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Manhattan Beach Civic 
Association (MBCA)

• Asphalt Ditch Leading 
to Cypress Beachto Cypress Beach

• Reached out to 
community activists 
and Anne Arundel 
County DPW



MBCA & Anne Arundel CountyMBCA & Anne Arundel County

• Motivated Civic Association and CountyMotivated Civic Association and County

• Ideal situation to apply a Regenerative StepIdeal situation to apply a Regenerative Step 
Pool Storm Conveyance (SPSC) outfall 
retrofitretrofit

• Potential to add to the body of research on y
the ability of an SPSC to attenuate 
stormwater



Regenerative Step Pool Storm 
Conveyance System (SPSC)

• Maryland Department of Environment 
(MDE) approved system for stormwater(MDE) approved system for stormwater 
mitigation and stream restoration

• Intended to mimic natural ecosystem 
systems to the greatest extent possiblesystems to the greatest extent possible 



Typical SPSC ProfileTypical SPSC Profile 

http://www.aacounty.org/DPW/Watershed/SPSCdesignguidelinesJan2012rev4.pdf



SPSC PerformanceSPSC Performance

• Traditional models are not currently set upTraditional models are not currently set up 
to model the ability of SPSCs to attenuate 
stormwater flowsstormwater flows 

A A d l C t i ti l ki t• Anne Arundel County is actively working to 
collect post-construction data on 

ti SPSC fregenerative SPSC performance



Who Made The SPSC Retrofit 
Happen?

• Active volunteersActive volunteers
• Cooperative County DPW

• National Fish and Wildlife Federation Grant
– $47,000
– “In kind” contributions of $29,062

• Community Labor
• Anne Arundel County DPW labor
• Nursery Stock Donations



Design & Installation of SPSCDesign & Installation of SPSC

• Work by Underwood & Associates and AnneWork by Underwood & Associates and Anne 
Arundel County DPW

• Designed to convey the 100 year return 
i d tperiod storm

• Provides filter area capable of filtering a 
volume of water roughly corresponding to g y p g
3.2 inches of rainfall in a 24 hr period



MBCA Cypress 
B h SPSCBeach SPSC







Documenting 
the Process
A 10 i t• A 10 minute 
summary video 

d l dwas developed 
to inform others

• Posted on 
YouTube so 
everyone can 
see it

http://youtu be/t2f9f7Cfk1chttp://youtu.be/t2f9f7Cfk1c



WATER 
QUANITIYQUANITIY



Water Quantity MonitoringWater Quantity Monitoring

• Completed byCompleted by 
volunteers

• Crest Gage Recorder 
Ch (P it h dChosen (Pritchard, 
1995; USGS, 2012)

• Recorder built by y
volunteers



GAGE CONSTRUCTIONGAGE CONSTRUCTION



GAGE CORKGAGE CORK



GAGESGAGES



GAGE AND DOWELGAGE AND DOWEL



READING THE DOWELREADING THE DOWEL



RAIN GAGERAIN GAGE
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Surveyed Profile
Cross Section 1 - Upstream Riffle
Cross Section 2 - Middle Riffle
Cross Section 3 - Downstream Riffle
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Monitoring ProtocolMonitoring Protocol

• After each rain eventAfter each rain event
– Remove the dowel and check the elevation of 

corkcork
– Wipe off the dowel
– Replace the dowel and cap– Replace the dowel and cap
– Check Rain Gage

Does not require constant monitoring of• Does not require constant monitoring of 
storm events



Conversion of Gage Data To 
Surface Flows

• Longitudinal and Cross Section Surveys ofLongitudinal and Cross Section Surveys of 
the SPSC and Crest Stage Recorder

• Roughness estimated with Cowan Method



Water Quantity ResultsWater Quantity Results

• 49 Storm Events – ALL BY VOLUNTEERS
– August 2011 to March 2012– August 2011 to March 2012

R i f ll t f 0 03 i h t 4• Rainfall event from 0.03 inches to over 4 
inches

• Hurricane Irene and Tropical Storm Irenep
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Summary of Water QuantitySummary of Water Quantity

• Field observations match calculated peakField observations match calculated peak 
surface flow values

• Stormwater attenuation matches preliminary 
lt f th t diresults from other studies

• Dataset adds to the current body of 
research



W Q liWater Quality



Water Quality
• Pre-Construction (January 2010 through 

May 2010) y )
– 4 Sampling Events

P t C t ti (A t 2011 th h• Post-Construction (August 2011 through 
Februrary 2012)
– 3 Sampling Events

• Collected at inflow and outflow of SPSC and• Collected at inflow and outflow of SPSC and 
outfall of asphalt ditch

Enterococci Suspended Solids Total Nitrogen– Enterococci, Suspended Solids, Total Nitrogen, 
Total Phosphorus



Water Quality Timing IssuesWater Quality Timing Issues

• Samples not taken at the time of peakSamples not taken at the time of peak 
surface flow

Can’t Calculate Load– Can t Calculate Load 

f• After many storms, no water present at 
outflow



Water Quality ResultsWater Quality Results

• Pollutant Concentrations:Pollutant Concentrations:
– Typical of Urban Stormwater

• Consider other options in the future



Recommendations for Other 
Volunteer Monitoring Projects

• Document the process to keep theDocument the process to keep the 
community involved

• Crest Gage Recorder is a great option for 
t tit t diwater quantity studies

• Very volunteer friendly

• Consider other options if Water Quality dataConsider other options if Water Quality data 
are desired



SPSC PHOTO 2SPSC PHOTO 2
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