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Organization of the Plan

This plan defines an approach that is to be taken to protect ecological, 
hydrological, and cultural resources of the subwatershed.  It presents 
all of the data, analyses, public inputs, and conclusions used in 
developing the approach as well as components of the approach itself, 
including goals and objectives, actions to achieve the goals and 
objectives, plan evaluation and revision, and plan sustainability. 

1. Introduction 
This chapter introduces the reader to the subwatershed, describes its 
significance as portion of the Clinton River Watershed / Lake St. Clair 
Regional Sub-basin, and defines the drainage units, or catchments, 
that comprise the subwatershed and the municipal entities 
represented in it. 
The chapter goes on to introduce the reader to some background 
information such as watershed science, water pollution control and its 
history, and other relevant plans that are supported by this watershed 
management plan (WMP). 
Finally, the chapter discusses the partners that were involved in 
development of this WMP.   

2. Inventory of the Subwatershed 
This chapter walks the reader through the natural environment of the 
subwatershed, including coverage of each category in the watershed.  
A brief introduction to the hydrological processes, vegetation, habitat 
and wildlife provides the reader with a greater understanding of the 
valuable natural features. 
The chapter goes on with details of the community profiles, 
population trends and statistics.   Past, present and future land use 
data educates the reader about trends in development and 
infrastructure.  
The chapter concludes with existing infrastructure and potential 
sources of pollution discharges.   

3. Documented Subwatershed Conditions 
This chapter begins with a discussion of the impacts on the 
environment caused by human activity and government defined 
water quality standards and indicators.  An in-depth discussion of 
qualitative water chemistry conditions, biological conditions and 
hydrologic conditions supplies the reader with an overview of historic 
and current subwatershed conditions. 
The chapter continues by providing the reader with results from road-
stream crossing surveys, unified stream assessments and an analysis 
of impervious cover and the effect on stream quality. 
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There are several subwatershed protection practices already in place 
and are summarized for the reader.  The chapter is closed out with a 
list of the existing waterbody impairments.   
A vast amount of the information in this chapter provides a baseline 
for future chapters in this WMP and future planning efforts.    

4. Community Outreach and Public Involvement 
Chapter 4 begins with a discussion of the public involvement 
processes that were used to obtain input into the content of this WMP 
and comments on a draft version.  This discussion includes details of 
the participants in the various mechanisms and lists the specific 
feedback received.  
The chapter goes on to discuss the education that was done for benefit 
of the municipal officials and concludes with a detailing of the public 
education efforts that were conducted during development of and will 
continue after submittal of the WMP. 

5. Problem Assessment and Stressor Summary 
This chapter distills the information contained in Chapters 2, 3, and 4 
into a number of significant stressors that impact water quality.  It 
begins by listing the data sources, including a determination of the 
status of designated uses and a listing of general potential stressors. 
The chapter then discusses the methodology employed to analyze the 
significant stressors and provides a section for each stressor that 
discusses topics associated with each: sources, impacts and 
impairment, indicators, water quality standards, load estimates and 
reduction goals, critical areas, monitoring progress, and improvement 
ideas. 
The chapter finishes with a brief discussion of other known and 
suspected stressors in the subwatershed. 

6. Goals and Objectives 
This chapter defines the goals and objectives of the plan.  
First, the sources of information utilized in developing the goals and 
objectives (the information presented in the previous chapters) are 
detailed.   
Then the goals are listed along with each of the objectives associated 
with them. 
The chapter goes on to list the general decision-making principles that 
were used in distilling the goals and objectives. 
The chapter ends with a reflection on how the goals of this WMP fit 
into goals of other WMPs that reflect larger management areas 
including the entire Clinton River, Southeast Michigan, and the entire 
Lake St. Clair Regional Sub-basin. 
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7. Watershed Protection 
This chapter presents many tools and resources that are available to 
achieve the goals and objectives presented in the previous chapter.  
The tools are discussed in general groupings, in the following order: 
Watershed Planning, Institutionalization, and Implementation; Public 
Education and Participation; Ordinances, Zoning, and Development 
Standards; Good Housekeeping and Pollution Prevention; Storm 
Water Best Management Practices; Natural Features and Resources 
Management; Recreation Promotion and Enhancement; and 
Monitoring. 
This chapter ends by introducing a methodology that will allow the 
implementing agencies to help select the most appropriate tools and 
resources.  

8. Implementation Roadmap 
This chapter details the roadmap that the implementing agencies will 
follow, utilizing the actions and resources presented in Chapter 7, to 
achieve the goals and objectives of the WMP (see Chapter 6).  It details 
the steps that will be taken and includes: a textual description of each 
action, a table linking the actions to the appropriate goals and 
objectives, the lead implementing agency, a projected schedule, 
estimates of cost and time, financial and technical assistance needed, 
the authority related to each action, and Watershed-based Permit 
(NPDES Phase II) details such as SWPPI inclusion and level of 
commitment. 
The chapter concludes with a discussion of how the actions will be 
implemented to achieve the loading reductions calculated and 
presented in Chapter 5.   

9. Evaluation and Revision 
Chapter 9 describes the iterative process of watershed planning and 
how evaluation and revision are an essential component of this. 
The chapter also details potential evaluation mechanisms (or measures 
of success) and what options are available to assess them. 
The bulk of the chapter lays out the evaluation and revision plan 
(ERP) for this WMP, including: measures of activity completion, 
measures of usage, and measures of change; monitoring protocols and 
existing monitoring programs; and the specific actions involved in the 
plan with details such as lead implementing agency, 
timeline/schedule, and estimates of cost and time. 
The chapter goes on to list out all of the interim milestones used to 
track implementation of the WMP actions and concludes with a table 
of specific evaluation questions that may be used to gauge success in 
achieving each of the goals and objectives of this WMP. 
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10. Plan Institutionalization 
Chapter 10 presents some organizational structures and legal 
relationships that the subwatershed entities will consider to ensure 
that the actions of the WMP are implemented and the goals and 
objectives of the WMP are met. 
Finally, the chapter defines a number of potential funding 
mechanisms that may be utilized when implementing the actions 
defined in the WMP. 

Appendices 
The appendices include products generated during the WMP-
development process (e.g. fact sheets) contact lists, and other 
information not essential to the text of the WMP but important for 
those requiring additional information on selected topics.  

 

WMP as a Planning Document 

This WMP is a planning document only and it is fully expected that 
ongoing modifications will be necessary to reflect actual resources 
obtained and available for its implementation.  The Permittee’s 
individual SWPPI should be referenced to more clearly indicate 
commitments to programs and activities especially for those in multiple 
watersheds where the definitions of similar actions/activities is widely 
variable and the logistics of implementing so many variable activities 
are complex.    

A Note about Photos 

Photos with no reference have 
public domain usage rights. 
 

WMP Contact Info: 

The following individuals may 
be contacted with questions 
about this WMP: 
Data 
Kyle Paulson – Tetra Tech 
(517) 394-0438 
Kyle.paulson@TetraTech.com 
 
Plan Errors 
Lynne Seymour - Macomb 
County Public Works 
(586) 307-8229 
Lynne.seymour 

@macombcountymi.gov 
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Executive Summary
The Clinton River Watershed 
encompasses approximately 760 
square miles in four Southeast Michigan Counties and is 
home to over 1.4 million people.  The headwaters of the 
Clinton River are in Independence and Springfield 
Townships of Oakland County, where the river water begins 
its meandering 80 mile trek, passing through Macomb 
County, then finally discharging into Lake St. Clair. 
The Red Run Subwatershed (R2W), the focus of this 
watershed management plan (WMP), includes the Red Run 
upstream of its confluence with the Clinton River and all of 
its tributaries.  The R2W is a 142 square mile Michigan 
Department of Environmental Quality (MDEQ)-approved 
basin that also incorporates other waterbodies, such as Plum 
Brook and Big Beaver Creek, and is home to 550,000 people.  
This WMP was developed by the R2W Subwatershed 
Advisory Group (SWAG) to: 1) fulfill the National Pollutant 
Discharge Elimination System (NPDES) Phase II 
requirements (MDEQ’s General Permit No. MIG619000 for 
Coverage of Storm Water Discharges for Municipal Separate 

Storm Sewer Systems Subject to Watershed Plan 
Requirements) for non-Phase I governmental 
units in the urbanized area; and 2) make all 
of the entities represented in the 
subwatershed eligible for various grant 
funding opportunities to implement actions 
for watershed improvement. 
The contents of this plan, including the goals 
and objectives and the actions to meet them, 
were developed cooperatively by SWAG 
members with consideration of the input 
from community leaders, residents, 
environmental and citizen groups, local 
businesses, schools, and universities. This 
WMP was also developed to be consistent 
with other planning efforts affecting the 
subwatershed, including: the Lake St. Clair 
Comprehensive Management Plan (U.S. 
Army Corps of Engineers), the Clinton River 
Watershed Remedial and Preventative 
Action Plan (Clinton River Public Advisory 
Council), and the Water Quality 
Management Plan for Southeast Michigan 
(Southeast Michigan Council of 
Governments). 

In the 1830s, the subwatershed was primarily forest land (80 square miles) 
and swamp / wetland (59 square miles).  Since that time, permanent 
human settlement has transformed this land into developed types such as 
residential, commercial, and industrial (140 square miles).  Today, only 3 
square miles of agricultural and natural areas remain. 
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This past and continuing development has been and will continue to be a 
major factor that impacts the quality of water in the subwatershed.  This is 
because traditional development practices have dramatically increased 
impervious surfaces which subsequently increase runoff and pollutant 
transfer to nearby waterbodies. Other factors which have and continue to 
impact water quality in the subwatershed include: sewer systems and 
practices, riparian corridor and waterbody modifications, and point 
sources such as pollution control facilities.  
The health of waterbodies in the subwatershed can be gauged from water 
quality standards (WQS), defined by the MDEQ, to: 1) protect health and 
public welfare, 2) enhance and maintain the quality of water, 3) protect the 
state’s natural resources, and 4) meet the requirements of state and federal 
law.  The WQS contain requirements for designated uses that the waters of 
the state must meet, including: 

• Agricultural Water Supply; 
• Public Water Supply; 
• Other Aquatic Life/Wildlife; 
• Industrial Water Supply; 
• Navigation; 
• Warmwater Fishery; 
• Coldwater Fishery (specifically identified water bodies only); 
• Total Body Contact (May 1st through October 31st); and 
• Partial Body Contact. 

Water quality monitoring has been and continues to be conducted by 
various organizations and agencies.  While some historical data exist, the 
bulk of monitoring began in the 1970s, spurred by the passage of the Clean 
Water Act and other environmental initiatives.  Analysis of this data tells a 
story of a severely impacted subwatershed that has improved over the 
past 30 years but still exhibits some problems. Impairments, as listed by 
the MDEQ in 2006 include: Habitat Modification – Channelization in the 
Red Run, Gibson Drain, and Spencer Drain and, Pathogens in the Red 
Run, Bear Creek, and all their tributaries in Warren, Center Line, Madison 
Heights, Troy, and Clawson.  Additionally, all waterbodies in the 
subwatershed are impaired due to elevated PCB levels. 
The subwatershed, as part of the Clinton River Area of Concern, is affected 
by some beneficial use impairments that indicate other problems, 
including: 

• Degradation of aesthetics; 
• Beach closings and other “full body contact” restrictions; 
• Degradation of benthos; 
• Loss of fish / wildlife habitat; 
• Restrictions on dredging activities; 
• Eutrophication / undesirable algae populations; 
• Degradation of fish / wildlife populations; and 
• Restrictions on fish / wildlife consumption. 

Detailed analysis of water quality data has led to the identification of four 
major stressors that impact the subwatershed.  These stressors are: 
sediment, phosphorus, pathogens, and flow variability.  They have been 
treated to detailed analysis in the plan that includes discussion of: impacts, 
indicators, standards, load estimates and reduction goals, critical areas, 
monitoring, and improvement ideas.  The framework for discussion of 

Phase II Permittees 

The Phase II Permittees covered 
by this plan are: 
 Center Line, City of; 
 Clinton Charter Township; 
 Hazel Park, City of; 
 Lamphere Public Schools; 
 Macomb County; 
 Madison Heights, City of; 
 Oakland County; 
 Rochester Hills, City of; 
 Shelby Charter Township; and 
 Troy, City of. 

 

Nested Jurisdictions 
Nested jurisdictions in the 
subwatershed are associated 
with county-level government 
(except where indicated in 
parentheses) and include: 
 Center Line Public Schools; 
 Fitzgerald Public Schools; 
 Troy School District; 
 Van Dyke Public Schools; 
 Warren Consolidated Schools; 
 Warren Woods Public Schools; 
 Avondale Schools; 
 US Army – Detroit Arsenal 
(City of Warren); and 

 Hazel Park Schools (City of 
Hazel Park). 
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these stressors makes the implementation of actions to improve their 
conditions potentially eligible for grant funding. 
In addition to addressing the problems causing the waterbody 
impairments and beneficial use impairments, this WMP also seeks to 
address issues of public stakeholders. Various meetings were held during 
the planning process to allow the stakeholders to express their issues and 
concerns as well as their goals and visions for the subwatershed.   
Consideration of the public input and the measurable water quality 
impairments led to the goals and objectives of the WMP, as well as the 
main principle: 

“To improve and protect ecological, hydrological, and cultural 
resources of the Red Run Subwatershed.” 

Specifically, the goals of the WMP are: 
I. To protect, restore, and enhance water quality of the subwatershed; 

II. To educate the public in how to protect, restore, and enhance water 
quality; 

III. To promote and enhance recreational opportunities in the 
subwatershed; 

IV. To appropriately manage suitable habitat for aquatic life, wildlife, 
and fisheries in the subwatershed; 

V. To reduce runoff impacts through sustainable stormwater 
management; 

VI. To seek out opportunities to sustain implementation of the plan; and 
VII. To promote opportunities to preserve, protect, restore, and enhance 

natural features. 
Meeting the goals and objectives of the plan in an economically 
responsible way requires the implementation of numerous actions over 
many years.  As presented in the plan, there are many actions that address 
the goals and objectives of the WMP and even more resources that provide 
assistance relative to these actions. 
The planned actions have been grouped into the following eight 
categories: 

• Watershed Planning, Institutionalization, and Implementation – 
includes funding, plan revision, and reporting actions; 

• Public Education and Participation – includes community 
education, employee training, demonstration projects, signage, 
and meetings; 

• Ordinances, Zoning, and Development Standards – includes 
stormwater standards, managing development, preserving natural 
features, and pollution prevention ordinances; 

• Good Housekeeping and Pollution Prevention – includes sewer 
operations and maintenance, waste management, municipal 
property practices, and spill preventions and response; 

• Stormwater Best Management Practices: Non-Construction 
Related Soil Erosion and Sedimentation Control – includes soil 
and streambank repair, use exclusion, and structural controls; 

• Stormwater Best Management Practices: Other Pollutant Load 
Reducing Controls – includes impervious surface mitigation, 
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infiltration, filtration, vegetative buffers and conveyance, and 
retention / detention; and 

• Natural Features and Resources Management – includes 
identification, protection, and restoration of natural features 

• Recreation Promotion and Enhancement – includes program 
coordination and opportunity enhancement (parks, boat launches, 
trails, fishing spots). 

The actions in these categories have specific details, including: the lead 
agency, the schedule, cost estimates, technical and financial assistance, the 
authority related to the action, any clarifying comments, permit 
requirement commitments (where appropriate), and applicability to the 
major stressors affecting the subwatershed. 
As with any plan that is part of an adaptive management scheme, this 
WMP contains procedures for its evaluation and revision.  Evaluation 
measures fall into six levels: 

1. Compliance with Activity-Based Permit Requirements; 
2. Changes in Knowledge/Awareness; 
3. Behavioral Change / BMP Implementation; 
4. Load Reductions; 
5. Changes in Discharge Quality; and 
6. Changes in Receiving Water Quality. 

The evaluation measures in the six categories are also classified as: 1) a 
measure of activity completions (including milestones), 2) a measure of 
usage, or 3) a measure of change. 
The data to drive the evaluations will come from various existing and 
additional volunteer programs.  The assessment of the various measures 
(including checking achievement of goals and 
objectives) will drive the modifications and 
revisions to the WMP. 
The implementation of the WMP (actions, 
evaluation, and revision) will be through the SWAG 
and its individual members.  The SWAG will 
continue its current voluntary structure but will 
consider alternate organizational structures and 
funding mechanisms and will initiate them as 
appropriate for the most effective implementation.  
Watershed planning is meant to be an iterative 
process that provides for continuous input and 
revision of procedures, processes, and products.  It 
is a tool in a comprehensive and systematic 
approach to balancing land uses and human 
activities to meet mutually agreed upon social, 
economic, and environmental goals and objectives 
in a watershed.   
This WMP is a living document and is meant to be 
used, revised, and altered to fit the changing needs 
of the subwatershed as new information becomes 
available and new priorities arise. 
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1. Introduction
Geographic Scope 

The Red Run Subwatershed (R2W), shown in Figure 1-1 is a 
hydrologically-based, Michigan Department of Environmental Quality 
(MDEQ)-approved basin of the Clinton River Watershed located in 
Southeast Michigan. 

Figure 1-1. Location of Red Run Subwatershed. 
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Communities 
The R2W includes all or part of five Macomb County communities and 
fifteen Oakland County communities as shown in Figure 1-2. See Table 1-1 
for characteristics of these communities. 

Drainage Areas 
The subwatershed covers approximately 142 square miles and consists of 
six drainage areas that are based on the topographically-derived United 
States Geological Survey (USGS) / Natural Resources Conservation 
Service (NRCS) classification system (see additional discussion later in 
chapter).  A map showing the drainage areas is presented in Figure 1-3. 

Quotable Quotation 

“The significant problems we 
face cannot be solved at the same 
level of thinking we were at 
when they were created.” 

- Albert Einstein 

 

 

Clinton River Watershed 

The Clinton River Watershed 
includes portions of Macomb, 
Oakland, St. Clair, and Lapeer 
Counties.  Historic drainage 
areas in Wayne County no 
longer drain to the Clinton River. 
 

Acronyms and Terms 

A complete list of acronyms and 
terms and their respective 
definitions can be found in 
Appendix A. 
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Figure 1-2. Subwatershed communities. 
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Table 1-1. Subwatershed communities. 

Community 
Community 

Size  
(sq. miles) 

Percent of 
Community in 
Subwatershed 

Total Area in 
Subwatershed 

(sq. miles) 

Storm Sewer 
Area  

(sq. miles) 

GWK CSO 
Area  

(sq. miles) 
Berkley, City of 2.59 100.0% 2.59 --- 2.59 
Beverly Hills, Village of 8.03 4.5% 0.36 --- 0.36 
Birmingham, City of 4.81 42.0% 2.02 --- 2.02 
Center Line, City of 1.72 100.0% 1.72 1.72 ---  
Clawson, City of 2.21 100.0% 2.21 --- 2.21 
Clinton, Charter Township of 28.21 0.9% 0.27 0.27 --- 
Ferndale, City of 3.86 100.0% 3.86 --- 3.86 
Hazel Park, City of 2.83 100.0% 2.83 1.88 0.95 
Huntington Woods, City of 1.47 100.0% 1.47 --- 1.47 
Madison Heights, City of 7.12 100.0% 7.12 3.02 4.10 
Oak Park, City of 4.99 89.3% 4.45 --- 4.45 
Pleasant Ridge, City of 0.56 100.0% 0.56 --- 0.56 
Rochester Hills, City of 33.01 20.7% 6.82 6.82 --- 
Royal Oak, City of 11.83 100.0% 11.83 --- 11.83 
Royal Oak, Charter Township of 0.69 100.0% 0.69 --- 0.69 
Shelby, Charter Township of 35.18 8.3% 2.92 2.92 --- 
Southfield, City of 26.25 9.9% 2.59 --- 2.59 
Sterling Heights, City of 36.69 70.7% 25.93 25.93 --- 
Troy, City of 33.59 82.8% 27.80 26.96 0.83 
Warren, City of 34.44 100.0% 34.44 34.44 --- 
Total --- --- 142.49 103.97 38.51 

Source: SEMCOG, 2004. 

Regulated Areas 

The NPDES Phase II program, 
discussed later in this chapter ,  
regulates all urbanized areas (as 
defined by the U.S. Census) 
operating a separate storm sewer 
system.  This includes all areas of 
the subwatershed except for the 
following: 

 Sterling Heights and Warren 
(covered under NPDES 
Phase I); and 

 The portions of communities 
in the GWK CSO system. 
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Figure 1-3. Subwatershed drainage areas. 
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Table 1-2 presents a breakdown of the drainage areas with respect to the 
subwatershed and the communities. 

Table 1-2. Subwatershed drainage areas. 

Community 
Big 

Beaver 
Creek 

George 
W. 

Kuhn 

Plum 
Brook - 

East 

Plum 
Brook - 
West 

Red 
Run - 
East 

Red Run 
- South 

Total 
Area  

(sq mi) 

Percent of 
Sub-

watershed 
Berkley, City of --- 2.59 --- --- --- --- 2.59 1.8% 
Beverly Hills, Village of --- 0.36 --- --- --- --- 0.36 0.3% 
Birmingham, City of --- 2.02 --- --- --- --- 2.02 1.4% 
Center Line, City of --- --- --- --- --- 1.72 1.72 1.2% 
Clawson, City of --- 2.21 --- --- --- --- 2.21 1.6% 
Clinton, Charter Township of --- --- 0.01 --- 0.26 --- 0.27 0.2% 
Ferndale, City of --- 3.86 --- --- --- --- 3.86 2.7% 
Hazel Park, City of --- 0.95 --- --- --- 1.87 2.83 2.0% 
Huntington Woods, City of --- 1.47 --- --- --- --- 1.47 1.0% 
Madison Heights, City of --- 4.10 --- --- --- 3.02 7.12 5.0% 
Oak Park, City of --- 4.45 --- --- --- --- 4.45 3.1% 
Pleasant Ridge, City of --- 0.56 --- --- --- --- 0.56 0.4% 
Rochester Hills, City of --- --- --- 6.82 --- --- 6.82 4.8% 
Royal Oak, City of --- 11.83 --- --- --- --- 11.83 8.3% 
Royal Oak, Charter Township of --- 0.69 --- --- --- --- 0.69 0.5% 
Shelby, Charter Township of --- --- 2.50 0.42 --- --- 2.92 2.1% 
Southfield, City of --- 2.59 --- --- --- --- 2.59 1.8% 
Sterling Heights, City of 4.18 --- 10.35 2.09 9.31 --- 25.93 18.2% 
Troy, City of 19.02 0.83 --- 7.36 --- 0.59 27.80 19.5% 
Warren, City of 0.56 --- --- --- 12.54 21.34 34.44 24.2% 
Total 23.76 38.51 12.86 16.69 22.11 28.55 142.49 100.0% 

 

Municipality Names  

The municipality names used in 
this chapter reflect actual legal 
names.  In following chapters of 
the plan, the names have been 
truncated to more common 
variations. For example, the 
‘Charter Township of Clinton’ is 
referred to as ‘Clinton 
Township’. 

Red Run Subwatershed  

The R2W encompasses the 
southeast portion of Oakland 
County and the southwest 
portion of Macomb County.  
Runoff from this area drains to 
the Red Run Drain which 
empties into the Clinton River. 
The runoff from the George W. 
Kuhn (GWK) Combined Sewer 
Overflow (CSO) area (see Figure 
1-2) actually drains to the Detroit 
Water and Sewer District Waste 
Water Treatment Plant unless 
excessive flow rates cause an 
overflow to the Red Run Drain. 
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Congressional Districts 
The people of the subwatershed are represented in the United States House of Representatives through Michigan’s 
9th, 10th and 12th Congressional Districts.  A map showing the districts is presented as Figure 1-4. 
Table 1-3 presents the district information on a community basis and includes state-level information (not pictured).  

Figure 1-4. Congressional districts. 
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Table 1-3. Congressional districts by community. 

Community 
Congressional 

District 
State House 

District 
State Senate 

District 
Berkley, City of 9 27 13 
Beverly Hills, Village of 9 40 14 
Birmingham, City of 9 40 13 
Center Line, City of 12 28 9 
Clawson, City of 9 41 13 
Clinton, Charter Township of 12 31 10 
Ferndale, City of 12 27 14 
Hazel Park, City of 12 27 14 
Huntington Woods, City of 12 27 14 
Madison Heights, City of 12 26 13 
Oak Park, City of 12 27 / 35  14 
Pleasant Ridge,  City of 12 27 14 
Rochester Hills, City of 9 45 12 
Royal Oak, City of 9 / 12 26 13 
Royal Oak Charter Twp. 12 35 14 
Shelby, Charter Township of 10 36 11 
Southfield, City of 12 35 14 
Sterling Heights, City of 10 / 12 25 / 30 10 
Troy, City of 9 41 13 
Warren, City of 12 25 / 28 9 

Federal and State-Level 
Representatives (as of 10/06) 
U.S. Senate 
Carl Levin 
Debbie Stabenow 
U.S. House of Representatives 
9th District – Joe Knollenberg 
10th District – Candice Miller 
12th District – Sander Levin 
Michigan Senate 
9th District – Dennis Olshove 
10th District – Michael Switalski 
11th District – Alan Sanborn 
12th District – Michael Bishop 
13th District – Shirley Johnson 
14th District – Gilda Z. Jacobs 
Mich. House of Representatives 
25th District – Steve Bieda 
26th District – Marie Donigan 
27th District – Andy Meisner 
28th District – Lisa Wojno 
30th District – Tory Rocca 
31st District – Fred Miller 
35th District – Paul Condino 
36th District – Brian Palmer 
40th District – Shelley Taub 
41st District – Robert Gosselin 
45th District – John Garfield 
  

U.S. Capitol Building – 
Washington D.C. 

Michigan Capitol Building – 
Lansing, Michigan 
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Watershed Science 

A drainage area, commonly referred to as a watershed, is any area of land 
that drains to a common point.  That common point may be a lake, the 
outlet of a river, or any point within a river system.  Throughout this 
document, a number of terms are used to describe the various 
classifications of drainage areas.  The most commonly encountered system 
is the USGS / NRCS system. This system classifies drainage areas as 
follows (using the Hydrologic Unit Code [HUC] system): 
USGS/NRCS Hydrologic Units Local Example Local HUC 
Regional (2-digit code) Great Lakes  (04) 
Subregional (4-digit code) St. Clair System (0409) 
Accounting (6-digit code) - same area as above -  (040900) 
Cataloging (8-digit code) Clinton River (04090003) 
Watershed (10-digit code) R2W  (0409000312) 
Subwatershed (12-digit code) Red Run - East*  (040900031220) 
* Note: The areas delineated for this plan do not perfectly coincide with the 
boundaries defined by the USGS/NRCS HUC system.  The 12-digit areas utilized 
in this plan have been modified to account for man-made changes to drainage 
patterns (e.g., storm sewer systems). 
An example of how drainage systems nest within each other is shown in 
the ‘Drainage Areas’ figure on the left-hand side of the page. 
The area commonly referred to as the ‘Clinton River Watershed’ is actually 
a ‘Cataloging Unit’.  However, for the purposes of this plan, the naming 
conventions have been modified to adhere to local customs and traditions. 
The adopted naming conventions to be used throughout this plan are: 
USGS/NRCS Local Naming Convention Local Example 
(2-digit code) Regional Basin  Great Lakes Basin 
(4-digit code) Regional Sub-basin Lake St. Clair Sub-basin 
(6-digit code) -- not used as it covers the same area as above -- 
(8-digit code) Watershed  Clinton River Watershed 
(10-digit code) Subwatershed  R2W  
(12-digit code) Catchment  Red Run – East 
-- none*  Sub-catchment Subdivision 
* Note: 14-digit codes exist and are in the process of being refined but have not 
been utilized during the development of this plan. 
Regional Basins are the largest drainage areas typically utilized for 
management type activities (examples include the Great Lakes and 
Mississippi River; larger areas such as ocean basins are not practical 
management areas). The Regional Sub-basins comprising these drain to 
major receiving waters such as a large river, estuary or lake (such as Lake 
Michigan or the Missouri River).  Within each Regional Sub-basin are a 
group of Watersheds, that are a mosaic of many diverse land uses, 
including forest, agriculture, range and urban areas.  Watersheds are 
composed of a group of Subwatersheds, which, in turn, are composed of a 
group of Catchments.  Within Catchments are Sub-catchments, which are 
the smallest units in a watershed, defined as the area that drains an 
individual or group of parcels to the first intersection with a waterbody or 
storm sewer catch basin. 

Drainage Areas 

Source: CWP, 1998. 

The Great Lakes Basin 
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Current Approach to Control Water Pollution 

National Pollutant Discharge Elimination System 
The National Pollutant Discharge Elimination System (NPDES) is a 
cornerstone of environmental protection at the federal level. When the 
NPDES was established in 1972 (under the Clean Water Act), only one 
third of our rivers, lakes, and coastal waters were considered fishable and 
swimmable.  Today, approximately two thirds of our waters are healthy.  
This is due in no small part to the regulation of more than 50 categories of 
industry (including several hundred thousand businesses) and the 
nation’s network of more than 16,000 municipal sewage treatment 
systems.  The NPDES permits that regulate discharges from these facilities 
have resulted in the prevention of billions of pounds of conventional 
pollutants (e.g. suspended solids)  and millions of pounds of toxic 
pollutants (e.g. dissolved heavy metals) from being discharged into 
‘waters of the United States’ (EPA, 2001). 
In 1990, the Environmental Protection Agency (EPA) promulgated Phase I 
of the NPDES stormwater rules.  This required municipal separate storm 
sewer systems (MS4s) in areas with 100,000 or more people to regulate the 
quality of stormwater discharges to waters of the United States.  As 
previously noted, the Cities of Sterling Heights and Warren are regulated 
under Phase I. 
In 1999, the EPA promulgated Phase II of the NPDES stormwater rules.  
The Phase II requirements expand the coverage of MS4s to include those 
in urbanized areas (as defined by the U.S. Census) not previously covered 
under Phase I.  The entirety of the R2W is considered urbanized area. 
Michigan is one of forty-five states and territories authorized to implement 
the NPDES program.  In implementing the Phase II requirements, the 
MDEQ has developed the NPDES General Permit No. MIG619000 for 
Coverage of Storm Water Discharges for Municipal Separate Storm Sewer 
Systems Subject to Watershed Plan Requirements (Appendix B).  To date, 
this is the only instance of a watershed-based permitting approach under 
the NPDES program. The MDEQ has also developed a jurisdictional-based 
approach: NPDES General Permit No. MIS040000 for Coverage of Storm 
Water Discharges from Municipal Separate Storm Sewer Systems with 
Controls Based on Six Minimum Measures. This approach involves 
communities working independently to address stormwater discharges 
through: 1) Public Education and Outreach, 2) Public Participation / 
Involvement, 3) Illicit Discharge Detection and Elimination, 4) 
Construction Site Runoff Control, 5) Post- Construction Runoff Control, 
and 6) Pollution Prevention / Good Housekeeping. 

Development of the Watershed Management Plan 
By March 10, 2003 municipalities within the R2W were required to submit 
an application to seek permit coverage.  Acting as the R2W Subwatershed 
Advisory Group (SWAG), the communities filed to obtain coverage under 
General Permit No. MIG619000 requiring them to develop a watershed 
management plan (WMP).  As such, the communities have all received 
Certificates of Coverage with stipulations for implementing various 
activities.  The submittal due date for this WMP is November 1, 2006. 

State of Michigan Symbol 
of Water Quality  

 
Effective April 21, 2004, the State 
of Michigan, by Public Act 78 of 
2004, officially designated the 
American lotus blossom 
(Nelumbo lutea) as the state 
symbol for clean water.  The 
American lotus is a showy plant 
that proliferates in shallow 
wetland areas during the 
summer months.  Micro and 
macro invertebrates inhabit 
submerged portions of the plant, 
which in turn are used as food 
for fish and other wildlife.  The 
adoption of this symbol 
demonstrates Michigan’s 
commitment to wetland 
protection and clean water. 
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Benefits of the Watershed Management Plan Approach 
Some benefits of the watershed approach include: access to grant funding; 
sharing of resources, expenses, products, information, and techniques; 
expanded schedules for watershed management planning, and choices on 
how and when implementation will occur.  A watershed approach 
involves coordinated efforts with both public and private sectors focusing 
efforts to address the highest priority problems. 

Requirements of the Watershed Management Plan 
As described in NPDES General Permit No. MIG619000, the WMP shall, at 
a minimum, contain the following: 

 an assessment of the nature and status of the watershed ecosystem 
to the extent necessary to achieve the purpose of the WMP; 

 short-term measurable objectives for the watershed; 
 long-term goals for the watershed (which shall include both the 

protection of designated uses of the receiving waters as defined in 
Michigan's Water Quality Standards, and attaining compliance 
with any Total Maximum Daily Load (TMDL) established for a 
parameter within the watershed); 

 determination of the actions needed to achieve the short-term 
measurable objectives for the watershed; 

 determination of the actions needed to achieve the long-term goals 
for the watershed; 

 assessment of both the benefits and costs of the actions identified 
above (a "cost/benefit analysis" is not required);  

 commitments, identified by specific permittee or others as 
appropriate, to implement actions by specified dates necessary to 
achieve the short-term measurable objectives; 

 commitments, identified by specific permittee or others as 
appropriate, to implement actions by specified dates necessary to 
initiate achievement of the long-term goals; and 

 methods for evaluation of progress, which may include chemical 
or biological indicators, flow measurements, erosion indices, and 
public surveys. 

Water Pollution Control in Michigan and the U.S. 

The first formal water pollution control efforts came at the state level with 
the passage of Public Act 98 of 1913 which established the Health 
Department and required large communities to: 1) control and treat 
sewage, and 2) treat and distribute drinking water.  The Conservation 
Department (today’s Department of Natural Resources) was created by 
Public Act 17 of 1921 to help deal with flagrant and gross pollution of 
water as well as to protect other natural resources (Sweet, 2006). 
The state established the Stream Control Commission in 1929 (Public Act 
245) as the official pollution control agency of the state.  However, the 
agency had little influence and any progress made during the 1930s was 
generally in response to outcries from urban populations that had to deal 
with the conditions caused by rampant pollution and raw sewage 
discharge into nearby waterbodies.  The Commission wasn’t recognized as 
a strong force until it won two court orders for enforcement in 1939 and 
1940.  The Commission was renamed the ‘Water Resources Commission’ 

One Vision  

Incorporating the numerous and 
diverse requirements of the 
various programs and permits, 
the resultant plan has this one 
main purpose: 
“To improve and protect the 
ecological, hydrological, and 
cultural resources of the Red 
Run Subwatershed.” 

Waters of the U.S. 

The EPA defines these as: 
 Navigable waters; 
 Tributaries of navigable 
waters; 

 Interstate waters; and 
 Intrastate lakes, rivers, and 
streams which are: 
o Sources of fish or shellfish 

sold in interstate commerce;  
o Used by interstate travelers 

for recreation and other 
purposes; or 

o Utilized for industrial 
purposes by industries 
engaged in interstate 
commerce. 

Source: EPA, no date. 

 

Additional WMP Elements 

In attempting to make the WMP 
as robust as possible, this plan 
has been developed to meet the 
elements of a number of 
additional programs, including: 
 the Clean Michigan Initiative 
(CMI) bond grant program; 

 the EPA Section 319 National 
Nonpoint Source Monitoring 
Program grant requirements; 

 the EPA Great Lakes National 
Program Office grant 
requirements; and 

 other Federal and State 
requirements for 
implementing the Clinton 
River Remedial Action Plan. 
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in 1949 by Public Act 245 which also expanded the definition of pollution 
and required approval for all new uses of state waters (Sweet, 2006). 
At the federal level, water pollution control programs were initiated by the 
1948 Water Pollution Control Act, which focused on protection of human 
health, not the environment. The Act allotted funds to state and local 
governments for water pollution control, placing emphasis on the States' 
role in controlling and protecting water resources, with few, if any, federal 
goals, objectives, limits, or guidelines. 
Congress became increasingly interested in water quality degradation 
from 1956 through 1966, and passed four laws to strengthen the federal 
role in water pollution control, including the Water Pollution Control Act 
Amendments of 1956 and the Federal Water Pollution Control Act 
Amendments of 1961. These initiatives focused on giving additional 
funding to municipalities for constructing wastewater treatment works. 
During this time, the State’s Water Resources Commission instituted the 
first periodic water quality monitoring program.  In addition, the Water 
Resources Commission was incorporated into the newly renamed 
Department of Natural Resources in 1965 and the legislature amended Act 
245 to further regulate pollution and raw sewage discharge (Sweet, 2006). 
The federal Water Quality Act of 1965 represented a major regulatory 
advancement in water pollution control by requiring States to develop 
water quality standards for interstate waters by 1967. Michigan 
established minimum water quality standards for other state waters in 
1968. The Water Quality Act also called for States to develop waste load 
allocations to quantify pollutant loadings that could be discharged 
without exceeding the water quality standards. Despite increasing public 
concern and increased public spending, only about half of the States 
developed water quality standards by 1971. Furthermore, enforcement of 
the federal legislation was minimal and there were no criminal or civil 
penalties to enforce the regulation.  
The lack of success in developing adequate water quality standards 
programs, along with growing concern about the environment, prompted 
President Nixon to form the United States Environmental Protection 
Agency (EPA) in 1970 to enforce environmental compliance and 
consolidate federal pollution control activities. In 1972 (and again in 1978), 
the United States and Canada signed the Great Lakes Water Quality 
Agreement establishing the Great Lakes Water Quality Board and 
committing to ‘restore and maintain the chemical, physical, and biological 
integrity of the waters of the Great Lakes Basin Ecosystem’. In November 
of 1972, Congress passed a comprehensive recodification and revision of 
federal water pollution control law, known as the Federal Water Pollution 
Control Act Amendments of 1972 (more commonly known as the ‘Clean 
Water Act’ or CWA), marking a distinct change in the philosophy of water 
pollution control in the United States. The Amendments contained 
requirements for water quality-based controls, with an emphasis on 
technology-based, or end-of-pipe, control strategies (EPA, no date). 
Michigan updated its water quality standards in 1973 to fully reflect the 
requirements of the CWA (Sweet, 2006). 
Subsequent enactments modified some of the earlier CWA provisions. 
Revisions in 1981 streamlined the municipal construction grants process, 
improving the capabilities of treatment plants built under the program. 

Goals and Principles of 
the Clean Water Act 

The ambitious goals of the Clean 
Water Act include: 
 "it is the national goal that the 
discharge of pollutants into 
navigable waters be eliminated 
by 1985"; 

 "it is the national goal that 
wherever attainable an interim 
goal of water quality which 
provides for the protection and 
propagation of fish, shellfish, 
and wildlife and provides for 
recreation in and on the water 
be achieved by July 1, 1983"; 
and 

 "it is the national policy that 
the discharge of toxic 
pollutants in toxic amounts be 
prohibited". 

Other important principles 
include: 
 The discharge of pollutants to 
navigable waters is not a right. 

 A discharge permit is required 
to use public resources for 
waste disposal and limits the 
amount of pollutants that may 
be discharged; 

 Wastewater must be treated 
with the best treatment 
technology economically 
achievable, regardless of the 
condition of the receiving 
water; and 

 Effluent limits must be based 
on treatment technology 
performance, but more 
stringent limits may be 
imposed if the technology-
based limits do not prevent 
violations of water quality 
standards in the receiving 
water. 

Source: EPA, no date. 



 

Introduction 1-9  
Red Run Subwatershed 10/31/2006 

 
 

Changes in 1987 replaced the construction grants program with the State 
Water Pollution Control Revolving Fund, more commonly known as the 
SRF. This new funding strategy addressed water quality needs by building 
on EPA-State partnerships.  
Since passage of the CWA, numerous International, Federal, State (e.g. 
water quality standard updates), Regional, and Local actions have 
enhanced the control of water pollution in the R2W.  These specific actions 
are discussed more thoroughly in Chapter 4 (along with a discussion of 
water quality trends), but some important programs are discussed briefly 
in the following sections. 

Relevant State Laws 

Natural Resources and Environmental Protection Act 
Act 451 of 1994, the Natural Resources and Environmental Protection Act 
(NREPA), is designed to protect the environment and natural resources of 
the state by: regulating pollutant discharges; regulating land, water, and 
resource use; and prescribing penalties and remedies for violations. 
Notable parts of the act relating to stormwater include: Part 17 – 
Environmental Protection; Part 31 – Water Resources Protection; Part 41 – 
Sewerage Systems; Part 87 – Groundwater and Freshwater Protection; Part 
91 – Soil Erosion & Sedimentation Control; Part 301 – Inland Lakes and 
Streams; Part 303 – Wetland Protection; Part 305 – Natural Rivers Act; Part 
307 – Inland Lake Levels; Part 309 – Inland Lake Improvement; Part 315 – 
Dam Safety; and Part 323 – Shorelands Protection and Management.. 
Public Act 40 of 1956 – The Drain Code 
The Drain Code sets forth procedures for the creation, maintenance and 
financing of county and inter-county drains in Michigan.  It establishes the 
office and prescribes the duties and powers of the county drain 
commissioner.  County drains are important to Phase II efforts because 
many of them are waters of the state, and most of them discharge directly 
or indirectly to waters of the state (Pratt, 2005). It should be noted that the 
Macomb County Public Works Office (MCPWO) contends county drains 
established before 1973 are exempt from certain state permits even though 
they are waters of the state. 

Relevant State Programs and Regulations 

Water Quality Standards 
Under the auspices of the CWA and NREPA, the MDEQ defines water 
quality standards “to protect the Great Lakes, the connecting waters, and 
all other surface waters of the state” (MDEQ, 2006).  Water quality 
standards are discussed in greater detail in Chapter 4. 
The Total Maximum Daily Load Program 
MDEQ regulations (as authorized by the EPA under the CWA) require 
that “when a lake or stream does not meet water quality standards, a 
study must be completed to determine the amount of a pollutant that can 
be put in a waterbody from point sources and nonpoint sources and still 
meet water quality standards, including a margin of safety” (MDEQ, 
2006). Any Total Maximum Daily Loads (TMDLs) relevant to this 
subwatershed are addressed in Chapter 8 (see Action 1-8). 

Special Laws / Programs 

Specific situations may invoke 
numerous other federal, state, 
and local programs that directly 
or indirectly relate to stormwater 
issues, including: 
 The National Environmental 
Policy Act sets national policy 
for the environment and 
requires impact statements; 

 The federal Safe Drinking 
Water Act establishes wellhead 
protection provisions that are 
implemented at the state or 
local level (MDEQ Water 
Wellhead Protection program); 

 Coastal / shoreline areas have 
numerous federal laws such as 
the Coastal Zone Act and the 
Shoreline Erosion Protection 
Act, and state laws / programs 
such as Coastal Management, 
Sand Dune Protection, and 
Shoreland Management; 

 Commercial/industrial sites 
have numerous laws and 
regulations to minimize 
environmental impacts.  Laws 
include: the Surface Mining 
Control & Reclamation Act, the 
Resource Conservation and 
Recovery Act, the Federal 
Insecticide, Fungicide, and 
Rodenticide Act, and the Toxic 
Substances Control Act; 

 The control of excessive 
aquatic plants and algae is 
regulated the Michigan Public 
Health Code; 

 The River and Harbor Act of 
1899 sets protocols for 
structural modifications to 
navigable waters; 

 The federal Clean Air Act 
establishes state-enforceable 
emission standards of 
pollutants (some of which can 
degrade water quality); 

 The federal ‘Superfund’ deals 
with the cleanup of abandoned 
hazardous waste sites; 



 

Introduction 1-10  
Red Run Subwatershed 10/31/2006 

 
 

Permits 
Despite the NPDES permitting process that covers stormwater-specific 
issues, other permits may be required for a specific cases.  Many state and 
federal permits are covered under the MDEQ/USACE Joint Permit 
Application package.  The application covers activities relating to: 
wetlands, floodplains, marinas, dams, inland lakes and streams, great 
lakes bottomlands, critical dunes, and high-risk erosion areas.  Other 
permits not included in the application include: the Sewerage System 
Construction Permit and the Groundwater Discharge Permit. 
Other Programs 
State programs that directly enforce and assist in compliance with federal 
and state stormwater regulations include the following MDEQ Water 
Division groups: Storm Water, Soil Erosion and Sedimentation Control, 
NPDES Permits, and Nonpoint Source Pollution.  State-level funding 
programs that support stormwater related projects include: the SRF, the 
Strategic Water Quality Initiative Fund, and the CMI. 

Supported Plans and Programs 
It is imperative to support the goals and objectives of other plans and 
programs affecting the R2W to ensure a cohesive management strategy 
and eventual progress in plan implementation. 

St. Clair River and Lake St. Clair Comprehensive 
Management Plan 
The comprehensive management plan was issued in 2004 by the USACE 
with assistance from the Great Lakes Commission.  This joint effort 
between U.S. federal, state, and local, and Canadian federal and provincial 
authorities does four things with respect to the Lake St. Clair Regional 
Sub-basin: 

 identifies the causes and sources of environmental degradation; 
 addresses the continuous monitoring of contamination levels; 
 provides for timely dissemination of information; and 
 includes recommendations for potential restoration measures. 

In providing cohesion between the two efforts, various elements of the 
plan influenced the content and structure of this document. 

Clinton River Watershed Remedial & Preventative Action Plan 
The Remedial Action Plan (RAP) for the Clinton River Watershed was first 
developed by the Michigan Department of Natural Resources (MDNR) in 
1988 in response to the Clinton River being listed as an Area of Concern 
(AOC) by the Great Lakes Water Quality Board of the International Joint 
Commission in 1985. 
In 1995, the RAP (now a Remedial and Preventative Action Plan) was 
updated (by the Clinton River Public Advisory Council) to include the 
entire Clinton River Watershed and the nearshore area of Lake St. Clair 
impacted by the Clinton River and the Clinton River Spillway.  A plan 
(consisting of 84 actions) was also prepared to address impairments as 
identified in Annex 2 of the Great Lakes Water Quality Agreement. 
The current version of the RAP, issued in 1998, documents changes in the 
watershed, an updated list of actions (100), progress towards 
implementing the actions, and a new set of education related goals and 
recommendations. 

International Joint 
Commission 

Established by the Boundary 
Waters Treaty of 1909, the 
commission investigates and 
monitors transboundary issues 
when requested to do so by the 
governments. 

 

Special Laws / Programs 
(continued) 

 The Oil Pollution Act 
authorizes federal response 
mechanisms designed to 
prevent catastrophic oil spills 
and requires submittal of plans 
to the Coast Guard and EPA; 
and 

 The Water Resources 
Development Act provides for 
the conservation and 
development of water and 
related resources and 
authorizes studies and 
construction of improvement 
projects for navigation, flood 
damage reduction, dredging, 
ecosystem restoration, and 
water supply. 

Clinton River Area of 
Concern Information 

For more information about the 
Clinton River Area of Concern, 
refer to the following Web site: 
http://www.epa.gov/grtlakes/ 
aoc/clintriv.html. 
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In 2005, Restoration Criteria for the Clinton River AOC were developed.  
These criteria describe a pathway that, when competed, will result in the 
delisting of the area as an AOC. 
In developing this document, numerous elements of the various RAPs and 
associated restoration criteria were considered. 

Water Quality Management Plan for Southeast Michigan 
The Water Quality Management Plan (WQMP) for Southeast Michigan 
was first prepared by the Southeast Michigan Council of Governments 
(SEMCOG) in 1978 and subsequently amended in 1979, 1981, and 1999. 
SEMCOG is the designated Areawide Water Quality Planning Agency for 
Southeast Michigan under the CWA and prepared the WQMP to assist the 
agencies and organizations that have a role in the stewardship of the 
region’s water resources.  To this end, the plan contains water quality 
management policies on a broad range of issues, including: infrastructure, 
monitoring, management, non-point source pollution, stormwater, 
pollution prevention, and public education. 
The plan also contains regional goals and includes a guide to 
implementation. Additional implementation guidance was provided in 
the 2000 document Putting Southeast Michigan’s Water Quality Plan into 
Action: Tools for Local Governments. 
The WQMP and follow-up guidance has been considered in the 
development of this plan, specifically the elements related to regional 
goals and implementation.   

Developing the Watershed Management Plan 

Watershed Partners 
The R2W SWAG spearheaded the efforts involved in developing this 
WMP.  The SWAG was chaired by representatives from the Macomb 
County Public Works Office (MCPWO) and included representatives 
from: 

• each community in the subwatershed;  
• Lamphere Public Schools and each nested school district in the 

subwatershed (see the ‘Nested Jurisdictions’ sub-section);  
• the Clinton River Watershed Council (CRWC); 
• the General Motors Technical Center; 
• the Warren/Center Line/Sterling Heights Chamber of Commerce; 
• the Macomb County Health Department (MCHD); 
• the Macomb County Department of Planning and Economic 

Development (MCPED); 
• the Macomb County Soil Conservation District (MCSCD); 
• the Road Commission of Macomb County (RCMC); 
• the Macomb County Prosecuting Attorney’s Office (MCPAO); 
• Oakland County; 
• the Southeast Michigan Council of Governments (SEMCOG); 
• the MDEQ;  
• the US Army – Detroit Arsenal (a nested jurisdiction); and 
• the USACE. 

Refer to Appendix C for the contact list of the SWAG members. 

What is a ‘Run’? 

Although the Red Run is 
commonly referred to as the Red 
Run Drain, this is not 
grammatically correct: 

"Run" is a word commonly 
used in the Mid-Atlantic 
States to describe small 
rivers. Here in the Midwest, 
this definition seems to be 
rarely used and the 
population no longer 
understands its meaning. 
Red Run is a complete name 
and does not need the word 
creek added. 
It is likely that settlers from 
the Mid-Atlantic states are 
responsible for this naming 
convention. 

Source: Muller, 2006. 

The Clinton River 

The Clinton River was originally 
called Nottawasippee by French 
settlers and Native Americans or 
the Huron River of St. Clair by 
the English.  It was renamed for 
New York Governor DeWitt 
Clinton (1817-1823; 1825-1828) 
who is often referred to as the 
‘Father of the Erie Canal’. 

 
Source: Wikipedia, 2006. 
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Planning Process 
The management plan was developed through an adaptive management 
process that had twelve distinct tasks (see Figure 1-5).  Four of these tasks 
were continuous and denoted A, B, C, and D.  The other eight were 
sequential and denoted 1, 2, 3, 4, 5, 6, 7, and 8.  These tasks are discussed 
in the following topics. 

Figure 1-5. Watershed management plan development. 
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Task A: Meetings 
This task consisted of monthly SWAG meetings, SWAG subcommittee 
meetings as necessary, and monthly project management meetings 
between representatives from the MCPWO, the consulting firm Tetra 
Tech, the USACE (until late 2005), and others as appropriate. 
Task B: Website 
Various websites were used to coordinate the planning process, 
disseminate information, and receive feedback.  The EPA hosted the initial 
project management website.  Tetra Tech hosted the website during the 
final year of the project.  The CRWC website was used throughout the 
project for posting relevant public information and receiving comments. 
Task C: Watershed Information Management System  
A system for managing appropriate data for watershed planning was 
proposed and some work was initiated.  However, this system was 
deemed more appropriate for development at the watershed level and has 
been incorporated in the Clinton River Watershed Initiative being 
executed through the Oakland County Drain Commissioner’s Office with 
Tetra Tech as the primary contractor. 
Task D: Public Participation Process 
The public participation process (PPP) was extensive and essential to the 
development of the watershed management plan.  The ‘Public 
Participation Process’ sidebar describes this task.  Detailed information on 
the efforts to implement the PPP and the public comments received and 
used to craft this plan are detailed in Chapter 4. 
Task 1: Identify Desired Uses and Concerns 
This task involved evaluating the status of the State of Michigan’s 
designated uses (see Chapters 3 and 5) and consolidating the information 
gathered during implementation of the PPP to identify desired uses for the 
subwatershed in addition to any specific concerns. 
Task 2: Inventory Current Conditions 
This task involved collecting and summarizing existing data about the 
subwatershed.  This generally included information about the history, 
natural environment and water quality, the people, and the infrastructure.  
This information is presented in Chapters 1, 2 and 3.  
Task 3: Assess Current Conditions 
This task involved analyzing and presenting the data that was collected 
under Task 2 to facilitate planning decisions to be made throughout the 
project. This data is presented in Chapters 2, 3, and 5.  
Task 4: Set Preliminary Goals and Prioritization Process 
This task involved developing a list of preliminary goals for the watershed 
management plan based on the data, analyses, and public input generated 
through the previous tasks.  Certain prioritization and decision-making 
processes were also developed (implicitly and explicitly) to assist in 
executing the remaining tasks.  These processes are reported in various 
locations throughout the plan. 

Public Participation 
Process 

The public participation process 
was designed to elicit input from 
the general public and 
subwatershed stakeholders 
through a series of meetings and 
workshops.  The general public 
was invited to two ‘Community 
Forums’: one at the beginning of 
the planning process to help 
guide plan development and one 
near the end to gather feedback 
on the draft version of the plan.  
Other stakeholders, such as 
government representatives, 
were also invited to two 
‘Stakeholder Workshops’: again, 
one at the beginning and one 
near the end.  A ‘Focus Group 
Meeting’ was also held with 
local developers and builders to 
get their specific input into the 
planning process.   
More detail on the meetings and 
workshops and the feedback 
received at each is documented 
in Chapter 4. 

Important Feedback to be 
Considered: Combined 
Sewer Overflows 

An important issue that came up 
at multiple public participation 
events is the impact of combined 
sewer overflows (CSOs).  It is 
important to note that the 
communities with CSO systems 
are involved in stormwater 
management which will play a 
role in controlling overflow 
events.  Additionally, these CSO 
systems are closely regulated by 
the MDEQ and the communities 
are striving to ensure proper 
operation in accordance with 
appropriate regulations. 



 

Introduction 1-14  
Red Run Subwatershed 10/31/2006 

 
 

Task 5: Gap Analysis, Identify Critical Areas, and Finalize Goals 
The gap analysis involved assessing the current level of watershed 
protection in the subwatershed and identifying the actions required to 
provide the necessary level of protection.  This assessment is presented in 
Chapter 3.  Additionally, current and future pollutant load calculations 
were performed and the areas of the watershed critical to controlling 
pollutant loads were identified.  This information is presented in Chapter 
5.  Based on the preliminary goals developed under Task 4, the gap 
analysis, and critical area identification, the SWAG finalized the goals of 
the watershed management plan.  The final goals of the plan, along with 
their associated objectives, are found in Chapter 6.  
Task 6: Evaluate and Select BMP Strategies 
The first step in performing this task was to develop a comprehensive list 
of the actions that could be implemented to achieve the goals and 
objectives of the watershed management plan.   The contents of Chapter 7 
were developed from this list.  The next step was to select the appropriate 
actions presented in the comprehensive list as the ones which would 
actually be implemented by the entities in the subwatershed.  This 
decision was made considering all of the information compiled and 
generated under the previous tasks.   
Task 7: Prepare Action Plan and Evaluate Costs 
Based on the actions that were selected for implementation, an action plan, 
or ‘implementation roadmap’, was developed.  This roadmap is presented 
as Chapter 8 and includes such details as whether or not the action is a 
permit requirement, the schedule, milestones, the benefits of the actions, 
how the actions relate to the goals and objectives, cost estimates, 
implementation assistance required and potential sources, commitment 
levels, and the pollutant load reductions associated with the actions.  This 
task also involved defining the evaluation mechanisms and revision 
procedures to update the plan in the future.  This information is presented 
in Chapter 9. 
Task 8: Document Development and Plan Implementation 
This task involved assembling all of the information generated during the 
planning process into the various chapters previously mentioned, in 
addition to Chapter 10, which defines institutionalization mechanisms and 
funding options, and other components of the plan such as the 
appendices, the cover, and the front end items (e.g. table of contents). This 
task also included compliance with other permit requirements such as the 
public education plan and implementation, illicit discharge elimination 
plan and implementation, and stormwater pollution prevention initiative 
and annual report submittals.  For logistical reasons, the implementation 
of the plan and future updates to the plan are considered to occur under 
this task.  

Photo courtesy of MCPWO. 

Photo courtesy of MCPWO. 

An Example of a Critical 
Area for Hydrologic Flow 
in the Subwatershed – 
Urban Land Use 

The Planning Process in 
Action – A R2W SWAG 
Meeting 
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Nested Jurisdictions 
There exist additional facilities in the subwatershed that are covered by 
this plan (see the ‘Nested Jurisdictions’ sidebar).  These facilities include 
those associated with the school districts that overlay the subwatershed 
(see Figure 1-6): The location of the actual schools can be seen in a figure in 
Chapter 2. 
Figure 1-6. School districts in the subwatershed. 
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Utica Community Schools and East Detroit Public Schools each have land 
in the subwatershed and are nested under Macomb County’s coverage but 
area addressed only in the WMPs for the Clinton River East Subwatershed 
(CREW) and Lake St. Clair Direct Drainage Subwatershed (LSCW), 
respectively. 
The Rochester Community School District has its own jurisdictional 
permit and is not covered by this plan.  Other districts not covered by this 
plan are those that are exempt from coverage because their facilities fall 
completely inside the GWK CSO area, including: 

• Birmingham City School District; 
• Clawson City School District;  
• City of Royal Oak School District; 
• Madison Public Schools; 
• Ferndale Public Schools; 
• Berkley School District; 
• Oak Park City School District; and 
• Southfield Public School District. 

Nested Jurisdictions 
Nested jurisdictions in the 
subwatershed are associated 
with county-level government 
(except where indicated in 
parentheses) and include: 
 Center Line Public Schools; 
 Fitzgerald Public Schools; 
 Troy School District; 
 Van Dyke Public Schools; 
 Warren Consolidated Schools; 
 Warren Woods Public Schools; 
 Avondale Schools; 
 US Army – Detroit Arsenal 
(City of Warren); and 

 Hazel Park Schools (City of 
Hazel Park). 
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2. Inventory of the Subwatershed
Introduction 

This chapter provides pertinent background information about the natural 
environment, population demographics, and infrastructure in the 
subwatershed.  This information is important in the adaptive management 
scheme of watershed planning. It defines the baseline conditions in the 
subwatershed and will be used in analyses presented in later chapters of 
this plan and to support implementation of this plan in the future. 

The Natural Environment 

The natural environment generally describes all living and non-living 
features that define a given place.  In this section of the chapter, a 
discussion of the natural environment is presented that includes an 
introduction to many of these features. 

Climate 
Climate is defined as the meteorological conditions, including 
temperature, precipitation, and wind, which prevail in a region. The 
climate of the Red Run Subwatershed (R2W) is a temperate one that shows 
variations between summer and winter conditions.   
Temperature 

The temperature in southeast Michigan is seasonal, with a difference of 
49°F between the highest and lowest average monthly temperature.  Table 
2-1 presents the low, mean, and high average monthly temperatures.  
The record high temperature in the region is 105 °F on July 9th, 1936.  The 
record low is -22 °F on February 9th, 1934 (MRCC, 2005). 
In comparing the data from the last 30 years to the entire set (1931-2000), 
no major warming or cooling trends in temperature were identified. 

Table 2-1. Climatic data for the subwatershed. 

Source: NOAA; NCDC, 1998; NCDC, 2002; MRCC, 2005. 

Month 

Avg. Monthly 
Temperature 

(°F) 
 

Low/Mean/High 

Avg. Monthly 
Precipitation* 

(inches) 
 

Low/Mean/High 

Avg. Monthly 
Snowfall** 

(inches) 
 

Mean/High/Day 

Prevailing 
Wind 

Direction 

Average 
Wind 
Speed 
(mph) 

Peak Gust 
Wind 

Speed*** 
(mph) 

January 12.8 23.7 35.5 0.12 1.83 4.44 11.3 34.2 14.7 WSW 12 66 
February 13.4 25.2 36.7 0.09 1.71 5.14 8.9 28.5 12.0 SW 12 51 
March 24.7 34.3 45.5 0.00 2.30 5.59 6.1 21.2 13.7 WNW 12 60 
April 39.5 46.2 54.9 0.40 3.03 5.46 1.6 9.0 5.0 SW 12 64 
May 50.0 57.8 67.1 0.33 3.12 7.66 trace 1.1 1.1 NE 10 58 
June 61.8 67.6 73.3 0.22 3.38 8.15 0.0 0.0 0.0 SW 9 56 
July 77.1 72.1 79.1 0.00 2.96 9.21 0.0 0.0 0.0 SW 9 59 
August 65.3 70.2 77.2 0.37 3.15 10.43 0.0 0.0 0.0 SW 8 47 
September 58.1 62.8 69.6 0.00 2.92 7.52 0.0 0.0 0.0 SW 9 54 
October 45.7 51.6 62.7 0.00 2.42 8.54 0.2 0.8 2.7 SW 10 56 
November 32.9 39.1 49.5 0.43 2.44 6.16 2.2 12.3 10.0 WSW 11 58 
December 18.0 28.1 39.7 0.14 2.20 6.00 10.6 34.9 18.4 SW 11 59 
Annual --- --- --- 15.86 31.46 40.54 40.8 74.0 --- --- --- --- 

* - Includes snowfall. ** - As a general rule, divide the snowfall amount by ten to convert to equivalent inches of rainfall. ‘Day’ indicates the 
maximum amount of snowfall ever recorded for one day in the month. *** - As recorded. 

Data Sources 

Temperature and rainfall data is 
an aggregate from ten southeast 
Michigan counties for 1931-2000.  
Snowfall data is an average of 
30-year means for stations in Mt. 
Clemens and Detroit. Extremes 
are taken from the Mid-west 
Regional Climate Center website. 
Wind data is from a station in 
Detroit from 1930-1996. 
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Precipitation 

The average annual precipitation in southeast Michigan is 31.46 inches.  It 
is distributed somewhat seasonally, with a difference of approximately 1.7 
inches between the lowest and highest average monthly precipitation.  A 
portion of this precipitation typically occurs as snowfall in October 
through April (and sometimes May). Table 2-1 presents the low, mean, 
and high average monthly precipitation.  The record 1-day rainfall in the 
region is 5.13 inches on July 19th, 1976. 
The average yearly precipitation for the period of 1971-2000 is 1.4 inches 
greater than the 1931-2000 average with most of the increase occurring in 
the late summer months.  This does not necessarily imply a trend in 
precipitation as it may merely be a statistical fluctuation. 
Wind 

In general, the wind in the region tends to come from the southwest.  The 
average wind speed for the winter months is up to 4 mph faster than the 
summer months and the highest wind gusts also occur during the winter. 
Table 2-1 presents this information, including prevailing direction, speed, 
and peak gust speed. 

Geology, Topography, and Soils 
Historical climatic conditions have been a driving force in defining the 
current geology of the R2W.  In this plan, the discussion of geology 
includes a brief geologic history and the current topographical and soil 
characteristics of the subwatershed. 
Geologic History 

Michigan has been subjected to four glacial periods: Wisconsian, Illinoian, 
Nebraskan, and Kansian.  The last of these, the Wisconsian, began 110,000 
years ago, peaked 20,000 year ago and ended about 10,000 years ago 
(Smith, 2002). It is this glacial period that is responsible for much of the 
development of Michigan’s underlying geology. 
The Red Run Subwatershed lies along the western edge of what is known 
as the “Maumee Lakeplain”.  This is a plain of fine sediments that were 
deposited over 11,000 years ago on the bottom of a series of glacial lakes 
that covered portions of Michigan, Ohio and Ontario. It is characterized by 
the presence of broad glacial drainageways of sandy soil, water-lain 
moraines (low-lying landforms where the glaciers and glacial lakes were 
in contact), and beach ridges of the former lakes that in some cases can still 
be identified inland of existing shorelines (Smith, 2002). 
The highland areas in the northwest portion of the subwatershed are part 
of the “Fort Wayne – Defiance Moraines”, a series of end moraines that 
formed at the stationary front of a glacier where till was continuously 
deposited. 
The glacial activities in the region defined a diverse landscape through the 
erosion of existing landforms and the subsequent deposition of these 
eroded materials.  The major depositional types include: 

• Glacial till – poorly sorted and poorly rounded material ranging in 
size from pebbles to boulders; 

• Glacial outwash – finer material deposited by glacial melt water; & 
• Lacustrian material – fine materials deposited in still or ponded 

glacial meltwater. 

24-hour Storm Events  

The percentages below are the 
chance that the given 24-hour 
rainfall will be exceeded in a 1-
year period. For example, there 
is a 50% chance that it will rain at 
least 2.26 inches in one 24-hour 
period during any given year. 

50% = 2.26 in. 4% = 3.60 in. 
20% = 2.75 in. 2% = 3.98 in. 
10% = 3.13 in. 1% = 4.38 in. 

 Source: Huff and Angel, 1992. 

Effects of the Great Lakes 

The lakes moderate the 
temperatures of the surrounding 
land, cooling the summers and 
warming the winters. This 
results in a milder climate 
compared to other locations of 
similar latitude. The lakes also 
act as a giant humidifier, 
increasing the moisture content 
of the air throughout the year. 

Source: GLIN, 2005. 

Source: Smith, 2002. 

Average Annual Runoff 

The average annual runoff in the 
subwatershed approximately 
ranges from 10.5 inches/year in 
the northern portion to 7 
inches/year near the lake. 

Source: USGS, 1986. 
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These materials, and those recently deposited from local rivers and 
streams (alluvian material), are the parent materials of the soils that we 
find today. 
Soils 

The parent materials have combined to form more than 62 distinct soil 
types in Macomb and Oakland Counties alone.  For planning purposes, it 
is useful to group the types into soil associations which are landscapes that 
have distinctive proportional patterns of soils consisting of major soil 
groups with some minor components.  The nine soil associations found in 
the subwatershed are discussed in the “Soil Associations” dialog box.  The 
extent of these associations throughout the subwatershed is shown in 
Figure 2-1. 

Figure 2-1. Soil associations in the subwatershed. 
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STATSGO Soils Associations

COHOCTAH-SHOALS-SLOAN (CSS)
HOYTVILLE-NAPPANEE-BLOUNT (HNB)
LENAWEE-TOLEDO-FULTON (LTF)
PEWAMO-SELFRIDGE-TEDROW (PST)
SPINKS-HOUGHTON-BOYER (SHB)
URBANLAND-BLOUNT-LENAWEE (UBL)
URBANLAND-MARLETTE-CAPAC (UMC)
URBANLAND-PARKHILL-CAPAC (UPC)
URBANLAND-TEDROW-GRANBY (UTG)

PST

HNB

UBL

UBL

UPC

UMC

UMC

UMC

 
Source: NRCS, 2006. 

Soil Associations 
Cohoctah-Shoals-Sloan (CSS) 
Nearly level, poorly drained and 
somewhat poorly drained soils 
that are moderately coarse 
textured or medium textured 
throughout; on flood plains. 
Hoytville-Nappanee-Blount (HNB) 
Nearly level to gently sloping, 
poorly and somewhat poorly 
drained soils w/ a dominantly 
fine textured subsoil; uplands. 
Lenawee-Toledo-Fulton (LTF) 
Nearly level, poorly drained 
soils that have a moderately fine 
textured to moderately coarse 
textured subsoil; on lake plains. 
Pewamo-Selfridge-Tedrow (PST) 
Nearly level, poorly drained 
soils that have a moderately fine 
textured subsoil; on lake plains. 
Spinks-Houghton-Boyer (SHB) 
Nearly level to hilly, well-
drained, coarse textured or 
moderately coarse textured soils 
throughout; on lake plains, 
beach ridges, & outwash plains. 
Urbanland-Blount-Lenawee (UBL) 
Urban land and nearly level and 
gently undulating, somewhat 
poorly drained and poorly 
drained loamy and silty soils; on 
lake plains and moraines. 
Urbanland-Marlette-Capac (UMC) 
Urban land and nearly level to 
hilly, well drained to somewhat 
poorly drained loamy soils; on 
till plains and moraines. 
Urbanland-Parkhill-Capac (UPC) 
Urban land and nearly level, 
somewhat poorly drained soils; 
on lake plains & outwash plains. 
Urbanland-Tedrow-Granby (UTG) 
Urban land and nearly level to 
gently sloping, somewhat poorly 
drained soils that are coarse 
textured or moderately coarse 
textured throughout; on outwash 
plains and lake plains. 

Sources: NRCS, 2006; USDA, 1971 & 
USDA, 1982. 
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Topography 

As the soil association descriptions indicate, the topography of the 
landscape also influences the soil association classification. The elevation 
ranges from 591 ft to 853 ft above sea level.  The maximum elevations 
occur in the northwest portion that is part of the Fort Wayne – Defiance 
Moraines while the rest of the subwatershed is generally flat with rolling 
plains.  Figure 2-2 shows the elevations throughout the subwatershed. 

Figure 2-2. Elevation in the subwatershed. 
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Hydrological Features 
Hydrological features such as rivers, stream, lakes, and wetlands have 
developed over time as a result of climatic and geological conditions.  It is 
these features, specifically Lake St. Clair, the lower Clinton River, the Red 
Run Drain, and its tributaries, that this plan aims to protect. 
Rivers, Streams, and Lakes 

The R2W has approximately 103 miles of open channel waterways and 
number of small lakes / ponds.  These waterbodies can be seen in figures 
throughout the plan.   

Hydrologic Soil Groups 

A useful classification of soil 
types in based on the soil’s 
runoff potential.  The four 
classifications utilized by the 
Natural Resources Conservation 
Service (NRCS) are: 
A - sand, loamy sand or sandy 
loam types of soils; low runoff 
potential and high infiltration 
rates even when thoroughly 
wetted; chiefly consist of deep, 
well to excessively drained sands 
or gravels and have a high rate of 
water transmission;  
B - silt loam or loam; moderate 
infiltration rate when thoroughly 
wetted; consists chiefly or 
moderately deep to deep, 
moderately well to well drained 
soils with moderately fine to 
moderately coarse textures; 
C - sandy clay loam; have low 
infiltration rates when 
thoroughly wetted; consist 
chiefly of soils with a layer that 
impedes downward movement 
of water and soils with 
moderately fine to fine structure; 
and  
D - clay loam, silty clay loam, 
sandy clay, silty clay or clay; has 
the highest runoff potential; very 
low infiltration rates when 
thoroughly wetted; consist 
chiefly of clay soils with a high 
swelling potential, soils with a 
permanent high water table, soils 
with a claypan or clay layer at or 
near the surface and shallow 
soils over nearly impervious 
material. 
The hydrologic soil group 
classification for the soil types 
found in the subwatershed can 
be found in Appendix C of the 
MDEQ’s ‘Stormwater 
Management Guidebook’ 
(MDEQ, 1999). 

Source: NRCS, 1986. 
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There are also smaller waterways, or ‘headwaters’, that are intermittent in 
nature and will not show up on most maps.  These waterways drain the 
‘headwater areas’ which maintains the flow in larger waterbodies. 
The waterways in these areas provide many of the benefits that scientists 
call “ecosystem services”, including (Sierra Club, 2003): 

 Natural flood control through: 
o dampening the effects of impervious cover; and 
o providing storage and slow release, evaporation, and/or 

percolation of water; 
 Maintaining water supplies by: 

o Providing groundwater filtering and recharge; and 
o Maintaining surface water flow levels; 

 Trapping excess sediment; 
 Cleansing/transforming nutrients; 
 Recycling organic matter; and 
 Maintaining biological diversity by: 

o acting as habitat and spawning / mating grounds; 
o supporting nearly 50% of Michigan’s threatened /endangered 

species; and 
o supporting populations that will later re-colonize impaired 

downstream waters as they improve.  
Many of the waterbodies in the subwatershed have been modified such 
that they no longer exist in their ‘natural state’ and thus have decreased 
ecosystem services.  Some of these changes are discussed later in this 
chapter.  The implications of these changes are discussed in Chapter 3. 
Wetlands 

According to the MDEQ, wetlands are defined as “land characterized by 
the presence of water at a frequency and duration sufficient to support 
and that under normal circumstances does support wetland vegetation or 
aquatic life” (MDEQ, 2001).  Generally, wetlands are lands where 
saturation with water is the dominant factor determining soil types, plant 
communities, and animal communities (Cowardin, 1979). 
Wetlands are often found in headwater areas and provide the same 
ecosystem services as headwater streams. Wetlands and headwater 
streams are important areas of transition between water and land.  
Wetlands are extremely diverse and productive biological systems that 
typically support the primary producers of the aquatic food chain 
including free-floating and attached algae (phytoplankton and periphyton, 
respectively) and submerged aquatic plants (macrophytes). 
Figure 2-3 shows the location of wetlands in the subwatershed based on 
2001 National Wetlands Inventory data. Table 2-2 presents the wetland 
coverage for the subwatersheds. 
Currently, wetland coverage in the subwatershed is 1.6% of land area 
(down from the historical value of 31%).  The Plum Brook – West 
catchment is 6.4% wetlands and accounts for 48% of the subwatershed 
total.  The Plum Brook – East catchment is 3.8% wetlands and accounts for 
22% of the subwatershed total. The other catchments have less than 1.7% 
of their land as wetland and account for no more than 18% of the wetland 
total.  The lack of wetlands in the southern-most portions of the 
subwatershed can be attributed in part to the intense urban development 
of these areas. 

Quotable Quotation 

“The River itself has no beginning 
or end. In its beginning, it is not 
yet the River; in its end, it is no 
longer the River. What we call the 
headwaters is only a selection 
from among the innumerable 
sources which flow together to 
compose it.  At what point in its 
course does the Mississippi 
become what the Mississippi 
means?” 

 
- T.S. Eliot 

Primary Producers 

Not only do plants define the 
habitat available for the animals, 
they also are the basis for the 
food web.  They are referred to 
as primary producers because 
they have the ability, through 
photosynthesis, to utilize 
sunlight in producing their own 
energy and growing.  This plant 
biomass acts as an energy source 
for organisms that consume it. 
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Figure 2-3. Wetland locations and types in the subwatershed.  

QR59

QR150

§̈¦75

§̈¦696

QR1

QR53

QR102

QR97

OAKLAND
COUNTY

MACOMB
COUNTY

WAYNE COUNTY

Plum
Brook - 

West

Big Beaver
Creek

George W. Kuhn

Red Run 
- South

Red Run 
- East

Plum 
Brook - 

East

Legend
Catchment Boundaries

County Boundaries

R2W Community Boundaries
Community Boundaries

State Roads

Waterbodies

0 2.5 51.25
Miles

¨

Copyright 2001 Macomb County, Michigan

Wetland Types

Emergent
Forested
Scrub-Shrub
Open Water

 
Table 2-2. Wetland coverage in the subwatershed. 

Catchment 
Wetland 

Acres 
Wetland Coverage 

Big Beaver Creek 255 1.7% 

George W. Kuhn 11 < 0.1% 

Plum Brook – East 313 3.8% 

Plum Brook – West 679 6.4% 

Red Run – East 51 0.4% 

Red Run – South 117 0.6% 

Total 1,426 1.6% 

 

Emergent Wetland Types  

Emergent Wetlands – include 
bogs, meadows, marshes, fens, 
and potholes.   
Open Water – Deeper, perennial 
pools within wetlands and 
shallow portions of lakes and 
rivers. The warmth of the water 
supports numerous aquatic 
organisms. Typically home to 
submerged plants (plants that 
grow underwater) which 
provide unique habitat resources 
such as substrates for macro-
invertebrates, cover and forage 
for waterfowl, and spawning 
and nursing for fish.   
Forested Wetland Types 

These are often referred to as 
‘Swamps’. 
Forested – Forested swamps 
occur where trees grow in moist 
soils. They are often inundated 
with floodwater from nearby 
rivers and streams.  Sub-
classifications include: ‘Conifer 
Swamps’ and ‘Hardwood 
Swamps’. 
Scrub/Shrub – Shrub swamps, 
are similar to forested swamps, 
except that shrubby vegetation 
predominates. 

Source: Cwiekal, 2003; Smith, 2002. 

A Wetland in the Sub-
watershed: Encroached 
Upon by Development 

Image derived from maps.yahoo.com. 
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Stream Banks and Shorelines 
As with wetlands and headwater streams, stream banks and shorelines are 
transition zones between the water and land.  Where stream banks define 
a river channel, a shoreline defines an impoundment such as a lake, 
reservoir, or pond.  Natural, intact stream banks and shorelines are 
important because they reduce the potential for erosion and thus control 
migration of watercourses.  Additionally, healthy stream banks and 
shorelines help filter pollutants before they reach the waterbodies, and 
provide habitat for benthic organisms. 
An examination of the importance of stream bank and shoreline health 
requires a discussion of certain concepts, which follows below. 
Riparian Corridor 

The riparian corridor includes the waterbody, the surrounding lowlands 
(floodplain), and the fringe areas between the lowlands and uplands (see 
the ‘Riparian Corridor’ figure, inset).  This corridor benefits the stream in a 
number of ways: 

 Leafy vegetation (trees, shrubs, grass, 
cropped land) protects the soil from 
the direct force of falling rain; 

 The vegetation and detritus on the 
forest floor act to slow runoff and 
erosion, thus reducing scour and 
allowing sediments to settle out; 

 Organic materials on the forest floor 
act to filter pollutants from runoff 
flowing into waterbodies; and 

 The root systems of stream bank and 
shoreline vegetation act to encourage 
infiltration (thereby reducing runoff 
volume) and reinforce the bank by 
retaining the soil. 

 

Stream Channel and Processes 

The stream channel is defined by the stratum in which it is located 
(dependent on geology, soils, and vegetation), the flow rate of the water, 
and the slope of the land (FISRWG, 1998).  These factors are directly 
related to the conditions in the riparian corridor. 
While streams may exist in a straight or braided pattern, most natural 
channels in Michigan display a winding nature, exhibiting periodic bends 
(as shown in the ‘Stream Meanders’ figure).  These bends develop over 
geologic periods of time as the water erodes and deposits sediment.  In a 
bend, the force of the water erodes sediment along the outer bank.  These 
sediments are then deposited where stream velocity is lowest (the brown 
areas in the ‘Stream Meanders’ figure inset), either: 1) on the inside bank 
(due to the screw-like path of water in the channel) or 2) further 
downstream along the point bars.  In many urbanized areas, modifications 
to streams have resulted in them being straightened for maximum 
hydraulic capacity (see the ‘Hydrologic / Hydraulic Infrastructure 
discussion in the ‘Infrastructure’ subsection of this chapter). 

Riparian Corridor 

Source: LWA, 2005. 

Source: CSU, 2005. 

Banks  

Sediment 
deposits at 
point bar 

Highest 
velocity 
flow path 

Stream Meanders 

Extreme Riparian Conditions: 
Encroaching Development 
(left), Woody Corridor (right) 

Image derived from maps.yahoo.com. 
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In this natural meandering state, the streams develop extensive storage 
along its path that function to attenuate flooding.  Additionally, the 
meandering nature of streams provides a longer flow path as the water 
travels on its way, reducing the effective velocity of a stream and thus 
maintaining the erosion and deposition of sediments in a quasi-balance. 
The bankfull discharge is defined as the flow that fills the channel from 
bank-to-bank before spilling onto the floodplain (Leopold, 1969).  In 
streams with deep cut banks, the level associated with this flow may be 
lower than the bank level.  In any case, this discharge, with an average 
recurrence interval of approximately 1.5 years, is the dominant flow rate 
that transports the abundance of sediments and thus defines the stream 
channel (Leopold, 1994).  While more extreme flows, such as the 50- or 
100-year rate, transport more sediments in a single event, it is the high 
relative erosion potential of the bankfull discharge, coupled with its 
frequency, that make it the controlling flow with respect to channel 
formation processes. 
Flow rates greater than the bankfull discharge generally cause waters to 
overtop the banks and spill onto the floodplain.  These floodplain waters 
still move significant amounts of sediment but have less erosion potential 
due to greatly decreased velocities (lower energy).  While the waters in the 
bank during these events still have high erosion potential, the overall 
erosion potential of these events (relative to flow rate) is tempered by the 
floodplain waters. 

Vegetation, Habitat, and Wildlife 
All of the previously discussed elements of the natural environment 
determine the type of vegetation, habitat, and wildlife that can be 
supported.  This introductory discussion presents some of the particulars 
that may be encountered and some scientific background for 
understanding their interactions. 
The subwatershed lies within the northern limits of the Eastern Deciduous 
Forest Region.  It is considered part of the “Carolinian Life Zone” because 
of its link with forests located farther south. Many of the species found 
here are at the northern boundaries of their range. 
Dominant Flora and Habitat 

As part of an ancient glacial lakeplain, the poorly drained silts and clays of 
the subwatershed supported hardwood forests and swamps, with ancient 
beaches and sandy deposits supporting prairie and savanna.  The land 
cover circa 1830 is shown in Figure 2-7 (page 2-19) and is described more 
thoroughly in the ‘Land Cover and Use’ portion of the ‘The People and 
Infrastructure’ section of this chapter. 
Development, including logging, clearing for farming, and urbanization, 
has resulted in the loss of most of these habitats.  Of the natural habitat 
remaining, the most abundant is the wooded area.  In terms of water 
habitat, the subwatershed still has some swamps and wetlands, in 
addition to the river/stream habitat and that of the open water including 
inland lakes. The present day land cover can be seen in Figure 2-8 (page 2-
20). The historical and existing habitats, including a discussion of human-
modified lands, and the flora found in them are discussed. 
 

 

Bank Slope Processes 

There are numerous natural 
processes that affect the banks of 
streams and shorelines.  The 
most basic process is the slow 
downhill movement of materials 
over time due to the constant 
stress of gravity.  This movement 
ranges from a single rock rolling 
downhill to the slow, down 
slope movement of large sections 
of soil (“creep”). 
More dramatic mass movements 
are facilitated by the effects of 
water, including the erosive 
actions of waves and high 
velocities, and the added weight 
of slope materials when they 
become saturated (Hughes, 2005; 
TPE, 2005).  These mass 
movements include “earthflow”, 
“slump”, “topple”, and 
“subsidence”.  More information 
can be found in related scientific 
texts. 

Habitat Regions of the 
Eastern United States 



 

Inventory of the Subwatershed 2-9  
Red Run Subwatershed 10/31/2006 

 
 

Wooded Areas 

Historically, old-growth forests dominated the subwatershed and 
supported numerous tree species, wildflowers, and grasses, and had a 
deep organic forest floor that supported ferns, mosses, and vines, with 
plenty of standing and fallen deadwood. 
The wooded areas that remain today are often disjointed, thus 
fragmenting the habitat, and some are artificially maintained, meaning 
organic matter that should enrich the forest floor is often removed.  
Additionally, fire suppression has resulted in the proliferation of fire-
intolerant species.  Wooded area subtypes include the ‘Beech-Maple 
Forest’, the ‘Oak-Hickory Forest’, and the ‘Mixed Oak Forest’.  
Oak Savanna 

Oak Savannas are transition communities from woodland to prairie and 
are defined by widely spaced trees (typically oak and hickory), containing 
shrubs, grasses, sedges, ferns and wildflowers in the understory. 
Prairie 

Prairies contain an abundance of species dominated by prairie flowers / 
grasses and sedges with few or no trees.  They are an important habitat for 
many, supporting more biodiversity than any other type of terrestrial 
ecosystem.  Prairies were the first to yield to and be drained for farming 
practices in the early 1800s.  Some of the prairies that were not drained 
have disappeared as fire suppression has allowed woody species to invade 
and begin the succession to wooded habitat (Smith, 2002).  In fact, in 
southeast Michigan, 122,245 acres of combined prairie and oak savanna 
existed prior to European settlement, but less than 800 total acres remain 
today (Smith, 2002).   
Riparian Zones 

Riparian zones are the areas along the banks of waterbodies that provide 
an important transition between water and land.  This unique habitat 
includes diverse plant communities adapted to fluctuating water levels 
and provides an important migratory corridor for wildlife in an 
increasingly fragmented natural landscape.  Approximately 70 percent of 
all terrestrial animal species use riparian zones at some point in their life 
cycle (GLC, 2005).  The riparian zone also functions to protect water 
quality and mitigate such factors as temperature (which also affects 
dissolved oxygen levels) and flow rate flashiness. 
Wetlands and Swamps 

Refer to the ‘Wetlands’ discussion in the ‘Hydrological Features’ portion 
of this section for appropriate habitat-related discussion. 
Developed Lands 

Developed lands range from heavily built up urban centers to suburban 
residential neighborhoods. In general, constructed materials make up at 
least 50 percent of the surface area in developed lands.  High intensity 
developed lands generally have little habitat value.  Areas that do provide 
habitat can be particularly significant given the relative scarcity of 
alternatives. Natural areas in urban parks, especially those with forests, 
ponds or wetlands, can serve as critical ecological corridors when they link 
to larger patches of habitat outside the city core (GLC, 2005). 
Cultivated Lands 

Cultivated lands are lands that have been planted, tilled or harvested (i.e. 
orchards, groves, nurseries, and row crops such as soybeans, corn and 
wheat). Agriculture has been implicated in the decline of about 40% of 

Tree Canopy 

Tree canopy is essential to 
environmental and economic 
health, providing additional 
cooling, reducing energy needs, 
increasing property values, 
improving air/water quality, 
reducing the cost of stormwater 
control, and contributing to a 
more beautiful, friendlier, and 
livable community. "The benefits 
represent hefty dollar amounts, 
many millions to big cities even 
after the costs of tree 
management, which average less 
than 1 percent of municipal 
budgets. Psychological benefits, 
too, are worth plenty. People 
simply feel better and kinder 
around trees. Trees bring 
birdsong. They provide privacy 
and a sense of protection. 
Hospital patients exposed to 
trees heal faster, feeling less 
pain." 

Source: Plotnik, 2000. 

Fish Habitat 

Rivers and streams have many 
habitat types, including: 
 Riffles – shallow areas where 
rocks break the surface and 
aerate the water (important 
areas for fish spawning); 

 Runs – fast, deep areas where 
the water surface is turbulent 
due to the flow; 

 Pools – wide, deep areas with 
slow currents that occur 
between riffles and runs and 
are favored habitats of fish; & 

 Floodplains – land around a 
stream that is periodically 
covered with water. 

Meanders in a stream enhance 
the quantity and quality of 
habitat by creating a longer 
stream that disperses flow 
energy (i.e., reduces velocity). 
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endangered species, and historically, was the primary cause of habitat loss 
and fragmentation in the area.  Fencerows along roads, windbreaks, 
shelter belts between fields, and vegetative buffers along stream corridors 
can provide both food and cover for birds, small mammals, some reptiles 
and amphibians, and insects, as well as vital linkages between larger 
habitat patches. Within these corridors, native plants which provide 
berries, nectar or seeds are particularly valuable for wildlife (GLC, 2005). 
Dominant Fauna 

The vegetative habitats previously described support distinct animal 
populations. However, most animals rely on multiple habitat types to 
sustain their lifecycles (i.e., birds may nest in trees but feed on prey from 
the water).   Little data exists documenting the populations of wildlife in 
the subwatershed, but some of the general types of animals are discussed. 
Mammals 

Mammals are warm-blooded animals that give birth to live young and 
include such organisms as mice, squirrels, raccoons, and deer.  Mammals 
are generally terrestrial but some obvious examples, such as beavers and 
otters, are highly dependent on aquatic habitat. 
Birds 

Birds are warm-blooded animals that lay eggs and have wings for flight.  
Birds occupy an abundance of habitats including terrestrial and water-
reliant and often migrate between winter and summer locations.  
Terrestrial birds that may be encountered in the subwatershed include 
songbirds, raptors, owls, and woodpeckers.  Others that tend to nest near 
water include waterfowl, shorebirds, blackbirds, wrens, cormorants, and 
herons. 
Reptiles 

Reptiles are cold-blooded animals that typically lay eggs and have scaly 
coverings. They typically utilize both terrestrial and aquatic habitats and 
are very sensitive to habitat fragmentation (thus their scarcity in 
urban/suburban settings).  Snakes and turtles are two examples that may 
be encountered in the subwatershed. 
Amphibians 

Amphibians are cold-blooded, smooth skinned animals that typically 
undergo an aquatic larval stage.  Like reptiles, they utilize both terrestrial 
and aquatic habitats and are sensitive to habitat fragmentation.  
Amphibians that may be encountered in the subwatershed include: frogs, 
skinks, newts, and salamanders. 
Fish 

Fish are aquatic, cold-blooded animals that breathe oxygen through gills.  
Fish are commonly classified into two major groups: 

• Bottom feeders that feed on most macro-invertebrates and 
substrate materials and, therefore, survive in most environments; 
and 

• Fish that feed on select types of prey.  This group ranges from 
small fish that feed on macro-invertebrates to large fish that feed 
on other fish.  The presence of this group is often associated with 
clean water as this is where prey is available (MDNR, 1973). 

Macroinvertebrates 

Macroinvertebrates are backbone-less organisms that are large enough to 
see with the naked eye.  Two examples are insects and benthic organisms. 

Neither Plant nor Animal 

Fungi - These decomposers 
decay organic matter, making 
nutrients from dead plants 
available for future plant growth. 

Source: Smith, 2002. 

Bacteria – single-celled 
organisms that exist in nearly all 
habitats in the world.  They play 
important roles in the cycling of 
carbon, nitrogen, and sulfur in 
the environment.  While many 
bacteria assist in the life cycles of 
humans, many have the potential 
to cause disease.  These are of 
interest in terms of water quality. 

Source: UCB, 2005. 

 

Zooplankton 

Zooplankton comprises the 
animal portion of the plankton 
community.  Zooplankters prey 
on phytoplankton and 
subsequently provide a food 
source to other organisms.  In 
this manner, nutrients are 
transmitted to higher organisms 
including macro-invertebrates, 
and planktivorous fish. 
 

Example of Birds in the Sub-
watershed: Ducks on the 
Sturgis Drain 

Photo courtesy of MCPWO. 
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Insects perform important functions in ecosystems such as pollination and 
organic matter decomposition. The larval stages of many are benthic. 
Benthic macroinvertebrates are organisms which live at least part of their 
life cycles within or upon the substrate.  The major taxonomic groups 
common to freshwaters include insects, worms, mollusks (e.g. shellfish), 
and crustaceans (e.g. crayfish) (MDNR, 1973). 
An important example is the mayfly (also known as the fishfly), swarms of 
which can be seen around water during the summer.  The burrowing 
mayfly nymph, which feeds on decaying organic plants, is an extremely 
important food for fish in open waters. The flying adult is eaten by birds. 
These insects, and others with similar life cycles, are important water 
quality indicators because they are highly sensitive to environmental 
pollutants and thus good indicators of water quality.  Populations of these 
organisms are often documented and analyzed during water quality 
assessments. 
Another intriguing example is the freshwater mussel.  These organisms 
have limited mobility and breathe and feed by filtering water through 
their gills. The reproduction of most mussels involves a parasitic larval 
stage that requires host fish. Due to their limited mobility and 
reproductive cycle, they are highly sensitive to disturbances in flow, poor 
water quality, and fish populations.  Virtually all of the species that are 
listed as endangered, threatened, or of special concern in Michigan are 
confined to the waters of southeast Michigan.  

Recognized Valuable Natural Features 
Natural features include elements of the natural environment that are 
recognized as valuable resources (i.e., wildlife populations, habitat, 
geological features, and waterbodies).  This discussion focuses on those in 
which unique landscape features or environments exist.  
Unique landscapes and environments provide an abundance of wildlife 
habitat and the protection of these areas has been directly linked to long-
term water quality, especially in urban centers.  In Macomb County, a 
study was done to delineate areas with a natural environment very similar 
to the one found 200 years ago (MCDPED, 2004).  The locations of these 
features are shown in Figure 2-4. The natural features in Oakland County 
were provided as GIS data. Table 2-3 shows a breakdown of these features 
based on the subwatershed catchments.   

Table 2-3. Natural features. 
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Big Beaver Creek 149.8 1.0% 
George W. Kuhn 65.7 0.3% 
Plum Brook – East 402.6 4.9% 
Plum Brook – West 551.6 5.2% 
Red Run – East 63.6 0.4% 
Red Run – South  17.7 0.1% 
Total 1,250.9 1.4% 

Wavy-rayed Lampmussel 

Source: MSUE, 2006. 

Mayfly 

Source: Fly Fish Michigan LLC, 2003. 
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Figure 2-4. Natural features. 

QR59

QR150

§̈¦75

§̈¦696

QR1

QR53

QR102

QR97

OAKLAND
COUNTY

MACOMB
COUNTY

WAYNE COUNTY

Plum Brook - 
West

Big Beaver Creek

George W. Kuhn

Red Run 
- South

Red Run 
- East

Plum 
Brook - 

East

Legend
Catchment Boundaries
County Boundaries

R2W Community Boundaries

Community Boundaries
Natural Areas
State Roads

Waterbodies

0 2.5 51.25
Miles

¨

Copyright 2001 Macomb County, Michigan

 
 

 

Natural Area Being 
Encroached Upon by 
Development 

Image derived from maps.yahoo.com. 

Natural Area: Quickstad Park 
/ Tenhave Woods 

Image derived from maps.yahoo.com. Photo courtesy of Tetra Tech. 
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The People and Infrastructure 
In the R2W, the influence of humans has been the major driving force in 
modifying the natural environment.  This section summarizes the human 
population and associated infrastructure that impacts the environment. 
Community Profiles 
The Southeast Michigan area was originally settled 10,000 years ago and 
became home to numerous Native American tribes including the Ojibwa, 
Chippewa, Ottawa, and Potawatomi (Oakland County, 2004). In 1701, the 
first European settlement of Fort Pontchartrain (now Detroit) marked the 
beginning of three-hundred-plus years of development and non-
indigenous population growth (native populations declined due to the 
introduction of new diseases and other social upheaval).  The first known 
population data in the region indicates that there were 500 people in the 
City of Detroit in 1796.  In 1840, the first population data for the region 
indicated a population of 103,064 in southeast Michigan (SEMCOG, 
2001b).   A more detailed history of the area can be found in “The Clinton 
River: An Historical Sketch” (CRWC, 1987). 
As of 2000, the R2W alone was home to approximately 550,000 people 
(USCB, 2000).  The “Population Growth 2000 to 2005” dialog box presents 
information concerning population trends between 2000 and the present 
day (trend data includes parts of the community outside of the R2W). Year 
2000 data is the primary set referenced throughout this section. 
Population by Community 

Table 2-4 presents the population of each community and the portion of 
this population in the subwatershed (USCB, 2000; SEMCOG, 2004a).  

Table 2-4. Year 2000 community populations and densities. 
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Berkley 15,531 100.0% 15,531 2.8% 9.37 32.13 
Beverly Hills 10,437 13.3% 1,391 0.3% 6.04 49.29 
Birmingham 19,291 47.9% 9,248 1.7% 7.15 30.52 
Center Line 8,531 100.0% 8,531 1.5% 7.75 41.54 
Clawson 12,732 100.0% 12,732 2.3% 9.00 33.64 
Clinton Township 95,648 0.6% 617 0.1% 3.57 29.54 
Ferndale 22,105 100.0% 22,105 4.0% 8.95 26.73 
Hazel Park  18,963 100.0% 18,963 3.4% 10.47 216.69 
Huntington Woods 6,151 100.0% 6,151 1.1% 6.54 24.55 
Madison Heights 31,101 100.0% 31,101 5.6% 6.83 72.77 
Oak Park 29,793 97.0% 28,902 5.2% 10.15 96.25 
Pleasant Ridge 2,594 100.0% 2,594 0.5% 7.24 18.04 
Rochester Hills 68,825 24.0% 16,547 3.0% 3.79 93.47 
Royal Oak 60,062 100.0% 60,062 10.9% 7.93 122.45 
Royal Oak Township 5,446 100.0% 5,446 1.0% 12.33 69.46 
Shelby Township 65,159 14.9% 9,741 1.8% 5.21 99.67 
Southfield 78,332 17.1% 13,412 2.4% 8.09 223.67 
Sterling Heights 124,471 66.6% 82,942 15.1% 5.00 201.19 
Troy 80,959 81.9% 66,281 12.0% 3.73 81.94 
Warren 138,247 100.0% 138,247 25.1% 6.27 223.76 
Total --- --- 550,545 100.0% 6.04 --- 

Note: Block-level data was used to determine population numbers.  Where blocks were truncated due to subwatershed boundaries, the 
population was prorated based on area.  * - the maximum population density is calculated on a census block basis.  

Population Growth 2000 
to 2005 

Berkeley - 5.0% 
Beverly Hills -  1.9% 
Birmingham + 0.2% 
Center Line - 1.7% 
Clawson -    5.2% 
Clinton Township + 0.4% 
Ferndale - 6.6% 
Hazel Park - 2.6% 
Huntington Woods - 3.5% 
Madison Heights - 2.9% 
Oak Park + 1.3% 
Pleasant Ridge - 8.1% 
Rochester Hills + 1.4% 
Royal Oak - 5.6% 
Royal Oak Township - 22.1% 
Shelby Township + 8.5% 
Southfield - 0.1% 
Sterling Heights + 2.4% 
Troy + 0.5% 
Warren - 1.9% 

 
Source: SEMCOG, 2005.     
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A map of the population density is presented as Figure 2-5. 

Figure 2-5. Population densities in the subwatershed. 
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Source: USCB, 2000. 

The largest contributors of population to the subwatershed are Warren (25.1%), Sterling Heights (15.1%), Troy 
(12.1%), and Royal Oak (10.9%).  In terms of population density, only Clinton township, Rochester Hills, Shelby 
Township, Sterling Heights, and Troy are lower than the subwatershed average of 6.04 people/acre.   
Population Trends 

As shown in Table 2-5, a majority (14 of 20) of the subwatershed communities experienced population declines 
between 1970 and 2000.  These losses ranged between 13.9% and 35%.  On the other hand, five communities 
experienced population growth greater than 95%: Clinton Township, Rochester Hills, Shelby Township, Sterling 
Heights, and Warren. Over the 2000 to 2030 period, 16 of 20 communities are forecasted to experience population 
declines ranging from 0.8% to 19.1%.  Only one community, Shelby Township, is forecasted to have a growth rate 
that exceeds 40%. 
In general, the northern-most communities have experienced the greatest increases in population but this growth 
will slow during the next 30 years.  The cities and villages in the southern portion have generally experienced, and 
are forecasted to continue to experience, a decline in population.  Overall, growth in the subwatershed communities 
was 15.1% for the 1970 to 2000 period but is expected to decrease by 0.6% for the 2000 to 2030 period. 
Population by Catchment 

It is useful from a watershed planning perspective to aggregate populations on the subwatershed catchments.  This 
data is presented in Table 2-6 (SEMCOG, 2002; SEMCOG, 2004a). 
The largest contributors of population to the subwatershed are the George W. Kuhn (37.4%) and Red Run – South 
(21.0%).  The Plum Brook – East and Plum Brook - West contribute only 6.1% and 7.7%, respectively.  

Development Trends 

New residential development is 
currently focused in the less-
densely populated northern-
most communities.  Over the 
next thirty years, the majority of 
growth is expected to occur in 
these areas.  Non-residential 
development is occurring 
throughout the subwatershed, 
generally as new development in 
the northern-most communities, 
but also as redevelopment in 
more urbanized areas.  These 
density-related trends (e.g., 
residential development in lower 
density areas) should continue 
although the affected areas may 
change slightly based on shifts in 
residential and commercial uses 
(SEMCOG, 2004b; 2001a; 2004c). 
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Table 2-5. Community populations for 1970, 2000, and 2030. 

Table 2-6. Subwatershed community populations for 2000 presented on a catchment basis. 

Community 1970 
Population 

2000 
Population 

2030 
Population 

(forecasted) 

Percent 
Change from 
1970-2000 

Forecasted 
Change 

(%) from 
2000-2030 

Berkley 22,618 15,531 13,552 -31.3% -12.7% 
Beverly Hills 13,598 10,437 10,352 -23.2% -0.8% 
Birmingham 26,170 19,291 17,800 -26.3% -7.7% 
Center Line 10,379 8,531 8,105 -17.8% -5.0% 
Clawson 17,617 12,732 10,654 -27.7% -16.3% 
Clinton Township 48,865 95,648 108,040 95.7% 13.0% 
Ferndale 30,850 22,105 17,880 -28.3% -19.1% 
Hazel Park  23,784 18,963 15,860 -20.3% -16.4% 
Huntington Woods 8,536 6,151 5,595 -27.9% -9.0% 
Madison Heights 38,599 31,101 26,564 -19.4% -14.6% 
Oak Park 36,762 29,793 25,634 -19.0% -14.0% 
Pleasant Ridge 3,989 2,594 2,375 -35.0% -8.4% 
Rochester Hills1 24,513 68,825 72,585 180.8% 5.5% 
Royal Oak 85,499 60,062 52,233 -29.8% -13.0% 
Royal Oak Township 6,326 5,446 5,399 -13.9% -0.9% 
Shelby Township 29,467 65,159 92,699 121.1% 42.3% 
Southfield 69,285 78,332 73,397 13.1% -6.3% 
Sterling Heights 61,365 124,471 124,935 102.8% 0.4% 
Troy 39,419 80,959 77,046 105.4% -4.8% 
Warren 179,260 138,247 128,348 -22.9% -7.2% 
Total 776,901 894,378 889,053 15.1% -0.6% 

1 – In 1970, Rochester Hills was part of Avon Township.  The number given for 1970 is then that for Avon Township. 
Source: SEMCOG, 2002 & 2004a. 
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Berkley --- 15,531 --- --- --- --- 15,531 
Beverly Hills --- 1,391 --- --- --- --- 1,391 
Birmingham --- 9,248 --- --- --- --- 9,248 
Center Line --- --- --- --- --- 8,531 8,531 
Clawson --- 12,732 --- --- --- --- 12,732 
Clinton Township --- --- 0 --- 617 --- 617 
Ferndale --- 22,105 --- --- --- --- 22,105 
Hazel Park  --- 6,740 --- --- --- 12,223 18,963 
Huntington Woods --- 6,151 --- --- --- --- 6,151 
Madison Heights --- 19,528 --- --- --- 11,573 31,101 
Oak Park --- 28,902 --- --- --- --- 28,902 
Pleasant Ridge --- 2,594 --- --- --- --- 2,594 
Rochester Hills --- --- --- 16,547 --- --- 16,547 
Royal Oak --- 60,062 --- --- --- --- 60,062 
Royal Oak Township --- 5,446 --- --- --- --- 5,446 
Shelby Township --- --- 7,478 2,264 --- --- 9,741 
Southfield --- 13,412 --- --- --- --- 13,412 
Sterling Heights 16,487 --- 25,930 5,771 34,755 --- 82,942 
Troy 46,117 2,240 --- 17,924 --- --- 66,281 
Warren 605 --- --- --- 54,438 83,204 138,247 
Total 63,209 206,083 33,408 42,506 89,810 115,530 550,545 
Percentage 11.5% 37.4% 6.1% 7.7% 16.3% 21.0% 100.0% 
Average Population Density 4.16 8.36 4.06 3.98 6.35 6.32 6.04 
Maximum Population Density* 201.19 223.67 83.30 99.67 116.67 223.76  --- 

* Note: given in people/acre and calculated on a census block basis.  Source: USCB, 2000. 
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The George W. Kuhn has a greater than average (6.04 people per acre) 
population density of 8.36 people per acre.  The Red Run – East and Red 
Run - South also have greater than average population densities of 6.35 
and 6.32 people per acre, respectively.  The lowest population density of 
3.98 people per acre is in the Plum Brook – East.   
Income and Education 

In the watershed planning process, it is important to consider not only the 
affected population, but also the characteristics of that population.  The 
characteristics help evaluate the potential for watershed planning success 
and involvement. Common characteristics used to describe the population 
include median household income and education level. 
Median household incomes in the subwatershed are presented in Figure 
2-6. Income and education information is presented in Table 2-7.  

Figure 2-6. Median household incomes in the subwatershed. 
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Source: USCB, 2000. 

The median household income data indicates that the wealthiest 
communities (greater the $80,000) are: Beverly Hills, Birmingham, 
Huntington Woods, and Pleasant Ridge.  Center Line and Royal Oak 
Township have the lowest median household incomes (below $35,000).  As 
expected, the communities with lower median household incomes have 
the higher percentages of households living below the poverty level and 
generally show lower education levels while the communities with the 
higher median household incomes show the opposite. 
 

Suburban Development in a 
Wealthy Portion of the 
Subwatershed 

Image obtained from maps.yahoo.com. 

Income Data 
The data for the map is on a 
census tract basis.  The data in 
the table is on a community 
basis.  This may lead to 
perceived discrepancies, 
although both are correct. 


