
Combined sewer overflows (CSOs) are the result 
of joint infrastructure for sanitary and stormwater 
flows. Typically, The combined sewers transport 
sewage to treatment facilities.

When combined sewers reach a capacity that treatment centers cannot 
handle, the wastewater is sent directly to nearby bodies of water, 
instead of backing up into treatment facilities and people’s homes.
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Purdue:
-Recognize the link between rain and 
groundwater replenishment
-Prevent ground and surface water pollution
-Raise awareness of water in built environments
-Be a role model in managing water as a valuable 
resource 
									         (Purdue Stormwater Management Plan, 2009)

West Lafayette:
-Allow for recreation on the Wabash River 
-Create a well balanced aquatic community
-Prevent social and economic hardship
-Meet federal and state regulations.
					      					          (West Lafayette CSO LTCP, 2011)

Univers i t y  CSO Breakdown

Future Awareness

A l ternat ives  -  BMPs & L IDs

Shares  of  I mper vious  Sur face

WWF 75%
Purdue 25%

Cistern 2%
WWF 8%
Landscape Solutions 30%
Porous Paving 60%
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Collected Roof Water

Cooperat ive  Sustainable  Oppor tunit ies
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Capital Cost for Stormwater Management Practices

Sources: (Purdue Stormwater Management Plan - Figure 3.28), (Hicks, 2008), (Solloway, 2013), (Woodward and DeBuask), (Texas WDB, 2005)

Cisterns $76.34

Porous Paving $25.28 Landscape Solutions $26.18
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Annual O&M for Stormwater Management Practices

Sources: (Purdue Stormwater Management Plan - Figure 3.28), (Hicks 2008),
(EPA NPDES BMP Maintenance and Inspection,1998), (Hicks, 2008), (Solloway, 2013), (Woodward and DeBuask), (Texas WDB, 2005)  

Cisterns $1.65

Porous Paving $0.10

Landscape Solutions $1.57

$1.36

Stakeholders  Goals Projec t ions  
Trends

-Wet Weather Facility; Expand by 2 million gallons at price of $11 million.
-Western Interceptor Upgrades;$13.5 millon.
-Enable storage of the 1 year 1 hour storm, and transportation and treatment up to the 10 year 1 hour storm		
																															                                           (West Lafayette CSO LTCP, 2011)

Compar ison
Melbourne, Australia 

-Downstream Solutions
-Fragmented Responsibility
-Blanket evaluation of Green Infrastructure 
at $1.50/SF area captured (by City)					  
 (West Lafayette CSO LTCP, 2011) (Purdue Stormwater Management Plan, 2009)
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(Purdue Stormwater Management Plant, 2009)
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3 Outfalls
	 -1 at Dehart St.
	 -2 at Quincy St. 

West Lafayette CSO Zone
	 -677 acres
	 -84.5% of Area

Purdue CSO Zone
	  -124 acres 
	  -15.5% of Area 
(Purdue Stormwater Management Plan, 2009)

Data Files for GIS
-Indiana Digital Elevation Model (DEM) dataset:
Originator: U. S. Geological Survey (USGS)
Publication Date: 2009
Title: The National Elevation Dataset (NED)
Edition: 2
Online Linkage: http://nationalmap.gov and http://seamless.usgs.gov
-Landsurvey Townships Polygon dataset:
Originator: Indiana Geological Survey
Originator: Karen K. Like (digital compiler)
Publication Date: 20020621
Title: LANDSURVEY_TOWNSHIPS_POLY_IN: Townships or Range Lines of Indiana
Edition: 1.0
Online Linkage: http://igs.indiana.edu/arcims/statewide/download.html
-Digital Orthophotography Dataset:
Originator: U. S. Geological Survey (USGS)
Publication Date: 2009
Title: National Elevation Dataset (NAD)
Edition: 2
Online Linkage: http://nationalmap.gov and http://seamless.usgs.gov
-West Lafayette Digital Aerial Graphic:
Originator:  U. S. Geological Society (USGS)
Originator: Beartooth Mapping
Publication Date: 19991202
Title: Lafayette West (o40086d8) Enhanced Digital Raster Graphic
Online Linkage: http://www.beartoothmaps.com
-Fry, J., Xian, G., Jin, S., Dewitz, J., Homer, C., Yang, L., Barnes, C., Herold, N., and Wickham, J., 2011. Completion of the 2006 
National Land Cover Database for the Conterminous United States, PE&RS, Vol. 77(9):858-864.
-Wickham, J.D., Stehman, S.V., Gass, L., Dewitz, J., Fry, J.A., and Wade, T.G. 2013. Accuracy assessment of NLCD 2006 land 
cover and impervious surface, Remote Sensing of Environment, Vol. 130, pp. 294-304.
-Xian, G, Homer, C, and Fry, J. 2009. Updating the 2001 National Land Cover Database land cover classification to 2006 by 
using Landsat imagery change detection methods. Remote Sensing of Environment, Vol. 113, No. 6. pp. 1133-1147.

-Roads and Surfaces Dataset:
Originator: United States Department of Commerce
Originator: Indiana Department of Transportation
Publication Date: 20060913
Title: ROADS_2005_INDOT_IN: Indiana Roads from INDOT and TIGER Files
Edition: 2005
Online Linkage: http://igs.indiana.edu/arcims/statewide/download.html

What  is  a  CSO?

36 %
Impervious

West Lafayette,  IN

-Drought
-Regulat ion in  state  and local  government

-L IDs  becoming more acceptable  for  resuste 

- CSOs
- I mpaired bodies  of  water

-Uncer tant ies  in  peformance and cost
-Lack of  funding/market  inc i t ive

-M ove toward source solut ions  (L IDs,  BMPs)
-Fragmented responsibi l i t y

-End of  p ipe solut ions

-Regulat ion in  federal ,  s tate,  c i t ies  and counties
- On an aquifer,  water  quant i t y  not  an issue

-  L IDs  not  a lways  seen as  cost  ef fec t ive

Ecological  S olut ions  for  Bui l t  Environment  Complexit ies 
at  Purdue Univers i t y  and the Cit y  of  West  Lafayette

Capture and Reuse 
Above Ground Cistern -  $18.87/CF
Below Ground Cistern -  $133.82/CF

Underground Storage
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Subsur face I nf i l t rat ion Bed
I nf i l t rat ion Trench (18” Aggregate)  -  $12.98/CF

Per vious  Paving 
Porous Pavers  (18”-24” Aggregate Bed)  
$20.83/CF

Vegetated I nf i l t rat ion Bed/Street  Bump - Out
Vegetated I nf i l t rat ion Bed (24” Aggregate Bed)  -  $30.51/CF

Student  Exper ience


