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Working Group Meeting #3 

August 26, 2015 

 
 
 
 
 

Tour of Watershed Stewardship Center at West Creek Reservation 
 

Refresher Question: When does the waste water treatment plant have trouble treating all of the water 
flowing into the sewer system? Why? 

Goal of today’s meeting: Learning and interacting with the green infrastructure at the Watershed 
Stewardship Center. We also hope to learn about the effectiveness and maintenance of some of these 
options. 
 
The Watershed Stewardship Center is located in Parma at 2277 West Ridgewood Drive, just west of 
Broadview Road. This Center opened in 2013 and was made possible through a partnership between the 
West Creek Conservancy, Cleveland Metroparks and Northeast Ohio Regional Sewer District.   
 
Jennifer Grieser, Senior Natural Resources Manager, focusing on Urban Watersheds for the Cleveland 
Metroparks, will be giving us a tour as well as an overview of results from a neighborhood green 
infrastructure study on Parkhaven Dr. and Klusner Ave in Parma.  Please drive by those roads to get a 
glimpse of what the rain gardens, biorentention, and rain barrels look like and if it is something you see 
working Lakewood.   
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The Water Cycle 
The water cycle, or hydrologic cycle, is a continuous exchange of water between land, water bodies, and 
the atmosphere. 97% of the earth’s water is stored in the oceans, and only a fraction of the remaining 
water is usable freshwater, making Lake Erie an incredibly valuable natural resource. 
 
When it rains, the water follows three major paths: 1) evaporation or returning the water to the 
atmosphere, 2) percolating into the ground and/or taken up by plant roots, and 3) traveling to surface 
waters like lakes, rivers, and eventually oceans.  
 
Impervious surfaces associated with suburban and urban land uses alter the amount of water going into 
each of the above three pathways. The biggest change is a reduction in the volume of water seeping into 
the ground, resulting in an increased volume going to our surface water.  This has implications for water 
quality in Lake Erie, affecting habitat for fish and wildlife as well as drinking water for humans. 
 

 
This hydrograph to the left shows peak stormwater 
discharges in an urban watershed (red line) and in a 
less developed watershed (yellow line). In 
watersheds with large amounts of impervious cover, 
there is a larger volume of water and a faster rate of 
water discharge, leading to flooding and degraded 
water quality. 
http://www.coastal.ca.gov/nps/watercyclefacts.pdf 

 

Lakewood’s Water Cycle 
Development commonly eliminates natural green areas that once absorbed and filtered stormwater, the 
result is downstream flooding, erosion, and increases in various types of pollution; including: pet waste, 
fertilizers, salt, and sediment.  
 
In Lakewood, about 65% of the land area is covered by impervious surfaces including areas devoted to 
houses, driveways, streets, sidewalks and parking lots, resulting in a significant amount of surface water 
runoff during storms.  
 
Parts of Lakewood are serviced by a one-pipe system, carrying both storm water and sanitary waste.  
During rain events, the pipe capacity is overwhelmed, causing a combination of sewage and storm water 
to drain into Lake Erie, potentially violating the Clean Water Act and our Ohio EPA discharge permit 
(NPDES). 
 
Some solutions to remediate these discharges include green infrastructure, which are on-site actions 
that can be taken by both public and private property owners to capture rainwater after it has hit the 
ground but before it flows to the sewer.  
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The figure below shows a simplified version of Lakewood’s urban water cycle. 
 

 
 
 
 
 
 
Adapted from http://voices.nationalgeographic.com/files/2014/03/urban-water-cycle.png 
 

Green Infrastructure at the Watershed Stewardship Center in Parma 

Definitions adapted from the Minnesota Stormwater Manual, 2015. 

Permeable pavements 
Permeable pavements allow stormwater runoff to filter through surface voids into an underlying stone 
reservoir for temporary storage and/or infiltration. Depending on the soil below the permeable 
pavement, pervious pavement can remove pollutants. The most commonly used permeable pavement 
surfaces are pervious concrete, porous asphalt, and permeable interlocking concrete pavers.  
 
Permeable pavements have been used for areas with light traffic at commercial and residential sites to 
replace traditional impervious surfaces in low-speed roads, alleys, parking lots, driveways, sidewalks, 
plazas, and patios.  
 
All permeable pavements have a similar structure, consisting of a surface pavement layer, an underlying 
stone aggregate reservoir layer, optional underdrains and geotextile over uncompacted soil subgrade.  
 

During rain events, green 
infrastructure is meant to 
reduce volume and improve 
quality of water getting into 
the system. 

http://voices.nationalgeographic.com/files/2014/03/urban-water-cycle.png
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From a hydrologic perspective, permeable pavement is designed to manage rainfall landing directly on 
the permeable pavement surface. Permeable pavement surfaces may accept runoff contributed by 
adjacent impervious areas such as driving lanes or rooftops. Runoff from vegetated areas often has 
sediment loads, and therefore must be directed elsewhere as sediment accelerates permeable 
pavement surface clogging.  
 

       

Stormwater pond/retention basin 
Stormwater ponds are constructed stormwater management practices, not natural ponds. They can 
contain a permanent pool and temporary storage for water quality control and runoff quantity control. 
When maintained properly, stormwater ponds can be an important aesthetic feature.  If you have more 
land you can put in a stormwater wetland, which can be larger, have more vegetative growth and have 
greater water quality benefits.  The Stewardship Center has a stormwater wetland, not a pond. 
 

 
http://www.drainagedoctor.com/Images/stormwater%20pond.jpg 
 
Green roof 
A rooftop treatment practice where a thin planting media is established on roof surfaces and then 
planted with hardy, low–growing vegetation. Green roofs can reduce quantity of runoff as well as 
improve quality of runoff with proper management. 
 

http://www.drainagedoctor.com/Images/stormwater%20pond.jpg
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Bioretention 
Bioretention is a water quality and quantity control process. Bioretention provides opportunity for 
runoff infiltration, filtration, storage, and water uptake by vegetation.  
 
Bioretention areas are suitable stormwater treatment practices for all land uses, as long as the 
contributing drainage area is appropriate for the size of the facility. Common bioretention opportunities 
include landscaping islands, cul-de-sacs, parking lot margins, commercial setbacks, open space, rooftop 
drainage and street-scapes (i.e., between the curb and sidewalk). Bioretention, when designed with an 
underdrain and liner, is also a good design option for treating potential stormwater hotspots.  
 
Bioretention is extremely versatile because of its ability to be incorporated into landscaped areas. The 
versatility of the practice also allows for bioretention areas to be frequently employed as stormwater 
retrofits.  
 

 
http://www.stormwaterpartners.com/lid/images/TitleBioretention.jpg 

http://stormwater.pca.state.mn.us/index.php/Glossary#B
http://stormwater.pca.state.mn.us/index.php/Potential_stormwater_hotspots
http://www.stormwaterpartners.com/lid/images/TitleBioretention.jpg
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http://www.ence.umd.edu/~apdavis/Bioinstallations.htm 

Rain garden  
Rain gardens are a form of bioretention and can have positive effects on both quantity and quality of 
runoff. Rain gardens are meant to be something that an individual can install themselves—digging it by 
hand, while other forms of bioretention require heavy machinery and more engineering, including 
drainage pipes underneath the soil.  Rain gardens typically have no subsurface pipes for drainage. 

Rain barrels 
A container used to collect and store rainwater that is usually placed below the downspout of a roof 
gutter. The collected water is used to water the landscape. 

 
https://stevenrhorn.files.wordpress.com/2014/06/rain-barrel.jpg 

http://www.ence.umd.edu/~apdavis/Bioinstallations.htm
https://stevenrhorn.files.wordpress.com/2014/06/rain-barrel.jpg
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Other examples of green infrastructure that aren’t shown at the Watershed Stewardship Center: 

Infiltration trenches and basins 
Infiltration practices treat urban stormwater runoff as it flows through a filtering medium and into 
underlying soil, where it may eventually percolate into groundwater. The filtering media is typically 
coarse-textured and may contain organic material. They are designed for reducing runoff volume and 
pollutants.  
 

 
Source: Minnesota Stormwater Manual, 2013 
 

 
http://www.temple.edu/ambler/csc/t-vssi/images/survey_BMP/diagrams/infilt_trench_large.jpg 

http://www.temple.edu/ambler/csc/t-vssi/images/survey_BMP/diagrams/infilt_trench_large.jpg
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Filtration 
Filtration practices treat urban stormwater runoff as it flows through a filtering medium, such as sand or 
an organic material. They are generally used on small drainage areas (5 acres or less) and are primarily 
designed for pollutant removal. 
 

 Media (sand) filters 
 Surface (vegetative) flow (grass channels, dry or wet swales, filter strips) 
 Combination media/vegetative filters 

 
The below example is an illustration of what is behind the Drug Mart and Quaker Steak and Lube Parking 
Lot in Lakewood: 

 
 
 

Questions to consider asking while on this tour: 
1) How successful was the stormwater pilot study in Parma?  
2) What is the maintenance required for some of these practices? 
3) Do you have any cost data available? Maintenance cost vs. construction/installation 

cost? 
4) What do you think is your most effective green infrastructure practice? Why? 
5) Is there any green infrastructure that has not been as successful as you imagined? Or 

has been most problematic? 
6) What are the tools needed to make green infrastructure successful? 
7) Do you think grey infrastructure is more reliable than green?  
8) Do neighbors find green infrastructure unpleasant to look at since it sometimes has the 

overgrown and unmaintained look?  
9) Does green infrastructure work in the winter? 
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Source: 
http://water.epa.gov/infrastructure/greeninfrastructure/upload/Greening_CSO_Plans.PDF

Green Infrastructure Practices Common in Urban Areas 

http://water.epa.gov/infrastructure/greeninfrastructure/upload/Greening_CSO_Plans.PDF
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Below is a summary table of volume reduction practices and BMPs associated with each process.  Some BMPs occur in more than one process.   
Notice that many of the processes mimic natural processes in the hydrologic cycle, infiltration (percolating into ground), evaporation & plant 
uptake, conveyance (streams and rivers), storage (lakes and oceans). 
 

Process Best Management Practice/Green Infrastructure Comments 

infiltration 
(percolating into 

the ground) 

low impact development/better site design 
includes: reduced street and sidewalk width, less curb and gutter drainage, 
shared pavement, scattered bioretention 

trench or basin 
must be properly engineered, put in proper soils, and adequately 
maintained 

perforated sub-surface pipes, tanks, and storage 
systems 

expensive, but effective and space-saving 

disconnected imperviousness includes rooftop drains and road/parking surfaces 

pervious/porous pavement 
includes a number of paving and block methods, or parking on reinforced 
grass surfaces 

bioretention (if it contains infiltration) some bioretention are designed to infiltration 

evapo- 
transpiration 

(evaporation+plant 
uptake) 

bioretention (rain gardens) 
exposes runoff water to plant roots for uptake; can be under-drained and 
still effective 

vegetated swales provides water a chance to soak into the ground and be filtered as it flows 

wetland/pond storage 
combination of standing surface water and vegetative root exposure yields 
volume reductions 

vegetated drainage corridor 
connecting numerous features increases opportunities for volume 
reduction 

recessed road/ parking garage 
routing paved surface runoff to vegetated sump areas keeps it out of 
receiving water 

storage 

rain barrel/cistern 
small-scale runoff collectors keep water around for later re-use or slow 
release 

rooftop (possibly including green roof) 
storage on a roof prevents water from leaving the site; combining with 
vegetation (engineered green roof) has additional benefits 

wetland/pond storage 
combination of standing surface water and vegetative root exposure yields 
volume reductions 

conveyance 
vegetated swales provides water a chance to soak into the ground and be filtered as it flows 

filter strips/buffers variation of vegetated swale with side-slope protection 

diversion landscaping/better site design diverts stormwater runoff before it reaches storm drain 

Adapted from: Minnesota Storm Water Manual, 2015: http://stormwater.pca.state.mn.us/index.php/Volume_reduction_practices

http://stormwater.pca.state.mn.us/index.php/Volume_reduction_practices
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