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Fairfax County, Virginia

Size: 395 sq. miles
Population: 1.2 million
MS4 - Phase 1 Community

Watershed Planning and 
Implementation Program

http://www.fairfaxcounty.gov/dpwes/watersheds/



Stream Conditions

BAD

UGLYGOOD



Stream Restoration
Management Considerations

• Watershed-based Approach
• Local vs. Chesapeake Bay Benefits
• MS4 vs. Stream
• Design Techniques
• Cost Effectiveness
• Monitoring and Maintenance



Local TMDLs

• 72 Impaired Waters (2010)
– 52 Streams
– 3 Reservoirs
– 17 Tidal Embayments

• 10 TMDLs to Date
– 6 Bacteria
– 3 Sediment
– 1 PCB



Considerations

• MS4 Outfall improvement
– Approximately 7,000 outfalls
– Regenerative stormwater conveyance system
– Approve standard alternatives

• Headwater vs. Higher Order Streams
– Focus on 1, 2, and 3 order streams
– Drainage area less than 1 square mile
– Challenges with higher order streams



Stream Restoration Functional Uplift
More than a Cup of Beans

5 minutes
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Stream Restoration Benefits
Protocol Test Drive

• Benefits analysis
– Identify which protocols apply
– Review available data
– Using default values
– Collecting field data

• Compare to interim rates
• Compare to local monitoring data

Solution to Pollution



Stream Restoration Protocols 

4. The “tweener” Dry Channel RSC

1. Prevented sediment approach 2. In-stream denitrification

3. Flood plain reconnection 

Protocol 1. Protocol  2.

Protocol  3. Dry Channel RSC



Benefits Calculations

• Completed Projects
– Survey data
– Photo documentation
– Assessment
– Default parameter values

• New Projects
– Field measurements
– BEHI/NBS
– Soil nutrients
– Soil bulk density



Protocol Test Drive

• Example Projects



Protocol Test Drive

• Summary of Completed Projects from 2009 to Present

Project Name Cost
Lineal Feet 
Restored

 Phosphorus 
Removal (lb/yr) 

 Nitrogen 
Removal(lb/yr) 

TSS Removal 
(lb/yr)  Cost/Foot 

Poplar Spring Court 298,200$        693            58                       507                     112,000         $430
Seven Woods Outfall 4,300$            185            5                         99                       10,000           $23
Big Rocky Tributary 191,600$       336          21                      232                   40,000         $570
Dead Run Stream Restoration 594,400$       1,400       98                      836                   186,000       $425
Bridle Path Stream Restoration 898,100$       1,308                          110  1,027                210,000       $687
Schneider Branch Stream Restoration 631,100$       1,000                            26  733                   50,000         $631
Government Center Stormwater Retrofit 600,000$       1,000                            66  515                   126,000       $600
Sheffield Hunt Outfall and Basin 400,000$       940                               86  479                   164,000       $426
Tripps Run 676,656$        1,430         120                     1,325                  230,000         $473
Sandy Run 211,658$        300            8                         252                     16,000           $706
Beach Mill 318,091$        250            11                       223                     20,000           $1,272
Wolftrap Creek 1,815,000$     2,175         95                       1,937                  180,000         $834

Total: 6,639,105$     11,017       704                     8,165                  1,344,000      $590
Average lb/ft: 0.064                  0.741                  122               

Revised Interim Rates 0.068 0.075 248

Protocols 1+2



Pohick Creek Tributary

 Protocol 1: Preventing Sediment
 Protocol 2: Hyporheic Zone

 Protocol 3: Floodplain reconnection
 Protocol 4: Dry channel RSC



Pohick Creek Tributary



Pohick Creek Tributary

Before:  Exposed sanitary sewer line and 
highly eroded channel.

After:  Before trees and shrubs were planted

Sanitary Sewer Approximate location of Sanitary Sewer



Pohick Creek Tributary

First Spring – June 2013



Dead Run
Project Overview:

Approximately 1,400 liner feet of Dead 
Run stream that runs through McLean 
Central Park was stabilized with various 
practices including encapsulated soil 
lifts, toe protection, stone vanes, 
compost berms, and fiber log rolls.  The 
stormwater outfall from Dolley Madison 
library was restored to include a sand 
filter step‐pool system and wetland 
feature. The entire site was re‐vegetated 
with extensive native plantings of trees, 
shrubs, grasses and wildflowers.   

 Protocol 1: Preventing Sediment
 Protocol 2: Hyporheic Zone

 Protocol 3: Floodplain reconnection
 Protocol 4: Dry channel RSC



Dead Run



Design Considerations

Restoration of 1,000 LF of an unnamed tributary of Difficult Run.

Government Center Stream Restoration - before and after

Minimize Impact to Riparian Buffer



Design Considerations

• Incorporating woody debris and habitat structures

Restoration of 2,095 LF located in 
Wildwood Park in Vienna, Virginia

WolfTrap Creek Stream Restoration



Design Considerations

• Channel Sizing and Floodplain Reconnection



Design Considerations

• Floodplain Reconnection



Design Considerations

Flatlick Branch Concept Design Cross-Sections. 
Prepared by Wetland Studies and Solutions, Inc.



http://va.water.usgs.gov/projects/ffx_co_monitoring.htm

USGS Studies
• Sediment sources and transport
• Sediment and nutrient loadings
• Management strategies
• Restoration potential and 

effectiveness



Kingstowne Monitoring and Lake Sedimentation

Kingstowne Sediment Yields:
• 54 to 114 lbs/ft/year
• 1,116 to 2,486 lbs/acre/year

Lake Sedimentation Rates (PL566 Dams)
• 1,100 to 4,400 lbs/acre/year
• Need to consider trapping efficiency of lake



Questions?

Matt Meyers
Stormwater Planning Division
Department of Public Works and Environmental Services
703-324-5500
Matthew.meyers@fairfaxcounty.gov
www.fairfaxcounty.gov/dpwes/stormwater


