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Setting
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American River 



Setting
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Campus Runoff

Campus Discharge

Upstream…Downstream



Incentives and Opportunities
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 Sac State
 Phase II Permit
 20 year Master Plan
 Living Lab Vision

 State Water Board 
 Prop. 84 Stormwater Grant Program: LID

 Sacramento Stormwater Quality Partnership
 Phase I Permit
 New LID Standards



Incentives and Opportunities
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State Water Resources Control Board
(Proposition 84 Stormwater Grant)

City of Sacramento

Office of Water Programs @ Sacramento State/UEI

Sacramento State Facilities Management

Design and Construction Contractors

• Dry Creek Conservancy
• American Basin Council 

of Watersheds
• County of Sacramento



 Water Quality & Environmental
 Protect river’s beneficial uses
 Comply with stormwater permits

 Water Supply
 Recharge groundwater
 Reduce irrigation

 Community
 Improve campus aesthetics/connectivity
 Support campus education and research
 Create a regional demonstration site
 Foster watershed-scale alliances

Incentives and Opportunities:
Local and Regional Benefits
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LID Palette: Sites
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Parking Lots

Streets

Rooftops

Existing 
Landscaping



LID Palette: Sites
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LID Palette: Parking Lots

 Bioretention Planters
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LID Palette: Parking Lots
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 Bioretention planters



LID Palette: Parking Lots

13

 Curb cuts, Infiltrating bioswale

Before After

Curb cuts



LID Palette: Streets

 Green Street
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Before

After



LID Palette: Streets

 Curb cuts, rain gardens
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LID Palette: Roof Tops
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 Downspout Disconnect, Flow-Through Planter

Before

After

Downspout connects to 
storm drain



LID Palette: Roof Tops
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 Downspout Disconnect, Rain Gardens, Porous Pavement

Calaveras Hall

Before



LID Palette: Existing Landscape
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 Raised inlets, Rain gardens, Porous pavement



LID Palette: Plants
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Image by: Evangele19 (Creative Commons 
Attribution-Share Alike 3.0 Unported)

Image by: Curtis Clark (Creative Commons 
Attribution-Share Alike 2.5 Generic)

Image by:Botaurus (Creative Commons 
Attribution-Share Alike 2.0 Generic)

Image by: Curtis Clark 
(Creative Commons 
Attribution-Share Alike 2.5 
Generic)

Image by: OWP
(Rich Parkhurst)

Image by: Daderot (Creative 
Commons CC0 1.0 Universal 
Public Domain Dedication)

Image by: Hedwig Storch (Creative Commons 
Attribution-Share Alike 3.0 Unported)



Retrofit Stories
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 Preserving existing infrastructure
 Improving the landscaping
 Integrating porous pavement into streets
 Building next to a structure
 Compatibility with future site plans
 Underground surprises
 Changing conventional construction practices
 Fitting into existing drainage system
 Minimizing the loss of parking stalls
 Fitting into existing topography
 Imperfections in existing  grades
 Infiltration issues
 Making lawns greener
 Saving trees



Retrofit Stories
 Compatibility with Future Site Plans

 Campus 20 year Master Plan
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Retrofit Stories

 Changing conventional construction practices

 Keep heavy equipment off
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Retrofit Stories
 Fitting into the existing drainage system

 Horizontal
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Drain in traveled way Drain conveniently located



Retrofit Stories
 Fitting into the existing drainage system

 Vertical
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Existing pipe invert to be maintained
(can limit depth of bioretention media)



Retrofit Stories

 Minimizing loss of parking stalls

 A-symmetric geometry
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8 97 10

1 2 53 4

6 11



Retrofit Stories
 Fitting into existing topography

 Steep slopes don’t accommodate 
large bioretention cells 

Bioretention media

6”

1’ bench

2:1

3’ wall with curb

6”

Existing pavement

Railing

3’ 
wall 

7’ wall with 
curb
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Bioretention media



Retrofit Stories
 Saving trees
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Performance
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Rainfall Intensity (mm/hr)
Flow Rate (L/s)
Sample Taken

Event Summary
Site: Sac ORVTS  (3-362)
Event: 2010/11-3/18/2011

Catchment Area (ha): 0.041
Assumed Fraction Runoff/Rain Volume: 0.07

Rain Data
Start Date/Time: 03/18/11 11:49
Stop Date/Time: 03/20/11 18:32
Event Rain (mm): 37.08
Max Intensity (mm/hr): 12.19

Runoff Data
Start Date/Time: 03/18/11 11:50
Stop Date/Time: 03/21/11 07:01
Total Flow Volume (L): 1606
Peak Flow (L/s): 0.18
Obs. Fraction Runoff/Rain Volume: 0.106

Sample Data
Start Date/Time: 03/18/11 12:01
Stop Date/Time: 03/20/11 18:53
Estimated Percent Capture: 93%
Successful Aliquots: 103

Notes: Two day event.  RO/Rain <<1_RO infiltration suspected.  RO/RF ratio is within the range observed during the 2009-10 monitoring season (0.016 - 0.129).  Rain 
covers are currently in place over the collection system. Flow at end of event most likely caused by standing water remaining in the flume.

 Measure Flows
 Analyze Water Quality
 Data Evaluation



Education and Outreach
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https://www.owp.csus.edu/lid/
https://www.owp.csus.edu/lid/


Funding for this project has been provided in full or in part
through an agreement with the State Water Resources
Control Board. The contents of this document do not
necessarily reflect the views and policies of the State Water
Resources Control Board, nor does mention of trade names or
commercial products constitute endorsement or
recommendation for use.

Special Thanks

https://www.owp.csus.edu/lid/

kevin.murphy@owp.csus.edu
joel.shinneman@owp.csus.edu
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