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A Safety  
Moment 



200+ Locations 

15,000 Professionals 



Multi Disciplinary Approach 

Our Local Environmental Staff includes: 
• Water Resources Engineers 
• Environmental Planners  
• Regulatory Specialists 
• Wetland Ecologists  
• LEED Accredited 
• Landscape Architects 
• Environmental Technicians 
• CAD/GIS Specialists 
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…responsive services and high-quality deliverables on-time and within budget 



Stormwater Stakeholders 
Stantec (formerly WEG) supports a variety of public- and 
private-sector clientele, including: 
 

• Local, State, and Federal Government/Municipalities 
• Commercial and Residential Developers 
• Engineers/Surveyors/Planners 
• Institutions 
• Colleges and Universities 
• K-12 Schools 
• Home Owners Associations 
• Utilities 
• Non-profit Organizations 
• Golf Courses, Parks, and Recreational Facilities 
 

 …timely, cost-effective solutions to today’s complex environmental 
issues without “headaches” for our clients 
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…team of exceptional professionals with extensive experience 
supporting federal clients in their efforts to achieve objectives 



Water Resources: General 1 



 
 
 



 
 

Regional Priorities 





Regional Priorities 



Hydrologic & Hydraulic Analysis 

• Replicate Predevelopment 
Hydrograph 

• Increase Initial Abstraction 

 Source: LID Hydrologic Analysis  
 Prince George County 2000 

• Watershed Connection to 
River & Stream Hydraulics 

• Responsible Floodplain 
Management 

• Stream Stability & Restoration 



Regulatory Drivers 2 



Chesapeake Bay TMDL – A 
Commitment to Clean Water 
• The Bay TMDL is a key  part of an 

accountability Framework to ensure that all 
pollution control measures needed to fully 
restore the Bay and its tidal rivers are in 
place by 2025, with practices in place by 
2017 to meet 60 percent of the necessary 
pollution reductions. 
 
 

Crosses State lines  





Technical Review 3 
VA Stormwater Regulations 



Stormwater Regulations: 
Runoff Reduction Method  

• Total Phosphorus (TP) is used as the target pollutant 
for compliance with proposed Water Quality criteria (4 
VAC50-60-63 through 65). Total Nitrogen (TN) is also 
calculated and BMP designs address TN removal, as well 
as the removal of other stormwater pollutants. 

• Each site also has a Treatment Volume (Tv). 
• Stormwater BMPs are assigned Runoff Reduction 

(RR) and Pollutant Removal (PR) rates. These rates 
vary based on the “level of design” used. 
 

BMP Clearinghouse Technical References 



Stormwater Regulations: 
Energy Balance Method 

Assess, Evaluate, Stabilize, Restore.  

 
 
• Maximum Peak Flow Rate 
• Allowable QDeveloped <  
• I.F. x QPre-Developed x RVPre-Developed/ 

RVDeveloped 
 



Mixed Use Development: 
Runoff Reduction Example 

Drainage Area and BMP Specific  

 
 



Best Management Practices 4 



Permeable Pavement 
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 



Permeable Pavement 
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

Summary of Stormwater Functions 1 



Permeable Pavement 

 

VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 
Permeable Pavement Design Criteria 



Permeable Pavement 

Level 1 
 
 

Level 2 (infiltration) 
 
 

Level 2 (infiltration sump) 

VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 



Permeable Pavement  
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

 Type of pavement materials 

Pervious Concrete Porous Asphalt 

Permeable 
Interlocking 

Concrete Pavers 

Concrete Grid Pavers 

Pervious Composites Permeable Rubber 
Overlays 



Permeable Pavement  
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

 



Permeable Pavement  
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

• Key Design Consideration: stone reservoir depth, dp 
 
 
 
Where: 

dp = Depth of the stone reservoir layer (ft.) 
dc = The depth of runoff from the contributing drainage area 
 (not  including the permeable paving surface) for the 
 Treatment Volume  (Tv/Ac), or other design storm (ft.) 
R = Ac/Ap = The ratio of the contributing drainage area (Ac, not 
 including the permeable paving surface) to the permeable 
 pavement surface area (Ap) 
P  = The rainfall depth (in feet) for the Treatment Volume  
 (Level 1 = 1 inch (0.08 ft); Level 2 = 1.1 inch (0.09 ft)) or other 
 design storm  
i  = The field-verified infiltration rate for native soils (ft./day) 
tf  = The time to fill the reservoir layer (day) – typically 2 hours or 
0.083  day 
Vr or 𝜂𝜂𝑟𝑟   = Porosity (or void ratio) of reservoir layer (0.4) 
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Permeable Pavement  
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

Key Design Consideration: ‘Upturned Elbow’ 



Permeable Pavement 

Key Design Consideration: External Drainage Areas 
• The maximum external drainage area is limited 

to ratio with area of permeable pavement: 2:1 

 

VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

• In all cases, external 
drainage areas should be 
limited to impervious 
surfaces to reduce 
potential sediment 
loading 



Permeable Pavement  
VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 

Key Design Consideration: Pavement Structural 
Design 
 

Four primary design elements:  

• Anticipated traffic loads 

• Underlying soil properties 

• Environmental/climate factors 

• Surface, bedding, and reservoir strength coefficients and layer thicknesses (strength 

coefficients vary for materials used) 

Thickness of permeable pavement and reservoir layer                                                

must be sized to support                                   structural 

loads 



Permeable Pavement 

Key Design Consideration: Maintenance 
Agreements 
Permeable Pavement (like all BMPs) must have a maintenance 
agreement, and should include provisions for owner awareness of routine 
(frequent)  and infrequent maintenance requirements.  

VIRGINIA DEQ STORMWATER DESIGN SPECIFICATION No. 7 











Integrated Management Practice: 
Permeable Pavement for  Highway  Shoulders 

 
 



Case Studies 5 





Ft Belvoir - History  
Full service inventory and 
inspection 
 

• What is on base and what is 
the current performance? 

• Integrated GIS database  
• User Friendly decision 

making  
• MS4 Documentation  

 

…WEG (now Stantec) is currently under contract  









FBI Building 

… renderings prepared by Skanska and SOM  

WEG (now Stantec) 
pursued a Design Build 
contract as part of a team 
proposing on this LEED 
Gold Facility 

• Security Buffer 
• “Covered” Parking  
• Meet SFO & POR 
• GSA Design 

Excellence Program 



Research & Technology Park 
• WEG (now Stantec) is part of a team providing sustainable and 

innovative building design using green development 
techniques. 

• Design plans included: 
• Bioswales 
• Permeable Pavements 
• Rainwater Harvesting 
• Photovoltaics 
• Local Building Materials 
• Recycled Products 
• Innovative Wastewater Technologies 
• Daylighting Strategies 
• Climate Needs 

 
… registered with the United States Green Building Council for the Leadership in Energy 
and Environmental Design (LEED) program and is considering Gold Level Certification.  



Heritage Airport, VT 



Heritage Airport, VT 



Scott Blossom, P.E., CFM, LEED A.P. 
scott.blossom@stantec.com 
(757) 220-6869 
 

THANK YOU. 
 

mailto:scott.blossom@stantec.com
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