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Stormwater what’s so important Stormwater what’s so important 
b h ?b h ?about that?about that?

It’s a nuisance 



But Stormwater Can Be A 
RResource

A Wonderful Resource







Virginia’s Stormwater Management Virginia’s Stormwater Management 
Regulations Compliance:Regulations Compliance:Regulations Compliance:Regulations Compliance:

RUNOFF REDUCTION METHODRUNOFF REDUCTION METHOD

Ved P. Malhotra P.E.



Runoff Reduction (RR)Runoff Reduction (RR)

Runoff reduction is defined

Runoff Reduction (RR)Runoff Reduction (RR)

Runoff reduction is defined 
as the total volume reduced 
through canopy interception, 

il i filt ti tisoil infiltration, evaporation, 
rainfall harvesting, 
engineered infiltration, 
extended filtration or 
evapotranspiration at small 
sitessites



RUNOFF REDUCTION METHODRUNOFF REDUCTION METHODRUNOFF REDUCTION METHODRUNOFF REDUCTION METHOD

R ff R l ff tiR ff R l ff tiRunoff Removal more effective Runoff Removal more effective 
than Treatment of Runoffthan Treatment of Runoff

Volume- based Hydrology nowVolume based Hydrology now

Move away from peak flow



A New Stormwater Approach: A New Stormwater Approach: 

11 Site Load StandardSite Load Standard –– 0 280 281.1. Site Load Standard Site Load Standard 0.28 0.28 
pounds/acre/year for Total Phosphoruspounds/acre/year for Total Phosphorus

22 More options for stormwater practicesMore options for stormwater practices2.2. More options for stormwater practices More options for stormwater practices 
and overall site designand overall site design
T ti i i dT ti i i d3.3. Treating impervious cover + managed Treating impervious cover + managed 
turf to better control nutrientsturf to better control nutrients

4.4. Stormwater BMP planning & compliance Stormwater BMP planning & compliance 
spreadsheetspreadsheet



Stormwater BMP ChoicesStormwater BMP ChoicesStormwater BMP ChoicesStormwater BMP Choices

 What we do nowWhat we do now  What is proposedWhat is proposed
 BMP options from BMP options from 

Regulations & Blue BookRegulations & Blue Book

p pp p
 Site design & conventional Site design & conventional 

BMPs in Handbook & BMPs in Handbook & 
Clearinghouse, supported Clearinghouse, supported g , ppg , pp
by spreadsheetby spreadsheet

 BMP performance = Runoff BMP performance = Runoff 
reduction + Pollutant reduction + Pollutant 
removalremoval

 Use of “treatment train”Use of “treatment train”



Treating Impervious Cover & Treating Impervious Cover & 
M d T f AM d T f AManaged Turf AreasManaged Turf Areas

 What we do nowWhat we do now  What is proposedWhat is proposed What we do nowWhat we do now
 Nutrient loads based Nutrient loads based 

on impervious coveron impervious cover

 What is proposedWhat is proposed
 Nutrient loads & Nutrient loads & 

treatment volume treatment volume 
based on impervious based on impervious 
cover + managed turfcover + managed turf

 Incentives to preserveIncentives to preserve Incentives to preserve Incentives to preserve 
forest coverforest cover



BMPs: Level 1 & 2 BMP DesignsBMPs: Level 1 & 2 BMP DesignsBMPs: Level 1 & 2 BMP DesignsBMPs: Level 1 & 2 BMP Designs

•Level 1: good, standard design

•Level 2: enhanced design to 
boost nutrient removal



Water Quality StandardWater Quality StandardWater Quality StandardWater Quality Standard

 What we do nowWhat we do now  What was proposedWhat was proposed What we do nowWhat we do now
 Total phosphorus (TP) Total phosphorus (TP) 

as keystoneas keystone

 What was proposedWhat was proposed
 TP basis for TP basis for 

compliancecompliance
 Most sites meet Most sites meet 

average land cover average land cover 
condition (0.45 condition (0.45 

 Load limit tied to Load limit tied to 
Tributary Strategy Tributary Strategy 
goals = 0.28 goals = 0.28 

lbs/acre/year)lbs/acre/year)
 Redevelopment Redevelopment 

requires 10% requires 10% 

lbs/acre/year (TP)lbs/acre/year (TP)
 Redevelopment Redevelopment 

requires 20% requires 20% q %q %
phosphorus reductionphosphorus reduction

q %q %
phosphorus reduction phosphorus reduction 
compared to compared to 
predevelopmentpredevelopmentpredevelopment predevelopment 



 What is proposedWhat is proposed
 TP basis for complianceTP basis for compliance
 0.28 lbs/acre/year for Bay watershed0.28 lbs/acre/year for Bay watershed
 0.45 lbs/acre/year for non0.45 lbs/acre/year for non--Bay areas and sites <1 acre in Bay areas and sites <1 acre in 

Bay watershedBay watershedBay watershedBay watershed
 Redevelopment 10% P reduction on sites <1 acre, 20% P Redevelopment 10% P reduction on sites <1 acre, 20% P 

reduction on sites > 1 acrereduction on sites > 1 acre
UDA lifi d l l t t bli h t d dUDA lifi d l l t t bli h t d d UDA qualified local programs must establish standards UDA qualified local programs must establish standards 
between 0.28 and 0.45between 0.28 and 0.45



Less of This



More of This



More of This



More of This



Rain 
Garden



Parking Lot Rain Garden



Porous Pavement



Green RoofGreen Roof



Rain Barrel



Cistern





Example: ResidentialExample: ResidentialExample: ResidentialExample: Residential

 Site Area: 20 AcresSite Area: 20 Acres Site Area: 20 AcresSite Area: 20 Acres
 Impervious Area: 6 Impervious Area: 6 

AcresAcresAcresAcres
 Turf: 8 AcresTurf: 8 Acres
 Forest/Open Space: 6Forest/Open Space: 6 Forest/Open Space: 6 Forest/Open Space: 6 

AcresAcres



Example: ResidentialExample: ResidentialExample: ResidentialExample: Residential

 Site Area: 20 AcresSite Area: 20 Acres  Rain garden: 2 Acres toRain garden: 2 Acres to Site Area: 20 AcresSite Area: 20 Acres
 Impervious Area: 6 Impervious Area: 6 

AcresAcres

 Rain garden: 2 Acres to Rain garden: 2 Acres to 
Bioretention # 1Bioretention # 1

 Porous Pavment: 1 Porous Pavment: 1 AcresAcres
 Turf: 8 AcresTurf: 8 Acres
 Forest/Open Space: 6Forest/Open Space: 6

Acre to Bioretention # 1Acre to Bioretention # 1
 Bioretention # 1: 4 Bioretention # 1: 4 

 Forest/Open Space: 6 Forest/Open Space: 6 
AcresAcres AcresAcres



For More Info:For More Info:
Visit the DCR website: Visit the DCR website: 

See theSee the Stormwater Parts 1 2 3 and 13Stormwater Parts 1 2 3 and 13 tabtabSee the See the Stormwater Parts 1,2,3, and 13Stormwater Parts 1,2,3, and 13 tab tab 
atat: : http://www.dcr.virginia.gov/lawregs.shtmlhttp://www.dcr.virginia.gov/lawregs.shtml

or contactor contactor contactor contact

Ved P. Malhotra, P.E.Ved P. Malhotra, P.E.
Stormwater Compliance EngineerStormwater Compliance Engineer
Department of Conservation and recreationDepartment of Conservation and recreation
208 Governor Street, Suite 206208 Governor Street, Suite 206
Richmond, VA  23219Richmond, VA  23219
804 371 7486804 371 7486804.371.7486804.371.7486
ved.malhotra@dcr.virginia.govved.malhotra@dcr.virginia.gov


