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Stormwater Drain System
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Stormwater Drain System
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Precipitation Runoff Relationship

Martin et al. 2001. CIB Report
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Stormwater 
Pollution LoadsPollution Loads

NitrogenNitrogen
592 lbs/yr

Ph hPhosphorus
33 lbs/yr

First flush Total 
Coliforms
90 000 –90,000 
800,000 units 
per 100 ml

Martin et al. 2001. CIB Report



Sediment Control ForebaySediment Control Forebay

• Installed in 2004
16 5 d3 f di t t ll• 16.5 yd3 of sediment enter annually 

• Initially 28% efficient at sediment capture

Scarborough & Mensinger 2005 DNREC Coastal Programs Evaluation



Forebay weir
Forebay EffectivenessForebay EffectivenessForebay EffectivenessForebay Effectiveness

Loop Section of Anchorage at Low TideLoop Section of Anchorage at Low Tide



Additional 
Sources ofSources of 
Pollution

Many homesMany homes 
have roof

runoff piped 
directly todirectly to 

canals



Millersville

Lewes
Trap Pond

JMU Farm
Trap Pond

Scudlark Frontiers Conference Presentation (www.inlandbays.org)



Ambient NO2 and distance from Highway, Montreal
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Effect of roadway on atmospheric deposition of nitrogen, Bavaria
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Kirchner et al. 2005 Atmospheric Environment v 39 p 4531



South Bethany 
C l Fl hiCanals Flushing 
Study – Entrix y

2005

Anchorage CanalAnchorage Canal

400 m
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USACE Planning Assistance to StatesUSACE Planning Assistance to States

• Corps assists the States & localCorps assists the States & local 
governments in the preparation of plnas 
for development and conservation of water p
resources

• Typical studies cost $25 – $75K (50-50 yp (
cost share)

• …water supply, water quality, resource pp y q y
conservation, wetlands evaluation, dam 
safety, flood plain management, harbor 
t distudies… 



Assessment ApproachAssessment Approach
• To be implemented jointly by the p j y y

Center for Watershed Protection 
& JMT

• Office AssessmentOffice Assessment
• Field Team Assessment

– Storm Drain Inventory & Inspection
– Retrofit Renaissance Investigation
– the Hotspot Investigation
– the Neighborhood Sourcethe Neighborhood Source 

Assessment
• Cooperators Strategy Meetings

Final Strategy Product• Final Strategy Product 



Pavement OpportunitiesPavement Opportunities

REDIRECT



BioretentionBioretentionBioretentionBioretention



Project Values & ConsiderationProject Values & Consideration

• Sea Level RiseSea Level Rise
• Coastal Landscape Aesthetics

Ed ti & O t h• Education & Outreach



• IPCC (2007) Estimates Global Sea-Level Rise19 - 58 cm by 2100 ( ) y
(now widely viewed as too conservative for planning)

• Using a semi-empirical approach, Rahmstorf (2007 -Science 315: 368-
370) SLR could be in the range of 45 – 140 cm by 2100
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Source: Enhancing Delaware’s Highways
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Progress to DateProgress to Date
• South Bethany Water Quality Committeey y
• Canal Water Quality Monitoring Team
• DelDOT funded continuous DO meter

CIB/UD O G d i P• CIB/UD Oyster Gardening Program
• Rainbarrel Giveaway
• Education• Education
• South Bethany Draft Impervious Surfaces and 

Canal Discharge for New Construction Ordinances
• Forebay
• This Project



South Bethany Canals Water 
Q li M i iQuality Monitoring

M it d f WQ• Monitored for WQ 
and meteorology 
since 2008

• Plan developed with 
support of UDCMP

• Continuous 
Dissolved Oxygen 
Meter will beMeter will be 
installed in 
Anchorage Canal 
this Spring.
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