Crediting Data Needed for BMPs
For RSC, SPSC, Outfall, and Stream Restorations:
· *** Contractors will be required to take on-site soil samples for calculating nutrient reduction credit***
· Total Drainage Area (ac) - using GIS, USGS Stream Stats where possible
· Total Impervious Area in the Drainage Area (ac) - using GIS, USGS Stream Stats where possible
· BMP Drainage Area (ac) – using GIS, USGS Stream Stats where possible
· Bulk Density and Sediment Nutrient Content - default bulk density is 93.6 lbs/ft3 during planning stages, default rates are 1.05 lbs P per ton of sediment and 2.28 lbs N per ton of sediment. Planning rates are used for estimating purposes only and must always be replaced with individual site-specific values prior to reporting for nutrient and sediment reduction credit and impervious acre restoration credit by collecting on-site soil samples. 
· Project Length (LF) - total linear feet of stream to be restored or SPSC/RSC length
· Average Bank Height (ft) - the average vertical height of the eroding bank
· Water Quality Volume (WQv) Achieved (ac/ft) - for SPSC and RSCs
· WQv = [(P)(Rv)(A)]/12
· P = rainfall depth in inches and is equal to 1.0”
· Rv = volumetric runoff coefficient
· A = area in acres
· WQv Required - for SPSC and RSCs
· Quantity Management/Channel Protection Storage Volume (Cpv) - calculated Cpv for two- or ten-year peak discharge for New Development BMP’s. For SPSC and RSCs
· Pe Addressed (inches) - for SPSC and RSCs
· Pe Required (inches) - for SPSC and RSCs
· Previous BMP Type - for SPSC and RSCs (retrofit BMP’s only)
· WQv Prior to Conversion - for SPSC and RSCs (retrofit BMP’s only)
· Watershed Management Credit - Additional impervious acre credit when rainfall depth treated for watershed management is greater than the minimum 1” (i.e., PE>1”). For SPSC and RSCs
· Requires Protocols: **(Do not apply delivery factors)
· Protocol 1 - Prevented Sediment; typically bank erosion rate is estimated using BANCS method where BEHI and NBS scores are calculated and entered into regional bank erosion curves to determine annual rate of streambank retreat. 
· Protocol 1 TN Reduction (lbs)
· Protocol 1 TP Reduction (lbs)
· Protocol 1 TSS Reduction (lbs)
· Protocol 2 - Instream and Riparian Nutrient Processing during Base Flow
· Protocol 2 TN Reduction (lbs)
· Protocol 3 - Floodplain Reconnection Volume
· Protocol 3 TN Reduction (lbs)
· Protocol 3 TP Reduction (lbs)
· Protocol 3 TSS Reduction (lbs)
· Protocol 4 – Dry Channel RSC as a Stormwater Retrofit
· Protocol 4 TN Reduction (lbs)
· Protocol 4 TP Reduction (lbs)
· Protocol 4 TSS Reduction (lbs)
·  Protocol 5 – Alternative Prevented Sediment for Outfalls; accounts for sediment loss through vertical incision/erosion that is common at stormwater outfalls and not fully captured by Protocol 1
· Protocol 5 TN Reduction (lbs) 
· Protocol 5 TP Reduction (lbs)
· Protocol 5 TSS Reduction (lbs)
· Most of the protocols require specific tests or site monitoring to support the credit calculations (see Table 4 below for overview). Protocol 5 requires different site measurements as it deals with vertical (not lateral) erosion, in the headwater stream channel using a 5-step process to define the equilibrium headwater channel condition. For more information in calculating Protocol 5 please refer to Recommendations for Crediting Outfall and Gully Stabilization Projects in the Chesapeake Bay Watershed (July 2019) [footnoteRef:1][image: ] [1:  https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/approval_draft_outfall_restoration_memo_070119.pdf] 

· More information on the different protocols and how to determine appropriate credit can be found in the Unified Guide for Crediting Stream and Floodplain Restoration Projects in the Chesapeake Bay Watershed (Sept 2021) [footnoteRef:2] [2:  https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/unified_stream_restoration_guide_final_9.17.21.pdf] 

· Refer to Anne Arundel County’s BMP Credit Calculator for assistance in calculating total TN/TP/TSS reduction and total EIA (equivalent impervious acres): https://www.aacounty.org/departments/public-works/wprp/bmp-credit-calculator/index.html
· Plans - Include project plans. Please ask consultants to include 3 sets of crosshair coordinates on plan sheet
For General Upland BMPs:
· Total Drainage Area (ac) - using GIS, USGS Stream Stats where possible
· Total Impervious Area in the Drainage Area (ac) - using GIS, USGS Stream Stats where possible
· BMP Drainage Area (ac) – using GIS, USGS Stream Stats where possible
· BMP Type
· BMP size (sqft) - the total area within LOD 
· Water Quality Volume (WQv) Achieved (ac/ft)
· WQv = [(P)(Rv)(A)]/12
· P = rainfall depth in inches and is equal to 1.0”
· Rv = volumetric runoff coefficient
· A = area in acres
· WQv Required
· Quantity Management/Channel Protection Storage Volume (Cpv) -Calculated Cpv for two- or ten-year peak discharge for New Development BMP’s
· Pe Addressed (inches)
· Pe Required (inches)
· Previous BMP Type (for retrofit BMP’s only)
· WQv Prior to Conversion (for retrofit BMP’s only)
· Watershed Management Credit - additional impervious acre credit when rainfall depth treated for watershed management is greater than the minimum 1” (i.e., PE>1”)
· C3 practice eligible for GSI - the Green Stormwater Infrastructure (GSI) credit is provided when a BMP provides water quality treatment and incorporates natural processes using vegetation and soils. Crediting for Runoff Reduction (RR) practices are 35% more effective at removing TN, TP, and TSS than ST practices, therefore RR practices receive GSI credit equal to 1.35 X impervious acre credit. Upland BMPs/all Chapter 5 BMPs listed in Table III. Impervious Acre Credits of Upland Best Management Practice from Accounting from Stormwater Wasteload Allocations and Impervious Acres Treated (Nov 2021)[footnoteRef:3] are constructed to meet the required design criteria and automatically receive the GSI credit (therefore no credit needs to be added)  [3:  https://mde.maryland.gov/programs/water/StormwaterManagementProgram/Documents/Final%20Determination%20Dox%20N5%202021/MS4%20Accounting%20Guidance%20FINAL%2011%2005%202021.pdf] 

· Plans - Include project plans. Please ask consultants to include 3 sets of crosshair coordinates on plan sheet
For Living Shorelines:
· *** Contractors will be required to take on-site soil samples for calculating nutrient reduction credit*** 
· Length of restored shoreline (LF) - linear feet of shoreline to be restored
· Average Bank Height (ft) - the average vertical height of the eroding bank
· Lateral Erosion Rate (ft/yr) - refer to Shoreline Erosion Transect Map within our BMP calculator, verify with aerial imagery, and/or take on-site measurements over time
· Area of planting - area of planted or re-planted tidal wetland (in acres or square feet)
· Requires shoreline protocols - always use protocols unless nonconforming cases (i.e., during planning efforts, historic projects, or nonconforming projects where Protocol 1 reductions are negligible but the project results in an ecological lift)
· Protocol 1 (Prevented Sediment) - Protocol 1 provides an annual mass sediment reduction credit for shoreline management practices that prevent tidal shoreline erosion that would otherwise be delivered to nearshore/downstream waters
· Protocol 1 TN Reduction (lbs)
· Protocol 1 TP Reduction (lbs)
· Protocol 1 TSS Reduction (lbs)
· Protocol 2 (Denitrification) - Protocol 2 provides an annual mass nitrogen reduction credit for shoreline management practices that include vegetation. (Calculated by multiplying acres of planting by unit denitrification rate)
· Protocol 2 TN Reduction (lbs)
· Protocol 3 (Sedimentation) - Protocol 3 provides an annual mass sediment and phosphorus reduction credit for shoreline management practices that include vegetation. (Calculated by multiplying acres of planting by unit sedimentation value)
· Protocol 3 TP Reduction (lbs)
· Protocol 3 TSS Reduction (lbs)
· Protocol 4 (Marsh Redfield Ratio) - Protocol 4 provides a one-time nutrient reduction credit for shoreline management practices that include vegetation. (Calculated by multiplying acres of planting by unit marsh Redfield ration value)
· Protocol 4 TN Reduction (lbs)
· Protocol 4 TP Reduction (lbs)
· Sand Reduction Factor - default to 0.551 in early (0-30%) planning stages, then verify the percentage of sand measured at the site and use that value instead for 60%+ planning. Sand reduction factor is applied to the final TSS load.
· Soil Bulk Density - default to 93.6 lbs/ft3 in early (0-30%) planning stages, then verify with on-site soil samples and use that value instead for 60%+ planning.
· Bank Instability Reduction Factor - projects where slope stability has not been addressed/slopes greater than the angle of repose should enter 0.5; otherwise, the default value is 1.
· Plans - Include project plans. Please ask consultants to include 3 sets of crosshair coordinates on plan sheet
· For more information on shoreline crediting see: WTWG: Recommendations of the Expert Panel to Define Removal Rates for Shoreline Management Projects (Nov 2019)[footnoteRef:4] [4:  https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Final_Shoreline-Management_RPT__APPENDICES_12-18-19.pdf] 
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Table 4. Protocol-Specific Site Investigations

Protocol 1

Protocol 2

e Measuring Bank Retreat Rates
e Project Efficiency Monitoring

e Mapping EHZ (surveys)
e Floodplain soil profiles

(optional) e Groundwater monitoring
o Bulk Density and Sediment (optional)
Nutrient Content
Protocol 3 Protocol 5

e Legacy Sediment Investigations
e Hydrologic/hydraulic modeling
o Wetland Delineation

o Vertical Incision

o Channel Parameters

* Bulk Density

o Sediment Nutrient Content

Protocol 4 does not include any protocol-specific site investigations.





