What is a CSO?
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When combined sewers reach a capacity that treatment centerscannot
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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Combined sewer overflows (CSOs) are the result
of joint infrastructure for sanitary and stormwater
flows. Typically, The combined sewers transport
sewage to treatment facilities.

Shares of Impervious Surface

(Purdue Stormwater Management Plant, 2009)

Projections

Stakeholders Goals Trends

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

-Wet Weather Facility; Expand by 2 million gallons at price of $11 million.

-Downstream Solutions -Western Interceptor Upgrades;$13.5 millon.

-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)

Alternatives - BMPs & LIDs

Subsurface Infiltration Bed
Infiltration Trench (18" Aggregate) - $12.98/CF

(Purdue Stormwater Management Plan, 2009)

Vegetated Infiltration Bed/Street Bump-Out
Vegetated Infiltration Bed (24" Aggregate Bed) - $30.51/CF
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-Prevent social and economic hardship lm perv ious O
-Meet federal and state regulations. Yo
(West Lafayette CSO LTCP, 2011) N \\\‘ \\
Conditions
3 QOutfalls -
-1 at Dehart St. —
-2 at Quincy St.
West Laf Zon
est Lafayette €50 Zone Capital Cost for Stormwater Management Practices
-677 acres $160
-84.5% of Area Student Experience 6140
: $120
Purdue CSO Zone oo
-124 acres .
S s80 -
_1 5.5% Of Area Cisterns $76.34
: $60
(Purdue Stormwater Management Plan, 2009) <
£40 $41.14
Porous Paving $25.28 Landscape Solutions $26.18
I—DIra:.ttiz?.z:::r:lae.Ingizli’tfll?Elevatio.n Model (DEM) dataset: ; $20
iﬁzﬁioﬁazzt:;f I?I:iation Dataset (NED) : S- - T T T T T T T T T T T T T T T T T T T T

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 (040086d8) 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 2006:5
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 Iand:é
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-é
using Landsat imagery change detection methods. Remote Sensing of Environment, Vol. 113, No. 6. pp. 1133-1147. i

Future Awareness
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-Roads and Surfaces Dataset: ' Pu rd ue cs ﬂ z one

E
[
E
E
[
E
E
E
-E
Originator: United States Department of Commerce £
E
E
E
E
E
E
E
E
E

(110s .+) 2lemsoig [
wisid punoin anoqy [N

(105 ,v7) uopieo urey [N

(l10S .z '2u03s 1) x0g Ja1ue|d uoneiyul [N

UJ31S1D PUNOID Mo|ag

(9seq-gns ,8) Si9Aed Ssein _
(pog LY ,Z1) pag uonesjyu| pareraba) I

(pag 1bYy ,8) 91910U0)) snolod _
(pag 1bY ,8) S19Aed sNoJod _

uoisuedx3 Ay1j1oe4 UOIUSIS J2Y1eIN 1M _

(MBY ,81) youai uonenyu; SN
(pog WbY ,8) 3eydsy snosod [N
(]10S ,9€) U01IS O/M YdU3l] 93] -

(pog LBV ,¥Z-,81) Heydsy snoiod h
(pag LBV ,2-,81) s1aned snoiod [N

gng/m Wby ,z1) pag uonesyjyul NN

(pog WbV ,z-.81) 2.ouod snosod [

(46Y ,Z1 ‘10S ,7) duoiS/m ydouai] 2311 [N

(MBY ,Z1 ‘1105 ,#7) dUOIS/M udpIeD uley N
(pog WbV ,¥7) pag uoneiyu| pajeraba [N

(1105 ,§'7'MbY ,§°0) X0g Ja1ue|d Yybnoay-mol4 N

Sources: (Purdue Stormwater Management Plan - Figure 3.28), (Hicks, 2008), (Solloway, 2013), (Woodward and DeBuask), (Texas WDB, 2005)
Originator: Indiana Department of Transportation .
Publication Date: 20060913 R e fe r e n C e S ¢
Title: ROADS_2005_INDOT_IN: Indiana Roads from INDOT and TIGER Files
Edition: 2005

Online Linkage: http://igs.indiana.edu/arcims/statewide/download.html

-Lange, 2013, Plans move forward for Annexation of Purdue’s Campus, Purdue Exponent.

Purdue Sewage Contribution Zone |

-Moran, A., 2008, Water supply options for Melbourne: Occasional Paper.

WestLafayette CSO Zone

the United States: Environmental management, v. 42, p. 344-359.

University CSO Breakdown

Parking
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Sources: (Purdue Stormwater Management Plan - Figure 3.28), (Hicks 2008),

-Enable storage of the 1 year 1 hour storm, and transportation and treatment up to the 10 year 1 hour storm

Comparison

Melbourne, Australia

-Drought
-Reqgulation in state and local government
-LIDs becoming more acceptable for resuste

-CSOs
-Impaired bodies of water
-Uncertanties in peformance and cost
‘ -Lack of funding/market incitive
-Move toward source solutions (LIDs, BMPS,
-Fragmented responsibility
-End of pipe solutions

-Regulation in federal, state, cities and counties
-On an aquifer, water quantity not an issue
- LIDs not always seen as cost effective

(West Lafayette CSO LTCP, 2011)

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

West Lafayette, IN

Pervious Paving
Porous Pavers (18”-24" Aggregate Bed)
$20.83/CF
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Compacted
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Underground Storage

Annual O&M for Stormwater Management Practices

Cisterns $1.65

Landscape Solutions $1.57

$1.36
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(EPA NPDES BMP Maintenance and Inspection,1998), (Hicks, 2008), (Solloway, 2013), (Woodward and DeBuask), (Texas WDB, 2005)

-Meliora_Environmental_Design, Andropogon_Associates, Element_Engineering, and Enginuity_Management_and_Consulting, 2009, Purdue University Campus-Wide Sustainable Stormwater Modification Design, Purdue.

-Dennis, J., 2012, AN ORDINANCE ESTABLISHING USER FEES TO BE COLLECTED BY THE CITY OF WEST LAFAYETTE FROM OWNERS OF PROPERTY LOCATED WITHIN THE CITY, in T. C. 0. W. Lafayette, ed., ORDINANCE NO. 34-12, USA.

-Roy, A.H., S.J.Wenger, T. D. Fletcher, C. J. Walsh, A. R. Ladson, W. D. Shuster, H. W. Thurston, and R. R. Brown, 2008, Impediments and solutions to sustainable, watershed-scale urban stormwater management: lessons from Australia and

USEPA, 1995, Combined Sewer Overflows; Guidance for Nine Minimum Controls, in EPA, ed.

van der Sterren, M., A.Rahman, S. Shrestha, G. Barker, and G. Ryan, 2009, An overview of on-site retention and detention policies for urban stormwater management in the Greater Western Sydney Region in Australia: Water International,
V. 34, p. 362-372.

Wessler_Engineering, 2012, CSO Long-Term Control Plan, Amendment No. 2.

WestLafayette, 2011, Wastewater Treatment Utility.

WestLafayette, 2012, Combined Swere Overflow Events.



