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Why do we need the data?
• 20% Imp Restoration Goal 
• Chesapeake Bay TMDL
• Local watershed TMDLs
• Project Documentation, MOU, etc.
• BMP database – Inspections and verification  



Project Reporting 
• Fiscal year cycle 
• Report a project to claim credit
• GIS Coverages 
• Drainage area maps
• Design, Under Construction and Complete
• Metrics - BMP Table, Stream form, Shoreline
• Small projects – not to make it onerous
• Collaborative effort
Take home: 1. BMP metrics 2. Plans, reports 3. GIS files (if available)
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BMP Class  

• S- Structural (ponds, basins, etc)
• *A- Alternative (Stream, Shoreline, etc)
• E- ESD (runoff reduction)

*Credits for “A” are calculated based on approved protocols
BMP data Forms– BMP, Stream, Shoreline, etc.

From: Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated, Guidance for National 
Pollutant Discharge Elimination System Stormwater Permits, MDE, August 2014



Credits 
Restoration BMPs

 Impervious Area Equivalent = Runoff Depth Treated × Impervious Area

Shoreline Stabilization
 Impervious Area Equivalent = Length of Stabilization (feet) × 0.04

Stream Restoration
 Impervious Area Equivalent = Length of Restoration (feet) × 0.01

Impervious Removal (impervious to grass)
 Impervious Area Equivalent = Impervious Area Removed (acres) × 0.75

Outfall Stabilization (max 200 feet)
 Impervious Area Equivalent = Length of Stabilization (feet) × 0.01

Nutrient and TMDL Credits
 Approved Expert Panels/MDE Guidance

Protocols and BEHI (if applicable) information always required 



BMP Table 

Each BMP information should be provided separately 



Stream Data Form



Shoreline Reporting 



Stream Restoration Crediting Protocols

Basic Conditions to be Met
 Bank armoring and riprap to protect 

infrastructure do not count
 Reach > 100 feet
 Comprehensive approach to address 

long term stability
 Reconnection of floodplain 

encouraged

North Cypress Branch



Stream Restoration Crediting Protocols
Four Protocols
• Intermittent & Perennial Channels

• Protocol 1: Prevented Sediment**
• Protocol 2: Instream Denitrification
• Protocol 3: Floodplain Reconnection

• Ephemeral Channels
• Protocol 4: Dry Channel RSC as a Retrofit*

*Combined Protocol 1 and 4 credits could be claimed

** Provide BEHI data



Regenerative Step Pool Storm Conveyance (SPSC)

Can be grouped in either category
• Intermittent & Perennial Streams

• Stream Restoration Crediting Protocol 1,2,3** 

• Ephemeral Channels
• Stream Restoration Crediting Protocol 4*

• Drainage Area
• Impervious Area
• WQv Provided
• Runoff Depth Treated

*Combined Protocol 1 and 4 credits could be claimed

** Provide BEHI data

Riva 400



Protocol 1: Prevented Sediment
Gives Credit for projects that prevent bank and bed erosion
1. Estimate erosion rates and annual sediment loadings

• Bank Erosion Hazard Index and Near Bank Stress Method 
combine to get sediment loadings (BANCS method)

2. Convert erosion rates to nitrogen and phosphorus 
loadings
• 1.05 lbs P/ton 
• 2.28 lbs N/ton

3. Estimate reduction in loadings with restoration
• 50% effective



Protocol 2: Instream and Riparian Nutrient 
Processing during Base Flow

Credit for projects that promote denitrification
during base flow
1. Length of restored stream with bank height 

ratio 1.0 or less
2. Determine dimensions of box
3. Multiply hyporheic box mass by unit 

denitrification rate (1.06 X 10-4 lbs/ton/day)



Protocol 3: Credit for Floodplain 
Reconnection Volume

Credit for projects that reconnect stream channels to 
their floodplain over a wide range of storm events
1. Estimate the floodplain connection volume

• Survey of additional runoff that can be diverted from 
stream to floodplain during storm events

• Detailed H&H modeling required
2. Estimate the nitrogen and phosphorus removal rate 
3. Compute annual N, P, and TSS load delivered to 

project
4. Multiply pollutant load by removal rate to get 

reduction credit



Summary of Credits



Shoreline Management Crediting Protocols
Basic Qualifying Conditions
 Preferred method is living shoreline (must 

prove why it can’t be done)
 Active erosion
 Water quality benefit
 Consider shoreline habitat (existing and 

proposed marsh)



Qualifying Conditions



Qualifying Conditions

Four Protocols
1. Prevented sediment
2. Denitrification
3. Sedimentation
4. Marsh Redfield Ratio 

South River Farm Park



Gives credit for projects that prevent bank erosion
1. Estimate shoreline erosion rate

• Maryland Department of Natural Resources Coastal 
Atlas website, use Shoreline Rates of Change layer 

2. Convert shoreline erosion to sediment load 
(equation V=LEB)
• Volume of sediment (V) = Length of shoreline (L) X 

shoreline recession rate (E) X bank height (B)
• Convert cubic feet to pounds using soil bulk density of 

93.6 lb/ft3, then convert to tons
3. Estimate shoreline restoration efficiency

• 100% effective

Protocol 1: Prevented Sediment



Gives credit for projects that incorporate 
marsh planting areas
1. Determine the net increase in marsh 

plantings (in acres)
2. Multiply acres of marsh plantings x 85 lbs

total Nitrogen/acre/year (denitrification
rate)

Protocol 2: Denitrification



Gives credit for sediment trapping abilities of 
marsh plantings and sediment deposition 
behind structures
1. Determine the net increase in marsh 

plantings (acres)
2. Multiply acres of marsh planting by 6,959 lbs

total suspended solids/acre/year (unit 
sedimentation value)

3. Total Phosphorus load removed = acres of 
marsh plantings X 5.29 lbs total 
phosphorus/acre/year

Protocol 3: Sedimentation



Gives one time credit for first year based 
upon vegetative uptake of nutrients for 
marsh grass growth
1. Determine the net increase in marsh 

plantings (acres)
2. Multiply acres of marsh planting by unit 

marsh Redfield ratio value (6.83 lbs total 
nitrogen/acre and 0.3 lbs total 
phosphorus/acre.

Protocol 4: Marsh Redfield Ratio



Shoreline Management Summary



GIS Files 
What we need from you
• Project location 
• Line Feature

• Stream Restoration, SPSCs, Outfall 
Stabilization

• Represents the Linear Footage (LF) of 
the BMP

• Also represents which Protocols are 
applied to which line segment

• Polygon Feature 
• All other Restoration BMPs
• Represents the footprint of the 

restored BMP
• Drainage area

GIS coverage - Shapefile Instructions For 
NGOs Version 1.0



GIS
Example:

Project Location
• Polygon or Point
• Line
Drainage Area



GIS
QA/QC
• Drainage areas do 

not overlap
• Area of the 

polygon should 
equal the Drainage 
Area on the BMP 
Data Form



GIS
QA/QC
• Drainage areas do 

not overlap
• Area of the 

polygon should 
equal the Drainage 
Area on the BMP 
Data Form



Project Coordination 
• Storm ID (Unique ID) Assignment will be assigned by the County for all BMPs 

(ponds, streams restoration, shoreline, etc.) 
• All project documents should reference the Storm ID as the BMP identifier
• Project Contact 
Timing
 Completed1

 Under Construction
 30% Phase 
1Need Confirmation and As-builts
• Construction complete (or substantially complete) or
• Construction final inspection/approval or 
• Conditional Acceptance



Take Home Points 
• Metrics for each BMP
• As-builts, design plans and reports
• Design Protocol Information 
• BEHI data
• GIS files1

• Coordination – Project Contact 
• Drainage area maps
1 NA for small ESD practices (Drainage area maps required)



Links
1. Recommendations of the Expert Panel to Define 

Removal Rates for Individual Stream Restoration 
Projects http://chesapeakestormwater.net/wp-
content/uploads/dlm_uploads/2013/10/stream-
restoration-short-version.pdf

2. Accounting for Stormwater Wasteload Allocations 
and Impervious Acres Treated 
http://www.mde.state.md.us/programs/Water/Stor
mwaterManagementProgram/Documents/NPDES%2
0MS4%20Guidance%20August%2018%202014.pdf

3. MDE Stormwater Design Manual 
http://mde.maryland.gov/programs/Water/Stormw
aterManagementProgram/Pages/stormwater_desig
n.aspx

4. Recommendations of the Expert Panel to Define 
Removal Rates for Shoreline Management Projects 
https://www.chesapeakebay.net/documents/Shoreli
ne_Management_Protocols_Final_Approved_07132
015-WQGIT-approved.pdf

http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2013/10/stream-restoration-short-version.pdf
http://www.mde.state.md.us/programs/Water/StormwaterManagementProgram/Documents/NPDES%20MS4%20Guidance%20August%2018%202014.pdf
http://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/stormwater_design.aspx
https://www.chesapeakebay.net/documents/Shoreline_Management_Protocols_Final_Approved_07132015-WQGIT-approved.pdf


Questions?

Raghu Badami, PE
pwbada78@aacounty.org
Melissa Harlinski
pwharl45@aacounty.org
Melissa Bragg 
pwbrag47@aacounty.org

mailto:pwbada78@aacounty.org
mailto:pwharl45@aacounty.org
mailto:pwbrag47@aacounty.org
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