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Horizontal grates can be added to a site as one way to sepa-
rate stormwater from  contaminated and non-contaminated 
areas. This was a measure employed at the Macomb County 
Public Administration Building to ensure that runoff from 
the site did not enter the storm drainage system in the older 
section of the parking lot, which directly drains to the Clin-
ton River.

in additional unacceptable concentrations reaching 
the groundwater, design considerations to separate 
contaminated soils from contact with stormwater 
must be included.

	 LID practices on brownfield sites may include 
treatment and storage with reuse of stormwater 
rather than complete infiltration. Most brownfields 
that have residual contamination need caps, so 
vegetated areas need to be located above caps 
and fitted with underdrain systems to remove 
stormwater or reservoirs to capture it for later use. 

	 Detention, retention, and biofiltration are suitable 
for contaminated sites when designed to prevent 
exfiltration to underlying soils and allow adequate 
time for water to be in contact with plants and 
trees for bioremediation. Infiltration trenches and 

basins collect stormwater and infiltrate or attenuate 
runoff. If fitted with filter devices for pre-treatment 
of contaminated water, these become wastewater 
treatment systems subject to requirements of 
National Pollutant Discharge Elimination System 
(NPDES) permits. 

	 Permeable pavement and rain gardens are 
not usually suitable for sites with residual 
contamination that could be mobilized to 
groundwater, or to the storm sewer system in cases 
where these BMPs are underdrained. Additional 
features including impermeable liners and 
underdrains to storm sewers can be coupled with 
modified LID practices to safely filter stormwater 
without exposing the water to contaminated soils .

•	 Retain/revegetate trees and vegetation. Retaining 
and revegetating helps evapotranspirate stormwater 
runoff while intercepting large amounts of rainfall 
that would otherwise enter waterways as runoff. 

•	 Use impervious surfaces as additional caps. 
When siting the development, consider locating 
buildings and other impervious surfaces over 
contaminated areas as long as escaping vapors or 
other contaminants are not present or are controlled 
to prevent health risks. The Macomb County case 
study strategically located the parking area over the 
small, contaminated area.

•	 Implement practices that encourage 
evapotranspiration and capture/reuse. Green 
roofs are an ideal way to reduce runoff from 
building roofs by encouraging evapotranspiration of 
rainwater. The redevelopment project at East Hills 
Center in Grand Rapids used a green roof for this 
purpose.

	 Another option for brownfield sites is to capture 
and reuse stormwater for non-potable uses. This can 
include runoff storage in rain barrels for irrigation 
of green roofs or landscaped areas, or in cisterns 
that store rainwater for toilet flushing and other 
uses. 

•	 Include LID techniques in sites around 
brownfield areas. New and redeveloped sites 
near brownfields should use green infrastructure 
practices to prevent additional runoff from flowing 
onto potentially contaminated areas. 
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Redevelopment of a landfill:  
Fairlane Green
City of Allen Park
Fairlane Green, developed by Ford Land, is a one 
million-square-foot retail/recreational center with parks 
and trails on the 243-acre closed Allen Park Clay Mine 
Landfill. It is the largest landfill redevelopment proj-
ect in Michigan and the largest in the country for retail 
use. The project incorporates environmentally friendly 
features including a 43-acre park, 3.5 miles of trails, 
and a three-phase retail development. In all, nearly two-
thirds of the site is reestablished as natural green space.

The principle of separation
Keep clean stormwater separate from contaminated 
soils and water to prevent leaching and/or spread of 
contaminants.

LID uses soil and plants to clean and detain storm-
water. This is an effective strategy on a wide range of 
sites, but it becomes more complicated when contami-
nants from historical uses are present. On brownfield 
sites, encouraging interaction between relatively clean 
stormwater and contaminated soil of contaminated 
groundwater can cause leaching of contaminants to 
groundwater, erosion of contaminated sediments, and 
lateral movement of contamination onto neighboring 
properties. In planners’ and designers’ enthusiasm to 
use LID, it is crucial that they avoid situations that 
could spread contamination from brownfield sites.

Retail center that incorporated a cistern and rain 
garden.

Due to the potential for contamination, infiltration was 
not allowed on the site. The rain garden and detention 
basin BMPs did use liners to ensure infiltration did not 
occur.

In addition, redeveloping the industrial site required 
innovative methods to protect the landfill’s integrity. 
Stress on the underlying landfill was reduced through 
a preloading soil fill program and lightweight geofoam 
fill. Geofoam was used in place of additional fill under 
buildings to eliminate additional weight on the landfill. 
These features allowed developers to reduce settlement 
levels and create shallow foundations.

Retail center with cistern for greywater needs

Developers maintained side slope stability with a soil 
buttress. The soil buttress helped stabilize one million 
cubic yards of fill on a 40-foot high slope. It was moni-
tored to ensure safety during the construction process.

Utilities and foundations were placed in a landfill cap 
within an engineered fill layer. Nearly 17,000 feet of 
utilities were installed with utility corridor trenches 
lined with a combination geosynthetic clay liner and 
high density polyethylene (HDPE) liner. This liner 
prevented exfiltration and leakage from site utilities. 

The Fairlane Green retail center includes prairie land-
scape and retention ponds which create natural habitat 
for wildlife that can flourish in an area that was previ-
ously unable to support them. A surprise bonus; the 
habitat attracted a snowy owl, the first in this area.
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East Hills Center
City of Grand Rapids
The East Hills Center (EHC) project is a direct result of 
a 10-year organizing effort by the East Hills Associa-
tion. The goal for the neighborhood was to revitalize 
a vacant, contaminated brownfield located within a 
mixed-use central corridor. The project redeveloped a 
former contaminated gas station into a net-zero storm-
water discharge. 

Vegetated roof on East Hills Center

Source: Fishbeck, Thompson, Carr, and Huber

The EHC effort began in 1994 when a neighborhood 
business was denied a building rehabilitation loan due 
to the contamination of the EHC site. For the next 
seven years, the neighborhood association campaigned 
for remediation of the site. The redeveloped East Hills 
Retail Center has become a LID example for urban 
infill projects.

Other green features
This project was selected by the U.S. Green Building 
Council (USGBC) as a pilot project for the LEED-CS 
rating system and received a gold level certification. 
The building was designed to have a highly insulated 
shell for maximum energy efficiency. The exterior walls 
were constructed with insulated concrete forms. Inte-
rior slabs are isolated from exterior surfaces to act as a 
heat sink for the sun’s warming energy in the winter. An 
exterior and interior lightshelf was designed to control 
direct sunlight in the summer, while allowing the sun’s 
warmth in the winter. The lightshelf bounces natural 
daylight into the spaces without direct sun glare.

Title: Rain garden at East Hills Center

Source: Fishbeck, Thompson, Carr, and Huber

Redevelopment using bioswales and 
rain gardens
Macomb County, City of Mt. Clemens
The Macomb County Department of Planning and 
Economic Development led an effort to transform an 
old gas station and automobile dealership, located in the 
City of Mt. Clemens, into a parking lot with numerous 
LID features. The contaminated section of the parking 
lot was capped and the parking lot and LID practices 
were designed to allow for infiltration BMPs only in 
areas not directly impacting the contaminated area.

Rain garden at Macomb County building in Mt. Clemens, MI

Source: Macomb County Planning and Economic Development
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Four rain gardens and approximately 400 linear feet 
of bioswales were constructed on the site, which uses 
native plant materials that are very effective at holding 
stormwater in deep root systems and filtering out nega-
tive pathogens and pollutants. 

The development also contains horizontal grates so 
runoff from the parking lot is completely captured and 
conveyed to the rain gardens and swales. This measure 
ensured that runoff from the site did not enter the storm 
drainage system in the older section of the parking lot, 
which directly drains to the Clinton River. 

The price of the project was very similar in cost to a 
conventional development ($507,000), but less main-
tenance over the lifetime of this site will realize a more 
significant savings. The estimated maintenance costs 
for weeding, mowing, edging, and removing debris is 
$4,000 to $5,000 per year for the first two years and 
$2,000 to $4,000 after that.

From Model A to a model of 
redevelopment in Dearborn, MI
Ford Rouge Plant 
Built by Henry Ford in the 1920s, the Rouge Truck 
Manufacturing Complex was a marvel of industrial 
efficiency. Raw materials went into one end of the plant 
and completed vehicles came out the other. 

Native vegetation for stormwater infiltration at the Ford 
Rouge Center

Source: Atwell Hicks

Over time, the area devolved into a brownfield. In 2000, 
Ford Motor Company began a project to redevelop the 
plant as a model of sustainable manufacturing. 

The centerpiece of stormwater management at this 
industrial area is a 10-acre green roof that can retain 
approximately 50 percent of the precipitation falling 
onto it. Additionally, it decreases the building’s heat-
ing and cooling costs and will likely double the roof’s 
lifespan. 

World’s largest green roof covering 454,000 square feet 
atop Ford’s truck assembly plant in Dearborn, MI. 

Other stormwater features include collecting excess 
runoff and reusing it throughout the plant. Porous pave-
ment is used where new vehicles are parked; this allows 
water to drain through to a filter system that improves 
quality before it is used elsewhere. Due to the potential 
for contamination, infiltration was not allowed on the 
site. The BMPs (e.g., porous pavers) did use liners to 
ensure infiltration did not occur.

Landscaped swales and wetlands containing native 
plants, bushes, and trees remediate the soils surrounding 
the building by taking up, sequestering, and even treat-
ing pollutants that accumulated during more than 80 
years of manufacturing. This vegetation also provides 
valuable habitat for wildlife and helps to clean water 
before it enters the nearby Rouge River. Water qual-
ity monitoring data show increased levels of dissolved 
oxygen necessary for fish and other species to thrive. 
Harmful bacteria levels are declining, which is benefi-
cial not only to fish, but to the increasing numbers of 
people who enjoy spending time on the river.
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Implementing LID in High  
Risk Areas
LID implementation can be an essential component 
of protecting high risk areas, such as sensitive streams 
and lakes. In addition, LID can be an important compo-
nent in areas with public waters supply (e.g., wellhead 
protection areas) and karst areas; however, specific 
considerations to prevent pollution should be imple-
mented. 

LID BMPs for high risk areas
Use nonstructural BMPs as much as possible. High 
risk areas are areas where preventive nonstructural 
BMPs should be emphasized. These nonstructural 
BMPs work to prevent stormwater generation from the 
outset. In addition, certain structural BMPs (e.g., ripar-
ian corridor restoration and native revegetation) can 
also be used to prevent stormwater generation.

Table 8.2   
Pre-Treatment Options for Stormwater Hot Spots

Stormwater Hot Spots Minimum Pre-Treatment Options

Vehicle Maintenance and Repair Facilities A, E, F, G

Vehicle Fueling Stations A, D, G

“Fast Food” Restaurants B, C, D, I, K

Convenience Stores B, C, D, I, K

Storage Areas for Public Works A, B, D, E, F, G, H

Outdoor Storage of Liquids G

Commercial Nursery Operations I, J, L

Salvage Yards and Recycling Facilities* M

Fleet Storage Yards and Vehicle Cleaning Facilities* M

Facilities that Store or Generate Regulated Substances* M

Marinas* M

Certain Industrial Uses (listed under NPDES)* M

Other Uses or Activities Designated by Appropriate Authority As Required

*Regulated under the NPDES Stormwater Program

Note:  As used in this list, the term “Regulated Substances” shall mean any substances regulated under federal, 
state, or county environmental, pollution control, hazardous substance, and drinking water laws and regulations.

Consider additional requirements for “hotspot” 
land uses. A useful first step toward protecting high risk 
areas and implementing LID is to require special require-
ments for any and all land uses  known to be especially 
pollutant-producing (either to surface water or to ground-
water), the so-called “hot spots.” In the Model Ordinance 
(Appendix H), specific provisions are included which 
target these “hot spot” land uses, requiring that specific 
pretreatment measures designed to manage the specific 
types of pollutants being generated are implemented at 
each development site. Tables 8.2 and 8.3 summarize 
the land uses and pretreatment options for these “hot 
spot” land uses. 



LID Manual for Michigan – Chapter 8 Page 355

Use BMPs that protect water temperature. Sensitive 
streams and lakes, such as trout stream and trout lake 
designations, should consider the issue of temperature 
when selecting BMPs. In selecting a BMP, the goal is 
ensuring that runoff discharged from land development 
in warm weather months does not increase stream and 
lake temperatures which can result in harmful impacts 
to fish and other aquatic life. Michigan’s trout species 
can’t survive for more than brief periods in water 
temperatures above 70 degrees F (and lower tempera-
tures for some species).

The following BMPs should be considered to manage 
temperatures:

•	 Protect or restore the riparian corridor.

•	 Protect or revegetate sensitive areas.

•	 Stormwater disconnection.

•	 Implement structural BMPs that control volume 
through infiltration.

Table 8.3   
Minimum Pre-Treatment Options

Minimum Pre-Treatment Options 

A Oil/Water Separators/Hydrodynamic Devices

B Sediment Traps/Catch Basin Sumps

C Trash/Debris Collectors in Catch Basins

D Water Quality Inserts for Inlets

E Use of Drip Pans and/or Dry Sweep Material under Vehicles/Equipment

F Use of Absorbent Devices to Reduce Liquid Releases

G Spill Prevention and Response Program

H Diversion of Stormwater away from Potential Contamination Areas

I Vegetated Swales/Filter Strips

J Constructed Wetlands

K Stormwater Filters (Sand, Peat, Compost, etc.)

L Stormwater Collection and Reuse (especially for irrigation)

M BMPs that are a part of a Stormwater Pollution Prevention Plan (SWPPP) under a NPDES Permit
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