the restoration of water quality in the Rouge River. The project addresses both
conventional and toxic pollutants to:

provide a safe and healthy recreational river resource for present and future generations,
re-establish a healthy and diverse ecosystem within the Rouge River Watershed,
protect downstream water resources such as the Detroit River and Lake Erie, and

help ensure compliance with federal, state and local environmental laws that protect human
health and the environment.

This will be accomplished through the development, implementation and financial integration
of technical, social and institutional frameworks leading to cost-efficient and innovative
watershed-based solutions to wet weather problems. This watershed-based national
demonstration project will provide with guidance and potentially effective solutions to other
municipalities across the nation facing similar problems.
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PREFACE

In the year 2007, the Rouge River National Wet Weather Demonstration Project (Rouge Project)
continues to restore and protect designated water uses through a watershed-based management
approach. The Rouge Project is also providing solutions to other urban watersheds throughout
the country on how to restore polluted urban waterways. The Rouge Project was initiated in 1992
by the Department of Environment, Wayne County, Michigan. The Rouge River Watershed in
Southeast Michigan is largely urbanized, spans approximately 466 square miles, is home to more
than 1.4 million people in 48 communities and three counties, and is a tributary to the Detroit
River and Lake Erie. Multi-year federal grants from the United States Environmental Protection
Agency (EPA) and additional funding from local communities support this cooperative effort
between federal, state and local agencies. These grants are managed by Wayne County.

The Rouge Project originally focused on the control of combined sewer overflows (CSOs) in the
watershed. In 1994, the project expanded to a holistic approach to consider the impacts from all
pollution sources and use impairments in a receiving water. In March of 1995, a storm water
management strategy based on the application of watershed-wide management approaches for
the Rouge River was developed. The Michigan Department of Environmental Quality (MDEQ),
Wayne County, representatives of the Rouge Project Office, and communities in the Rouge
River Watershed worked jointly to develop a watershed-based general storm water permit that
was issued statewide in 1997 under the National Pollutant Discharge Elimination System
(NPDES). EPA approved this permit as meeting the requirements of the Phase Il storm water
regulations for municipal discharges issued under the Clean Water Act.

Because the Rouge watershed is so large and involves so many stakeholders, the communities
chose to subdivide the watershed into seven subwatersheds. Subwatersheds give a means for
focusing the local resources to address local problems due to the interest people have in their
immediate surroundings. Within each subwatershed, advisory groups formed to develop
watershed management plans required under the general storm water permit. These completed
plans are being implemented through a unique partnership of local agencies and communities,
state agencies, non-profit organizations, businesses and citizens. The seven subwatershed plans
identified alternative steps needed to address remaining problems associated with storm water,
combined and sanitary sewers overflows, failing septic systems, and non-point sources. The
goals, action steps, and measures tailored to individual subwatersheds have established a strong
foundation to guide existing and future cooperative efforts to fully restore the impaired uses of
the river. Coordination of the efforts of the seven subwatershed groups was initially
accomplished by a watershed-wide steering committee, which has since evolved into the
Alliance of Rouge Communities (ARC).

On August 5, 2003, after nearly two years of discussion, the Rouge watershed communities and
counties formed the Rouge River Watershed Local Management Assembly (Assembly of Rouge
Communities) to guide the Rouge River restoration into the future as the federal grant funding
diminishes. The Assembly of Rouge Communities (Assembly) was based on a Memorandum of
Agreement (MOA), signed by each local community, which outlined voting and funding shares
for the new working arrangement. The Assembly successfully operated for 2.5 years, with 38
community members and three county (Wayne, Oakland and Washtenaw) members. The annual
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budgets, on the order of $600,000 per year, were used to fund: 1) watershed-wide monitoring; 2)
sampling data analyses and reports; 3) the coordination of public education and involvement
activities, all of which are required by local units of government under the Michigan watershed-
based storm water permit. In addition, the funds were used to provide technical guidance and
facilitation for the Assembly, its committees and the seven Subwatershed Advisory Groups.
Wayne County served as fiduciary for the Assembly of Rouge Communities during 2003-2005.

In December 2005, the Assembly formally became the Alliance of Rouge Communities (ARC)
when 20 eligible members approved bylaws modeled after the former MOA for operation of the
Assembly. The group now acts as a legal public entity under the new Watershed Alliance Act,
Public Act 517 of 2004. There are 42 ARC members and one associate member that have
approved the bylaws, including Wayne County. The annual budgets continue to fund watershed-
wide activities such as public education, monitoring, and other technical activities. Much of the
work of the ARC is happening through the standing committees: Finance, Technical, Public
Involvement/Education (PIE) and Organization.

Using the watershed approach requires a number of tools, including a comprehensive physical,
chemical, and biological sampling and monitoring program, various types of water quality and
water quantity modeling, and a geographic information system. The Rouge Project has
aggressively invested in these tools to develop the necessary holistic watershed management
strategy. These innovative, readily transferable tools are being shared with other cities and state
agencies.

The Rouge Project is a success using any of several measures of achievement. Major progress
has been made in the control of pollution being discharged to the Rouge River. For example,
CSO pollutant loads to the river have been cut by 90 to 100 percent during most events. In
previous years, certain water quality standards were often violated at multiple locations in the
watershed. Now, the majority of the waters in the Rouge River watershed meet many standards.
Coupled with water quality improvements, the ecosystem health continues to improve as well, as
demonstrated by several measures including increased sightings of fish and wildlife along the
river each year since 1999. Improvements in the water quality and removal of contaminated
sediment in Newburgh Lake resulted in the lifting of the fish consumption advisory in 2003 for
some species of fish in the lake. This is the first time fish caught in the Rouge River system
have been safe for consumption in decades.

The Rouge Project has a very extensive web site that contains technical reports, maps, and other
project details. That site can be accessed at www.rougeriver.com.
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ABSTRACT
2007 Rouge River Ecosystem Monitoring and Assessment Report

The Rouge River Watershed is organized into seven Storm Water Management Areas (SWMAS).
Each SWMA represents one or two subwatersheds: Main I-2, Main 3-4, Upper, Middle 1,
Middle 3, Lower 1, and Lower 2. Data are presented in this report summarizing physical,
chemical, and biological monitoring performed in the Rouge River Watershed. Funding for the
hydrologic and water quality data collected during the 2007 monitoring program was provided
by the Alliance of Rouge Communities and the federal grants for the Rouge River National Wet
Weather Demonstration Project (Rouge Project). This report also includes sampling and
monitoring data for the Rouge River collected and reported by others for bacteria, fish
community, stream habitat, benthic macroinvertebrates, frog and toad populations, and other
indicators of ecosystem health.

The Rouge River Ecosystem Monitoring and Assessment Report summarizes the environmental
conditions in the Rouge River Watershed observed in 2007 by the Rouge Project and other
agencies. The 2007 program was in part a continuation of earlier programs, which focused on
characterizing water quality status and trends. The monitoring program in 2007 involved
continuous monitoring of dissolved oxygen and temperature at two stations, river level and flow
monitoring at eight stations, and precipitation monitoring at 21 stations. These activities are a
part of a "Five-Year Monitoring Plan" that was started in 2003 and includes a rotational schedule
of intermittent water quality sampling through the seven SWMAs over a five-year period. Dry
and wet weather intermittent sampling was performed in the Main 1-2 and Upper SWMAS in
2004, in the Middle 1 and Middle 3 SWMAs in 2005, in the Lower 1 and Lower 2 SWMA in
2006, and in the Main 3-4 SWMA in 2007. The report also presents results of an intensive study
undertaken in 2006 to determine the sources of E coli bacteria, an indicator of the presence of
sewage, throughout the watershed. Rouge River Watershed monitoring and survey data are
summarized in this report for all seven SWMA:s.

Monitoring results are compared to target levels for select parameters established by the
Subwatershed Advisory Group for each SWMA. Results are also compared to applicable water
quality standards established by the Michigan Department of Environmental Quality. Finally,
the report presents a summary of trends for select monitoring parameters, based on data collected
in the watershed since 1992.

Electronic copies of this report are available from the Rouge Project web site at
http://www.rougeriver.com. Additionally, the data presented in this 2007 report, along with
Rouge Project data collected since 1994, are available for query and download via the Rouge
Project web site at http://www.rougeriver.com/database.
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EXECUTIVE SUMMARY

The Rouge River monitoring program for 2007 was conducted by the Alliance of Rouge
Communities (ARC), formerly known as the Assembly of Rouge Communities, and the Rouge
River National Wet Weather Demonstration Project (Rouge Project) with the following
objectives:

e Monitor the overall health of the river system,

e Determine watershed-wide trends in key indicators of water quality and ecosystem
health, and

e Conduct selected monitoring required under the Storm Water Pollution Prevention
Initiatives (SWPPIs) issued to the watershed communities under the State of Michigan’s
watershed-based General Storm Water Discharge Permit (Permit No. MIG619000)
(Rouge River Main 1-2 Storm Water Communities, 2002; Rouge River Main 3-4 Storm
Water Communities, 2002; Rouge River Middle 1 Storm Water Communities, 2002;
Rouge River Middle 3 Storm Water Communities, 2002; Rouge River Upper Storm
Water Communities, 2002; Rouge River Lower 1 Storm Water Communities, 2002;
Rouge River Lower 2 Storm Water Communities, 2002).

The Rouge River monitoring program for 2007 was conducted in accordance with the Five-Year
Monitoring Plan for the watershed shown in Table 1 (Cave, 2002). This Plan was approved by
the Michigan Department of Environmental Quality (MDEQ) and was included in SWPPIs
issued to watershed communities as part of their Certificate of Coverage under the General
Storm Water Permit. The Five-Year Monitoring Plan for the Rouge Watershed specified
targeted monitoring by Rouge Storm Water Management Area (SWMA), with data collection
and analysis for the Main 1-2 SWMA in 2003, the Main 1-2 and Upper SWMAs in 2004, the
Middle 1 and Middle 3 SWMAs, in 2005, and the Lower 1 and Lower 2 SWMAs in 2006. The
Five-Year Plan monitoring plan concluded with data collection and analysis in the Main 3-4
SWMA during 2007.

Continuous monitoring of streamflow and level was conducted at eight stations (US1, US2, US3,
US4, US5, US6, US7, US8) during 2007, with continuous monitoring of water quality (dissolved
oxygen and temperature) at two of these stations (US7, US8). Continuous monitoring data are
collected at 15-minute intervals. Figure 1 shows the locations of the streamflow, level, and
continuous monitoring locations under the Five-Year Monitoring Plan for the watershed,
including those locations monitoring during 2007. Precipitation monitoring was conducted at 21
stations throughout the watershed during 2007.

As described in the Five-Year Monitoring Plan, the 2007 ARC/Rouge Project monitoring
program also included intermittent water quality dry and wet weather sampling in the Main 3-4
SWMA. Sampling was conducted on a rotating schedule amongst the seven SWMAs and
included dissolved oxygen (DO), temperature, Escherichia coli (E. coli) bacteria, ammonia
(NH3-N), total phosphorus (TP), 5-day carbonaceous biochemical oxygen demand (CBOD:s), and
total suspended solids (TSS). The data analyses and presentation of data collected in 2007 for
the Main 3-4 SWMA is presented in this report. Intermittent water quality dry and wet weather
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Table 1

Rouge River Watershed Five-Year Monitoring Plan (2003 — 2007)

Monitoring Activity

Sites/Frequency/Season

Year Performed
X = ARC Services
O = Non-ARC Services

2003 ‘ 2004 | 2005 | 2006 ‘ 2007

Planning
Assist SWAGs in developing/refining monitoring plans X ‘ X ‘ X ‘ X ‘ X
Hydrology
Precipitation (all subsheds, but sparse in Wayne Co.) Apr-Nov at 21 sites (15 min totals) Xl )(1 )(1 Xl Xl
Continuous/Perm. Stream Flow Meas. (all subsheds) Year round (15 min data)

Main 1/2 3 sites (US4,US5,US6) X X X X1t

Upper 2 sites (US3, U05) X X X X1(us3 only)

Middle 1 1 site at outlet (US10) X X X

Middle 3 2 sites (US2, D06) X X X X1 (us2 only)

Lower 1 1 site at outlet (US9) X X X

Lower 2 2 sites (US1, LO5D) X X X X

Main 3/4 2 sites (US7,US8) X X X X1 (us7 only) X
Water Quality
Continuous water qual. mon. - DO/Temp (all subsheds) May-Oct (15 min. data)

Main 1/2 1 site at outlet (US5) X X X

Upper 1 site at outlet (U05) X X X

Middle 1 1 site at outlet (US10) X X X

Middle 3 1 site at outlet (D06) X X X

Lower 1 1 site at outlet (US9) X X X X

Lower 2 1 site at outlet (LO5D) X X X X

Main 3/4 2 sites (US7,US8) X X X X
Intermittent wet wthr sampling (E Coli, TSS, TP, NH3, CBODS5, DO) 5 wet weather events per site (May-Oct, 7 samples/event)

Main 1/2 1 site at outlet (US5) X2 NG

Upper 1 site at outlet (U05) X

Middle 1 1 site at outlet (US10) X

Middle 3 1 site at outlet (D06) X

Lower 1 1 site at outlet (US9) X

Lower 2 1 site at outlet (LO5D) X

Main 3/4 1 site at outlet (M14) + 2 others (US7 & US8) X
Intermittent dry weather sampling (E Coli, TSS, TP, NH3, CBODS, DO) % S“;‘;ZS ‘\’;{hszzc(:l’]"g":'oss‘p:ggf;gdsl‘;“;e;'g;”aj s:;zs) ofs

Main 1/2 1 site at outlet (US5) + 2 others (M03 & G45) NG NG

Upper 3 sites (U16, U19, G71) X

Middle 1 1 site at outlet (US10) + 2 others (G83 & D60) X

Middle 3 1 site at outlet (D06) + 2 others (D32 & G84) X

Lower 1 1 site at outlet (US9) + LO1, G93, G94, L51, G211, L02 X

Lower 2 1 site at outlet (LO5D) + L06, G98 X

Main 3/4 1 site at outlet (M14) + 2 others (US7 & US8) X
Intermittent dry weather canoeing sampling in Middle 1 & 3 (E. Coli) 5 samples per 30 day period, May-Oct 1, approx 10 sites )(1 )(1 )(1 xl )(1
Impoundments (algae, TP, chlorophyll, secchi depth, macrophytes) Monthly sampling (May-Sep) of 4 Impoundments 3 xl
Biological Health
Fish, macroinvertebrates, habitat (all subsheds) As selected by MDEQ 4 Xl
Frog and Toad, macroinvertebrates (all subsheds) As selected by FOTR 4 X:l Xl Xl Xl Xl
PCBs in fish tissue (Middle 3) No longer needed based on 2001 fish tissue results
Public Education/Involvement
Public survey (all subsheds) To be funded under PI budget ‘ X | | ‘
Other
Prepare/update Rouge Mon. Summaries (WCRPO/Other) Not applicable X X X X X
Conduct trend analysis/data interpretation Not applicable X X X X X
Phosphorus target reassessment Not applicable (@]
Special Studies by MDEQ-SWQD or others Not applicable (@]

1 Monitoring is performed by others; WCRPO primarily performs data handling, reporting and mapping.

2Since the Assembly of Rouge Communities was not established until August 2003, Main 1/2 sampling began in 2003 and was completed in 2004.

3Based on 2003 results there is no need to repeat until there is a significant reduction in phosphorus inputs.

4 May be supplemented by counties.
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sampling in the other Rouge SWMAs conducted in previous years under the Five-Year
Monitoring Plan are also summarized.

This report also summarizes biological monitoring conducted in the Rouge River Watershed by
other agencies and organizations. In 2005, reaches designated as impaired for recreational use in
the Rouge River Watershed were sampled by the MDEQ at 62 locations in Wayne and Oakland
Counties to address the Total Maximum Daily Load (TMDL) listing. E. coli sampling was
performed weekly from May through October 2005. Limited samples were also collected by the
MDEQ for human associated bacteria and tested using a DNA-based method, which screens for
the presence of specific genes in organisms containing human fecal matter. In 2006, after a
review of MDEQ 2005 E. coli and human associated bacteria data and historical ARC/Rouge
Project E. coli data, 24 locations in the Rouge River watershed were targeted for sampling that
exhibited high E. coli levels and where pollutant sources are poorly understood. Under this
targeted monitoring effort, funded by a grant awarded to the ARC by the MDEQ under the Clean
Michigan Initiative, each site was sampled once during dry weather and once during wet weather
for E. coli and two Bacterial Source Tracking (BST) tests, Human Bacteroidetes and Human
Enterococcus. A summary of these data is presented in this report. Studies characterizing
stream habitat and populations of fish communities, macroinvertebrates, and frogs and toads are
also presented.

This report is organized with respect to the seven SWMAs, each representing one or two
subwatersheds of the Rouge River Watershed (an area of 466 square miles): Main 1-2, Main 3-4,
Upper, Middle 1, Middle 3, Lower 1, and Lower 2 (Figure 1). The terms “Storm Water
Management Area” and “Subwatershed Management Area” are used synonymously in this
report. The 2007 data, like that from 1994-2006, indicate that all of the Rouge River branches
are degraded to some extent but conditions are improving. The upstream reaches of the Rouge
River are generally less urbanized than the downstream reaches and the water quality in the
upstream reaches is typically better.

Monitoring results are compared to target levels for DO and temperature as established by the
Subwatershed Advisory Group (SWAG) for each of the seven SWMAs. Target levels were
identified in most of the SWMASs for DO and temperature. The Main 3-4 SWMA was monitored
for continuous DO and temperature in 2007. The Main 3-4 SWMA has a future target level of
greater than or equal to 5 mg/L by 2015, which it met 94 percent of time at Plymouth Road
(US7) and 96 percent of the time at Rotunda Drive (US8) in 2007. The current status and trends
of selected water quality parameters in each Rouge SWMA are highlighted below. Electronic
copies of this report are available from the project web site at http://www.rougeriver.com.
Additionally, the data presented in this 2007 report, along with Rouge Project data collected
since 1994, are available for query and download via the Rouge Project web site at
http://www.rougeriver.com/database.
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Beginning in 2002, the FOTR expanded their benthic monitoring program to include the ‘Rouge
River Winter Stonefly Search’. Once each winter, volunteers look for stoneflies, which tend to
be indicators of good quality water. From 2002 through 2006, volunteers searched eight sites in
the Main 1-2 SWMA for stoneflies without success. FOTR did not sample any Main Branch
sites in 2007. The results are shown in Table 2.8.3 (FOTR, 2007).

Table 2.8.3
FOTR 2002-2007 Stonefly Sampling Results

Main 1-2 SWMA Stoneflies Found
Community Creek/Park Location 2002 2003 2004 2005 2006 2007
Birmingham Main Branch/Linden Park Maple/Southfield No No No
Franklin Franklin Branch/Cider Mill Franklin/14 Mile No No No
Southfield Main Branch/Valley Woods Telegraph/Civic Center No No No
Farmington Hills Pebble Creek Inkster/12 Mile No No No
Troy Firefighters Park Coolidge/I-75 - . . No No
Bloomfield Hills Nottingham Creek Country Day, Lahser/13 Mile --- - - No
Farmington Hills Pebble Creek North Orchard Lake, north of 13 Mile Road - -— - No
Troy Lloyd Stage Coolidge - - --- No No

Note: No locations were sampled in 2007 for stoneflies.

2.9 FROG AND TOAD DATA. The Rouge River watershed is home to 10 species of frogs
and toads or anurans (of the order Anura of the class Amphibia). Like many aquatic organisms,
frogs and toads are sensitive to changes in water quality and to alterations in their habitat
resulting from changes in nearby land use practices. This sensitivity to change make frog and
toad populations a good indicator of environmental quality.

In recent years, observers have expressed concern that populations of certain species of frogs and
toads are on the decline, which may indicate a degradation of the ecosystems on which they
depend. As a result of this concern, in 1988 the MDNR began the Michigan Frog and Toad
Survey on a limited basis. The purpose of the survey was to better understand the abundance and
distribution of frogs and toads within Michigan and to monitor populations over the long term. In
1996 the MDNR initiated a statewide, permanent monitoring system. Each year, volunteer
observers go to designated locations in early spring, spring and summer and identify frog and
toad species by their breeding calls and make estimates of their numbers. Two species native to
the watershed are not listed in the following tables, Pickerel frogs and Copes Gray Treefrogs.
Pickerel frogs are seldom heard and Copes Gray Treefrogs are difficult to distinguish from Gray
Treefrogs, so surveyors were not asked to make that distinction. Results of surveys for the Main
1-2 SWMA are shown in Table 2.9.1 (MDNR, 2007). No frog and toad data were collected in
2004 and 2005 by the MDNR in the Main 1-2 SWMA.
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Table 2.9.1
MDNR Frog and Toad Survey
Percent of sections in which species was heard in Main 1-2 SWMA

Species 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2006 | 2007
Wood Frog 100 5 13 4 10 15 0 0 6 0
Western Chorus Frog 37 47 40 39 20 0 0 11 6 10
Spring Peeper 37 79 53 43 70 31 100 0 6 10
American Toad 68 74 53 43 40 38 100 33 25 60
Northern Leopard Frog 5 5 0 9 10 0 0 0 0 0
Gray Tree Frog 42 53 47 35 40 8 0 22 13 30
Green Frog 47 63 67 65 70 23 100 33 13 20
Bullfrog 16 11 7 17 20 15 50 0 0 10
Total Sections Surveyed 19 19 15 23 10 13 4 9 16 10

Note: No frog and toad data were collected in 2004 and 2005 by the MDNR in the Main 1-2 SWMA.

Similar to the MDNR Frog and Toad Survey, the FOTR began a frog and toad survey in a small
part of the Middle 1 Rouge watershed during 1998. Due to an overwhelming response from
volunteers the survey was expanded to the entire Rouge watershed in 2000. Volunteers wishing
to participate in the survey attend a workshop where they learn to identify frogs and toads by
their breeding calls after which they are assigned a "4 square mile block to survey. Every few
weeks between March and July volunteers visit their assigned site(s) and record the number and
type of species they hear.

Not only do the surveys provide an important record of frog and toad abundance and distribution
over time, they also provide volunteers the opportunity to interact in a positive way with local
natural areas and to develop a sense of ownership of and stewardship toward their watersheds.
Table 2.9.2 shows the total number of blocks surveyed and the percent of blocks in which
species were heard from 2000 through 2007 in the Main 1-2 SWMA under the FOTR program
(FOTR, 2007).
Table 2.9.2
FOTR Frog and Toad Survey
Percent of blocks in which species was heard in Main 1-2 SWMA

Species 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Wood Frog 22 24 19 9 18 13 14 13
Western Chorus Frog 44 47 42 32 38 87 27 28
Spring Peeper 33 35 53 34 40 38 43 59
American Toad 22 24 70 57 71 73 74 77
Northern Leopard Frog 6 6 7 7 10 16 7 10
Gray Tree Frog 11 12 28 18 48 26 32 51
Green Frog 28 29 56 45 67 67 76 70
Bullfrog 0 0 14 16 21 11 14 13
Total Blocks Surveyed 18 17 43 44 50 63 31 38
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2.10  MONITORING PROGRAM ASSESSMENT. CSOs have been controlled in the Main
1-2 SWMA and only treated discharges to the Rouge River have been reported to the MDEQ in
recent years. SSOs have also been reported by communities in the Main 1-2 SWMA to the
MDEQ, and there are ongoing efforts by the communities to reduce or eliminate contributions
from SSOs. Polluted storm water and high streamflow variability continue to pose problems.
Intermittent dry weather sampling indicates that nutrients, solids, and E. coli levels are not yet
considered good throughout this SWMA. There are no wastewater treatment plants (WWTP)
that discharge effluent flow to the river in the Main 1-2 SWMA, but other sources suspected of
contributing pollution to the river are illicit connections and failing on-site disposal systems.

Hydrology. A goal of this SWMA is to reduce peak flows that can cause extensive damage to
property and aquatic habitat along the Rouge River stream bank. Therefore, it is recommended
that continuous river level and flow monitoring continue until established targets are met and
stable stream habitat conditions that are supportive of diverse aquatic life communities are
established. River level and flow data were collected at 15 minute intervals throughout the year
by the USGS at three locations in the Main 1-2 SWMA. The RPO has acquired and summarized
the historical data collected in the Main 1-2 SWMA in an effort to characterize the severity of
flow fluctuations and their impacts on stream bank erosion and habitat degradation. In
addressing the Main 1-2 SWMP and SWPPI goals to reduce peak flows, control soil erosion, and
preserve/improve habitat; it is important to continue tracking long term progress that measures
the effectiveness of implemented BMPs and can identify emerging or on-going threats to habitat
restoration efforts. Therefore flow monitoring should be a consideration in the next Five-Year
Monitoring Plan.

Water Quality.

Dissolved Oxygen and Temperature. DO and water temperature are critical water quality
parameters in evaluating the Rouge River’s capacity to support diverse aquatic life communities.
DO is also a key indicator of the collective amount of oxygen depleting pollutants in the river
and serves as a rapid assessment tool for tracking pollution sources and measuring progress. In
cooperation with the USGS, from 1994 through 2005, DO and water temperatures have been
monitored from May through October at 15 minute intervals at three locations in the Main 1-2
SWMA. However, this yearly monitoring has not been consistent each location. Monitoring DO
continuously during these critical warmer months is important in that most of the remaining
pollution sources to the Rouge River are intermittent and might be very difficult to discover with
periodic sampling. The continuous DO record therefore provides us with a tool for narrowing
the search for remaining pollution problems.

DO conditions at the downstream end of the Main 1-2 SWMA have improved since CSO
controls have been implemented in the Main 1-2 SWMA and State water quality standards were
met nearly 100 percent of the time in recent years. To assess trends in the Main 1-2 SWMA
continuous DO and water temperature should be a consideration for the next Five-Year
Monitoring Plan. Monitoring program changes should weigh all goals that the monitoring is
currently addressing to ensure that changes do not limit attainment of indirect but related goals,
such as identifying emerging or intermittent concerns.
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CBODs TSS, NH;-N, TP, and E. coli. ARC and Rouge Project intermittent wet and dry weather
sampling performed in 2003 and 2004 resulted in varying rating conditions for these water
quality parameters indicating that more work remains in addressing some pollution sources;
particularly those contributing to ratings of poor and fair for E. coli, TSS and TP. CBODs and
NH3-N concentrations were rated good and the ARC might consider discontinuing the
monitoring of these parameters. With no statistically significant trend identifiable for TSS and
TP, continued sampling of these parameters is recommended, particularly for TP where levels
have approached the target level in recent years. An improving trend was calculated at two
locations in dry weather for E. coli, but conditions are still rated fair. E. coli sampling performed
by the MDEQ in 2005 demonstrated very little compliance with the State total body contact
standard for the 30 day geometric mean, some compliance with the daily geometric mean, and
nearly every location sampled had some results that exceeded the partial body contact standard.
Positive results suggesting human-associated bacteria were obtained at two locations in the Main
1-2 SWMA in 2005. E. coli sampling performed by the ARC in 2006 indicated very little
compliance with the State total body contact standard in both dry and wet weather, full
compliance with the partial body contact standard in dry weather, and no compliance with the
partial body contact standard in wet weather. Dry and wet weather testing for human associated
bacteria in 2006 resulted in negative results at all locations sampled in dry weather and positive
results for one or both of the human associated bacteria in wet weather. Sampling for E. coli is
recommended as significant fecal pollution sources are identified and corrected to show progress
toward compliance with State water quality standards. The ARC Technical Committee and Main
1-2 SWAG should consider developing an identification and corrective action plan for the
remaining sources of pollution to the river. Once significant corrective actions have been
implemented and river conditions have an opportunity to respond to pollution control measures,
then follow-up monitoring is recommended to track progress

Fisheries and Aquatic Life. As part of their ongoing stream monitoring program, the MDEQ
performed a biological assessment survey in the Rouge River watershed in 2005. This recent
survey provides additional data to help assess the overall health of fish communities, stream
habitat and benthic macroinvertebrates in the Main 1-2 SWMA.

The continued collection of benthic macroinvertebrate and frog and toad data by the County and
FOTR staff and volunteers will provide a general indicator of overall watershed health with the
added benefits of encouraging volunteers to interact with natural areas and to develop a sense of
ownership and stewardship toward their watershed.
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3.0 MAIN 3-4 SWMA

3.1 OVERVIEW OF THE MAIN 3-4 SWMA. The Main 3-4 SWMA includes the
communities of Allen Park, Dearborn, Dearborn Heights, Detroit, Highland Park, Melvindale,
Redford Township, and River Rouge. All of these communities are participating in the ARC with
the exception of Detroit, Highland Park and River Rouge who are not eligible for membership

because they do not have a storm water permit. The Upper, Middle, and Lower branches of the
Rouge River all join the Main branch in the Main 3-4 SWMA.

The Main 3-4 Subwatershed Advisory Group (SWAG) has established and prioritized long-term
goals in its Subwatershed Management Plan (SWMP) that are summarized in section 3.2. Long-
term goals are defined as goals that are to be met in a time period greater than five years.
Section 3.2 also includes a tabular summary of the Storm Water Pollution Prevention Initiatives
(SWPPIs) that were developed by the Main 3-4 SWMA communities to define specific actions
and schedules to implement portions of the SWMP. This table is not meant to be all-inclusive,
but does attempt to represent the major actions committed to by the communities. Section 3.3
highlights some recent activities in the Main 3-4 SWMA to reduce or eliminate pollution to the
Rouge River.

To assist in the evaluation of the progress that the Main 3-4 SWMA is making towards achieving
the goals established in the SWMP and in the SWPPIs issued to each entity, hydrologic and
water quality conditions have been monitored and sampled in the Main Branch of the Rouge
River. Sections 3.4 and 3.5 summarize the information collected in 2007 and evaluate water
quality improvements over time. The dissolved oxygen (DO) trend analysis performed in 2004
was updated to reflect the continuous DO data collected in 2005 and 2007 and is included in
section 3.5. The Five-Year Monitoring Plan called for intermittent sampling in 2007 in the Main
3-4 SWMA for other water quality parameters like carbonaceous biochemical oxygen demand
(CBOD:s), ammonia (NH3-N), total phosphorus (TP), total suspended solids (TSS) and E. coli.
These data are also presented in section 3.5. Table 3.1.1 lists, and Figure 3-1.1 shows the rain
gage, continuous water quality monitoring, and continuous level/flow monitoring locations in the
Main 3-4 SWMA in 2007.

Recent biological monitoring conducted in the Main 3-4 SWMA is summarized in Sections 3.6
through 3.9, including fish community, stream habitat, benthic macroinvertebrate, and frog and
toad assessments. An overall assessment of the Main 3-4 SWMA monitoring program is
provided in Section 3.10.
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Table 3.1.1

Rain Gage and Instream Monitoring Locations, 2007
Main 3-4 SWMA

Grab
Sampling
Continuous Location
Water Continuous D (Dry
Rain Quality Level/Flow Weather),
Field Location Gage Monitoring | Measurement | W (Wet
ID Site ID Description Location Location Location Weather)
Southfield Freeway
@Clurtis Street
(DWSD gage
R37 M3009736 | PG09) X
Rotunda Drive
between Southfield
Freeway and
Greenfield Road
(DWSD Gage
R38 M3009737 | PG10) X
Warren Road and
Artesian Street
(DWSD Gage
R39 M3009738 | PG34) X
5 Mile Road west
G43 M2003043 | of Lahser Road D, W
US7 M2003045 | Plymouth Road X X D, W
USS8 M3009637 | Rotunda Drive X X (level only) D,W
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Figure 3-1.1

MAIN 3-4 STORM WATER MANAGEMENT AREA
2007 Sampling & Monitoring Locations
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3.2 SUBWATERSHED MANAGEMENT PLAN (SWMP) GOALS AND STORM
WATER POLLUTION PREVENTION INITIATIVES (SWPPI) (Rouge River Main 3-4
SWAG, 2001). The Main 3-4 SWMA receives the flow, and impacts, from the upper Main,
Lower, Middle and Upper Branches of the Rouge River. This SWMA is typical of an urban
setting and contains numerous impervious surfaces such as roofs, parking lots, roadways and
sidewalks. Changes in land use has resulted in a high proportion of the land being covered by
impervious surfaces, which allows rainfall and snow melt to rapidly reach the river through street
runoff and enclosed storm drains. A portion of the Rouge River in this SWMA has been
channelized to control flooding, and natural features on the streambank have been eliminated.
The river in this SWMA has the potential for providing recreational activities and increasing
public access to the water. The Rouge River Gateway project is exploring solutions to restore the
area's natural landscape with Riverfront Parks and removal of portions of the concrete channel. If
successful, the re-naturalization of the river's banks will enhance aquatic life, habitat and
aesthetics. To improve the water quality in the Rouge River the Main 3-4 SWMA has developed
several long-term goals. These goals, as listed in the Main 3-4 SWMP, are:

e Improve water quality in the Rouge River and restore impaired uses,

e Remove sources of pollution that threaten public health,

e Educate the public regarding their impact on the River and the River’s existing and future
potential as a community asset and recreational resource,

e Improve the water quality of the river to increase recreational opportunities and remove
fish consumption advisories,

e Enhance and preserve habitat, especially next to the river, for fish and wildlife
compatible with subwatershed land uses, and

e Reduce water volumes and velocities in the river during a storm event to minimize bank
erosion and flooding.

SWPPIs developed by Wayne County and the Main 3-4 SWMA communities define specific
actions and schedules to implement portions of the SWMP. These actions and schedules are
community-specific and county-specific and are based on the actions that the individual
community or county considers most important to implement. These actions include elements
from both the Illicit Discharge Elimination Program and the Public Education Plan to reduce the
discharge of pollutants to the maximum extent practical. Table 3.2.1 summarizes the SWPPIs in
Wayne County and the Main 3-4 SWMA communities that will help achieve the goals listed in
the Main 3-4 SWMA Subwatershed Management Plan. The City of River Rouge is a combined
sewer community and does not have any known stormwater outfalls that discharge to the Rouge
River. The City of Highland Park is also served entirely by combined sewers. Therefore, River
Rouge and Highland Park are not included in the following table.

Detroit received a certificate of coverage in 2003, but it isa jurisdictional permit, nota
watershed-based permit like the rest of the Rouge communities. As a result of the recent nature
of their coverage, Detroit will not identify specific activities to be performed until they submit a
Storm Water Management Program Plan (the jurisdictional equivalent of a watershed plan) to
MDEQ. This will also define how much separate storm water area they really have. Combined
sewers serve more than 99% of Detroit and there are very few separate storm sewer outfalls
within Detroit.
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Storm Water Pollution Prevention Initiatives in the Main 3-4 SWMA

Table 3.2.1

MMATN 3-4 SWMA Stormwater Pollution Prevention Initiatives
" =
g HE
AT
AR IR
BMP ACTION dlaldl=s|s|E
REDUCE PEAK FLOWS
FeduceMdanage stormater nanoff Diownspout disconnectionM ew development storm water management x| x| x X
EMPs Reduce storm water impacts through redevelopment and retrofitting x| x | x
Detention Basing Inventory/Mlaintenance and control of discharges x| x x
REDUCE SEDIMENT LOADS
Conitrol Soil Erosion Streambank Stabilization x| x %
Soil erosion and sediment control x| x x| x|x
Catch Basin Cleaning Cateh basin cleaning and repair andfor waste disposal x| x| x x
Femove Stream Obstructions Logjam cleating X X
REDUCE SEWAGE ENTERING THE RIVER
Tdentifyy and Control untreated C30s C20 Basin Operation and Maintenance % x x
M aintain combined sewer system Contitnaous inspection and corrections X
Tdentify and Eliminate 3305 Hegotiations/Control and Improvements x| x X X
Tdentifyy and Elitninate [llicit Discharges Receive and track complaints x| x| x| x
Dty weathet inspection of storm outfalls and followup x| x | x| x| =
Identification of septic systemsfinspect/dye test x| x x| x
Educate City employees about illicit discharge detection and repotting X X | x
Utilize existing ordinances to address illicit discharges and connections X x| x
M aintain sewer system infrastructure Stotm sewer database and/or maintenance program x| x | x| x| =
M onitior sanitaty sewer inflow/infiltration Contite with review and monitoting program x| x| x| =
PRESERVE / INCREASE HABRITAT
Ttilize Habitat Restoration Techniques Restoration Projects x
Habitat enhancement/Protection x| x
Reduce Geese Populations Egg replacement programs/Goose roundup/Border Collie program X
REDUCE CHEMICAL POLLUTANTS
Gtreet Sweeping Street sweeping X | x X | x
¥ ard Waste Leaf temoval X %
Ongoing yard waste composting program X x| x
Eeduce fertilizer runoff and Phosphoras Discharge  [Fertilizer reduction program/River-friendly lavn care products x x| x| x
Mlinimize potential impacts of pesticides, herbicides, and fertilizers X x| x| x| x
Household Materials Management Programs Household Hazardous Waste Programs | x| x| x| x[x
Other Minitnize toad salt application X
Review 3torm Water Ordinance x
Public Facilities M anagement EBIMF's for wehicle storage and maintenance X
Btorm Sewer 3ystem Controls Oil and grease trap devices/requitements X
Eesidential Cat Washing Flyers and fact sheets X x
EDUCATE THE PUBLIC
Develop and implement public participation program  |City newsletter/ calendar x| x| x| x|x
Cahle programe shd public service announcements x| x| x|
Public building displays, presentations, signage, websites, etc. x| x| x X | x
Rouge rescue and for Rouge Education Project ¥ x| x| x|x
Riparian landownets X x| x x
Hiousehold hazardous waste x| x| x| =
Support FOTR x| x| x| x| =
Recycling program X
Encourage Repotting of licit Dischatges Advertise on various media X x
Ultimate Discharge Point Location and impacts on stormoerater system x x
(Other Watershed Stewards Commission X
CONTINUED WATERSHED MANAGEMENT
Implemetation of 3WFPPL/General Stormwater Permit Program/Task Force x| x | x| x| =

Rouge River National Wet Weather 3-5

Demonstration Project

2007 RREMAR E\DATAGIS\SASApps\baselinesumrpt\2007\doc\3.0 07_MAIN 3-4.doc



3.3  MAIN 3-4 SWMA ACTIVITIES. As part of establishing a watershed-wide approach to
addressing pollution several activities were initiated in the Main 3-4 SWMA. Efforts have
included controlling Combined Sewer Overflows (CSOs), eliminating Sanitary Sewer Overflows
(SSOs), and other Best Management Practices (BMPs). Detailed information on many of these
activities is available on the Rouge Project website (www.rougeriver.com); a summary of these
activities is presented in the following sections.

3.3.1 CSO Control Program. CSO control program projects in the Main 3-4 SWMA have
included the construction of four CSO Retention Treatment Basins (RTBs). There were no
sewer separation projects in the Main 3-4 SWMA. The four CSO RTBs located in the Main 3-4
SWMA are;

e Seven Mile (Detroit),

¢ Puritan-Fenkell (Detroit),

e Hubbell-Southfield (Detroit), and

e River Rouge.
Start-up dates for the CSO RTBs were 12/98, 2/99, 2/99, and 8/02 respectively.

The CSO RTBs now control many of the previously uncontrolled CSOs in the Main 3-4 SWMA.
However, there are still some uncontrolled CSOs that exist in this SWMA. Together, the four
RTBs in the Main 3-4 SWMA serve an area over 16,000 acres. An added benefit is, that the
areas surrounding the RTBs have been enhanced with features such as tennis courts, basketball
courts, play areas, native plants, trees, and landscaping. During very large rain events there are
still some discharges to the Rouge River. Figure 3-3.1 shows the area controlled by RTBs and
the uncontrolled CSOs in the Main 3-4 SWMA. Construction of the West Dearborn A CSO
control project began late in 2004 and continued in 2007. The City of Detroit’s Baby Creek
Screening and Disinfection facility was substantially complete in 2007 but some facility start-up
issues are ongoing.  The City of Detroit began construction on the Oakwood CSO Control
Facility and Pumping Station in 2007 at a cost of approximately 155 million dollars. Design of
the Upper Rouge Tunnel (URT) CSO control facilities was completed in 2007 and portions of
the project are already going out for bid. Collectively, these projects will control all remaining
Detroit CSOs discharging to the Rouge River except for five outfalls in the last two miles. In
2007, the Detroit Water and Sewerage Department (DWSD) determined that some of the
remaining five outfalls are not active. In 2007, the City of Detroit began preparing a Rouge
River amendment to its Long Term Control Plan, which is scheduled for submission to the
MDEQ in 2008. This plan will include any required steps to address these five remaining
outfalls. In addition to their Phase I CSO control project, the City of Dearborn also continued
work on Phase II of their CSO control program during 2007. This effort has two elements: the
West Dearborn CSO Control Program — Phase B Project and the East Dearborn CSO Control
Program. Both involve construction of treatment shafts that will handle settling, skimming, and
disinfection of the CSOs within the shaft itself, rather than externally.  The current estimated
date for control of all of the remaining CSOs is 2015. In 2007, as in 2004 through 2006, there
were several discharges to the Rouge River from the remaining uncontrolled CSOs in the cities
of Detroit and Dearborn. These are not included in Table 3.3.1. Table 3.3.1 lists the CSO
discharges to the Rouge River that were reported to the MDEQ (all by the city of River Rouge)
in recent years (MDEQ, 2001; MDEQ, 2003; MDEQ, 2004; MDEQ, 2005; MDEQ, 2006;
MDEQ, 2007).
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Figure 3-3.1

MAIN 3-4 STORM WATER MANAGEMENT AREA
Controlled and Uncontrolled Combined Sewer Outfalls
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Table 3.3.1
CSO Discharges Reported to the MDEQ in the Main 3-4 SWMA
(Table only includes discharges in areas where CSOs have been controlled)

Main 3-4 SWMA CSO Discharges to the Rouge River'
Number of Discharges
Total Number Nun}ber Number Number Not
Year of Discharges Partially Untreated Specified
g Treated’ P

2000 2 NA NA 2
2001 1 NA NA 1
2002 0 NA NA NA
2003 1 NA NA 1
2004 3 NA NA 3
2005 8 8 0 0
2006 5 5 0 0
2007° 5 5 0 0

Notes: NA = not available

! Projects to control the uncontrolled CSOs in Dearborn and Detroit are underway. Discharge data
for these cities are not presented in this table.

> MDEQ reporting procedure included the reporting of additional CSOs in 2006 and 2007. The
number of outfalls did not increase.

3 Screening, settling, and disinfection.

3.3.2 SSO Control Efforts (Rouge River Main 3-4 SWAG, 2001). The Main 3-4 SWMA
states in their SWMP that, “The Main 3-4 SWAG communities believe that commitment of
resources to control the pollutants to the river must be made on the basis of the degree of
protection achieved, regardless of whether the source is CSO, SSO, or storm water. Accordingly,
they are proposing a water quality based approach to establish priorities for controlling untreated
sewage discharges, such that solutions implemented provide water quality benefits
commensurate with the costs incurred and that protects public health and safety.” The Main 3-4
SWMA has listed the following goals in their SWMP to control SSOs:

e Dye testing,

TV camera scoping,

Smoke test sanitary system,

TV inspection for storm drain,

SSO identification,

Cross Connection Program,

Corrective Action Plan for increased sewer capacity,
Downriver sewer project (sanitary sewer relief),
Wet weather pump station,

Build SSO treat and release system,

Lift station for SSOs (with other communities), and
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e SSO Identification/Control.

In 2006, the city of Allen Park closed a SSO outfall through installation of a flap gate to prevent
backflow of the Northwest Interceptor (NWI) into the Allen Park sewer. Additionally a wet
weather pump station was constructed to lift the Allen Park sanitary sewer flows to the higher
surcharge level hydraulic gradients in the NWI. Also in 2006, the city of Melvindale expanded a
pilot program to disconnect footing drains from the sanitary sewer system and installed a new
pump and equalization basin system in the sanitary sewer system. Table 3.3.2 lists the SSOs that
discharged to the Rouge River in recent years and were reported to the MDEQ by the
communities in the Main 3-4 SWMA (MDEQ, 2001; MDEQ, 2003; MDEQ, 2004; MDEQ,
2005; MDEQ, 2006; MDEQ, 2007).

Table 3.3.2
SSO Discharges Reported to the MDEQ in the Main 3-4 SWMA

Main 3-4 SWMA SSO
Discharges to the Rouge River

Year Number of
Discharges

2000 1

2001 1

2002 0

2003 1

2004 1

2005 0

2006 2

2007 0

3.3.3 Best Management Practices (BMPs). BMPs are a vital component of a storm water
management program and can be implemented to address specific storm water pollution issues
individually or in series. Some are better suited to newly developed communities, while others
will work as retrofits to existing systems. The BMPs selected by the Main 3-4 SWAG to address
the known impairments, are listed below (Main 3-4 Rouge River SWAG, 2001).

Reduce Peak flows
e Reduce directly connected imperious surfaces
e Slow storm water runoff draining to river
¢ Install retention/infiltration basins
e Construct/maintain storm water infiltration devices
e Construct/maintain wet detention ponds

Reduce Sediment Loads
e Control soil erosion
e Perform storm sewer system cleaning
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Perform catch basin cleaning

Construct/maintain detention and/or retention ponds
Construct/maintain media filters

Utilize soil stabilization measures for construction activities
Install/maintain sediment trapping devices

Utilize streambank stabilization measures

Prevent and remove stream obstructions

Install/Maintain in-line sewer treatment devices

Reduce Sewage Entering The River

Identify and control untreated CSOs

Identify and control SSOs without causing basement flooding
Identify and eliminate illicit discharges

Identify and eliminate failing OSDS

Perform septic system/sanitary sewer maintenance

Maintain infrastructure

Preserve/Increase Habitat

Preserve and enhance existing wetlands

Preserve, enhance, and support wetland banking program
Construct wetlands

Use habitat restoration techniques

Enhance Recreational Activities

Reduce geese populations
Land Use Planning and Management
Continue/expand litter and debris clean up

Reduce Chemical Pollutants (including nutrients)

Street sweeping

Reduce fertilizer runoff and phosphorous discharge
Conduct household hazardous materials management programs
Support environmentally friendly lawn and garden maintenance
Install/maintain oil and grease trap devices

Educate The Public

Develop and implement public participation program
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34  MAIN 3-4 SWMA HYDROLOGY (Precipitation and River Level/Flow). Moderate,
stable flows are generally best for aquatic life and stream habitats. Extreme variation of flow
rate and volume during storm events can result in severe bank erosion and sediment
resuspension, which can significantly degrade game fish habitats.

Designated or Desired Uses Affected:

e Fish and aquatic life
e Aesthetics

Rain gage and river level/flow locations and descriptions are listed in Table 3.1.1 and shown in
Figure 3-1.1.

Precipitation. 2007 monthly and yearly (May through October totals) precipitation data
collected in the Main 3-4 SWMA are shown in Figures 3-4.1 and 3-4.2. The following
observations can be made:

e Since 1994, 2000 is the wettest season
e Since 1994, 2002 is the driest season
e Precipitation total in 2007 was 85 percent of the long-term average precipitation total for
the Main 1-2 SWMA (1994 —2006)
O A rain event with approximately four inches total volume was recorded in
August 2007

Streamflow. Continuous river flow data in the Main 3-4 SWMA include historic USGS data
and data collected by the ARC/RPO with USGS assistance at Plymouth Road (US7).
Streamflow data collected at Plymouth Road (US7) since 1931 are shown in Figures 3-4.4
through 3-4.6. Operational problems at Rotunda Drive (US8) have prevented the development
of a rating curve. As a result, streamflow statistics at Rotunda Drive (US8) are not summarized
in this report. Level data are available for this location, but are not presented in this report. Low
flow (cfs), average flow (cfs), and the number of events with instantaneous peak flow exceeding
a gage-specific threshold are shown. Prior to 1948 the data for the number of events with
instantaneous peak flow exceeding a gage-specific threshold is incomplete. Additional statistical
analyses were performed on the data from the 1990s to the present, which provided additional
information for the interpretation of trends. Long-term precipitation totals from Detroit
Metropolitan Airport are shown in Figure 3-4.3 to aid in the interpretation of data. Annual
average precipitation at Detroit Metropolitan Airport is 32.58 inches for the period from 1959
through 2006 and the 2007 precipitation total was 32.67 inches. Each figure includes bar charts
representing annual statistics with a seven-year moving average trend line. The following table,
3.4.1, summarizes the observations made from the data.
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Table 3.4.1
Trend Analysis of Streamflow
Main 3-4 SWMA Plymouth Road (US7)

Main 3-4 SWMA Instantaneous Peak Flow
Flow Trend Analyses Base Flow Rate Average Flow Rate (# of Events>Gage Specific Threshold)’
Mid 60s - | Mid 90s - | Mid 60s - | Mid 90s - Mid 60s — Mid 90s -
Location Mid 90s 2007 Mid 90s 2007 Mid 90s 2007
Plymouth Road (US7) i U Cyclical | <=> Cyclical <=>

Note: Increasing trend: 11, No significant change: <=>, Decreasing trend:
'Gage Specific Threshold: US7=1200 cfs

In 2007, to further assess high flow conditions in the Main 3-4, data from a 13 year period of
record (1995-2007) were used to calculate annual event threshold percentiles. Trends were also
evaluated using the Mann-Kendall test for trend. Two figures representing high flow conditions
are shown for Plymouth Road (US7), Figures 3-4.7 and 3-4.8. The figures show the discharge
that is exceeded five percent of the time and the discharge that is exceeded one percent of the
time. Overall, high flow at Plymouth Road (US7) does not show any significant change. The
results of the Mann-Kendall test for trend for each of the discharges are summarized in Table
3.4.2.

Table 3.4.2
Mann-Kendall High Flow Trend Analyses
Main 3-4 SWMA Plymouth Road (US7)

Main 1-2 SWMA

Mann-Kendall High Flow Trend Analyses 5% Exceedence 1% Exceedence
Threshold Trend Threshold Trend

Location Period Analyzed (cfs) Calculated (cfs) Calculated

Plymouth Road (US7) 1995-2007 542 <=> 1262 <=>

Note: Increasing trend: 11, No significant change: <=>, Decreasing trend:

Additional analyses were performed comparing Rouge River flow to flow targets developed for
the Rouge. Wiley and Seelbach developed flow targets for the Rouge River by performing an
analysis of potential Rouge River fish communities and the ecological characteristics
(temperature and river flow regimes) required to maintain them based on measurements and
modeling of the structure of fish communities in rivers throughout southern Michigan. Their
report provides a science-based vision of the ecological potential of key river segments in the
Rouge system with respect to fishes (Wiley, Seelbach, and Bowler, 1998). Fish are often
considered the best overall measure of river ecosystem status because their sustained presence
indicates successful functioning of many complex habitat systems (e.g., flow, temperature, water
quality, channel habitats). An indication that the Rouge has come “back to life” will be its
support of a diverse, productive fish community. Figure 3-4.9 represents the Wiley-Seelbach
flow target as well as recent flow in the Rouge at Plymouth Road (US7). The following
observations can be made:
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Little change in measured flow meeting the flow targets since the mid 1990s in
the Main Rouge at Plymouth Road (US7). Flow is near, but generally exceeds,
the upper bound of the Wiley-Seelbach flow target. Work remains in controlling
flow if the Wiley-Seelbach flow target is to be achieved.

Figure 3-4.1

Monthly Rain Gage Precipitation Totals, 2007 (May — October)

Main 3-4 SWMA

Precipitation (in)

(=Xl \SRVUSEN SRV, o) SN |

2007 Average Monthly Precipitation Main 3-4 SWMA

May

Jun

Jul Aug Sept Oct

Note: A rain event with approximately four inches total volume was recorded in August 2007.

Figure 3-4.2

Six Month Precipitation Totals, 1994 - 2007 (May — October)

Main 3-4 SWMA

Average Total
Precipitation (in)

Average Total Precipitation Main 3-4 SWMA

30

= Main 3-4 Precipitation —
— 1994-2006 Average
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Plymouth Road (US7)
Streamflow Data and Trends (1931-2007)

Figure 3-4.3 Figure 3-4.4
Detroit Metro Airport Low Flow Trend
Annual Precipitation Totals 20 Main Rouge River at Plymouth Road (US7)
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Figure 3-4.7 Figure 3-4.8

Plymouth Road (US7) Plymouth Road (US7)
Summary of Annual Threshold Percentiles Summary of Annual Threshold Percentiles
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Figure 3-4.9
Plymouth Road (US7) Flow Compared to Wiley-Seelbach Flow Target
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3.5 WATER QUALITY MONITORING AND SAMPLING. Section 3.5.1 summarizes
the results of all weather continuous instream monitoring and intermittent grab sampling of water
temperature and DO in the Rouge River in the Main 3-4 SWMA from 1994 through 2007. The
Five-Year Monitoring Plan called for intermittent sampling in 2007 in the Main 3-4 SWMA for
other water quality parameters like CBODs, NH;3-N, TP, TSS, and E. coli. Section 3.5.2
summarizes the laboratory analysis of the intermittent instream grab samples from 1994 through
2007.

Designated or Desired Uses Affected:

e Fish and aquatic life
e Aesthetics

3.5.1 Dissolved Oxygen and Water Temperature (All weather). Adequate oxygen
concentrations (over 5.0 mg/L) are essential for healthy fish and other aquatic life. Even brief
declines in oxygen concentrations to levels below 5.0 mg/L can have a detrimental effect on
aquatic organisms.

The continuous monitoring stations use recording meters to track water temperature and
dissolved oxygen concentrations at 15-minute intervals. These data, supplemented with instream
grab sampling results, are summarized in Table 3.5.1 and are shown in Figure 3-5.1 and
represent both dry and wet weather conditions. A target level of greater than or equal to 5 mg/L
for DO was established by the Main 3-4 SWAG to be met by 2015, in the Rouge River in the
Main 3-4 SWMA. The Main 3-4 SWAG has not established a target water temperature for the
Main 3-4 SWMA. State water quality standards specify that a minimum of 5 mg/L of DO shall
be maintained at all times for warmwater fish and other aquatic life. The three locations
monitored in 2007 were all designated as warmwater locations. Since there is no applicable State
standard for temperature or subwatershed established target, temperature criteria for aquatic life
designated uses, developed from the Lower Des Plaines River Final Draft Report as described in
section 1.3.1 of this report, are used as a guideline (Yoder & Rankin, 2005).

Main 3-4 SWMA 2007 Synopsis: For the 2007 sampling season, continuous DO and water
temperature data were collected in the Main 3-4 SWMA at Plymouth Road (US7) and Rotunda
Drive (US8) from May through October under an agreement with the United States Geological
Survey (USGS). NOAA’s National Weather Service Forecast Office for the Detroit and Pontiac
area reports the spring and summer of 2007 as slightly below average for rainfall and
temperature (NOAA, 2007). The May through October precipitation total was approximately
three inches below the average six month total.

Plymouth Road (US7): Continuous water quality monitoring was performed at Plymouth Road
(US7) from 1994 through 2005 and 2007. The following observations can be made regarding
these data:

e Average DO concentrations from 1994 through 1999 were consistently less than 6
mg/L. Since 2000 the average DO concentrations have consistently been greater than
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6 mg/L. This improvement was observed after some upstream CSO control activities
were completed in the late 1990s.

The percent of DO readings at the Plymouth Road location that met the 5 mg/L State
standard has showed improvement since 2000 except in the years when the
precipitation and streamflow were below long-term averages and the water
temperature was above the long-term average (i.e. 2002, 2005). It should be noted
that the percent of values greater than or equal to 5 mg/L decreased in 2001 and 2002.
In each year from 1999 through 2001 two to three weeks of data were missing in the
summer months when DO may have been at lower concentrations. Therefore, the
percent greater than 5 mg/L values may have been lower in these years if the
complete data set were available.

In 2007, 94 percent of the measured DO concentrations met the State standard at this
Main 3-4 SWMA location.

Using the DO and water temperature rating scale described in Table 1.3.4, the
Plymouth Road location is considered fair for DO and good for temperature in 2007.

Rotunda Drive (US8): Continuous water quality monitoring was performed at Rotunda Drive
(US8) from 2001 through 2005 and in 2007. The following observations can be made regarding

these data:

The mean DO concentration has been fairly consistent for 2001 through 2005 and
2007, with yearly averages near 7 mg/L. The lower DO mean concentration of 6.6
mg/L measured in 2005 was likely due to the hot, dry summer.

In 2007, 96 percent of the measured DO readings met the 5 mg/L State standard.
Water quality measurements at Rotunda Drive in the Main 3-4 SWMA may be
influenced by aeration at the Henry Ford Estate dam and wind induced aeration in the
concrete channel.

Using the DO and water temperature rating scale described in Table 1.3.4 this
location is considered good for both DO and water temperature in 2007.
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Table 3.5.1
ARC/RPO DO and Temperature Summary Statistics 1994 — 2007 (May — October)
Main 3-4 SWMA
Five Mile Road (G43), Plymouth Road (US7) and Rotunda Drive (US8)

DO and Temperature (Continuous and Grab DO
Sampling Data) 1994 | 1995 [ 1996 | 1997 [ 1998 | 1999 [ 2000 [ 2001 [ 2002 | 2003 [ 2004 | 2005 | 2006 [ 2007
mean (mg/L) 6.3 6.0 7.0 7.6 7.0 6.6
Main 3-4 no. of values *21 *26 *15 *15 *10 *54
Five Mile Road max (mg/L) No DO l?ata_Collection at| 10.3 10.4 11.4 10.3 9.8 No DO Data Collection at this location in 8.5
G43 min (mg/L) this location in these years.| 2.8 2.3 5.4 6.2 4.1 these years. 35
standard deviation (mg/L) 1.9 1.5 1.5 1.2 1.8 1.0
% > 5.0 mg/L 76 81 100 100 90 93
mean (mg/L) 5.7 59 59 5.5 5.4 5.8 6.6 6.9 6.2 7.2 7.1 6.5 6.8
Main 3-4 no. of values 15,222 | 10,544 | 12,718 | 16,362 | 15,291 | 13,404 | 14,191 | 14,602 | 17,533 | 16,969 | 17,616 | 17,390 | No Data | 17,685
Plymouth Road max (mg/L) 10.5 14.9 12.9 11.3 14.7 9.2 9.5 11.0 114 | 112 | 113 13.8 Colle?ted 11.1
us7 min (mg/L) 0.0 0.4 0.0 0.0 0.7 1.3 1.6 2.3 0.7 0.7 1.4 0.1 This 0.5
standard deviation (mg/L) 1.9 1.3 2.1 2.0 1.9 1.1 1.1 1.8 1.8 1.6 1.0 2.0 Year. 1.3
% > 5.0 mg/L 63 77 64 60 60 77 96 84 73 95 99 80 94
mean (mg/L) 7.1 6.7 6.8 7.5 6.6 6.9
Main 3-4 no. of values 17,630 12,740 | 17,267 | 17,576 | 17,679 | No Data | 17,690
Rotunda Drive méx (mg/L) No DO Data Collection at this location in these years. 1.7 1.7 11.0 1.5 12.9 Collc?tcd 10.9
Uss min (mg/L) 0.7 1.6 1.1 4.1 1.2 This 29
standard deviation (mg/L) 1.8 1.4 2.0 1.0 1.8 Year. 1.3
% > 5.0 mg/L 87 89 78 100 86 96
Temperature
1994 | 1995 [ 1996 | 1997 [ 1998 | 1999 [ 2000 [ 2001 [ 2002 | 2003 [ 2004 | 2005 | 2006 [ 2007
mean (degrees C) 16.7 18.3 18.0 16.7 18.1 17.6
Main 3-4 no. of values No Temperature Data *20 *25 *15 *15 *10 No Temperature Data Collection at this *54
Five Mile Road |max (degrees C) Collection at this location | 23.0 23.9 23.8 214 | 245 .o 24.7
- . location in these years.
G43 min (degrees C) in these years. 6.5 8.4 9.0 10.8 9.2 12.5
standard deviation (degrees C) 4.1 4.1 3.8 3.1 5.1 2.9
mean (degrees C) 16.3 19.1 18.5 16.9 18.5 17.9 17.6 17.8 179 | 17.1 17.5 18.4 No Data 18.8
Main 3-4 no. of values 15,230 | 13,376 | 13,281 | 16,447 | 17,277 | 17,372 | 17,664 | 17,664 | 17,535 | 17,546 | 17,615 | 17,339 Collected 17,685
Plymouth Road |max (degrees C) 25.0 26.3 24.5 24.7 29.9 26.0 23.1 26.8 | 267 | 24.1 | 239 | 254 This 26.0
us7 min (degrees C) 7.8 10.4 8.5 5.1 8.6 6.6 8.3 7.1 54 8.0 8.5 6.3 Year. 8.4
standard deviation (degrees C) 4.0 3.6 3.2 4.1 3.8 4.3 3.4 4.2 5.1 4.3 3.5 4.7 3.6
mean (degrees C) 18.7 18.1 17.8 18.2 19.3 No Data 19.5
Main 3-4 no. of values 17,664 | 14,347 17,341 | 17,637 | 17,626 Collected 17,690
Rotunda Drive |max (degrees C) No Temperature Data Collection at this location in these years. | 27.9 27.2 254 | 245 26.2 This 273
US8 min (degrees C) 8.1 7.0 9.0 9.4 7.6 Year. 9.6
standard deviation (degrees C) 4.3 4.8 4.2 3.4 4.6 3.5

Note: * Indicates grab sampling data only.
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Figure 3-5.1 ARC/RPO DO and Temperature Annual Mean Data
1994 — 2007 (May — October)
Main 3-4 SWMA, Five Mile Road (G43), Plymouth Road (US7) and Rotunda Drive (USS8)
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Main 3-4 SWMA Dissolved Oxygen Trend Analysis: Five Mile Road (G43), Plymouth Road
(US7), and Rotunda Drive (US8). In 2007 in the Main 3-4 SWMA DO was monitored at three
locations. Trend analyses were performed on the existing data and the results are described
below.

Five Mile Road (G43) — Grab samples were taken at this location from 1997 through 2001 and in
2007. Five Mile Road (G43) is downstream of both controlled and uncontrolled CSOs. A trend
analysis of these data shows no significant change in DO concentrations. Improvement in mean
DO concentrations and the percent greater than the State standard is expected as the remaining
CSOs are controlled. A plot of the Daily Average DO is shown for these data in Figure 3-5.2.

Plymouth Road (US7) - DO was monitored continuously at Plymouth Road (US7) from 1994
through 2005 and in 2007. Plymouth Road (US7) is downstream of both controlled and
uncontrolled CSOs. DO at this location was poor from 1994 through 1999 when concentrations
were frequently below the State water quality standard of 5 mg/L during both wet and dry
weather conditions. A trend analysis of the average DO concentrations from 1994 through 2007
shows an improving trend and DO concentrations have improved, especially since 1999, in both
wet and dry weather conditions. In 2007 during dry periods, in the warm summer months of
June, July, and August, DO concentrations declined, particularly during some wet weather
events. Improvement in mean DO concentrations and the percent greater than the State standard
is expected as the remaining CSOs are controlled. A plot of the Daily Average DO is shown for
this data in Figure 3-5.3.

Rotunda Drive (US8) - Rotunda Drive (US8) was monitored continuously for DO from 2001
through 2005 and in 2007. Rotunda Drive (US8) is located in the downstream end of the Main 3-
4 SWMA and it is downstream of many controlled and uncontrolled CSOs. When reviewing
data collected at this location consideration should be given to the fact that this location, is
backwater affected by flow from the Detroit River. A trend analysis of the data from 2001
through 2007 shows no significant change in the average DO concentrations in both wet and dry
weather conditions. Improvement in mean DO concentrations and the percent greater than the
State standard is expected as the remaining CSOs are controlled. A plot of the Daily Average
DO is shown for this data in Figure 3-5.4.
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Figure 3-5.2
ARC/RPO Daily Average DO, 1997 through 2007 (May — October)
ALL G43 Daily Averages DO Wet and Dry
May through October

Main 3-4 SWMA, Five Mile Road (G43)
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Figure 3-5.4
ARC/RPO Daily Average DO, 2001 through 2007 (May — October)
Main 3-4 SWMA, Rotunda Drive (US8)
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Note: P values < 0.20 are considered significant.

3.5.2 CBODs, TSS, NH;3-N, TP, and E. coli ARC/RPO Collected Data. Intermittent dry
and wet weather grab samples were collected in 2007 and analyzed for CBODs, TSS, NHj3-N,
TP, and E. coli. Data for these parameters from 1994 through 2007 are summarized in the
following sections.

3.5.2.1 Dry Weather. Fifteen dry weather surveys were performed from May through October
in 2007 (Table 3.5.2). Samples were collected during three 30-day periods in which five samples
were collected so that the E. coli results could be compared to the State standard for E. coli. It
should be noted that samples were collected to characterize the water body and not to determine
compliance with the MDEQ E. coli total or partial body contact standard. Dry weather is defined
as an antecedent dry weather period of less than 0.10 inches per day of rain for 48 to 72 hours
prior to and during the survey.

Table 3.5.2
Intermittent Dry Weather Survey Dates, 2007

Survey Survey Survey

Number Date Number Date Number Date
1 5/07/2007 6 7/02/2007 11 9/05/2007
2 5/15/2007 7 7/09/2007 12 9/14/2007
3 5/22/2007 8 7/12/2007 13 9/17/2007
4 5/24/2007 9 7/16/2007 14 9/24/2007
5 5/31/2007 10 7/23/2007 15 10/01/2007

Intermittent dry weather grab samples were collected and analyzed from Five Mile Road (G43),
Plymouth Road (US7), and Rotunda Drive (USS8), which are located downstream in the Main
Branch of the Rouge River. The following section includes tabular and graphical summaries of
the intermittent instream grab sampling data from 1994 through 2007. In order to further
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characterize water quality in the Main 3-4 SWMA, additional statistical analyses were performed
and graphics were developed. Significant results are discussed by parameter.

Carbonaceous Biochemical Oxygen Demand, 5-Day (CBODs). CBODs represents the
amount of oxygen consumed in a water sample by bacterial digestion of organic carbon over a 5-
day period. Increasing CBODs decreases the amount of DO available to aquatic organisms. The
annual mean dry weather CBODs values for the Main 3-4 SWMA are summarized in Table 3.5.3
and shown in Figure 3-5.5. Data for 2007 are compared to 13 years of prior data when available.
The Main 3-4 SWAG has not established a CBOD:s target value for the Main 3-4 SWMA. The
following observations can be made from the data:

e At the three locations sampled, 73 percent of the 2007 dry weather CBODs
sampling results were below the method detection limit of 2 mg/L.

e The 2007 sampling results cannot be judged for compliance with State standards,
because the standards do not include any numeric criteria regarding acceptable
concentrations of CBODs.

e CBODs levels have improved significantly since the CSO RTBs began
operating.

e Trend analyses of the data from 1994 through 2007 indicated a slight
improvement in CBODs concentrations at Five Mile Road (G43), Plymouth
Road (US7), and Rotunda Drive (USS).

e Using the CBOD;s rating scale described in Table 1.3.4 Five Mile Road (G43)
and Rotunda Drive (US8) were rated good and Plymouth Road (US7) was rated
fair in 2007. A slight improvement could result in a rating of good at Plymouth
Road (US7)

Total Suspended Solids (TSS). TSS represents the concentration of particulate matter that is
found suspended in natural waters. At extreme concentrations, TSS can have undesirable effects
on aquatic life and habitats. The annual mean dry weather TSS values for the Main 3-4 SWMA
sampling locations are summarized in Table 3.5.3 and shown in Figure 3-5.5. Data for 2007 are
compared to 13 years of prior data when available. The Main 3-4 SWAG has established a
future target level for the Main 3-4 SWMA of a decrease in TSS in dry weather, but did not set a
numeric value for this target level. The following observations can be made from the data:

o At the three locations sampled in 2007 in the Main 3-4 SWMA 98 percent of the
TSS concentrations were less than 50 mg/L.

e The 2007 sampling results cannot be judged for compliance with State standards,
as the standards do not include any numeric criteria regarding acceptable
concentrations of TSS.

e Trend analyses of the data from 1994 through 2007 indicate no significant
change in TSS concentrations at Five Mile Road (G43), Plymouth Road (US7),
and Rotunda Drive (USS).

e Using the TSS rating scale described in Table 1.3.4, Five Mile Road (G43) is
rated fair in 2007. A slight improvement could result in a rating of good.
Plymouth Road (US7) and Rotunda Drive (US8) are both rated good in 2007.
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Ammonia (NH3-N). Dissolved ammonia may be produced by organic decay, and can have
toxic effects on aquatic animals even at low concentrations. Ammonia toxicity is pH and
temperature dependent. The annual mean dry weather NH3-N values for the Main 3-4 SWMA
are summarized in Table 3.5.3 and shown in Figure 3-5.5. Data for 2007 are compared to 13
years of prior data when available. The Main 3-4 SWAG has not established a target value for
NHj3-N in the Main 3-4 SWMA. The following observations can be made from the data:

e The 2007 sampling results are not judged for compliance with State standards,
as no State standard for NH3-N exists.

e Trend analyses of the data from 1994 through 2007 indicate a slight
improvement in NH3-N concentrations at Five Mile Road (G43), Plymouth Road
(US7), and Rotunda Drive (USS8).

o Using the NH3-N rating scale described in Table 1.3.4, Five Mile Road (G43),
Plymouth Road (US7), and Rotunda Drive (US8) are all rated good in 2007.

Total Phosphorus (TP). Phosphorus in its available forms can stimulate growth of aquatic
plants, sometimes to the detriment of animal life. The annual mean dry weather TP values for
the Main 3-4 SWMA are summarized in Table 3.5.3 and shown in Figure 3-5.5. Data for 2007
are compared to 13 years of prior data when available. The Main 3-4 SWAG initially
established a total phosphorus target of a decrease in TP in dry weather, but did not set a numeric
value for this target level. In 2003, RPO and MDEQ re-examined this target, with a more
thorough evaluation of the dry weather phosphorus concentration data in each subwatershed.
The MDEQ has recommended a TP target of 0.05 mg/L upstream of the confluence with the
Lower Branch, which includes Five Mile Road (G43) and Plymouth Road (US7). A
recommendation downstream of the Lower Branch, which includes Rotunda Drive (US8), was
pending based on the outcome of YCUA WWTP nutrient assessment study. The following
observations can be made from the data:

e The 2007 sampling results are not judged for compliance with State standards, as
no State standard for TP exists.

e Trend analyses of the data from 1994 through 2007 indicated a slight
improvement in TP concentrations at Plymouth Road (US7) and no significant
change at Five Mile Road (G43) and Rotunda Drive (USS).

e Using the TP rating scale described in Table 1.3.4, Five Mile Road (G43),
Plymouth Road (US7), and Rotunda Drive (US8) are all rated poor in 2007.

E. coli. E. coli is a species of enteric bacteria often associated with human waste, and is often
used as an indicator of domestic pollution. The annual geometric mean (geomean) dry weather
E. coli, expressed as the number of colony forming units (cfu) per 100 ml. of water, for the Main
3-4 SWMA are summarized in Table 3.5.3 and shown in Figure 3-5.6. Data for 2007 are
compared to 13 years of prior data when available. The Main 3-4 SWAG has established a
future dry weather E. coli target level for the Main 3-4 SWMA, to be achieved by 2015, of 1,000
cfu/100 ml. The 2007 E. coli surveys were conducted to conform to the State standard sampling
requirement of five samples within 30 days however; three samples were not tested from at each
location each day. The E. coli State standard requires the collection of three samples across the
stream. In this study samples were collected to characterize the water body not to determine
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compliance with the MDEQ E. coli total or partial body contact standard. However, the data
collected can be used to indicate whether a location sampled would, or would not, likely meet
total body or partial body contact standards. Refer to Section 1 for a summary of the E. coli State
standard. The following observations can be made from the data:

e The data collected in 2007 indicate that the State standard for total body contact
recreation was not met in any of the surveys at any locations in the Main 3-4
SWMA.

o The 2007 data indicate that the State standard for partial body contact recreation
was met 60 percent of the time at Five Mile Road (G43), 53 percent of the time at
Plymouth Road (US7), and was not complied with at Rotunda Drive (USS8).

e Trend analyses of the data from 1994 through 2007 indicate a slight improvement
in E. coli concentrations at Five Mile Road (G43) and Plymouth Road (US7).
There was no significant change in E. coli concentrations at Rotunda Drive (US8S).

« Using the E. coli rating scale described in Table 1.3.4 which is based on the 30
day geomean Five Mile Road (G43) and Plymouth Road (US7) are rated fair for
the first and second surveys and poor for the third survey, and Rotunda Drive
(USS8) is rated poor for all three surveys in 2007.

3.5.2.2 Wet Weather. The three locations sampled in dry weather conditions were also
sampled in wet weather, Five Mile Road (G43), Plymouth Road (US7), and Rotunda Drive
(US8).

Five Mile Road (G43) - Wet weather sampling at Five Mile Road (G43) has not been performed
consistently from 1994 through 2007. Five wet weather surveys were performed at Five Mile
Road (G43) from May through October in 2007. A tabular summary of the 2007 wet weather
events is presented in Table 3.5.4. Figure 3-5.7 shows the yearly wet weather mean CBODs,
TSS, NH;3-N, and TP concentrations. Figure 3-5.8 shows the yearly wet weather E. coli
geomean, maximum concentration, and percent of values less than or equal to 1,000 cfu/100ml.
The following observations can be made from the data:

e In 2007 the mean concentrations for CBODs and TP in wet weather were
approximately two times those in dry weather. The mean concentrations for
NH3-N in wet weather were approximately two and one-half times those in dry
weather. The mean concentrations for TSS were approximately three times those
in dry weather.

e The 2007 E. coli wet weather geomean was approximately nine times the dry
weather geomean.

e All five of the 2007 E. coli wet weather event geomeans at Five Mile Road
(G43) exceed the State partial body contact standard of 1,000 cfu/100ml for E.
coli.

e Trend analyses of the data from 1994 through 2007 indicate a slight
improvement in CBODs, TSS, NH3-N, TP, and E. coli in wet weather.

Plymouth Road (US7) - Wet weather sampling at Plymouth Road (US7) has not been performed
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consistently from 1994 through 2007. Five wet weather surveys were performed at Plymouth
Road (US7) from May through October in 2007. A tabular summary of the 2007 wet weather
events is presented in Table 3.5.5. Figure 3-5.9 shows the yearly wet weather mean CBOD:s,
TSS, NH3-N, and TP concentrations. Figure 3-5.10 shows the yearly wet weather E. coli
geomean, maximum concentration, and percent of values less than or equal to 1,000 cfu/100ml.
The following observations can be made from the data:

e In 2007 the mean concentrations for CBODS, NH3-N, and TP in wet weather
were approximately two times those in dry weather. The mean concentrations
for TSS were approximately three times those in dry weather.

e The 2007 E. coli wet weather geomean was approximately nine times the dry
weather geomean.

e All five of the 2007 E. coli wet weather event geomeans at Plymouth Road
(US7) exceed the State partial body contact standard of 1,000 cfu/100ml for E.
coli.

e Trend analyses of the data from 1994 through 2007 indicate a slight improvement
in CBODs, NH3-N, and TSS in wet weather, but no significant change in TP and
E. coli.

Rotunda Drive (US8) - Wet weather sampling at Rotunda Drive (US8) has not been performed
consistently from 1994 through 2007. Five wet weather surveys were performed at Rotunda
Drive (US8) from May through October in 2007. A tabular summary of the 2007 wet weather
events is presented in Table 3.5.6. Figure 3-5.11 shows the yearly wet weather mean CBOD:s,
TSS, NH3-N, and TP concentrations. Figure 3-5.12 shows the yearly wet weather E. coli
geomean, maximum concentration, and percent of values less than or equal to 1,000 cfu/100ml.
The following observations can be made from the data:

e In 2007 the mean concentrations for CBODs, NH3-N and TP in wet weather were
approximately two times those in dry weather. The mean concentrations for TSS
were approximately three a one-half times those in dry weather.

e The 2007 E. coli wet weather geomean was approximately nine and one-half
times the dry weather geomean.

« All five of the 2007 E. coli wet weather event geomeans at Rotunda Drive (US8)
exceed the State partial body contact standard of 1,000 cfu/100ml for E. coli.

e Trend analyses of the data from 1994 through 2007 indicate a slight improvement
in TSS and NH3-N in wet weather, but no significant change in CBODs, TP, and
E. coli. The trend analyses of the data at Rotunda Drive (US8) only analyzed two
years of sampling data, 1994 and 2007. Additional data should improve our
ability to detect a trend.
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