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Role & Purpose of Upland Stormwater 
BMPs

1. The Brain & Heart of Watersheds/Streams

2. BMP Credits (Pollutant Reductions) -- Drivers of Implementation

3. Upland Stormwater BMPs
Why We Do Them
Effectiveness at the watershed scale (water quantity and quality) 
Costs





Stormwater BMP Credits (Pollutant Reduction): 
Drivers of Implementation





Stormwater BMPs in the Uplands: Why We Do Them



Part of Development Approval



Retrofits (C.B. TMDL)
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BMPs in the Uplands: Effectiveness at the 
Watershed Scale

Quantity: Storage Quality: Treatment



Virginia Tech: Effectiveness of Stormwater BMPs in Protecting Stream Channel 
Stability (2022)





Page, et al., 2015 (NCSU)
Retrofitting residential streets with stormwater control measures over sandy soils for 
water quality improvement at the catchment scale

• Wilmington, NC
• Paired Catchment Areas: 

residential streets
• Retrofits: Street 

Bioretention, 4 PP Parking 
Stalls, Tree Box Filter

• Treatment Area = 1.3 ac.
• 91% of DA treated; 94% of 

directly-connected IC
• Good reductions: TKN, TP, 

TSS, Cu, Pb, Zn – particulate 
bound

• Dissolved did not change



3 urban watersheds near Baltimore (Dead Run): 
½ to ¾ square miles in size



BMPs in the Uplands: Cost
Cost:
• Many ways to forecast costs
• Today: construction costs 

only
• $ per Impervious Acre 

Treated
• Pre-COVID costs may be on 

low side



= $15,500

Retrofit an old pond or basin



= $45,700 

= $160,000 

Bioretention: typical or highly-urban
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= $265,500

Permeable Pavement



BMP Maintenance



Summary
Heart & Mind: urban watersheds & urban stream health

Chesapeake Bay TMDL crediting drives implementation (cost per pound metric)

Many different BMP types 

Upland BMP effectiveness at catchment/watershed scale is (finally) being 
studied.  Results are mixed.

Costs vary widely 

Maintenance matters! 
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