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Typical Steps to Set Up An Offset Program

• Step 1 – Ordinance & Policy: which sites are 
eligible, scale of trading, etc.

• Step 2 – Administrative Set-Up: collecting, 
tracking, and spending $$$

• Step 3 – ID specific projects & costs: retrofits, 
restoration, land preservation, etc.

• Step 4 – Set rate for unmet load: e.g., $/pound 
of P

• Step 5 – Start banking, tracking & building (or 
build and then bank) 
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Challenges

• Funding/Startup Costs
• Perception Issues
• Planning
• Permitting
• Implementation
• Tracking and Administration
• Monitoring and Maintenance
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Private Sector Involvement

• Leverage Venture Capital – Private Investment 
for Public Benefit

• Formalize Process for Participation and 
Verification
– Prospectus
– Banking Instrument
– Success Criteria
– Financial Assurances
– Trading Guidelines
– Credit and Debit Administration
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VA Soil and Water Conservation Board 
GUIDANCE DOCUMENT ON 
STORMWATER NONPOINT 

NUTRIENT OFFSETS

http://www.townhall.virginia.gov/L/GetFile.c 
fm?File=E:\townhall\docroot\GuidanceDocs\ 

199\GDoc_DCR_4007_v1.pdf
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Small Group Discussions

• Is it a good idea?
• Who benefits?  Developers, local program, 

water resources?
• Worth administrative burden?
• Best practices to use?
• Right for your community?











SiteSite--byby--Site approach did not addressSite approach did not address 
existing problemsexisting problems



The CountyThe County’’s Comprehensive s Comprehensive 
ApproachApproach

Step back from Step back from 
sitesite--byby--sitesite
Assess the Assess the 
condition of the condition of the 
streamsstreams
Base water quality Base water quality 
requirements on requirements on 
the needs of the the needs of the 
streamsstreams



Identified 
over 69.4 

miles where a  
streamside 
buffer was 
not present

In 2000, the County evaluated In 2000, the County evaluated 
440 miles of streams and440 miles of streams and……



Identified over 
97 stream 

obstructions 
causing 

significant 
impacts to 

stream



Identified 478 
sections of 
streambank 

that were 
experiencing 

significant 
erosion



Watershed Management AreasWatershed Management Areas

Used assessment data to score reaches and Used assessment data to score reaches and 
divide watersheds into management areasdivide watersheds into management areas

Watershed Preservation AreasWatershed Preservation Areas
Watershed Enhancement Areas Watershed Enhancement Areas 
Watershed Restoration AreasWatershed Restoration Areas

Create 4Create 4thth group based on existing developed group based on existing developed 
corridorscorridors

Urban Management AreasUrban Management Areas



Watershed Management AreasWatershed Management Areas



Watershed Management AreasWatershed Management Areas

Watershed Preservation AreasWatershed Preservation Areas
Streams are typically in good conditionStreams are typically in good condition
Few corrective actions are needed in the streams in Few corrective actions are needed in the streams in 
these watershedthese watershed
BMPs are requiredBMPs are required

Watershed Enhancement AreasWatershed Enhancement Areas
Streams are in fair conditionStreams are in fair condition
Corrective actions are needed in the watershedCorrective actions are needed in the watershed
Development may qualify to pay into the Development may qualify to pay into the 
Environmental Fund in lieu of a BMPEnvironmental Fund in lieu of a BMP



Watershed Management AreasWatershed Management Areas
Watershed Restoration AreasWatershed Restoration Areas

Streams are in poor conditionStreams are in poor condition
Extensive corrective actions are needed in the Extensive corrective actions are needed in the 
watershedwatershed
Development may qualify to pay into the Development may qualify to pay into the 
Environmental Fund in lieu of a BMPEnvironmental Fund in lieu of a BMP

Urban Management AreasUrban Management Areas
Corridors of intensely developed sitesCorridors of intensely developed sites
Streams are in fair to poor conditionStreams are in fair to poor condition
Extensive corrective actions are needed in the Extensive corrective actions are needed in the 
watershedwatershed
Development will be required to pay into the Development will be required to pay into the 
Environmental FundEnvironmental Fund



Watershed ProjectsWatershed Projects

The Environmental Fund is used to:The Environmental Fund is used to:
Conduct stream restoration projectsConduct stream restoration projects
Restore riparian buffersRestore riparian buffers
Stabilize eroding Stabilize eroding streambanksstreambanks
Develop educational materials/programsDevelop educational materials/programs



Watershed Management ProgramWatershed Management Program
Water Quality Requirements are now based on Water Quality Requirements are now based on 
site specific data PLUS the health of the  site specific data PLUS the health of the  
streams in the watershedstreams in the watershed

Our Program allows us to take money that would Our Program allows us to take money that would 
have been spent on ineffective BMPs and apply have been spent on ineffective BMPs and apply 
that to watersheds that need repair that to watersheds that need repair 

Through a Watershed approach, we have added Through a Watershed approach, we have added 
Stream Restoration to our Water Quality Stream Restoration to our Water Quality 
RequirementsRequirements



Approximately 900 stream reaches were identified 
during the stream assessments

Which stream reaches are the best candidates
for stream restoration projects?

1.  Use filter method to narrow the range of 
choice

2.  Use a feasibility assessment to select 
final candidates

Prioritizing Stream Restoration 
Projects



Watershed 
Impervious

Surface
Habitat
Score

Upstream 
Impacts

Feasibility 
Assessments

Inventory
Data

The Prioritization Process



An Iterative Process
After several projects 
are completed, the 
process is repeated, 
yielding a revised list of 
priority reaches to 
choose from



Jamestown Apartments Stream Jamestown Apartments Stream 
Restoration ProjectRestoration Project

Drainage area of approximately 100 acresDrainage area of approximately 100 acres
Predominant land use is older single family Predominant land use is older single family 
residential (approximately 35% impervious)residential (approximately 35% impervious)
Eroding channel threatened buildings and Eroding channel threatened buildings and 
parking areasparking areas
Project consisted restoring approximately 1400 Project consisted restoring approximately 1400 
feet the stream using natural channel design feet the stream using natural channel design 
conceptsconcepts
Also restored significant lawn area to a riparian Also restored significant lawn area to a riparian 
bufferbuffer
Design: $78,000 / Construction: $236,000Design: $78,000 / Construction: $236,000











Henrico Communications Henrico Communications 
Stream Restoration ProjectStream Restoration Project

Drainage area of approximately 125 acresDrainage area of approximately 125 acres
Predominant land use is retail / commercial Predominant land use is retail / commercial 
(approximately 60% impervious)(approximately 60% impervious)
Project consisted restoring approximately 1400 Project consisted restoring approximately 1400 
feet the stream using natural channel design feet the stream using natural channel design 
conceptsconcepts
Approximately 700 feet of the restored channel Approximately 700 feet of the restored channel 
was along new alignmentwas along new alignment
Also included a walking trail and interpretive Also included a walking trail and interpretive 
signage (Design: $40,000 / Construction: signage (Design: $40,000 / Construction: 
$166,000)$166,000)
Design: $135,000 / Construction: $490,000Design: $135,000 / Construction: $490,000













Keith O White, P.E.Keith O White, P.E. 
Senior EngineerSenior Engineer 

Engineering and Environmental Services DivisionEngineering and Environmental Services Division 
Henrico County Department of Public WorksHenrico County Department of Public Works 

P.O. Box 90775P.O. Box 90775 
Henrico, Virginia  23273Henrico, Virginia  23273 

(804) 501(804) 501--74757475 
whi24@co.henrico.va.uswhi24@co.henrico.va.us 

http://www.co.henrico.va.us/departments/works/engineeringhttp://www.co.henrico.va.us/departments/works/engineering------ 
environmentalenvironmental--services/services/

mailto:whi24@co.henrico.va.us
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http://www.co.henrico.va.us/departments/works/engineering---environmental-services/
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