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DEQ Virginia Runoff Reduction Method Re-Development Compliance Spreadsheet  -  Version 3.0

Project Name:
Date:

Linear Development Project? No

Site Information

Post-Development Project (Treatment Volume and Loads)
4.32 ####

20% Linear project? No
The site's net increase in impervious cover (acres) is: 1.002089073

Post-Development TP Load Reduction for Site (lb/yr): 3.17

Pre-ReDevelopment Land Cover  (acres)
A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed,
protected forest/open space or reforested land 0.00

Managed Turf (acres) -- disturbed, graded for
yards or other turf to be mowed/managed 1.10 1.10

Impervious Cover (acres) 3.22 3.22

4.32

Post-Development Land Cover  (acres)
A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed,
protected forest/open space or reforested land 0.00

Managed Turf (acres) -- disturbed, graded for
yards or other turf to be mowed/managed 0.10 0.10

Impervious Cover (acres) 4.22 4.22

Area Check OK. OK. OK. OK. 4.32

Constants Runoff Coefficients (Rv)
Annual Rainfall (inches) 43 A Soils B Soils C Soils D Soils
Target Rainfall Event (inches) 1.00 Forest/Open Space 0.02 0.03 0.04 0.05
Total Phosphorus (TP) EMC (mg/L) 0.26 Managed Turf 0.15 0.20 0.22 0.25
Total Nitrogen (TN) EMC (mg/L) 1.86 Impervious Cover 0.95 0.95 0.95 0.95
Target TP Load (lb/acre/yr) 0.41
Pj (unitless correction factor) 0.90

MASON ROW
9/23/2016

 Maximum reduction required:

Enter Total Disturbed Area (acres) Check:

Land cover areas entered correctly?
Total disturbed area entered?

BMP Design Specifications List: 2013 Draft Stds & Specs

CLEAR  ALL

2011 BMP Standards and Specifications 2013 Draft BMP Standards and Specifications

data input cells

constant values

calculation cells

final results

Pre-ReDevelopment Listed Adjusted1

Forest/Open Space Cover (acres) 0.00 0.00
Forest/Open Space

Cover (acres) 0.00
Forest/Open Space

Cover (acres) 0.00

Weighted Rv(forest) 0.00 0.00 Weighted Rv(forest) 0.00 Weighted Rv(forest) 0.00
% Forest 0% 0% % Forest 0% % Forest 0%

Managed Turf Cover (acres) 1.10 0.10 Managed Turf Cover
(acres) 0.10 Managed Turf Cover

(acres) 0.10

Weighted Rv(turf) 0.25 0.25 Weighted Rv (turf) 0.25 Weighted Rv (turf) 0.25

% Managed Turf 26% 3% % Managed Turf 2% % Managed Turf 3%

Impervious Cover (acres) 3.22 3.22 Impervious Cover (acres) 4.22
ReDev. Impervious

Cover (acres) 3.22
New Impervious Cover

(acres) 1.00

Rv(impervious) 0.95 0.95 Rv(impervious) 0.95 Rv(impervious) 0.95 Rv(impervious) 0.95

% Impervious 74% 97% % Impervious 98% % Impervious 97%

Total Site Area (acres) 4.32 3.32 Final Site Area (acres) 4.32
Total ReDev. Site Area

(acres) 3.32

Site Rv 0.77 0.93 Final Post Dev Site Rv 0.93 ReDev Site Rv 0.93

Pre-ReDevelopment Treatment Volume
(acre-ft) 0.2776 0.2568

Final Post-Development
Treatment Volume

(acre-ft)
0.3361

Post-ReDevelopment
Treatment Volume

(acre-ft)
0.2568

Post-Development
Treatment Volume

(acre-ft)
0.0793

Pre-ReDevelopment Treatment Volume
(cubic feet) 12,094 11,184

Final Post-Development
Treatment Volume

(cubic feet)
14,640

Post-ReDevelopment
Treatment Volume

(cubic feet)
11,184

Post-Development
Treatment Volume (cubic

feet)
3,456

Pre-ReDevelopment TP Load
(lb/yr) 7.60 7.03

Final Post-
Development TP

Load
(lb/yr)

9.20
Post-ReDevelopment

Load (TP)
(lb/yr)*

7.03 Post-Development TP
Load (lb/yr) 2.17

Pre-ReDevelopment TP Load per acre
(lb/acre/yr)

1.76 2.12
Final Post-Development

TP Load per acre
(lb/acre/yr)

2.13
Post-ReDevelopment TP

Load per acre
(lb/acre/yr)

2.12

1.36

Max. Reduction
Required

(Below Pre-
ReDevelopment Load)

20%

TP Load Reduction
Required for

Redeveloped Area
(lb/yr)

1.41
TP Load Reduction
Required for New

Impervious Area (lb/yr)
1.76

3.17

N/A

54.36

LAND COVER SUMMARY -- POST DEVELOPMENTLAND COVER SUMMARY --  PRE-REDEVELOPMENT

Linear Project TP Load Reduction Required (lb/yr):

Treatment Volume and Nutrient Load

Land Cover Summary-Post (Final)Land Cover Summary-Pre

Pre-ReDevelopment TN Load (lb/yr)
Final Post-Development TN Load

(Post-ReDevelopment & New Impervious)
(lb/yr)

65.80

Land Cover Summary-Post

Post-ReDevelopment

TP Load Reduction Required (lb/yr)

Post-Development Requirement for Site Area

Nitrogen Loads (Informational Purposes Only)

Baseline TP Load (lb/yr)
(0.41 lbs/acre/yr applied to pre-redevelopment area excluding

pervious land proposed for new impervious cover)

1 Adjusted Land Cover Summary:
Pre ReDevelopment land cover minus pervious land cover (forest/open space or
managed turf) acreage proposed for new impervious cover.

Adjusted total acreage is consistent with Post-ReDevelopment acreage (minus  acreage
of new impervious cover).

Column I shows load reduction requriement for new impervious cover (based on new
development load limit, 0.41 lbs/acre/year).

Post ReDev. & New Impervious

Treatment Volume and Nutrient  Load

Land Cover Summary-Post

Post-Development New Impervious

Runoff Volume and Curve Number Calculations

1-year storm 2-year storm 10-year storm
2.64 3.19 4.90

*Notes (see below):

A Soils B Soils C Soils D Soils Total Area (acres): 4.32
Area (acres) 0.00 0.00 0.00 0.00

CN 30 55 70 77 0
Area (acres) 0.00 0.00 0.00 0.10

CN 39 61 74 80
Area (acres) 0.00 0.00 0.00 4.22

CN 98 98 98 98

CN(D.A. A)
98

1-year storm 2-year storm 10-year storm

2.41 2.96 4.66

2.41 2.96 4.66

Adjusted CN* 98 98 98
*See Notes above

[1] The curve numbers and runoff volumes computed in this spreadsheet for each drainage area are limited in their applicability for determining and demonstrating compliance with water
quantity requirements. See VRRM User's Guide and Documentation for additional information.

[2] Runoff Volume (RV) for pre- and post-development drainage areas must be in volumetric units (e.g., acre-feet or cubic feet) when using the Energy Balance Equation. Runoff measured in
watershed-inches and shown in the spreadsheet as RV(watershed-inch) can only be used in the Energy Balance Equation when the pre- and post-development drainage areas are equal.
Otherwise RV(watershed-inch) must be multiplied by the drainage area.

[3] Adjusted CNs are based on runoff reduction volumes as calculated in D.A. tabs. An alternative CN adjustment calculation for Vegetated Roofs is included in BMP specification No. 5.

Enter design storm rainfall depths (in):

Runoff Reduction
Volume (ft3):

Drainage Area Curve Numbers and Runoff Depths*
Curve numbers (CN, CNadj) and runoff depths (RV Developed ) are computed with and without reduction practices.

RVDeveloped (watershed-inch)  with Runoff Reduction*

Impervious Cover

Drainage Area A

RVDeveloped (watershed-inch)  with no Runoff Reduction*

Managed Turf -- disturbed, graded for yards or other
turf to be mowed/managed

Forest/Open Space -- undisturbed, protected
forest/open space or reforested land

Use NOAA Atlas 14 (http://hdsc.nws.noaa.gov/hdsc/pfds/)
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AREA CURVE RUNOFF Q RUNOFF LENGTH SLOPE MANNING'S  DIA. CAPA- VEL. FLOW NORMAL
NUMBER INCRE- Q10 'n' CITY TIME DEPTH

FROM TO "A" MENT UPPER LOWER
POINT POINT ACRES CN C.F.S. C.F.S. END END FT. FT./FT.  IN. C.F.S. F.P.S. SEC. IN.

5 4 0.71 98 1.10 1.10 335.58 335.28 25 0.0120 0.011 8 1.55 4.86 5.14 4.94
4 1355 0.07 97 0.46 1.56 335.18 333.02 129 0.0167 0.013 15 8.32 5.23 24.69 4.38

1355 3007 0.27 96 1.77 3.33 332.44 331.87 52 0.0110 0.013 15 6.73 5.50 9.45 7.42

879 852 1.02 98 6.79 6.79 330.76 325.45 177 0.0300 0.013 15 11.14 9.57 18.49 8.42
3 852 0.21 97 1.39 1.39 325.59 325.45 7 0.0200 0.013 15 9.09 5.39 1.30 3.95

852 2266 0.00 0.00 0.00 8.18 325.30 317.99 145 0.0504 0.013 15 14.44 12.20 11.89 8.05

INVERT ELEV'S
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1 2 3 4 5 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
879 DI-3B 10 0+00 0.22 98 1.46 0.00 1.46 0.03 0.02 5.23 1.50 0.29 0.08 4.00 0.77 3.13 0.17 0.15 10.10 10 0.99 0.9997647 1.46 0.00
3 DI-3B 10 0+00 0.21 97 1.39 0.02 1.41 0.03 0.02 5.11 1.50 0.29 0.08 4.00 0.77 3.13 0.17 0.15 10.05 10 0.99 0.9999223 1.41 0.00

1355 DI-3C 10 0+00 0.27 96 1.77 0.00 1.77 0.02 0.02 4.42 1.50 0.34 0.08 4.00 - - - - - 10 - - 1.77 0.00
4 DI-3B 6 0+00 0.07 97 0.46 0.00 0.46 0.02 0.02 2.78 1.50 0.54 0.08 4.00 0.97 3.13 0.17 0.19 4.92 6 1.22 1 0.46 0.00
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Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Mannings
Coefficient

0.010

Slope
Bottom Width 4.00 ft
Discharge 167.84 cfs

Results

Depth 3.08 ft
Flow Area 12.3 ft²
Wetted
Perimeter

10.16 ft

Top Width 4.00 ft
Velocity 13.62 ft/s

str. 2670 AND  2

Rectangular  Channel

Manning's  Formula

Channel  Depth

0.0065 ft/ft
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70 69 0.247 2.5 0.618 4.0 0.988 8 216 331.60 327.93 1.7% 0.011 1.85 1195686.23 1.20 0.58 0.21
69 104 0.551 2.5 1.378 4.0 2.204 10 8 326.05 325.90 1.8% 0.011 3.53 2281498.60 2.28 0.90 0.08
104 68 0.551 2.5 1.378 4.0 2.204 10 67 325.80 324.23 2.3% 0.011 3.94 2546488.52 2.55 1.17 0.34
68 67 0.582 2.5 1.455 4.0 2.328 10 247 323.98 315.86 3.3% 0.011 4.67 3018299.84 3.02 1.56 0.69
67 66 0.613 2.5 1.533 4.0 2.452 10 256 315.56 310.85 1.8% 0.011 3.49 2255645.92 2.26 0.72 -0.20
66 65 1.228 2.5 3.070 4.0 4.912 10 208 310.75 309.51 0.6% 0.011 1.99 1286170.60 1.29 -1.78 -3.63
65 144 1.228 2.5 3.070 4.0 4.912 10 199 309.33 307.30 1.0% 0.011 2.60 1680423.90 1.68 -1.39 -3.23

198 197 0.011 2.5 0.028 4.0 0.044 8 200 329.92 323.56 3.2% 0.011 2.53 1635181.71 1.64 1.61 1.59
197 196 0.021 2.5 0.053 4.0 0.084 8 200 323.54 322.69 0.4% 0.011 0.92 594611.53 0.59 0.54 0.51
196 26 0.032 2.5 0.080 4.0 0.128 8 401 322.68 321.04 0.4% 0.011 2.85 1842003.12 0.91 0.83 0.78
26 25 0.224 2.5 0.560 4.0 0.896 8 461 320.94 318.82 0.5% 0.011 0.96 620464.21 0.62 0.06 -0.28

69 86 0.428 2.5 1.070 4.0 1.712 8 370 326.10 324.90 0.3% 0.011 0.81 523516.68 0.52 -0.55 -1.19
86 1101 0.454 2.5 1.135 4.0 1.816 8 14 324.80 324.50 2.1% 0.011 2.07 1337875.95 1.34 0.20 -0.48

1101 1102 0.454 2.5 1.135 4.0 1.816 8 130 324.25 320.77 2.7% 0.011 2.32 1499455.17 1.50 0.36 -0.32
1102 1103 0.454 2.5 1.135 4.0 1.816 8 13 320.54 320.19 2.7% 0.011 2.32 1499455.17 1.50 0.36 -0.32
1103 85 0.457 2.5 1.143 4.0 1.828 8 120 320.15 316.73 2.9% 0.011 2.40 1551160.52 1.55 0.41 -0.28
85 25 0.465 2.5 1.163 4.0 1.860 8 335 315.69 314.32 0.4% 0.011 0.91 588148.36 0.59 -0.57 -1.27

REMAINING
CAPACITY

(BASED ON 2.5
PFF) (MGPD)

MANNING'S
n

CAPACITY
(CFS)

CAPACITY
(GPD)

CAPACITY
(MGPD)

REMAINING
CAPACITY

(BASED ON
4.0 PFF)
(MGPD)

PEAK
FLOW

FACTOR
SIZE
(IN.)

LENGTH
(FT.)

SLOPE
(%)

INV. IN
(LOWER)

EXISTING SANITARY OUTFALL CAPACITY ANALYSIS

FROM TO
INV. OUT
(UPPER)

AVERAGE
FLOW

(MGPD)

PEAK FLOW
W. 2.5 PFF

(MGPD)

PEAK
FLOW

FACTOR

PEAK FLOW
W. 4.0 PFF

(MGPD)

RESIDENTIAL: GPD
GENERAL 100 /PER PERSON

SINGLE-FAMILY 370 /PER RESIDENCE
TOWNHOUSE UNIT 300 /UNIT
APARTMENT UNIT 300 /UNIT

COMMERCIAL:
GENERAL 2000 /ACRE

MOTEL 130 /UNIT
OFFICE 30 /EMPLOYEE

0.2 /NET FT2

DESIGN FLOWS:

RESIDENTIAL
EST. TOTAL

FLOW (GPD)
EST. TOTAL

FLOW (MGPD)

EST. TOTAL
FLOW W. PFF

2.5 (MGPD)

EST. TOTAL
FLOW W. PFF

4.0 (MGPD)

MASON ROW PROPOSED DEVELOPMENT FLOW ESTIMATE TO PARK AVE.

244 UNITS 73200 0.0732 0.183 0.2928

COMMERCIAL
1.54 AC 3080 0.0031 0.0077 0.0123

0 UNITS 0 0.0000 0.0000 0.0000
0 EMPLOYEES 0 0.0000 0.0000 0.0000
0 SF 0 0.0000 0.0000 0.0000

TOTAL FLOW 0.0763 0.1907 0.3051

MASON ROW PROPOSED DEVELOPMENT FLOW ESTIMATE TO W. BROAD STREET

***ASSUMED NUMBER OF EMPLOYEES BASED ON 1 EMPLOYEE PER 100 SF OF OFFICE
OCCUPANCY PER IBC TABLE 1004.1.2

70 69 0.265 2.5 0.662 4.0 1.060 8 216 331.60 327.93 1.7% 0.011 1.85 1195686.23 1.20 0.53 0.14
69 104 0.569 2.5 1.422 4.0 2.276 10 8 326.05 325.90 1.8% 0.011 3.53 2281498.60 2.28 0.86 0.01
104 68 0.569 2.5 1.422 4.0 2.276 10 67 325.80 324.23 2.3% 0.011 3.94 2546488.52 2.55 1.12 0.27
68 67 0.600 2.5 1.500 4.0 2.400 10 247 323.98 315.86 3.3% 0.011 4.67 3018299.84 3.02 1.52 0.62
67 66 0.631 2.5 1.577 4.0 2.524 10 256 315.56 310.85 1.8% 0.011 3.49 2255645.92 2.26 0.68 -0.27
66 65 1.246 2.5 3.115 4.0 4.984 10 208 310.75 309.51 0.6% 0.011 1.99 1286170.60 1.29 -1.83 -3.70
65 144 1.246 2.5 3.115 4.0 4.984 10 199 309.33 307.30 1.0% 0.011 2.60 1680423.90 1.68 -1.43 -3.30

198 197 0.087 2.5 0.218 4.0 0.349 8 200 329.92 323.56 3.2% 0.011 2.53 1635181.71 1.64 1.42 1.29
197 196 0.097 2.5 0.243 4.0 0.389 8 200 323.54 322.69 0.4% 0.011 0.92 594611.53 0.59 0.35 0.21
196 26 0.108 2.5 0.271 4.0 0.433 8 401 322.68 321.04 0.4% 0.011 2.85 1842003.12 0.91 0.64 0.48
26 25 0.300 2.5 0.751 4.0 1.201 8 461 320.94 318.82 0.5% 0.011 0.96 620464.21 0.62 -0.13 -0.58

69 86 0.428 2.5 1.070 4.0 1.712 8 370 326.10 324.90 0.3% 0.011 0.81 523516.68 0.52 -0.55 -1.19
86 1101 0.454 2.5 1.135 4.0 1.816 8 14 324.80 324.50 2.1% 0.011 2.07 1337875.95 1.34 0.20 -0.48

1101 1102 0.454 2.5 1.135 4.0 1.816 8 130 324.25 320.77 2.7% 0.011 2.32 1499455.17 1.50 0.36 -0.32
1102 1103 0.454 2.5 1.135 4.0 1.816 8 13 320.54 320.19 2.7% 0.011 2.32 1499455.17 1.50 0.36 -0.32
1103 85 0.460 2.5 1.149 4.0 1.838 8 120 320.15 316.73 2.9% 0.011 2.40 1551160.52 1.55 0.40 -0.29
85 25 0.468 2.5 1.169 4.0 1.870 8 335 315.69 314.32 0.4% 0.011 0.91 588148.36 0.59 -0.58 -1.28

PROPOSED SANITARY OUTFALL CAPACITY ANALYSIS

FROM TO
AVERAGE

FLOW
PEAK
FLOW

PEAK FLOW
W. 2.5 PFF

PEAK
FLOW

PEAK FLOW
W. 4.0 PFF

SIZE
(IN.)

LENGTH
(FT.)

INV. OUT
(UPPER)

INV. IN
(LOWER)

SLOPE
(%)

MANNING'S
n

CAPACITY
(CFS)

CAPACITY
(GPD)

CAPACITY
(MGPD)

REMAINING
CAPACITY

REMAINING
CAPACITY

RESIDENTIAL
EST. TOTAL

FLOW (GPD)
EST. TOTAL

FLOW (MGPD)

EST. TOTAL
FLOW W. PFF

2.5 (MGPD)

EST. TOTAL
FLOW W. PFF

4.0 (MGPD)
78 UNITS 23400 0.0234 0.0585 0.0936

MASON ROW PROPOSED DEVELOPMENT FLOW ESTIMATE TO N. WEST STREET (STR. 70-69)

COMMERCIAL
0.71 AC 1420 0.0014 0.0036 0.0057
127 UNITS 16510 0.0165 0.0413 0.0660

0 EMPLOYEES 0 0.0000 0.0000 0.0000
0 SF 0 0.0000 0.0000 0.0000

TOTAL FLOW 0.0179 0.1033 0.1653

COMMERCIAL
0.11 AC 220 0.0002 0.0006 0.0009

0 UNITS 0 0.0000 0.0000 0.0000
48 EMPLOYEES*** 1440 0.0014 0.0036 0.0058

4823 SF 965 0.0010 0.0024 0.0039

TOTAL FLOW 0.0026 0.0066 0.0105
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