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Rouge River National Wet Weather Demonstration Project

MISSION STATEMENT

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

• provide a safe and healthy recreational river resource for present and future generations;
• re-establish a healthy and diverse ecosystem within the Rouge River Watershed;
• protect downstream water resources such as the Detroit River and Lake Erie; and
• help ensure compliance with federal, state and local environmental laws which protect human health

and the environment.

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

The Rouge River and its watershed are a primary source of pollution to the Great Lakes.  The Clean Water
Act of 1972 intended to make waterways "fishable and swimmable" by 1972.  Although that goal has not
been reached, great progress has been made in improving water quality in most waterways.  The Rouge
River Remedial Action Plan (RAP) provided a basis for which The Rouge River National Wet Weather
Demonstration Project (Rouge Project) efforts were created:  it identified the major sources of pollution
and measured the relative contributions of each.  The RAP is the continuing foundation for the Rouge
Project and presents a framework for addressing the problems within the Rouge River by looking beyond
treatment and focusing instead on prevention methods.

The Rouge Project was established under the initial Rouge Grant 1 from the United States Environment
Protection Agency, Region 5, and enabled Wayne County to initiate a comprehensive watershed-wide
pollution-control approach that addresses combined sewer overflow (CSO), stormwater management, and
other nonpoint source controls through the application of innovative technologies, progressive financial and
institutional arrangements, and creative public involvement and education programs.

Rouge Grant 2 provides the framework for the progression and implementation of Project goals as Wayne
County continues its mission to develop potential solutions and implement projects which will lead to the
restoration of water quality in the Rouge River.  The Project will address both conventional and toxic
pollutants to:

• provide a safe and healthy recreational river resource for present and future generations;
• re-establish a healthy and diverse ecosystem within the Rouge River Watershed;
• protect downstream water resources such as the Detroit River and Lake Erie; and
• help ensure compliance with federal, state, and local environmental laws which protect human

health and environment.

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

Under Rouge Grant 2, the Rouge Project will build on lessons learned from Grant 1 efforts and focus on
further integration of the goals of the overall Mission.  To this end, Rouge Grant 2 concentrates on the
following key Project areas:

•• Watershed Management will continue under Rouge Grant 2 with the development and
evaluation of wet weather and stormwater alternatives, the planning of long-term monitoring
programs, and the ongoing efforts to enhance instream water quality, monitor rain and flow levels,
interpret data analysis, and present recommendations.
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•• Nonpoint Source Pollution Control will provide for the stormwater management, permit
applications, and development of financial and institutional alternatives for wet-weather watershed
management in concert with enhanced efforts to establish institutional partnerships.  Toward the
goal of institutional partnering, several community projects will be undertaken with watershed
communities.  Additional efforts include the inventory of wetlands and measurement of pollutant
loads from abandoned dumps and air deposition with possible remediation of some sites.

•• CSO Construction Coordination will continue to monitor the construction of CSO demonstration
projects established under Grant 1.  Additional planning and assistance will allow project
coordinators to make additional recommendations on the design criteria of future CSO abatement
facilities.

•• Public Involvement and Information will reach and interact with more stakeholders, institutions,
and regulatory agencies, thus fostering a renewed understanding and continued commitment to
reducing pollution, and continuing the transfer of watershed management approaches way beyond
the project.  It will be the central mechanism for transmittal of the Project's Decision Support
System tools, processes, and information necessary for sustaining a watershed management
support system directly to varied audiences both within and outside the Rouge watershed.

Additional information on the Rouge River Project is available from many sources, including the Wayne
County Department of Environment (WCDOE) and the Rouge Program Office (RPO).
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ABSTRACT

This task product memoramdum extrapolates the number of detention ponds in the Rouge River
Watershed.  Current maintenance guidelines in the Rouge River Watershed are also presented.
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EXECUTIVE SUMMARY

This project is a continuation of the Middle Rouge Detention Pond Inventory whose initial technical
memorandum was completed in August 1994.  There are three purposes of this technical memorandum
which can be summarized in the following:  1) complete the original study of the Middle Rouge by
characterizing the ponds in Farmington Hills; 2) extrapolate the number of ponds in the Rouge River
Watershed based on data collected in Farmington Hills and in the technical memorandum “Middle Rouge
Detention Basin Inventory” (RPO-NPS-TM27.00); and 3) determine what type of maintenance guidelines
are established for ponds once they are constructed.

The inventory procedure used in the Rouge Project Technical Memorandum “Middle Rouge Detention
Basin Inventory” (RPO-NPS-TM27.00), dated August 1994 included contacting city engineers or their
equivalent in the Middle Rouge communities to obtain information about the number of ponds in their
community.  Pond construction plans were obtained and studied for each of the ponds and pond
characteristics were entered into the Geographic Information System (GIS) database at the RPO.  This
same procedure was followed for Farmington Hills, and is presented in this technical memorandum.  Due
to the large number of ponds in Farmington Hills, a representative sample was studied and not the complete
inventory.

The procedure for extrapolating the information collected as part of the Middle Rouge Inventory to the rest
of the watershed included compiling information about the communities.  The following information was
gathered from each community: 1) acreage of the community included in the watershed, 2) median age of
structures built in each community, 3) acreage of each land use and 4) population density.  The communities
were grouped according to median age of structures and land use.  The pond density in Middle Rouge
communities was applied to each community in a similar grouping to extrapolate the number of ponds in
the Rouge River Watershed.   The resulting estimate predicts that there approximately 900 to 1,200 ponds
in the Rouge River Watershed as of 1996.  

The estimated number of detention ponds required to capture the first 0.5 inches of  runoff based on the
average pond size from the Middle Rouge communities is approximately 3,000 to 3,600 detention ponds.
This is an indication for the need of additional detention ponds or other stormwater management controls
in the watershed. The cost to construct an additional 2,000 to 2,500 detention ponds is estimated to be
approximately $130,000,000 to $325,000,000.

The communities contacted about operation and maintenance (O & M) activities in the watershed showed
varying approaches to guidance and enforcement. Some communities are in the process of enacting
progressive requirements.  These requirements will help ensuring that the proper maintenance is being
performed and the ponds function effectively for both stormwater management controls and water quality
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enhancers.  Maintenance of detention ponds is a difficult issue because there are few regulations and they
are difficult to enforce.  In most communities, the O & M 
responsibility falls onto the property owner.  In many communities having guidelines, the community officials
will notify the property owner of complaints, and the property owner then has a specified time frame to
correct the problem otherwise it will be corrected at the owner’s expense.

The placement of detention pond O&M on the property owner is a difficult responsibility.  Most
homeowners are not trained or funded to perform the maintenance as necessary. Consequently, the ponds
can fail and create problems.  Many communities are now requiring property owners to enter into
maintenance agreements.  These maintenance agreements describe what is required of the owner for the
ponds to function effectively.  These agreements also give the community permission to inspect the site to
see if the proper maintenance is being performed.  As a result, the community can perform the necessary
O&M at the owner’s expense if the owner fails to.  The detention ponds examined in the Rouge Watershed
appeared to be relatively well maintained and able to function effectively as stormwater control devices.
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1.0 INTRODUCTION.  This detention pond inventory has been performed as part of the Rouge
Project to provide information both for the RPO and the communities contacted.  This information
will be used to develop an estimate of pollutant loading reductions achieved by existing detention
ponds in the watershed.  In addition, information gathered will be used by the Rouge Project to
evaluate potential detention pond retrofits.  These retrofits and their pollutant reduction impacts will
be considered during development of stormwater management plans for the Rouge River
subwatersheds.  For the communities inventoried, this information will aid in the management of
their infrastructure and it is expected that this inventory will result in the communities understanding
the need for better stormwater management within the Rouge River Watershed.

The detention pond inventory performed herein will support development and implementation of
the stormwater strategy and watershed management plan for the Rouge River by estimating the
number of detention ponds in the Rouge Watershed.  This information will enable local
communities, drain commissioners, and other watershed stakeholders to better manage their
stormwater permit requirements, and to help in future planning and management of the watershed.
The information will also be incorporated into the Rouge Project modeling tools to support
development of alternate watershed management strategies.  Finally, information on existing O&M
practices for detention ponds, implemented by local communities and agencies will be evaluated
to determine if modifications to these practices should be implemented watershed-wide.

An inventory of existing stormwater controls is required for Phase I National Pollutant Discharge
Elimination System (NPDES) municipal stormwater permit applications and is likely to be required
in any management of the Rouge Watershed.  Ongoing Rouge Watershed analysis activities also
require an inventory of existing pollution controls to help in quantifying pollutant loading reductions
from existing stormwater controls.

1.1 PURPOSE.  The purpose of this task product memorandum is to complete the following items:
1) the original study of the Middle Rouge by characterizing the ponds in Farmington Hills, 2)
extrapolate the number of ponds in the Rouge River Watershed based on data collected in
Farmington Hills and in the technical memorandum “Middle Rouge Detention Basin Inventory”
(RPO-NPS-TM27.00); and 3) determine what type of maintenance guidelines are established for
ponds once they are constructed.  A description of each of the above noted purposes is included
in the following subsections.

1.1.1 Characterize Ponds in Farmington Hills.  This project is a continuation of the Middle Rouge
Detention Pond Inventory.  The methodologies used in that inventory were developed and initiated
in August 1994 and continued in August and September 1996.  The technical memorandum
“Middle Rouge Detention Basin Inventory” (RPO-NPS-TM27.00) from that study summarized



Rouge River National Wet Weather 4 December 16, 1997
Demonstration Project

Analysis of Existing Detention Ponds in 
the Rouge River Watershed I:\WP\TPMEMO\NPS\TPMEMO45\TPM45.00.wpd

an inventory of detention ponds for communities contained in the Middle Rouge River Watershed
in Wayne and Oakland County, Michigan.  Farmington Hills, one of the communities in that study,
had a large number of ponds that would have required an excessive investment of time and
resources to completely inventory.  Therefore, it was not possible for Farmington Hills to be
included in the 1994 “Middle Rouge Detention Pond Inventory” (RPO-NPS-TM27.00).

Characteristics and an estimate of the number of  ponds in Farmington Hills were needed to
complete the Middle Rouge Detention Pond Inventory.  This was accomplished by meeting with
the city engineer and requesting his best estimate of the ponds in the City and by performing an
investigation to characterize the ponds in Farmington Hills.  A representative sample of existing
detention ponds in Farmington Hills was examined to determine specific characteristics such as
tributary drainage area, surface area of pond, total volume of pond, inches of storage over the
tributary area, permanent pool volume, permanent pool depth, number of inlet/outlet pipes, and
tributary land use. 

  
1.1.2 Extrapolation of Results to the Rouge Watershed.  The data collected from communities

whose ponds were studied and inventoried in the Middle Rouge subwatershed and Farmington
Hills were used to determine pond density trends. The communities in the watershed were then
grouped according to the median age of structure and dominant land use.  The groups contained
communities inventoried in the Middle Rouge Inventory.  The average number of ponds per one
hundred acres for each group community was then estimated based on the known number of ponds
from the Middle Rouge Inventory and the number of acres in the watershed.  The number of ponds
in each uninventoried community was estimated based on the average number of ponds per one
hundred acres in the group.  This method was developed to extrapolate the study data to estimate
the number of detention ponds in the  Rouge River Watershed.

1.1.3 Maintenance of Ponds.  The definition and expected performance functions of detention ponds
are presented.  It is necessary to know the intended function of the ponds and their level of
performance in order to evaluate them. Ponds require regular maintenance to ensure proper
function and aesthetic quality.  Maintenance guidelines at the city, township, and county levels were
also investigated for a number of communities.

Maintenance of ponds is necessary for effective operation of the ponds.  Communities were
contacted to determine who holds the legal responsibility for the ponds.  The communities were
also questioned  if they had any guidelines for maintenance of ponds and if they had any means of
enforcing these guidelines.  Maintenance of recently constructed ponds in Farmington Hills was
examined to determine if property owners are effectively maintaining their ponds.
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1.2 DESCRIPTION OF DETENTION POND TYPES.  The following paragraphs describe the
types of detention ponds currently utilized in the Rouge Watershed as well as their uses and defining
characteristics.    This information is obtained from Camp Dresser & McKee’s “Regional
Stormwater Management/Reservoir Protection Study Final Report,” March 1992.

1.2.1 Wet Detention Ponds.  Wet detention ponds consist of a permanent storage pool and an
overlying zone of temporary storage to accommodate increases in the depth of water resulting from
runoff.  An advantage of wet detention ponds is the pollutant removal capacity.  Nutrients are
removed from the water by algae and rooted aquatic plants.  Heavy metals are removed from the
water during sedimentation and adsorption onto bottom sediments.  Aerobic conditions at the
bottom of the permanent pool will maximize the uptake of phosphorus and heavy metals by bottom
sediment and minimize pollutant releases from the sediments into the water column.  Since ponds
that exhibit thermal stratification are likely to exhibit anaerobic bottom waters during the summer
months, relatively shallow permanent pools that maximize vertical mixing are preferable to relatively
deep ponds. 

Other advantages of wet detention ponds should also be considered in Best Management Practice
(BMP) selection.  Wet detention ponds are usually more attractive than dry ponds, particularly if
there is extensive wetland vegetation around the perimeter of the permanent pool.  Wet detention
ponds also offer the advantage of accumulating sediment and debris within the permanent pool.
Since these accumulations are out-of-sight and well below the pond outlet, wet detention ponds
tend to require less frequent cleanouts to maintain an attractive appearance and prevent clogging.

1.2.2 Extended Dry Detention Ponds.  An extended detention pond is an impoundment formed by
constructing a dam or embankment or by a combination of excavation and an embankment with
an outlet structure to detain surface runoff for periods of generally around 24 to 30 hours.  Most
of the existing detention ponds in the Rouge Watershed are extended dry detention ponds.

Pollutant removal is achieved primarily by sedimentation.  Extended dry detention ponds provide
peak shaving control by regulating the outflow peak discharge and storing flood volumes within the
detention pond.  An emergency spillway is designed to pass extreme events to protect the dam
from damage due to overtopping.

The drainage area of an on-site extended detention pond is generally from five to 50 acres.
Regional extended detention ponds can control up to 100 to 300 acres.  The applicability of a site
for an extended detention pond generally depends on site size and topography, value of land,
accessibility, and environmental benefits.  Since infiltration is acceptable but not necessary, soil
characteristics are also important.  Extended detention ponds can provide water quality and 



Rouge River National Wet Weather 6 December 16, 1997
Demonstration Project

Analysis of Existing Detention Ponds in 
the Rouge River Watershed I:\WP\TPMEMO\NPS\TPMEMO45\TPM45.00.wpd

erosion/flooding control benefits.  The water quality goals for a watershed must be considered in
planning for extended detention ponds.  The goal may be to limit or reduce the pollutant loading
from runoff to the receiving streams.  Another goal may be to reduce by a given amount the load
into an environmentally sensitive area or downstream lakes.  Since sedimentation is the primary
pollutant removal mechanism, the pollutant removal efficiency of an extended detention pond
depends primarily on the size, shape, and outfall characteristics of the pond.  

Erosion and flooding control goals and/or policy must also be considered for multipurpose ponds.
Outlet structures can be designed to control future development peak discharge rates so that the
release can meet any required performance standards.

The planning of extended detention ponds must be performed in coordination with a watershed-
wide stormwater management study since the desired goals of ponds may vary from location to
location within the watershed.  For example, peak shaving may not be necessary in the downstream
portion of a watershed, but pollutant control might be desired.  The location, size and outlet
structure design for detention ponds should be developed not only to provide the desired control
at the detention pond site, but also to provide the maximum benefits throughout a watershed.

1.3 SUMMARY OF PREVIOUS ACTIVITIES.  The purpose of the August 1994 technical
memorandum “Middle Rouge Detention Basin Inventory” (RPO-NPS-TM17.00)  was to count
and determine the location of each detention pond in the Middle Rouge River Subwatershed.
Additionally, each detention pond was studied to determine specific characteristics such as tributary
drainage area, surface area of the pond, total volume of the pond, inches of storage over the
tributary area, permanent pool volume, permanent pool depth, inlet/outlet pipe diameter, and
tributary land use.  The communities inventoried included Canton Township, Dearborn Heights,
Garden City, Livonia, Northville, Northville Township, Novi, Novi Township, Plymouth, Plymouth
Township, Redford Township, Salem Township, Walled Lake, Westland and Wixom. 
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2.0 DATA COLLECTION AND ANALYSIS. The data collection methods presented
below were used for all detention pond inventory and characterization efforts in the Rouge
Watershed as part of the Rouge Project.  The extrapolation methods presented represent work
completed as a part of this technical memorandum and were used to estimate the number of ponds
in the entire watershed.

2.1 CHARACTERIZE PONDS IN FARMINGTON HILLS.  The Middle Rouge inventory
project was continued to include an inventory of ponds in Farmington Hills.  To complete the
inventory, City Engineering staff were visited and interviewed to determine their best estimate of
ponds in their city.  In addition, to determine characteristics of ponds in Farmington Hills, 20 ponds
were selected to create a representative sample and studied for detailed information.  Several
factors had to be considered to select 20 ponds that would be representative of the community.
The methodology established was presented in the RPO technical memorandum titled “Guidelines
for Conducting a Detention Pond Inventory” (RPO-NPS-TPM46.03), dated March 1997.  That
technical memorandum provides a guide for communities to complete their own inventories.  The
categories of information collected from the Farmington Hills ponds (and other communities in the
Middle Rouge Watershed) are described in that technical memorandum in detail. 

Once 20 representative ponds were chosen for study and the associated information was compiled,
a  review of construction plans was performed.  The average tributary area of the inventoried
ponds in Farmington Hills is 11 acres and the average volume is approximately 78,000 cubic feet.
The characteristics of the ponds studied in Farmington Hills are summarized in Table 2-1.  The
ponds visited in Farmington Hills were typically new wet detention ponds and appeared to function
effectively as stormwater controls.  The representative ponds chosen  in Farmington Hills are
shown in Figure 2-1.

2.2 EXTRAPOLATION OF MIDDLE ROUGE INVENTORY TO CHARACTERIZE
ROUGE RIVER WATERSHED.  The characteristics of ponds in the Middle Rouge
communities are summarized in Table 2-2.  Approximately 500 ponds were inventoried as part of
the Middle Rouge Inventory.  The average tributary area of the inventoried detention ponds is
approximately 30 acres and the average volume is approximately 120,000 cubic feet.  Most of the
ponds in the Middle Rouge are extended dry detention ponds.  The detention ponds inventoried
in the Middle Rouge Project are shown in Figure 2-2.  The data compiled through this technical
memorandum were used to extrapolate the ponds to the entire watershed.

The procedure to extrapolate the data of the Middle Rouge Subwatershed to the entire Rouge
River Watershed is listed below. The data collected in this study along with the known number
of detention ponds from the previous technical memorandum were used to estimate  the total
number of ponds in the watershed. The data collected include median age of structure, land use,
and population density. The data collected are summarized in Table 2-3.
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Table 2-2
SUMMARY OF MIDDLE ROUGE INVENTORY

Community Number 
of 

Ponds

Total 
Tributary 
Drainage 

Area 
(Acres)

Average 
Tributary 
Drainage 

Area 
(Acres)

Total Surface 
Area (sq. ft.)

Average 
Surface Area 

(sq. ft.)

Total Volume of 
Basin (cu. ft.)

Average 
Volume of 
Basin (cu. 

ft.)

Average 
Storage 
Volume 
(in.) / 

Tributary 
Area

Total 
Permanant 
Pool Volume 

(cu. ft.)

Average 
Permanant 

Pool 
Volume (cu. 

ft.)

Average 
Permanent 
Pool Depth 

(ft.)

Average 
Outlet 

Pipe Dia 
(in.)

Average 
Inlet Pipe 
Diameter 

(in.)

Canton Township 39 657 23 1,052,193 30,063 4,575,197 127,089 2.22 369,681 28,437 2.54 13.68 23.43
Dearborn Heights 4 23 8 47,608 11,902 89,268 22,317 1.24 2,450 2,450 1.00 14.25 17.25
Garden City 4 29 10 23,640 7,880 69,339 23,113 1.00 - - - 18.00 18.00
Livonia 12 409 68 529,968 66,246 1,900,376 158,365 1.98 155,100 77,550 2.75 22.88 14.20
Northville 4 75 19 110,908 36,969 184,625 61,542 0.89 53,967 26,984 3.25 24.00 19.50
Northville Township 22 1,034 69 593,348 31,229 2,090,156 116,120 0.95 208,400 69,467 5.00 14.30 23.89
Novi 86 1,677 27 2,744,872 50,831 4,025,742 87,516 1.10 148,000 74,000 7.15 9.99 20.17
Novi Township 0 - - - - - - - - - - - -
Plymouth 0 - - - - - - - - - - - -
Plymouth Township 53 586 28 2,199,600 46,800 7,043,398 156,520 2.16 1,064,350 96,759 4.47 20.00 19.84
Redford 1 - - - - - - - - - - - -
Salem 1 - - - - - - - - - - - -
Westland 28 279 16 930,409 40,453 878,734 46,249 2.26 5,910 5,910 3.50 16.63 23.31
Wixom 2 - - - - - - - - - - - -
Farmington Hills 200-300 212 11 378,745 78,010 1,404,187 78,010 2.23 44,837 22,419 2.61 - -
TOTALS/AVERAGES 506 4,981 28 8,611,291 43,611 22,261,022 119,683 1.67 2,052,695 55,478 3.59 17.08 19.95

Notes:
A dash indicates no applicable data.

Sources:
RPO Technical Memorandum "Middle Rouge Detention Basin Inventory"  (RPO-NPS-TM27.00) and Farmington Hills Engineering.





2.2.1 Median Age of Structures.  The median age of structures was obtained for each community
in the watershed from the Southeast Michigan Council of Governments (SEMCOG) “1990
Census Community Profiles for Southeast Michigan,” June 1993.  The median age of structure
refers to when the building was first constructed, not when it was remodeled, added to, or
converted.  The median age of structure in the community is summarized in Table 2-4. The
median age of structures in a community is important because it can be compared against the
date detention became a requirement for the community.  If most of a community’s
development occurred prior to the date of detention requirements, a lower number of detention
ponds in the community can be expected.  If a large amount of development was conducted
since detention became a requirement for a community, the possibility of many detention ponds
is higher.  Example summaries of detention criteria for Farmington Hills and Oakland County
are included as Appendices A and B, respectively.

2.2.2 Tributary Land Uses.  The number of detention ponds in the community will also be affected
by land usage.  The land usage was obtained from the RPO GIS database.  The greatest
percentage of land usage in the watershed of each community is summarized in Table 2-5.
Residential and commercial areas may contain more detention ponds than undeveloped urban
areas. Some land usages may not have detention ponds, such as undeveloped rural areas. 
Land use information for the Rouge Watershed is available from the RPO GIS database or
from SEMCOG.

2.2.3 Population Density.  The density of people in an area may also affect the frequency of
detention ponds.  The population density was obtained for each community in the watershed
from SEMCOG “1990 Census Community Profiles for Southeast Michigan,” June 1993. The
population density is summarized in Table 2-6. Sparsely populated areas may not contain many
detention ponds while highly populated areas may require more detention areas.  Population
data is available from individual communities or SEMCOG.

2.2.4 Estimation of Existing Ponds in the Rouge River Watershed.  The number of ponds in the
Rouge River Watershed was extrapolated from the Middle Rouge Detention Pond Inventory,
along with data collected from Farmington Hills.  Steps of the extrapolation method are
summarized below. 

First, a listing of communities within the watershed along with their acreages in the watershed
was obtained.  Land usage and median age of structure data tables were utilized to create six
groups of communities (grouped by similar land use characteristics and age of development)
within the watershed.   These groups are summarized in Table 2-7.  It was assumed that the
density of ponds in communities within the same grouping was the same.  Pond densities for
each group, were based on known pond inventories from the Middle Rouge study shown in 
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Land Use as a Percentage of Total Area

Community
Built in

of Structure
Median Year

Mile
Per Square

Persons

100 Acres
Ponds per
Detention

Ponds(1)
Detention
Number of

Known

Watershed
Acres in

Wetlands
WaterHighwaysIndustrialCommercial

Residential
Density

High

Residential
Density
Medium

Residential
Density

Low

Pasture
Agriculture

Open
Urban 

Open
RuralCommunity

19553770-87168920144780000130Allen Park
1971385-1584191000000762400Auburn Hills
19581585-37692,38210091800028Beverly Hills
1982385-15847830101673980029Bingham Farms
19523770-87161,9780001226930104Birmingham
1966385-15843,2185101235520814Bloomfield Hills
19641585-376916,30382163634158Bloomfield Township 
1976385-15840.169120 (2)23,1230254228033124Canton  Township
1970385-15846063302301213045Commerce Township
19481585-376915,65913191923612611Dearborn
19573770-87160.07545,30100212248140129Dearborn Heights
19453770-871611,001039122600094Detroit
19643770-87161,7060242083422045Farmington
19741585-3769200-25021,31114410620352316Farmington Hills
1957385-15841,6800101071151110Franklin
19563770-87160.10743,752002151770023Garden City
19393770-8716886040231650007Highland Park
19583770-87163,69610131133990420Inkster
19561585-3769963020152760005Lathrup Village
19533770-87161000100000000Lincoln Park
19621585-37690.0521222,96212111315301712Livonia
1975133-384468102000969018Lyon Township
19523770-87161,7261025212400019Melvindale
19721585-37690.30841,29810513616450104Northville
1977385-15840.20722 (3)10,6034047461717733Northville Township
1978385-15840.5648615,2408266351911238Novi
1963385-15000.00007200000199000Novi Township
19553770-8716800038372200021Oak Park
1969385-158415820090934131023Orchard Lake
19563770-87160.00001,4101015163551081Plymouth
1971385-15840.5175310,251351072241411421Plymouth Township
19541585-3769450143112103000013Pontiac
19543770-87160.01417,215018151660073Redford Township
19393770-87161,3764044101340025River Rouge 
19781585-37691,9767245036102431Rochester Hills
1964385-15842,45820171091425131Romulus
196625-1320.0101 (4)10,339613001646335Salem Township
19681585-376914,9820441974440513Southfield
19581585-3769102000100000900Southfield Township
1973133-38410,371101013654032Superior Township
19721585-37693,8351203322425220Troy
1973385-15848,42103222116026030Van Buren Twp
19731585-3769--58527041233721113Walled Lake
19561585-37693,82901201533700419Wayne
19751585-376911,081600684932522West Bloomfield Twp.
19643770-87160.2252812,4570051474602422Westland
1977385-15840.36525485341000177252Wixom
19543770-87161,0970434501660728Ypsilanti

Sources:Notes:
Land use data is from the RPO GIS database.Bold indicates the largest land use percentage for the community.
Median Age of structure is from SEMCOG, "1990 Census  Community Profiles for Southeast Michigan"1  Data were obtained from Middle Rouge Detention Basin Inventory.
Population Density is from SEMCOG, "1990 Census  Community Profiles for Southeast Michigan"2  Three additional facilities did not have as-built plans available at the time the report was published.
Known number of detention ponds is from RPO Technical Memorandum "Middle Rouge Detention Basin Inventory"  (RPO-NPS-TM27.00)3  There are additional facilities did not have as-built plans available at the time the report was published.

4  Two additional facilities did not have as-built plans available at the time the report was published.

TABLE 2-3
DATA SUMMARY TABLE
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Table 2-4
Median Year of Structures Built in Community  

1930's - 1940's 1950's 1960's 1970's - 1980's

Dearborn
Detroit
Highland Park
River Rouge

Allen Park
Beverly Hills
Birmingham
Dearborn Heights
Franklin
Garden City
Inkster
Lathrup Village
Lincoln Park
Melvindale
Oak Park
Plymouth
Pontiac
Redford Township
Southfield Township
Wayne
Ypsilanti

Bloomfield Hills
Bloomfield Township
Farmington
Livonia
Novi Township
Orchard Lake
Romulus
Salem Township
Southfield
Westland

Auburn Hills
Bingham Farms
Canton Township
Commerce
Farmington Hills
Lyon Township
Northville
Northville Township
Novi
Plymouth Township
Rochester Hills
Superior Township
Troy
Van Buren Township
Walled Lake
West Bloomfield Township
Wixom

Source:
Southeast Michigan Council of Governments, “1990 Census Community Profiles for Southeast Michigan,” June 1993
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Table 2-5
Greatest Percentage of Land Use

Rural Open Urban Open Agriculture/
Pasture

Low Density 
Residential

Medium Density
 Residential

Industrial Commercial

Commerce

Township
Northville Township
Novi
Romulus
Van Buren Township
Wixom

Southfield

Township

Canton Township

Lyon Township
Salem Township
Superior
Township

Auburn Hills

Farmington Hills
Northville
Novi Township
Orchard Lake
Troy

Beverly Hills

Bingham Farms
Birmingham
Bloomfield Hills
Bloomfield Township
Dearborn
Dearborn Heights
Detroit
Farmington
Franklin
Garden City
Highland Park
Inkster

Lathrup Village
Livonia
Melvindale
Plymouth
Plymouth Township
Redford Township
Rochester Hills
Southfield
Walled Lake
Wayne
West Bloomfield
Westland

Allen Park

Oak Park
Pontiac
River Rouge
Ypsilanti

Lincoln Park
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Table 2-6
Population Density (Persons/Square Mile)

25-132 133-384 385-1584 1585-3769 3770-8716

Salem
Township

Lyon Township
Superior Township

Auburn Hills
Bingham Farms
Canton Township
Commerce Township
Franklin
Northville Township
Novi
Novi Township
Orchard Lake
Plymouth Township
Romulus
Van Buren Township
Wixom

Beverly Hills
Bloomfield Township
Dearborn
Farmington Hills
Lathrup Village
Livonia
Northville
Pontiac
Rochester Hills
Southfield
Southfield Township
Troy
Walled Lake
Wayne
West Bloomfield

Allen Park
Birmingham
Dearborn Heights 
Detroit
Farmington
Garden City
Highland Park
Inkster
Lincoln Park
Melvindale
Oak Park
Plymouth
Redford Township
River Rouge
Westland
Ypsilanti

Source: Southeast Michigan Council of Governments “1990 Census Community Profiles for Southeast Michigan”. June 1993
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Table 2-7
Preliminary Groupings of Communities with Similar Characteristics

Group 1
Median Year of Structures Built in Community: 1960-1989      Largest Land Use Type: Rural Open

Estimate of Ponds Per 100 Acres in Group 1: 0.417

Communities: Commerce Township (2) Northville Township (1)

Novi (1) Romulus (2)

Van Buren Township Wixom (1,2)

Group 2
Median Year of Structures Built in Community: 1960-1979 Largest Land Use Type: Low Density Residential

Estimate of Ponds Per 100 Acres in Group 1: 0.899-1.340  

Communities: Auburn Hills (2) Farmington Hills (1)

Northville (1) Novi Township (1)

Orchard Lake (2) Troy (2)

Group 3
Median Year of Structures Built in Community: 1966-1989 Largest Land Use Type: Urban Open or Agriculture/Pasture

Estimate of Ponds Per 100 Acres in Group 1: 0.362

Communities: Canton Township (1) Lyon Township (2)

Salem Township (1) Southfield Township

Superior Township 

Group 4
Median Year of Structures Built in Community: 1968-1989 Largest Land Use Type: Medium Density Residential

Estimate of Ponds Per 100 Acres in Group 1: 0.517

Communities: Bingham Farms   Plymouth Township (1)

Rochester Hills (2) Southfield

Walled Lake (1) West Bloomfield

Township

 Group 5
Median Year of Structures Built in Community: 1930-1967 Largest Land Use Type: Medium Density

Residential
Estimate of Ponds Per 100 Acres in  Group 5: 0.105

Communities: Beverly Hills Birmingham

Bloomfield Hills Bloomfield Township

Dearborn Dearborn Heights (1)

Farmington Franklin

Garden City (1) Highland Park

Inkster Lathrup Village

Livonia Melvindale

Plymouth Redford Township (1)

Wayne Westland

Group 6
Median Year of Structures Built in Community: 1930-1959 Largest Land Use Type: Commercial and Industrial

Estimate of Ponds Per 100 Acres in  Group 6: 0.000

Communities: Allen Park (2) Detroit

Lincoln Park (2) Oak Park (2)

Pontiac (2) River  Rouge

Ypsilanti (2)

Notes: 1  This community is included in the Middle Rouge Report
2  This community has less than one half of its area in the watershed.
Sources: Medain  Year of Structure  is  from SEMCOG "1990 Census Community

Profiles for Southeast Michigan."
Largest Land Use Type is based on RPO GIS database.
Estimate of Ponds per 100 Acres in Each Group is  based on the RPO Technical Memorandum  "Middle Rouge
Detention Basin Inventory" (RPO-NPS-TM27.00).
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Table 2-2. Each group contained two or more of the communities in the Middle Rouge Inventory,
except for Group 6, as the initial inventory did not include any communities in that category.  The
communities included in the Middle Rouge Inventory are summarized in Table 2-8.

Second, once the groupings were determined, the weighted average density of ponds per 100
acres was determined for each group (based on densities in the Middle Rouge inventory), except
for Group 6 which did not include any communities inventoried in the Middle Rouge inventory.
These results are presented in Table 2-9.  The pond density estimate created for Group 2 was
presented as a range because the number of ponds in the inventory for this group was presented
as a range, and not as a specific number.

Third, the average densities determined by the Middle Rouge inventory were then applied to the
communities not included in the Middle Rouge inventory.  Communities having less than one half
of their land area in the watershed were not included in the final inventory, except for Van Buren
Township and Romulus as both of these communities are contained in groups with high pond
densities making the possibility of underestimating the total ponds greater.  The communities
eliminated were in groups with low pond densities, which did not have a significant effect on the
final inventory.  

Fourth, after elimination of communities on the basis described above, Group 6 only contained
River Rouge and Detroit.  Both of these communities were contacted at a later date and officials
confirmed that neither community contains any detention ponds. 

Finally, the densities were then applied to the land areas of the remaining communities in the
watershed to estimate the number of ponds in each community. The results for each community
were then summed to obtain the total for the Rouge River Watershed.  

Based on this analysis, there are approximately 1,000 to 1,100 existing detention ponds in the
Rouge River Watershed.  Assuming 10 percent error, the pond estimate is 900 to 1,200 ponds in
the watershed.   This estimate is summarized in Table 2-10.  

The pond estimate result can be verified through aerial photographs and more detailed community
estimates.  Education and public information programs could be helpful in increasing communities
interest in detention ponds.  Stormwater detention needs to be addressed watershed wide.  At the
present time the Middle and Upper regions of the Rouge have more detention ponds than the
Lower regions.  Detention ponds are being constructed in new developments in many areas.  

2.2.5 Verification of Detention Pond Estimation.  To verify the results of the extrapolation
methodology, six communities not originally inventoried and one community included in the Middle
Rouge  Inventory were contacted to determine the actual number of ponds in their communities for
comparison.  These communities were selected based on their location in the watershed, size, and
estimated number of ponds.
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Table 2-8
Communities included in the Middle Rouge Inventory

Canton Township
Dearborn Heights
Farmington Hills*
Garden City
Livonia
Northville
Northville Township
Novi
Novi Township
Plymouth
Plymouth Township
Redford Township
Salem Township
Walled Lake
Westland

Note: Farmington Hills is included in the report but no data is provided.

Source:
RPO Technical Memorandum “Middle Rouge Detention Basin Inventory” (RPO-NPS-TM27.00).
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Table 2-9
Weighted Averages for Preliminary Groupings

  Group 1

Community Inventoried Number
of Ponds

Ponds per 100
 Acres in the Watershed

Acres
 in the Watershed

Northville Township 22 0.207 10,602.58

Novi 86 0.564 15,239.50

Wixom 2 0.365 547.78

Weighted Average of Ponds in Group 1 0.417

Group 2

Community Inventoried Number
of Ponds

Ponds per 100
 Acres in the Watershed

Acres
 in the Watershed

Farmington Hills* 200-300 0.938 - 1.408 21,310.88

Northville 4 0.308 1,297.98

Novi Township 0 0.000 71.73

Weighted Average of Ponds in Group 2 0.899-1.340

Group 3

Community Inventoried Number
of Ponds

Ponds per 100
 Acres in the Watershed

Acres 
in the Watershed

Canton Township 120 0.519 23,122.70
Salem Township 1 0.010 10,338.62

Weighted Average of Ponds in Group 3 0.362

Group 4

Community Inventoried Number
of Ponds

Ponds per 100
 Acres in the Watershed

Acres 
in the Watershed

Plymouth Township 53 0.517 10,251.27
Walled Lake n/a n/a 585.08

Weighted Average of Ponds in Group 4 0.517
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Table 2-9 (Continued)
Weighted Averages for Preliminary Groupings

Group 5

Community Inventoried Number
of Ponds

Ponds per 100
 Acres in the Watershed

Acres 
in the Watershed

Dearborn Heights 4 0.075 5,301.44
Garden City 4 0.107 3,751.58

Livonia 12 0.052 22,962.30

Plymouth 0 0.000 1,410.20

Westland 28 0.225 12,456.85

Weighted Average of Ponds in Group 5 0.105

Notes:

* Farmington Hills'
ponds are estimated,
not inventoried.

Sources:
The inventoried number of ponds is based on the RPO Technical Memorandum "Middle
 Rouge Detention Basin Inventory" (RPO-NPS-TM27.00)

The acres in the watershed is from the RPO GIS database.



Rouge River National Wet Weather 21 December 16, 1997
Demonstration Project

Analysis of Existing Detention Ponds in 
the Rouge River Watershed I:\WP\TPMEMO\NPS\TPMEMO45\TPM45.00.wpd

Community
Acres in 

Watershed 

Known Number 
of Detention 

Ponds (3)

Known 
Detention 

Ponds per 100 
Acres

Preliminary 
Group

Estimated 
Detention 

Ponds per 100 
Acres

Estimated 
Number of 
Detention 

Ponds
Allen Park (2) 892 6 0.000 0
Auburn Hills (2) 191 2 0.899-1.340 0
Beverly Hills 2,382 5 0.105 3
Bingham Farms 783 4 0.517 4
Birmingham 1,978 5 0.105 2
Bloomfield Hills 3,218 5 0.105 3
Bloomfield Township 16,303 5 0.105 17
Canton Township (1) 23,123 120 (4) 0.519 3 0.362 120
Commerce Township (2) 606 1 0.417 0
Dearborn 15,659 5 0.105 16
Dearborn Heights (1) 5,301 4 0.075 5 0.105 6
Detroit 11,001 6 0.000 0
Farmington 1,706 5 0.105 2
Farmington Hills (1) 21,311 200-300 0.955-1.408 2 0.899-1.340 200-300
Franklin 1,680 5 0.105 2
Garden City (1) 3,752 4 0.107 5 0.105 4
Highland Park 886 5 0.105 1
Inkster 3,696 5 0.105 4
Lathrup Village 963 5 0.105 1
Lincoln Park (2) 1 6 0.000 0
Livonia 22,962 12 0.052 5 0.105 12
Lyon Township (2) 468 3 0.362 0
Melvindale 1,726 5 0.105 2
Northville (1) 1,298 4 0.308 2 0.899-1.340 4
Vorthville Township (1) 10,603 22 (5) 0 1 0.416 22
Novi (1) 15,240 86 0.564 1 0.416 86
Novi Township (1) 72 0 0 2 0.899-1.340 0
Oak Park (2) 80 6 0.000 0
Orchard Lake (2) 158 2 0.899-1.340 0
Plymouth 1,410 0 0 5 0.105 0
Plymouth Township (1) 10,251 53 0.517 4 0.517 53
Pontiac (2) 450 6 0.000 0
Redford Township (11) 7,215 1 0.014 5 0.105 1
River Rouge 1,376 6 0.000 0
Rochester Hills (2) 1,976 4 0.517 10
Romulus (2) 2,458 1 0.417 10
Salem Township (1) 10,339 1 (6) 0 3 0.362 1
Southfield 14,982 4 0.517 77
Southfield Township 102 3 0.362 0
Superior Township 10,371 3 0.362 38
Troy (2) 3,835 2 0.899-1.340 0
Van Buren Township 8,421 1 0.116 35
Walled Lake (1) 585 4 0.517 3
Wayne 3,829 5 0.105 4
West Bloomfield Township 11,081 4 0.517 200
Westland 12,457 28 0.225 5 0.105 28
Wixom (1.2) 548 2 0.365 1 0.417 20
Ypsilanti (2) 1,097 6 0.000 0
TOTAL 537-637 973-1073

Notes:
(1) This Community was inventoried as part of the Middle Rouge Detention Pond Inventory
(2) This Community has less than on half of its area in the watershed.
(3) Data were obtained from Middle Rouge Detention Basin Inventory, except for Farmington Hills which was estimates as part of this report
(4) Canton was contacted after the first report was published and the number  was reviesed to reflect the new estimation.
(5) There are additional facilities that did not have as-built plans available at the time the report was published.
(6) Two additional facilities did not have as-built plans available at the time the report was published.

Sources:
The acres in the watershed is from RPO GIS database.
The known number of detention ponds is from the "Middle Roughe Detention Pond Inventory" (RPO-NPS-TM27.00)

TABLE 2-10
ESTIMATE OF DETENTION PONDS IN THE ROUGE RIVER WATERSHED
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Canton Township was selected for verification of the previously inventoried areas because they are
in the process of coordinating with the RPO to perform an updated detention pond inventory.  City
officials had recently estimated the number of ponds in the Township for the purposes of preparing
for their own inventory.  This information and the information available in 1994 could then be
compared. Bloomfield Hills, Bloomfield Township, West Bloomfield Township, Detroit, River
Rouge, and Southfield were also selected for verification.  These selections were based on the
amount of land in the watershed, location in the watershed, and the expected number of ponds.  It
was expected that no community would have a complete listing available; hence, only a range of
ponds would be available.  The northern sections of the watershed were expected to contain more
detention ponds than the southern sections.  The community estimates also helped to confirm the
assumption of no detention ponds in Group 6.  

Canton Township was included in the technical memorandum “Middle Rouge Detention Pond
Inventory” (RPO-NPS-TM27.00).  The estimate provided by the Township in August 1994 was
39 inventoried detention ponds and three ponds with no construction plans available.  Kelly Kelly
of the Canton Township Engineering Department was contacted regarding the current estimate of
detention ponds in the township.  She stated that Canton Township has a project with the RPO to
do a detention pond inventory.  A consultant will go through their files to come up with an estimate
for the community.  She went through and counted the number of new subdivisions that probably
have ponds and estimated about 100 probable sites.  The industrial or commercial areas could
contain another 20 ponds, therefore, the total number of ponds in Canton Township is estimated to
be approximately 120 ponds.  The known number of ponds for Canton Township was adjusted in
the weighted average tables to reflect this change.   

Bloomfield Hills was contacted regarding the number of ponds in their city.   The city official did not
think that there were too many detention ponds due to the small size of Bloomfield Hills.  The pond
quantity extrapolated for Bloomfield Hills was approximated to be three detention ponds.  A
comparison of information provided by the community and the extrapolation results show that they
are similar and seem to be reasonable in a community of that size, age, and dominant land use.  

Bloomfield Township manages 12 detention ponds within their city limits.  City officials estimated
there may be up to twice as many total ponds in the community.  The extrapolated number predicts
approximately 17 detention ponds to be in Bloomfield Township, which is within the range
presented by officials. 

The City of Detroit was contacted regarding the number of detention ponds within the city.  The city
engineers’ office was not aware of any detention ponds and suggested contacting the  Detroit Water
Treatment Plant.  Officials there stated there are three CSO basins the city is building in cooperation
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with the RPO, as well as  ponds related to water treatment, but there are no detention ponds they
are aware of. Jim Ridgway of Environmental Consulting and Technology was also contacted
regarding the number of detention ponds in Detroit.   Mr. Ridgway stated that land was too valuable
at the time much of the construction in the City was taking place, and it was reasonable to assume
there are no detention ponds within the City of Detroit. 

The City of River Rouge was contacted regarding the number of detention ponds in their community.
River Rouge officials stated there are no detention ponds in the City.  River Rouge is constructing
a CSO basin in cooperation with the RPO.

Southfield Township was contacted regarding the number of detention ponds in their community.
Tom Stemzynski of the Engineering Department was contacted and stated the community currently
does not have a detention pond inventory.  To estimate the number of ponds he counted the number
of subdivisions that probably have detention ponds.  His estimate was approximately 45 to 69
ponds.  The method presented here produced an estimate of  77 ponds.  This is slightly higher than
the range presented but does not seem unreasonable.

  
West Bloomfield Township was contacted regarding the number of detention ponds in their
community.  City officials stated that every recent development in the community has a pond and
the number is quite large.   Jerry Silagwi of the Oakland County Drain Commissioner’s Office was
contacted regarding the number of ponds in West Bloomfield Township.  Mr. Silagwi estimated 400
detention ponds within the township.  Approximately 50 percent of the Township is within the
Rouge Watershed; therefore, approximately 200 detention ponds are in the Rouge Watershed.  The
original extrapolated estimate of 57 ponds was changed to reflect this number.  The number was not
reflected in the other communities in the same grouping.  The difference in the extrapolated quantity
and the City’s estimated quantity may be due to the lack of an actual inventory, and the fact that the
land use map was prepared in 1990 which would not include the large amount of development in
West Bloomfield in the last six years.  This would also affect the median age of structures which
could have changed the current grouping of the community. 

These communities helped to verify that the extrapolated estimates produced a realistic estimate of
ponds in the Rouge River Watershed.  It is not possible to predict numbers exactly for communities
and most communities themselves are unable to offer verified inventories.  The number of ponds
produced here is an estimate which can only be assumed to be reasonable but not completely
accurate.  To refine the estimate, it would be necessary for the communities in the watershed to
perform detention pond inventories.  Even if all communities were unable to perform such an
estimate, the more available data the easier it will be to make assumptions and the more accurate
the estimate will become.

2.2.6 Results of Extrapolation of Detention Ponds to Rouge River Watershed.  To judge the
adequacy of the  number of detention ponds in the watershed an estimate of the required number
of detention ponds needed to be conducted.  The following section presents this estimation as well
as an estimated cost to construct the additional required ponds.  It is important to remember that
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detention pond BMPs are only one method of stormwater control.  What is important is that the
stormwater is contained and water quality benefits the Rouge River Watershed are realized.

The number of ponds the watershed required to effectively manage stormwater must be calculated
to determine if the present estimated number is adequate.  The number of ponds needed to capture
the first 0.5 inch of runoff was calculated as follows.  The watershed contains 467 square miles and
approximately 20 percent or 85 square miles  is served by combined sewer systems.  This results
in approximately 338.4 square miles which need to be served by detention ponds, or other such
structures.  The resulting volume that needs to be contained for 0.5 inches of runoff over the
watershed is approximately 393,117,000 ft3.  The average pond volume presented in the Middle
Rouge Technical Memorandum is approximately 120,000 ft3.  The required number of 120,000 ft3

ponds is approximately 3,300 ponds.  Adding a 10 percent error to this figure gives approximately
3,000 to 3,600 ponds.  This calculation assumes the ponds would be located in such a manner to
effectively capture all the necessary tributary area in the watershed.  

Another method to calculate the number of ponds necessary in the watershed is to use the
watershed area.  Approximately 338.4 square miles, or 216,500 acres in the watershed require
stormwater detention from sources other than CSOs.  The average tributary area for detention
ponds as determined through the Middle Rouge Detention Pond Inventory is 27.67 acres.   Dividing
the 216,500 acres in the watershed that require on-site detention by the average tributary area
served by  a pond in the Middle Rouge produces approximately 7,800 ponds.  Assuming 10
percent error due to rounding and estimation, the resulting number is approximately 7,000 to 8,600
ponds.  This method produces a much higher estimate of required ponds than the estimated 900
to 1,200  ponds in the watershed in 1996. This calculation indicates that only 15 percent of the area
of the watershed is served by detention ponds at this time.

The first estimation of the required number of ponds, which used inches of runoff will be used for
the estimated cost calculations.  This is a more feasible estimate of the number of ponds required.
The costs to construct an additional 2,000 to 2,500 ponds were calculated.  A study in Washington
D.C. (Weigend, Schueler, Chittenden, & Jellick, 1985) developed cost-volume relationships for
detention ponds based on engineer’s estimates and construction bids. These equations were used
to estimate anticipated wet and dry pond prices based on the estimated average pond volume in the
Middle Rouge Watershed, 120,000 ft3 .  The equations were created for the Washington D.C. area
in 1985, therefore,  these estimates were converted to Southeast Michigan 1996 dollars.  This
method estimated a cost of approximately $65,000 to $80,000 for a dry pond and approximately
$100,000 to $130,000 for a wet pond of this size.  If the estimated required number of dry ponds
were constructed, the price would be approximately $130,000,000 to $200,000,000.  If the
estimated required number of wet ponds were constructed the price would be approximately
$200,000,000 to $325,000,000.  Wet ponds would be the preferred choice of the two options due
to increased water quality benefits. 
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3.0 OPERATION AND MAINTENANCE OF DETENTION PONDS.  The
proper maintenance of a detention pond is necessary to obtain as good of a performance as was
anticipated from the design.  Maintenance requirements for detention ponds are difficult because
they are difficult to enforce. Most municipal officials do not have the resources to ensure proper
maintenance of all ponds in their community.  It is difficult to develop guidelines for maintenance of
ponds because it is difficult to make them enforceable.

The O&M of detention ponds was examined to determine what criteria should be examined at a site
during a general inspection.  The 20 ponds selected for the representative sample in Farmington Hills
were visually examined to determine the type of  maintenance performed at newly constructed
detention ponds in the watershed.  Communities throughout the watershed were contacted to
determine characteristics about the ponds O&M in the watershed.  The communities were
questioned about ownership of the ponds, required maintenance of the ponds, and if there were
resources available to ensure the proper maintenance of the ponds.  These issues are addressed in
the following sections.  

3.1 GENERAL INSPECTION AND MAINTENANCE CRITERIA.  The responsibility for most
ponds in the watershed lies on the property owner.  If the property owner is to perform the
necessary maintenance it is important to know what is expected.  A maintenance guideline could be
created and distributed to the communities to be given to property owners at the approval stage of
a project.  The guidelines should not be complicated and should address the items the property
owner should check and do on a regular basis.   Another possibility would be a detailed guideline
manual with as-built drawings of the pond, replacement parts, emergency procedures for large
floods, and emergency phone numbers.  

The following items should be considered to establish a proper maintenance program for the pond:
general inspection and maintenance, algae and aquatic plants, sediments, and floating debris and
pollutants.  The following subsections present details about these items.

3.1.1 General Inspection and Maintenance.  The pond should be inspected at the beginning of each
flood season and before and after each storm.  Items to be examined include emergency
embankment, outlet and inlet, and emergency spillway.  The owner should look for signs of erosion,
excessive deposition of sediments, build up of trash or debris, or other signs of damage.  If problems
are discovered they should be addressed immediately before they create other problems.

3.1.2 Algae and Aquatic Plants.  Algae and aquatic plants will occur in wet ponds.  Problems created
by excessive algae include odor and appearance.  To help reduce excessive algae, several
approaches should be considered. The pond could be made deeper, algae eating fish could be
added to the pond, and the pond could be drained and the bottom could be cleaned out which
would remove some of the nutrient sources. 
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Bottom vegetation occurs mostly in the shallow areas of the pond.  Excessive bottom growth can
be controlled through the design of the facility and by occasional harvesting.  The use of chemicals
is not encouraged because it can contaminate the receiving water.  

3.1.3 Sediments.  Storage of stormwater runoff causes sediments to settle within ponds.  The rate of
sediment build up inside a pond will depend on how much the stormwater is slowed in the pond and
how long it stays in the pond.  The deposition of settlements in a pond decreases the volume of
stormwater that can be held.  A sediment trap near the inlet may aid maintenance and removal of
deposited sediments.

Removal of sediments is easiest when the pond bottom is dry.  Mechanical excavating equipment
can be used to remove the sediments.  If it is not possible to obtain a dry pond bottom, removing
the sediment will be much more expensive because underwater dredging would be required.

3.1.4 Floatables.  Floatables such as tree branches, lumber, leaves, and litter must be disposed of during
routine maintenance.  If the water moves rapidly through the pond, much of the floatable debris can
be flushed through, and it may only be necessary to collect debris between storms.  If the pond is
intended for water quality enhancement frequent trash pickup along the shore is needed to maintain
a clean pond. 

3.1.5 Summary.  A well-maintained pond is important for proper function and a pleasing appearance.
Frequent debris pickup and regular mowing of the side slopes are recommended.  The frequency
of maintenance required will vary for each pond.  It would be difficult to create standardized
guidelines for activities since there is so much variance between ponds.  It is important that
maintenance characteristics be considered in the design of new ponds.

3.2 OPERATION AND MAINTENANCE GUIDELINES.  The following guidelines on O&M of
detention ponds were obtained from the “Regional Stormwater Management/Reservoir Study”
performed by Camp Dresser & McKee (CDM) in March 1992.

3.2.1 Maintenance Responsibilities.  An important factor in O&M of detention ponds  in the future
is the authority which will be responsible for the ponds.  Communities must decide whether the
private sector or the community will be responsible in the future for maintenance, to ensure effective
stormwater control and increased water quality.  Presently, most of the ponds in the Rouge
Watershed are maintained by the property owner. There are several factors which can determine
the assignment or acceptance of maintenance responsibility.  They include cost, safety/liability, type
of land use, and type of stormwater management facility.

The overall maintenance cost for many on-site detention facilities is greater than the cost for a
smaller number of regional detention ponds.  Wet detention ponds are also more costly to maintain
than dry extended detention ponds due to increased costs for major cleanout.  Maintenance costs
are greater for larger facilities, nonetheless the overall maintenance cost per acre of drainage area
is less for regional facilities than for on-site facilities.  Maintenance costs will increase with expected
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level of maintenance service.  A wet detention pond in a residential area which has aesthetic benefits
for the neighborhood may have to be maintained on a more regular basis at a greater cost than a
detention pond in an industrial complex which may be hidden from view.

Safety and liability issues are typically a greater concern for wet detention ponds than for extended
dry detention ponds. Extended dry detention ponds minimize the risk and liability; however, wet
detention ponds provide other amenities such as aesthetics and recreation.  Improved safety and
reduced liability can be accomplished through special detention pond design features, fencing,
proper inspection, maintenance, signs and public education.

3.2.2 Recommended Approach to Maintenance in the Rouge Watershed.  Maintenance
responsibility should be based upon the type of stormwater management facility and land use served
by the facility. 

Regional Detention Ponds.  Regional detention ponds should be maintained by the community or
county.  This includes wet detention and dry extended detention ponds which serve large drainage
areas.  The maintenance of stormwater management facilities could be made more practicable and
affordable by  reducing the total number of future on-site detention facilities and increasing regional
detention ponds and by building in design features which are not always feasible for on-site facilities.
The large service areas of the regional facilities, which often control runoff from multiple
development projects (including existing development), are further justification for a public
maintenance program.

On-site Facilities. The on-site detention ponds are the responsibility of the property owner in most
areas of the Rouge Watershed.  The following sections present other options for the responsibility
of on-site detention  ponds that should be considered in the watershed.

One approach would be for the community or county to be responsible for the maintenance of the
ponds in residential area.  Delegating maintenance responsibilities to the property owner places a
difficult responsibility on them. The problem is that homeowners are not trained or funded to serve
as public works departments.  The periodic maintenance of the detention basin may not be
performed correctly by the homeowner and the facility may eventually fail.  The community will then
receive complaints and will correct the problem at the owner’s expense if the owner fails to do so.
Because delegation of maintenance responsibilities to homeowners places the responsibility on
individuals who may have not been properly trained, the ponds have a greater chance of not
succeeding as a stormwater control mechanism.

Another option would be to restrict the homeowners responsibility for maintenance of on-site
detention ponds to “dry” systems, due to concerns about potential increased liability exposure
associated with “wet” systems.  Wet detention ponds may be perceived to result in greater liability

exposure than dry detention ponds, due to the safety hazards associated with a permanent pool of
water.  Aesthetics is another factor which is considered when deciding whether to use wet or dry
systems for on-site detention.
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Compared to dry detention ponds, wet detention ponds tend to be more attractive, an enhancement
to property values, and require less frequent minor cleanouts to remove unsightly debris.  Dry
detention ponds tend to require frequent minor cleanouts to ensure they do not become eyesores;
however, major cleanouts of dry ponds tend to cost much less than cleanout of wet detention
systems due to the need for operations such as pool dewatering, sediment drying, or dredging for
wet systems.  Most of the on-site detention ponds in the Rouge Watershed are dry extended
detention ponds.  An education program about detention pond maintenance would be beneficial if
the responsibility for the ponds is to remain with the property owners.

Maintenance Agreement.  A maintenance agreement and a maintenance plan should be required for
all on-site control measures which are privately maintained in the Rouge Watershed.  The
maintenance agreement is beneficial to both property owners and the community.  The maintenance
agreement offers property owners guidelines as to what is necessary for the pond to perform as
design.  The maintenance agreement can also give the community access to the pond to correct
maintenance problems.  An example of a maintenance of a agreement for Farmington Hills and the
Washtenaw County Drain Commission are included as Appendix C.

3.3 MAINTENANCE REQUIREMENTS.  The following guidelines on O&M of detention ponds
were taken from the “Regional Stormwater Management / Reservoir Study” performed by CDM
in March 1992.

Maintenance requirements for extended dry and wet detention ponds are generally similar and
include inspections, routine maintenance, and nonroutine maintenance.

3.3.1 Inspections.  Inspections should be performed at regular intervals to assure that the detention pond
is operating as designed.  At a minimum, regional and on-site detention ponds should be inspected
once each year, with additional inspections following major storm events.  Depending on the
proximity of adjoining development, more frequent inspections may be required to monitor debris
accumulation, particularly for on-site facilities.  Some inspections can be arranged to coincide with
scheduled maintenance visits in order to minimize site visits, and to ascertain that maintenance
activities are performed satisfactorily.  At the time of all site visits, the inspector should check
accumulations of debris and sediment.  The embankment, emergency spillway and side slopes for
the pond should be checked to ensure they do not show signs of erosion, settlement, slope failure,
tree growth, wildlife damage or vehicular damage.

For dry extended detention ponds, the dewatering period should be monitored following major
storms to ensure the extended detention device is draining properly.  The inspector should check
for clogging conditions which would increase the dewatering period beyond the recommended
minimum dewatering period for water quality control.  He can also determine if the water is being
released too rapidly, which may be the result of a poor design.  
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3.3.2 Routine Maintenance.  Routine or preventative maintenance refers to procedures which are
performed on a regular basis during the year, and are viewed as preventable in nature and intended
to enhance the aesthetic nature of the facility.  Mowing is required at least twice a year.  For
detention ponds which are located in residential areas, mowing is required more frequently to
maintain a well-kept appearance.  Debris and litter removal within the pond should be carried out
in conjunction with the mowing operation.  Special attention should be given to the areas around the
outlet structures and to floatables and other objects which could cause clogging of the outlet devices.
For dry and extended detention ponds, nuisance control of mosquitos, odor and weeds may be
required in the pond area which is temporarily inundated during storm events.  Regular mowing,
debris and litter removal will help to keep these nuisances under control.  In wet detention ponds,
minnows and small fish can be used as a natural control on algae and mosquitos, thus keeping
chemical application at a minimum.

A special consideration of a maintenance program for wet detention pond BMPs is the handling of
potential algal matting within the permanent pool.  The permanent pool of a wet detention pond
results in a facility which is typically more visually attractive than a dry pond, and is also a more
effective pollution removal device for water quality control.  However, the biological processes
which provide water quality benefits can also cause aesthetic problems in the form of algal blooms
during the summer months.  Biological uptake of nutrient loadings in urban runoff is one of the major
pollutant removal mechanisms in a wet detention pond BMP.  Adjoining residents may prefer that
algicide be applied regularly to the permanent pool to prevent algal matting; however, such a
maintenance approach would reduce pollution removal benefits and result in the discharge of greater
nutrient loads to downstream receiving waters where increased algal concentrations could occur.

Adjoining  residents should be advised of the primary purpose of a wet detention pond BMP.
Although these BMPs may resemble small lakes, their primary purpose is to achieve stormwater
control and water quality management benefits rather than recreational or aesthetic benefits.  While
these facilities may also permit other uses, there may be certain periods of the year when biological
processes (e.g. growth of floating algae) limit these other benefits.  Since the facilities are primarily
water quality management devices, it is important that the scope of maintenance activities be
governed by pollution removal criteria rather than concerns about preserving any recreational or
aesthetic benefits.

The potential for algal matting in a wet detention pond BMP can be reduced by design approaches
which foster wetland vegetation along the shoreline.  Extensive wetland vegetation can achieve the
required biological uptake of nutrients, thereby minimizing the levels of free-floating algae.  Design
methods for minimizing maintenance requirements are presented in Section 3.4.
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3.3.3 Nonroutine Maintenance.  Nonroutine or corrective maintenance refers to a rehabilitative activity
that is performed to correct problems which might reduce the facility’s structural integrity or
effectiveness.

Erosion and Structural Repair.  Areas of erosion and slope failure should be filled and compacted,
if necessary, and reseeded as soon as possible.  Eroded areas near the inlet or outlet should be
revegetated and, if necessary, filled, compacted and reseeded or lined with riprap.  Damaged side
slopes and embankments should be repaired using fill dirt of adequate permeability.  Major damage
to inlet/outlet and riser structures should be repaired as soon as possible.  Access to detention
ponds is necessary for excavation equipment, trucks, mowers, and personnel for routine
maintenance and erosion repair, and for the removal of sediment accumulation.  Where access is
particularly difficult or impractical, ponds should be over designed to allow for sediment
accumulation.  

Sediment Removal.  Sediment removal is a very important maintenance activity for detention ponds
which are designed to remove pollutants by sedimentation.  Sediment collected in the pond reduces
the storage volume of the pond and can also reduce the pollutant removal efficiency of the detention
pond.  Major cleanout operations are typically required at 10-year intervals.  Much of the sediment
and debris accumulation is hidden below the permanent pool water surface for a wet detention
pond; however, for a dry extended detention pond, sediment may have to be cleaned out more
frequently for aesthetic reasons and to prevent clogging of the outlet orifices.  

Sediment removal can be more costly for wet detention ponds, where dredging may be required,
than for dry extended detention ponds, where front-end loaders and backhoes can be used.  The
alternatives for sediment removal from wet detention ponds include: dewatering the permanent pool,
and using front-end loaders to remove the sediment deposits; dragline excavation; and use of a
hydraulic dredge.  Some areas have concluded the most cost-effective clean out method is a
hydraulic dredge if a suitable location for sediment dewatering pond is available at the BMP site.
If an on-site disposal area is not available, either dragline excavation or removal by front-end
loaders may be appropriate in conjunction with off-site hauling for sediment disposal.  The
dewatering/loader method requires that the bottom sediments be dried out before clean out
operations can begin.  In addition to being susceptible to interruptions due to inclement weather, the
dewatering/loader method has the additional aesthetic disadvantage of the exposure of unsightly mud
flats prior to and during sediment removal operations.
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Sediment Disposal.  Disposal of sediments cleaned out of a stormwater detention pond is an
important consideration for any local maintenance program.  Under current federal regulations,
accumulated sediments in wet and dry detention ponds are not likely to be classified as a hazardous
waste.  For example, analysis of sediment core samples collected in wet detention ponds receiving
highway runoff indicate that concentrations of heavy metals (chromium, copper, lead, and zinc) in
the bottom sediments are typically an order of magnitude lower than concentrations found in
municipal wastewater sludge approved for land application.  However, if Resource Conservation
and Recover Act (RCRA) regulation defining hazardous waste or restricting land disposal are
significantly tightened in the future, the disposal of sediments cleaned out of detention ponds will
become much more costly.  

3.4 DESIGN FEATURES TO MINIMIZE COSTS.  The annual cost of maintaining a detention
pond is estimated to be three to five percent of the construction cost of the pond.  This estimate
includes such items as sediment removal, cleanout of the screen, removal of excess bottom
vegetation, clearing outlet and inlet pipes, cleaning the trash gate at the downstream outlet, and
maintenance on the riser shaft (Weigand, Schueler, Chittenden, & Jellick, 1985).  Due to the fact
this figure can become a large annual cost, it is important to consider maintenance concerns in the
initial design of the pond.  The volume of the average sized pond in the watershed was estimated to
be 120,000 cubic feet.  The cost to construct a detention pond of this size is estimated to be
$65,000 to $80,000 for a dry pond and $10,0000 to $130,000 for a wet pond  (Weigand,
Schueler, Chittenden, Jellick, 1985).  Based on the three to five percent estimate, the cost to
maintain the pond ranges from $2,000 to $6,500 a year.  This is a large annual expense which
occurs throughout the life of the pond.   Reducing this annual expense should be considered in the
design phase of the pond.  

An idealized diagram of a wet detention pond and a dry detention pond are included in Appendix
A.

 
The following guidelines on O&M of detention ponds were taken from the “Regional Stormwater
Management/Reservoir Study” performed by CDM in March 1992.

     
The following features are recommended to be included in detention pond design to minimize the
maintenance costs:

• The detention pond design must include an adequate right-of-way for access of the maintenance
personnel and equipment without damage to residential property during the maintenance
operation.  For regional detention ponds, maintenance vehicle access roads (minimum 10-ft
width) with a slope of 5:1 or less should be provided and stabilized to withstand heavy
equipment traffic.

• For wet detention ponds, extra storage capacity should be provided in final design of forebay
areas to trap sediment and facilitate sediment removal.
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• For wet detention ponds, a flat bench at least 10 feet wide should be provided about one foot
above the permanent pool to facilitate sediment removal operations.

• Side slopes should not be steeper than 3:1 and no flatter than 20:1 to provide easy access and
safe mowing conditions.  Slopes should be steep enough; however, to allow for proper drainage
so that soggy conditions do not remain on the slopes and hinder the mowing operation.  Mowing
is also easier with proper grading to prevent low areas which would accumulate water.

• Areas around the detention ponds can be managed as a meadow to reduce the mowing
frequency.  Detention ponds in residential areas may require the area to be managed as a lawn
for aesthetic purposes.

• Side slopes along the shoreline in the range of 5H:1V are recommended. The slope around the
perimeter of the permanent pool should be gradual enough to minimize safety hazards, to
promote the growth of wetland vegetation along the shoreline, and to facilitate maintenance.
The side slopes should also be top-soiled, nurtured or planted from two feet below to one foot
above the permanent pool control elevation to promote vegetative growth.  Wetland vegetation
not only will improve the aesthetic qualities of the detention facility, but also will help minimize
the proliferation of free-floating algae.  The nutrient uptake achieved by wetland vegetation will
help keep the algae concentration in check by limiting the amount of nutrients available for
phytoplankton.

• To facilitate cleanout of the facility, trees and shrubs should be cleared form the detention pond
ponding area.   However, vegetation associated with nontidal wetlands will usually have to be
left in place for dry detention ponds and may preclude the use of a wet detention design at some
locations.

• Trash racks should be placed in all outlet openings to prevent clogging.  The trash racks should
be removable as a unit without destroying the structure.  Stone filters should also be placed
around the drawdown orifices of an extended detention pond to prevent clogging.  This process
must be done in such a way that it will not impact the hydraulic capacity of the orifice.

• Dry detention ponds should be provided with concrete trickle trenches to facilitate drainage.

• Extra fill should be placed on embankments to account for future settling. 
 

• Anti-seep collars should be installed at proper intervals on all pipe conduits through earthen
dams and embankments to prevent leakage and subsequent damage.

• Emergency drains should be provided to allow for drawdown so that repairs can be made to
outlet structures and embankments.  For smaller wet detention ponds, emergency drains can be
used to drain the pond for sediment removal.
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3.5 DETENTION POND MAINTENANCE PERFORMED IN THE ROUGE WATERSHED.
The 20 ponds selected as a representative sample for Farmington Hills were visually  examined to
determine maintenance performed in the watershed.  The results of this examination are summarized
in Table 3-1.  A complete inspection was not performed, the ponds were not measured  or studied
in great detail, the ponds were only visually examined to help create some generalizations.  Most of
the inspected ponds were relatively new and appeared to be well maintained.  The lawns were
mowed where applicable, the inlet and outlet pipes were clear, and there was very little debris
around most of the sites.  The ponds in areas that were still under construction were surrounded by
a silt fence to prevent excessive sediment entering the pond.   The location of the inlet and outlet
pipes in some of the ponds was not the most beneficial arrangement for water quality enhancement.
There was a large amount of algae in shallow sections of  some ponds.  Overall, the majority of the
ponds appeared to be in good shape and maintenance was being routinely performed.  The ponds
visited appeared to function effectively as stormwater control devices.     

3.6 SUMMARY OF DETENTION POND MAINTENANCE REQUIREMENTS IN THE
ROUGE RIVER WATERSHED.  The proper maintenance of  a detention pond is necessary to
obtain as good of a performance as was anticipated from the design. Most city officials do not have
the resources to ensure proper maintenance of all ponds in their community.  It is difficult to develop
guidelines for maintenance of ponds because it is difficult to make them enforceable.   A  number
of communities in the watershed were contacted to determine if there are applicable maintenance
requirements once the ponds are constructed.  These criteria are summarized in Table 3-2.  

The results of the study of maintenance guidelines for communities are listed below. 

Washtenaw County. Dennis Wojicik of the Washtenaw County Drain Commissioner’s Office was
contacted regarding maintenance of detention ponds. The Drain Commission signs off on plats for
subdivisions and site condos (in some communities).  Beginning two years ago,  developers were
required to enter each development project into a drainage district and were required to follow a
maintenance plan.  The maintenance plan gives the County the authority to enter the site to inspect
it.  If problems are found, the property owner can correct the problem or the drain commissioner’s
office will correct the problem at the owner’s expense.  An example maintenance plan is given to
property owners.  Each pond is looked at individually to determine specific guidelines for the pond.
The plan specifies the owner keeps a record of maintenance inspections and report them to the
County.  The maintenance should include periodic inspection and clearing of inlet and outlet pipes,
correcting erosion problems on the banks, mowing the banks (if necessary), sediment traps are
checked (if applicable) and sediment is removed. 

 
The office has not been able to keep up with follow-up on these agreements as often as they would
like.  They are in the process of setting up a database that will have a detailed listing of every site
with maintenance plans. This would simplify the record keeping of maintenance inspections for the
sites.  The pond database should be completed soon and inspections could begin in 1997.   An
example maintenance agreement for Washtenaw County is included in Appendix C.   
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Superior Township. Dave Will of Superior Township was contacted regarding the maintenance of
detention ponds.  The responsibility for the ponds falls on the property owner.  Superior Township
does not specifically have maintenance guidelines at this time.  Subdivision ponds are approved by
the Washtenaw County Drain Commission and follow their guidelines.

Salem Township. Pat Hagman of Salem Township was contacted regarding the maintenance of
detention ponds.  The responsibility for the ponds falls on the property owner. Salem Township
does not specifically have guidelines for maintenance of ponds at this time.  Subdivision ponds are
approved by the Washtenaw County Drain Commission and follow their guidelines.
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TABLE 3-1
OPERATION AND MAINTENANCE CHARACTERISTICS FOR REPRESENTATIVE DETENTION PONDS 

SITE NAME

Wet Pond

Dry Pond Silt Fence Obvious 
Blockage 
of Inlet

Obvious 
Blockage 
of Outlet

Banks 
Mowed

Erosion on 
Banks

Natural 
Debris

Garbage Algae Aquatic 
Plants

Arbor Oaks Subdivision X X
Bargaintel Motel X X X
Carroll Farms Condominium X
Compuware X X
Copperwood East X X X
FoxPointe X X X X
Green Valley Estates No. 5 X X X
Halsted Commons (Pond A) X X X X
Halsted Commons (Pond B) X X X X X
Halsted Hills X X X X
Minnow Pond Drain X X
Nantuckett Pointe X X X
North Industrial Drive Project X X X
Orchard West X X X X
Pinewoods  West (East) X X X
Pinewoods  West (West) X X X
Regional Development Office X X X
Timbercrest Commercial 
Corner

X X X

University Van Lines 
Warehouse

X X

Walnut Hills Subdivision X X X

Note:
A blank indicates this pond did not have applicable data.
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TABLE 3-2
SUMMARY OF DETENTION CRITERIA FOR  ROUGE RIVER WATERSHED COMMUNITIES

DETENTION POND DESIGN CRITERIA
COMMUNITY T:  Storage Time (min) Allowable Free Outlet Fencing Soil Maintenance

VS:  Storage Volume (cu ft) Discharge  Board to ditch Erosion Requirements
Intensity (inch)

Oakland T=-25+ (6562.5)/Q0 0.2 cfs/ac 12-in above Headwall or Required: A manhole County will not
County VS=10,500*T/(T+25)-40*Q0T the 10-year flared end Depends upon sump shall accept responsibility.

10-year storm frequency I175/(t+25) stormwater section basin depth provided at County will correct a
elevation & side slope the last problem if property 

manhole owner does not respond.
Auburn Hills T=-25+ (6562.5)/Q0 0.2 cfs/ac 12-in above The Township

VS=10,500*T/(T+25)-40*Q0T the 10-year --- --- --- will not accept
10-year storm frequency I175/(t+25) stormwater responsibility

elevation
O.C.D.C.G.L.

Beverly Hills Use O.C.D.C.G.L. --- --- --- --- --- ---
Village
Birmingham T=-25+ (6562.5)/Q0 0.2 cfs/ac 12-in above Headwall or Required: A manhole

VS=10,500*T/(T+25)-40*Q0T the 10-year flared end Depends upon sump shall ---
10-year storm frequency I175/(t+25) stormwater section basin depth provided at 

elevation & side slope the last 
O.C.D.C.G.L. manhole

Bloomfield Use O.C.D.C.G.L. 0.2 cfs/ac 12-in above
Township the 10-year --- --- --- ---

I175/(t+25) stormwater
elevation

Commerce Use O.C.D.C.G.L. --- --- --- --- --- ---
Township
Farmington 1.65-in Single Family Resid. 0.2 cfs/ac 12-in --- --- --- The township does not
Hills 1.85-in. Multi-family Resid.. accept responsibility.

2.0 in. Commercial & Industrial Property Owners sign a 
over the entire site maintenance agreement.
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D E T E N T I O N  P O N D  D E S I G N  C R I T E R I A
C O M M U N I T Y T :   S t o r a g e  T i m e  ( m i n ) A l l o w a b l e  F r e e O u t l e t F e n c i n g So i l  M a i n t e n a n c e

V S :   S t o r a g e  V o l u m e  ( c u  f t ) D i s c h a r g e  B o a r d t o  d i t c h E r o s i o n R e q u i r e m e n t s
I n t e n s i t y ( i n c h )

O a k l a n d  C o u n t y  -   C o n t i n u e d

F r a n k l i n  N o  s t a n d a r d - - - - - - - - - - - - - - - - - -
V i l l a g e U s e  O . C . D . C . G . L .

P e r  C i t y  E n g i n e e r
L y o n  T W P T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e

V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - - - - - - - - - -
1 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r
O . C . D . C . G . L . e l e v a t i o n

C i t y  o f T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e T h e  t o w n s h i p  a c c e p t s
N o v i V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - - - - - - - r e s p o n s i b i l i t y  f o r  r e g i o n a l

1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r p o n d s .   H a v e  m a i n t e n a n c e
O . C . D . C . G . L . e l e v a t i o n g u i d e l i n e s

C i t y  o f  T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e
R o y a l  O a k V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - - - - - - - - - -

1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r
O . C . D . C . G . L . e l e v a t i o n

C i t y  o f T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e I f  s i d e  s l o p e
Southf i e ld V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - s t e e p e r  - - - - - -

1 0 - y e a r  s t o r m  f r e q u e n c y  m u s t I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r t h a n  1 : 6
b e  t r a p p e d  o n  t h e  s i t e e l e v a t i o n

W e s t T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e I f  s i d e  s l o p e O a k l a n d  C o u n t y
B l o o m f i e l d V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - s t e e p e r  - - - p e r f o r m s  a s - n e e d e d

1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r t h a n  1 : 6 c h e c k s
O . C . D . C . G . L . e l e v a t i o n

C i t y  o f T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac
W i x o m V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T -- - - - - - - - - - - - - -

1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 )
O . C . D . C . G . L .

C i t y  o f  T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .2  c f s / ac 1 2 - i n  a b o v e - - - - - - - - - - - -
R o c h e s t e r V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r
Hil ls 1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r

O . C . D . C . G . L . e l e v a t i o n
C i t y  o f  T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 .1 -0 .2  c f s / ac re 1 2 - i n  a b o v e T h e  c i t y  d o e s  n o t  a c c e p t
T r o y V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 - y e a r - - - - - - - - - t h e  r e s p o n s i b i l i t y .

1 0 0 - y e a r  s t o r m  f r e q u e n c y s t o r m w a t e r
O . C . D . C . G . L . e l e v a t i o n

N o t e s :
- - -  i n d i c a t e s  t h e  d a t a  i s  n o t  a d d r e s s e d  o r  i s  n o t  a p p l i c a b l e
O . C . D . C . G . L .   :   O a k l a n d  C o u n t y  D r a i n  C o m m i s s i o n  G u i d e l i n e
Q 0  :   M a x i m u m  o u t f l o w  p e r  i m p e r v i o u s  a c r e  ( c f s / a c r e )

S U M M A R Y  O F  D E T E N T I O N  C R I T E R I A  F O R   R O U G E  R I V E R  W A T E R S H E D  C O M M U N I T I E S
T A B L E  3 - 2  C O N T I N U E D
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DETENTION POND DESIGN CRITERIA
COMMUNITY T:  Storage Time (min) Allowable Free Outlet Fencing Soil Maintenance

VS:  Storage Volume (cu ft) Discharge  Board to ditch Erosion Requirements
Intensity (inch)

Washtenaw T=-25+ 10,312/Q0 0.2 cfs/ac 12-in above Headwall Required: Basins must County will not
County VS=10,500*T/(T+25)-40*Q0T the 10-year Depends upon be accept responsibility.

100-year storm frequency I175/(t+25) stormwater basin depth permanently Established Guidelines 
48 hours for dewatering elevation & side slope stabilized to County will correct a

 prevent problem if property 
erosion owner does not respond.

Superior T=-25+ 10,312/Q0 0.2 cfs/ac 12-in above Headwall Required; Township does not
VS=16,500*T/(T+25)-40*Q0T the 10-year Depends upon --- accept responsibility.
100-year storm frequency I175/(t+25) stormwater basin depth Subdivisions are covered

under Wash. Cnty. Drain
48 hours for dewatering elevation & side slope Comm. Guidelines.

Salem T=-25+ 10,312/Q0 0.2 cfs/ac 12-in above Headwall Required; Township does not
VS=16,500*T/(T+25)-40*Q0T the 10-year Depends upon --- accept responsibility.
100-year storm frequency I175/(t+25) stormwater basin depth Subdivisions are covered

under Wash. Cnty. Drain
48 hours for dewatering elevation & side slope Comm. Guidelines.

Notes:
--- indicates the data is not addressed or is not applicable
O.C.D.C.G.L.  :  Oakland County Drain Commission Guideline
Q0 :  Maximum outflow per impervious acre (cfs/acre)

TABLE 3-2 CONTINUED
SUMMARY OF DETENTION CRITERIA FOR  ROUGE RIVER WATERSHED COMMUNITIES
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D E T E N T I O N  P O N D  D E S I G N  C R I T E R I A
C O M M U N I T Y T :   S t o r a g e  T i m e  ( m i n ) A l l o w a b l e  F r e e O u t l e t F e n c i n g S o i l  M a i n t e n a n c e

V S :   S t o r a g e  V o l u m e  ( c u  f t ) D i s c h a r g e  B o a r d t o  d i t c h E r o s i o n R e q u i r e m e n t s
I n t e n s i t y ( i n c h )

W a y n e U s e  O . C . D . C . G . L . 0 . 2  c f s / a c r e C o u n t y  w i l l  
C o u n t y P a g e  4 1  o f  W a y n e  C o u n t y - - - - - - - - - - - - n o t  a c c e p t

S e w e r  U s e  O r d i n a n c e r e s p o n s i b i l i t y
C a n t o n  T W P T = - 4 4 5 +  ( 1 9 8 4 5 ) / Q 0 0 . 1  t o  0 . 2  c f s \ a c r e S c r e e e n i n g    A  w e d g e - N o  g u i d e l i n e s  a t  t h i s  t i m e .

V S = 1 7 6 4 9 * T / ( T + 4 5 ) - 4 0 * Q 0 T I 1 5 1 . 8 / ( t + 1 9 . 9 ) - - - - - - s h a l l  b e s h a p e d  p o n d G u i d e l i n e s  w i l l  b e  s e t  u p
1 0 0  y e a r  f r e q u e n c y p r o v i d e d w i t h  l e n g t h / a s  p a r t  o f  R P O  g r a n t .
f o r  m a i n  c h a n n e l  f a c i l i t i e s a r o u n d  a l l w i d t h  = 3 / 1

d e t e n t i o n  o r  g r e a t e r
T = - 1 9 +  ( 4 5 3 0 ) \ Q 0 T b a s i n s i s  d e s i r e d
1 0  y e a r  f o r  o n  s i t e  a n d  
s u b d i s t r i c t  a r e a I 2 9 4 / ( t + 4 5 )
d e t e n t i o n  t i m e  i s  2 4 - 4 0  h o u r s

2 - 1 0 0  y e a r  i n  s o m e  c a s e s
C i t y  o f  N o  s t a n d a r d s - - - - - - - - - - - - - - - N o  d e t e n t i o n  p o n d s .
D e a r b o r n
C i t y  o f  T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 . 2  c f s / a c 1 2 - i n  a b o v e 6 - i n  p i i p e I f  s i d e  s l o p e M i n  s l o p e 2 5 %  o f  t h e
G a r d e n  C i t y V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 * T t h e  1 0 - y e a r m a x  s i z e s t e e p e r  t h a n  i n s i d e  b a s i n c o s t  o f  

1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r 1  o n  5  t h e n i s  1 . 2 % c o n s t r u c t i o n  
O . C . D . C . G . L . e l e v a t i o n 6  f o o t  h i g h f o r  a  t e r m  o f
o r  t h i s  m e t h o d : c h a i n  l i n k  t w o  y e a r s
1 . 6 5  i n c h e s  S i n g l e  f a m i l y  r e s . f e n c e  r e q ' d .
1 . 8 5  n c h e s  M u l t i p l e  r e s .
2  i n c h e s  C o m m e r i c a l ,  I n d u s t r i a l ,
a n d  O f f i c e  d e t e t i o n  v o l u m e
o v e r  t h e  e n t i r e  s i t e

S t o r a g e  v o u l m e  s h l l  b e  a d e q u a t e  t o  h o l d  r u n o f f  f r o m  t w o  c o n s e c u t i v e  1 0 0  y e a r  o v e r  t h e  e n t i r e  t r i b u t a r y  a r e a   V S = 3 3 , 0 0 0 x A x C
G r o u n d  w a t e r  l e v e l s  s h a l l  b e  f u r n i s h e d  f o r  a l l  r e t e n t i o n  b a s i n s .

C i t y  o f  T = - 2 5 +  ( 6 5 6 2 . 5 ) / Q 0 0 . 2  c f s / a c 1 2 - i n  a b o v e H e a d w a l l  o r  R e q u i r e d ;  A  m a n h o l e
I n k s t e r V S = 1 0 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 * T t h e  1 0 - y e a r f l a r e d  e n d D e p e n d s  u p o n s u m p  s h a l l - - -

1 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r s e c t i o n b a s i n  d e p t h b e  p r o v i d e d
O . C . D . C . G . L . e l e v a t i o n &  s i d e  s l o p e a t  t h e  l a s t
O n e  y e a r  f o r  p r e d e v e l o p e d  a r e a m a n h o l e

N o r t h v i l l e T = - 2 5 +  1 0 , 3 1 2 / Q 0 0 . 2  c f s / a c 1 2 - i n  a b o v e 6 - i n  m a x I f  s i d e  s l o p e
C h a r t e r V S = 1 6 , 5 0 0 * T / ( T + 2 5 ) - 4 0 * Q 0 T t h e  1 0 0 - y e a r p i p e  s i z e s t e e p e r  t h a n - - - - - -
T o w n s h i p 1 0 0 - y e a r  s t o r m  f r e q u e n c y I 1 7 5 / ( t + 2 5 ) s t o r m w a t e r 1 : 5

O . C . D . C . G . L . e l e v a t i o n
S t o r a g e  v o l u m e  s h a l l  b e  
a d e q u a t e  t o  h o l d
V S = 3 3 0 0 0 x A x C

N o t e s :
- - -  i n d i c a t e s  t h e  d a t a  i s  n o t  a d d r e s s e d  o r  i s  n o t  a p p l i c a b l e
O . C . D . C . G . L .   :   O a k l a n d  C o u n t y  D r a i n  C o m m i s s i o n  G u i d e l i n e
Q 0  :   M a x i m u m  o u t f l o w  p e r  i m p e r v i o u s  a c r e  ( c f s / a c r e )

T A B L E  3 - 2  C O N T I N U E D
S U M M A R Y  O F  D E T E N T I O N  C R I T E R I A  F O R   R O U G E  R I V E R  W A T E R S H E D  C O M M U N I T I E S
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Oakland County. Brian Bennett of the Oakland County Drain Commission (OCDC) was contacted
regarding O & M responsibility for detention ponds in Oakland County.  Oakland County does not
accept routine O & M enforcement responsibility for the ponds in Oakland County, other than West
Bloomfield Township. The Drain Commissioner’s Office signs off on plats for subdivisions. 

Farmington Hills. Skip Otwell, the City Engineer was contacted regarding maintenance guidelines
for detention ponds.  Property owners sign a maintenance agreement with the city as part of the
design and approval process for new developments.  The agreement gives the city an easement to
access the pond.  The responsibility for the O&M of ponds falls on the property owners.  The city
responds to complaints as needed.  The property owner is notified to correct the problem within a
given time frame or the city will correct the problem and charge the property owner.  Items
examined when a pond is investigated include outlet problems and erosion problems.  An example
of a maintenance agreement for Farmington Hills is included in Appendix C.

Novi. Bruce Jerome, Novi Public Works Superintendent was contacted regarding maintenance
guidelines for detention ponds.  The city has guidelines for the proper maintenance of ponds.  The
regional ponds are maintained by the City.  They have an established mowing program depending
on the steepness of side slopes.  The slopes require three to five mowings per year above the
waterline.  The ponds are also visited when rain is anticipated.  The inlet and outlet are checked for
debris, leaves and sticks.  Garbage is removed so that open flow through the pipe occurs.  The
ponds are checked before and after storms.  The O&M responsibility for the remaining ponds falls
on the property owner.  In new subdivisions the city maintains an easement to visit the ponds to
correct problems if they are not addressed by the property owner.  The ponds are expected to be
maintained through clear inlets and outlets.  The ponds in Novi are effective for released rates of
discharge.  They are adding sediment basins to many areas to help control downstream
sedimentation.

West Bloomfield.  Jerry Silagwi of the OCDC stated the County staffs would visit the ponds in
West Bloomfield to do an inspection approximately three times a year.  They also respond to
complaints throughout the County as needed.  The  inspections are not performed  in conjunction
with storm events or on a more frequent basis, because of the expense.  When the sites are
inspected they check the lines to make sure they are clear and check for large amounts of silt
deposits.  They do not mow the lawns or pick up litter at the inspections. 

Wayne County.   Wayne County follows Oakland County Guidelines as to the construction and
maintenance of detention ponds.  Property owners are responsible for detention ponds in Wayne
County. 

Canton Township. Sue Folsom of the Canton Township Engineering Department was contacted
regarding detention pond maintenance.  The responsibility for detention ponds fall on the property
owner.   Canton Township does not have a maintenance agreement requirement at this time.  The
Township is currently working with the RPO to establish maintenance guidelines for property
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owners.  According to Ms. Folsom, the detention ponds in Canton Township function effectively
at detaining stormwater, but not at improving water quality.  Some observations are that the grass
in the ponds are cut too short, and the cattails and long grass are not allowed to grow.  Many
property owners prefer the ponds to be maintained so as to use the pond areas as parks rather than
leaving them grown over for use only as a stormwater detention facility. 

Inkster.  Dan Vlacosik, the City Building Inspector was contacted regarding maintenance of
detention ponds.  Property owners are responsible for the ponds. The site will be visited if a
neighbor complains and the property owner will be notified to correct the problem within a short
time.  The pond is also inspected if the property is sold.

Summary.  Most of the on-site BMP detention ponds in the Rouge River Watershed are maintained
by the property owners while the regional BMP detention ponds are usually maintained by the
community.   Some communities perform maintenance inspections at the ponds while others respond
to complaints and will correct problems at the owner’s expense if the property owners fails to
correct them.    

The variation in community guidelines for maintenance of detention ponds is shown by the
information compiled from the communities in the watershed.  The different maintenance standards
create different levels of effectiveness for the ponds.  Public and community information programs
would be helpful to inform property owners about the importance of detention ponds.  The benefits
a detention pond provides to a site could be explained, as well as steps necessary to ensure these
benefits through proper maintenance and operation programs.  Washtenaw County appears to have
an effective approach for maintenance of detention ponds that could be monitored to determine its
effectiveness.
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4.0 CONCLUSIONS.  The majority of existing detention ponds in the Rouge River Watershed
meet the design criteria established by the local communities.  The Middle Rouge Subwatershed has
a large number of ponds with varying characteristics.

The method discussed in this memorandum to extrapolate the ponds in the watershed is highly
subjective to the available data.  The numbers are based on 1990 land usages, detention ponds in
1994, and median age of structure as calculated in 1990.   If these data sets are inaccurate, the
estimate of ponds will be affected as well.  The results indicate the number of ponds in the
watershed currently, and make no intent to estimate the future number of ponds.  The large number
of ponds in Farmington Hills and West Bloomfield Township is approximately one third to one half
of the total number of ponds reported in the watershed.  The results of this estimate can be verified
through aerial photographs and more detailed community estimates. Ponds are being constructed
in new developments in most areas.

The estimated number of ponds in the watershed is 900 to 1,200.  The estimated number of ponds
in the watershed to capture 0.5 inches of runoff and provide minimal water quality benefits is
approximately 3,000 to 3,600 ponds.   These numbers indicate that additional detention ponds or
other stormwater management measures need to be increased. The estimated cost to construct an
additional 2,000 to 2,500 detention ponds is approximately $130,000,000 to $325,000,000.  The
cost of  annual maintenance for detention ponds was estimated to be three to five percent of the
construction cost, or $2,000 to $6,500 per pond.  The annual maintenance expense can be reduced
by considering maintenance in the design phase of the project.  Their considerations can be taken
for easy access to the site and gradual side slopes.

Maintenance of detention ponds includes inspections, routine, and nonroutine care.  Inspections
should be performed at regular intervals to assure the detention ponds are operating as designed.
During an inspection the inspector should check accumulations of debris and sediment, erosion,
settlement, slope failure, and the condition of existing inlet/outlet pipes.  Routine maintenance refers
to procedures which are performed on a regular basis during the year, and are viewed as
preventable in nature and intended to enhance the aesthetic nature of the facility.   Routine
maintenance includes mowing, debris and litter removal, clearing or the inlet/outlet pipes. Nonroutine
maintenance refers to a rehabilitative activity performed to correct problems which might reduce the
facility’s structural integrity or effectiveness.  Nonroutine maintenance includes erosion and structural
repair and sediment removal.

The ponds visited in the Rouge Watershed were relatively new and appeared to function effectively
as a stormwater control device.  Some of the areas were still under construction and the detention
ponds were surrounded by a silt fence to reduce the amount of sediment entering the ponds.  Very
few ponds had visible debris in the area.  Several ponds had algae in the shallow sections of the
ponds.  The banks of the ponds were mowed when possible.  Overall, the ponds visited appeared
to be in fairly good condition.   
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Many communities do not have established maintenance guidelines at this time, while other
communities are in the process of establishing progressive guidelines.   At a minimum, the ponds are
inspected when complaints are filed and the property owner is told to correct the problem or it will
be corrected at the owner’s expense.  The Washtenaw County Drain Commissioner’s Office has
guidelines established and are anticipating having the capabilities to begin enforcing them in 1997.
Canton Township is currently working with the RPO to establish guidelines which will be distributed
to property owners.  Public and community information programs would be helpful to inform
property owners about the importance of detention ponds.  The benefits a detention pond provides
to a site could be explained as well as steps necessary to ensure these benefits through proper
maintenance and operation.  Washtenaw County appears to have an effective approach for
maintenance of detention ponds that could be monitored to determine its effectiveness.  If this
approach is found to be effective it could be suggested as a guideline for others to follow.

The maintenance agreement required by some communities in the watershed is an effective tool in
promoting proper detention pond maintenance.  The maintenance agreement tells the property
owner what is necessary for the pond to function as designed and gives the community access to
the site to correct problems if necessary.  The requirement of maintenance agreements throughout
the watershed is a possible step to help ensure the ponds in the watershed function effectively both
in stormwater control and water quality enhancement.
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6.0 GLOSSARY.  

BMP Best Management Practice
CSO Combined Sewer Overflow
DSS Decision Support System
ECT Environmental Consulting Technology, Inc.
GIS Geographic Information System
GPS Global Positioning System
JCK JCK & Associates
M&L McNeely & Lincoln Associates, Inc.
NPDES National Pollutant Discharge Elimination System
O&M Operation and Maintenance
RAP Remedial Action Plan
RCRA Resource Conservation and Recovery Act
RPO Wayne County Rouge Program Office
SEMCOG Southeastern Michigan Council of Governments
WTA Wade Trim and Associates


