APPENDIX B: Retrofit Sites Spreadsheet

Spreadsheet Description
The following provides descriptions for the Back Creek Site Calculations spreadsheet. The full
spreadsheet is shown at the end of this Appendix. Table B-1 describes the first 22 columns which
contain the basic information on the retrofit.
Table B-1. Basic Retrofit Information
Column Heading
Description
Numbered site location. For sites with multiple retrofits, the retrofits are
Site ID
identified by letter (e.g. A, B, etc.)
Address
Nearest address for retrofit location.
Neighborhood/
The neighborhood or location name.
Location
Site Description
Description of the retrofit location.
General retrofit description. Other cells in the spreadsheet reference this
Practice
column.
Depending on the type of retrofit, indicates whether the retrofit is a Runoff
RR or ST
Reduction (RR) retrofit or a Stormwater Treatment (ST) retrofit.
Drainage area reaching the retrofit in acres. The Drainage Area is divided into
Drainage Area (acre)
impervious and turf.
Impervious Area
Area of the impervious cover within the drainage area.
(acre)
%IC
Percent of the impervious cover (IC) within the drainage area.
%Turf
Percent of turf within the drainage area.
P (in)
The precipitation event in inches. The spreadsheet is using the 1-inch storm.
Rv
The runoff coefficient. 𝑅𝑣 = 0.05 + 0.009(𝐼𝐶%)
Target Storage WQv
The storage needed to capture and treat the runoff from the 1-inch storm in
(CF)
cubic feet.
Available Practice
The width of the retrofit in feet.
Width (ft)
Available Practice
The length of the retrofit in feet.
Length (ft)
Ponding Depth (in)
The ponding depth of the retrofit in inches.
Filter Media Depth
The filter media depth of the retrofit in inches.
(in)
Gravel Depth (in)
The gravel depth of the retrofit in inches.
Top Surface Area (SF) The surface area of the top of ponding of the retrofit in square feet.
Bottom Surface Area The surface area of the top of the filter media, assuming 3:1 side slopes, in
(SF)
square feet.
Ponding Volume (CF) The ponding volume of the retrofit in cubic feet.
Soil Storage Volume
The volume of water in the filter media, using 0.4 porosity, in cubic feet.
𝑆𝑜𝑖𝑙 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑉𝑜𝑙𝑢𝑚𝑒 = 𝐵𝑜𝑡𝑡𝑜𝑚 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 × 𝐹𝑖𝑙𝑡𝑒𝑟 𝑀𝑒𝑑𝑖𝑎 𝐷𝑒𝑝𝑡ℎ × 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦
(CF)
The total storage volume of the retrofit in cubic feet.
Total Volume (CF)
𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑃𝑜𝑛𝑑𝑖𝑛𝑔 𝐷𝑒𝑝𝑡ℎ + 𝑆𝑜𝑖𝑙 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑉𝑜𝑙𝑢𝑚𝑒

% Water Quality
Volume

The percentage of the WQv treated by the retrofit.
% 𝑊𝑎𝑡𝑒𝑟 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 ÷ 𝑊𝑄𝑣
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Total phosphorus (TP), total nitrogen (TN), and total suspended solids (TSS) pollutant loads were
calculated using the Maryland DNR’s Urban Stormwater Calculator, found here:
http://dnr2.maryland.gov/ccs/Pages/funding/trust-fund_grants.aspx. Back Creek is located within the
Severn River watershed, with the MDE 8-digit number 2131002. The annual loading rate in lb/acre/yr
for the Severn River watershed is shown in Table B-2 below.
Table B-2. Annual Pollutant Loading Rate for Severn River (lbs/ac/yr)
Parameter
Impervious
Pervious
TP (lbs)
1.50
0.41
TN (lbs)
9.70
8.30
TSS (lbs)
548
83

The general equation to determine the pollutant load is as follows:
𝑃𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 𝐿𝑜𝑎𝑑 = 𝐼𝑚𝑝𝑒𝑟𝑣𝑖𝑜𝑢𝑠 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝐴𝑟𝑒𝑎 × 𝑈𝑟𝑏𝑎𝑛 𝐼𝑚𝑝𝑒𝑟𝑣𝑖𝑜𝑢𝑠 𝑅𝑢𝑛𝑜𝑓𝑓 𝐿𝑜𝑎𝑑
+ 𝐶𝑜𝑚𝑝𝑎𝑐𝑡𝑒𝑑 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝐴𝑟𝑒𝑎 × 𝑈𝑟𝑏𝑎𝑛 𝑃𝑒𝑟𝑣𝑖𝑜𝑢𝑠 𝑅𝑢𝑛𝑜𝑓𝑓 𝐿𝑜𝑎𝑑

Table B-3 describes the next four columns concerning pollutant load.
Table B-3. Pollutant Load
Column Heading
TP Pollutant Load
(lbs/yr)
TN Pollutant Load
(lbs/yr)
TSS Pollutant Load
(lbs/yr)

Description
The amount of total phosphorus runoff from the drainage area in pounds
per year.
The amount of total nitrogen runoff from the drainage area in pounds per
year.
The amount of total suspended solid runoff from the drainage area in
pounds per year.
The depth of water, spread over the impervious area of the drainage area,
Runoff Depth Captured
which was captured by the retrofit, in inches. This number is needed to
per Impervious Acre (in)
calculate the pollutant removal rates.

The following calculations listed in Table B-4 use the guidance found in the Chesapeake Bay Program
document, “Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater
Retrofit Projects”. The document provides three retrofit removal adjustor curves, one for TP, TN, and
TSS, to determine the pollutant removal rate for individual retrofits, given the Runoff Depth Captured
per Impervious Acre in inches.

B-2

Table B-4. Total Pollutant Removal
Column Heading
Description
Total Phosphorus
The percentage of TP removal by a retrofit using the CBP retrofit removal
Removal (%)
adjustor curves.
Total Phosphorus
The amount of TP removed in pounds per year. Found by multiplying the
Removal (lbs/yr)
TP Pollutant Load by the Total Phosphorus Removal (%).
Total Nitrogen Removal
The percentage of TN removal by a retrofit using the CBP retrofit removal
(%)
adjustor curves.
Total Nitrogen Removal
The amount of TN removed in pounds per year. Found by multiplying the
(lbs/yr)
TP Pollutant Load by the Total Nitrogen Removal (%).
Total Suspended Solids
The percentage of TSS removal by a retrofit using the CBP retrofit removal
Removal (%)
adjustor curves.
Total Suspended Solids
The amount of TSS removed in pounds per year. Found by multiplying the
Removal (lbs/yr)
TP Pollutant Load by the Total Suspended Solids Removal (%).

Finally, Table B-5 describes the last four columns in the spreadsheet. The Cost Effectiveness column was
calculated for TP, TN, and TSS separately.
Table B-5. Cost Estimate and Effectiveness
Column Heading
Description
The estimated design, construction, land acquisition, and 1 year of
Cost $
maintenance cost of the retrofit based on the amount of impervious area
treated.
Cost Effectiveness
The cost per pound of TP removed.
($/lb/TP Removed)
Cost Effectiveness
The cost per pound of TN removed.
($/lb/TN Removed)
Cost Effectiveness
The cost per pound of TSS removed.
($/lb/TSS Removed)
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