DEQ Virginia Runoff ion Method New C e - Version 3.0
2011 BMP Standards and Specifications © 2013 Draft BMP Standards and Specifications

Project Name: | Fenton Mill | CLEAR ALL datalinputicens
Date: | 3/2/2020 | (Ctrl+Shift+R) constant values

calculation cells

BMP Design Specifications List: 2011 Stds & Specs

Site Information

Post-Development Project (Treatment Volume and Loads)

Land Cover (acres)

A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 100.00 *
protected forest/open space or reforested land 100.00 -
Managed Turf (acres) — disturbed, graded for p——
yards or other turf to be mowed/managed 160.00
Impervious Cover (acres) 1678 116.78

* Forest/Open Space areas must be protected in accordance with the Virginia Runoff Reduction Method 376.78
C 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 (Ib/acre/yr) 0.41
Pj (unitless correction factor) 0.90

Post-Development Requirement for Site Area

TP Load Reduction Required (Ib/yr)

ND COVER SUMMARY -- POST DEVELOPMEN

Land Cover Summary Treatment Volume and Nutrient Loads
Treatment Volume
Forest/Open Space Cover (acres) 100.00 (acre-ft) 12,5118
Weighted Rv (forest) 0.04 Treatment Volume (cubic feet) 545,012
% Forest 27% TP Load (Ib/yr) 34243
TN Load (ib/yr)
Managed Turf Cover (acres) 160.00 Informational Purposes Onl 2,449.69
Weighted Rv (turf) 0.22
% Managed Turf 42%
Impervious Cover (acres) 116.78
Rv (impervious) 0.95
% Impervious 31%
Site Area (acres) 376.78
Site Rv 0.40
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Drainage Area A

Drainage Area A Land Cover (acres) CLEAR BMP AREAS

A Soils CSoils D Soils Totals Land Cover Rv.
Forest/Open Space (acres) 0.00 0.00
Managed Turf (acres) 11292 112.92 022
Impervious Cover (acres) 11678 11678 095 Total Phosphorus Available for Removal in D.A. A (Ib/yr)
Total|  229.70 Post Development Treatment Volume in D.A. A (ft’)
Stormwater Best Practices (RR = Runoff Reduction) ~-Select from dropdown lists--
. . Phosphorus | Untreated " " Nitrogen -
Runoff | Managed | Impervious [Volumefrom| ~Runoff | Remaining | Total BMP | Phosphorus Phosphorus | Remaining ! Nitrogen | Nitrogen Load | Untreated Remaining
. i " " : Load from | Phosphorus Downstream Practice to be h Removed By
Practice Reduction | Turf Credit | Cover Credit | Upstream | Reduction Runoff Treatment | Removal | (0 o Loadto | Removed By | Phosphorus Employed Removal |from Upstream | Nitrogen Load |20 0" Nitrogen
Credit (%) | Area (acres) | Area (acres) | practice (ft’) () Volume (ft)) | Volume (%) |Efficiency (%) Pm’;im ()| pracice () | Practice 1) |~ Load (1o ploy Efficiency (%)| Practces (bs) | to Practce (bs) | " (1 Load (Ibs)

1. Vegetated Roof (RR)

1. Vegetated Roof (RR)

1.a. Vegetated Roof L. (Spec if5) 45 0 0 0 0 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 60 0 0 0 0 0.00 000 000
2. Rooftop Disconnection (RR)
2.2. Simple Disconnection to A/B Soils s o o o o o 000 000 000 000
(Spec #1)
2b-Simple pisconnection to ¢/D sails 25 0 0 0 0 0 0.00 0.00 0.00 0.00 0 000 0.00 000 0.00
2.c. o Soil Amended Fiter Path as per
50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 000 0.00 000 0.00
C/D soils) (Spec #4)
2.d. To Dry Well or French Drain i1,
et mflration 11 (pen #8) 50 0 0 0 0 25 0.00 0.00 0.00 0.00 15 000 0.00 000 0.00
2.¢.To Dry Well or French Drain #2,
%0 0 0 0 ) 3 0.00 0.00 0.00 0.00 15 0.00 0.00 000 0.00
Micro-Infiltration #2 (Spec #8)
2.7, To Rain Garden i1,
4 X
Micra Bioetention #1 (s 9) o 0 0 0 0 25 0.00 0.00 0.00 0.00 40 000 0.00 000 0.00
2. To Rain Garden 2,
80 0 0 0 0 50 0.00 0.00 0.00 0.00 60 000 0.00 000 0.00
Micro-Bioretention #2 (Spec #9)
2. To Rainwater Harvesting (Spec #6) 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0 000 000 000 000
21 To Stormwater Planter,
. 0 0 0 0 0 2 0.00 0.00 0.00 0.00 40 000 0.00 000 0.00
Urban Bioretention (spec #9, Appendix Al

3. Permeable Pavement (RR)

3.b. Permeable Pavement #2 (Spec #7) 75 0 0 0 25 0.00 0.00 0.00
4. Grass Channel (RR) 4. Grass Channel (RR)

4.a. Grass Channel A/B Soils (Spec #3) 20 o o o o 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

4. Grass Channel ¢/D Soils (Spec #3) 10 o 4 o 4 15 000 000 000 000 20 0.00 000 0.00 000

4.c. Grass Channel with Compost Amended Soils|
as per specs (see Spec #4)

5. Dry Swale (RR) 5. Dry Swale (RR)

30 0 [ 0 [ 15 000 000 000 000 20 0.00 000 0.00 000

5.a. Dry Swale 1 (Spec i110) 0 0 0 0 0 20 0.00 0.00 0.00 0.00 25 000 000 000 000
5.b. Dry Swale #2 (Spec #10) 60 0 0 0 0 0 000 000 000 000 35 000 000 000 0.00
6. Bioretention (RR) 6. Bioretention (RR)
6.. Bloretention #1 or Micro-Bioretention #L.or| 0 o o o o 2 000 000 000 000 © 000 000 000 000
Urban Bioretention (Spec #9)
&:b-Bloretention #2 or Micro-Bloretention 2 80 0 0 0 0 50 0.00 0.00 0.00 0.00 60 000 0.00 000 0.00
(spec #9)
7. Infiltration (RR) 7. Infiltration (RR)
7.a.Iniltration #1 (Spec #8) s0 0 o 0 o 25 000 000 000 000 15 000 000 000 000
7.b. Infiltration #2 (Spec #8) %0 0 0 0 0 25 0.00 0.00 0.00 0.00 15 000 000 000 000
8. Extended Detention Pond (RR) 8. Extended Detention Pond (RR)
8.2, €D #1 (Spec #15) 0 0 0 0 0 15 0.00 0.00 0.00 0.00 10 000 000 000 000
8. €D #2 (spec #15) 15 0 0 0 0 15 0.00 0.00 0.00 0.00 10 000 000 000 000
9. Sheetflow to Filter/Open Space (RR) 9. Sheetflow to Filter/Open Space (RR)
9. sheetflow to “"Si':;‘)“’" Area, A/B salls 7 0 0 0 0 0 0.00 0.00 0.00 0.00 0 000 0.00 000 0.00
¥ i " " i
9:b-Sheetflow to Conservation Area, ¢/0 Soils 50 0 o 0 o 0 000 000 000 000 0 000 000 000 000

9.c. Sheetflow to Vegetated Filter Strip, A Soils
or Compost Amended B/C/D Soils 50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 000 0.00 000 0.00
(Spec #2 & #4)

TOTAL IMPERVIOUS COVER TREATED (ac)|  0.00 | AREA CHECK: OK.
TOTAL MANAGED TURF AREA TREATED (ac)|_ 0.00 | AREA CHECK: OK.
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10. Wet Swale (no RR)

TOTAL RUNOFF REDUCTION INDA.A ()0 |

TOTAL PHOSPHORUS AVAILABLE FOR REMOVAL IN D.A. A (Ib/yr)
TOTAL PHOSPHORUS REMOVED WITH RUNOFF REDUCTION PRACTICES IND.A. A (Ib/yr)| 000 |
TOTAL PHOSPHORUS REMAINING AFTER APPLYING RUNOFF REDUCTION PRACTICES IN D.A. A (Ib/yr) | 309.68

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

W1033102 - VRRM NewDey_Compliance Spreadsheet v3.0_2016
DAA

TOTAL RUNOFF REDUCTION IN D.A. A (ft’)
NITROGEN REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (Ib/yr),

SEE WATER QUALITY COMPLIANCE TAB FOR SITE CALCULATIONS (Information Only)

10. Wet Swale (Coastal Plain) (no RR)

10,3, Wet Swale #1 (Spec #11) 0 0 o 0 o 20 000 000 000 000 2 000 000 000 000
106, Wet Swale #2 (Spec #11) 0 0 0 0 0 W 000 000 000 000 3 000 000 000 000
11. Filtering Practices (no RR) 11. Filtering Practices (no RR)
11, Fitering Practice #1 (Spec #12) 0 0 0 0 0 60 000 000 000 000 2 000 000 000 000
11, Filtering Practice 42 (Spec #12) 0 0 0 0 0 & 000 000 000 000 s 000 000 000 000
12. Constructed Wetland (no RR) 12. Constructed Wetland (no RR)
12.0.Constructed Wetland #1 (Spec #13) 0 0 ) 0 0 50 000 000 000 000 2 000 000 000 000
12,6, Constructed Wetland 42 (Spec #13) 0 0 o 0 o 75 000 000 000 000 ss 000 000 000 000
13. Wet Ponds (no RR) 13. Wet Ponds (no RR)
13.a. Wet Pond #1 (Spec #14) 0 4905 4777 0 o 203,906 203,906 50 000 127.97 6398 6398 320 000 915.47 27468 64083
13.b. Wet Pond #1 (Coastal Plain) (Spec #14) 0 0 0 0 0 s 000 000 000 000 2 000 000 000 000
13.c. Wet Pond #2 (Spec #14) 0 6387 6498 0 o 275,090 275,090 75 000 17264 12908 4316 2 000 123506 9202 74104
13.d. Wet Pond #2 (Coastal Plain) (Spec #14) 0 0 ) 0 0 65 000 000 000 000 30 000 000 000 000
14, Manufactured Treatment Devices (no RR) 14. Manufactured BMP (no RR)
143 Manufactured Treatment Device- 0 o 0 o 0 20 0.00 0.00 0.00 0.00 o 000 0.00 000 0.00
146, Manufactured Treatment Device-Filtering 0 o ) o ) 20 000 0.00 000 000 o 000 000 000 000
14.c. Manufactured Treatment Device-Generic o o 0 o 0 20 000 000 000 000 o 000 000 000 000

202

TOTAL IMPERVIOUS COVER TREATED (ac) AREA CHECK: OK.
TOTAL MANAGED TURF AREA TREATED (ac)|__ 112.92 | AREA CHECK: OK.

TOTAL PHOSPHORUS REMOVAL REQUIRED ON SITE (Ib/yr)

TOTAL PHOSPHORUS AVAILABLE FOR REMOVAL IN D.A. A (Ib/yr)

TOTAL PHOSPHORUS REMOVED WITHOUT RUNOFF REDUCTION PRACTICES IN D.A. A (Ib/yr)
TOTAL PHOSPHORUS REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (Ib/yr)
TOTAL PHOSPHORUS LOAD REDUCTION ACHIEVED IN D.A. A (Ib/yr)

TOTAL PHOSPHORUS REMAINING AFTER APPLYING BMP LOAD REDUCTIONS IN D.A. A (Ib/yr)

309.68

193.47

0.00

193.47

116.22

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVED WITH RUNOFF REDUCTION PRACTICES IND.A. A (Ib/yr)[  0.00 |
NITROGEN REMOVED WITHOUT RUNOFF REDUCTION PRACTICES IN D.A. A (Ib/yr)|__ 768.66
TOTAL NITROGEN REMOVED IN D.A. A (Ib/yr)|__768.66

22012020
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Site Results (Water Quality Compliance)

Area Checks DA.A D.A.B D.A.C D.A.D D.A.E AREA CHECK
FOREST/OPEN SPACE (ac) 0.00 0.00 0.00 0.00 0.00 OK.
IMPERVIOUS COVER (ac) 116.78 0.00 0.00 0.00 0.00 OK.
IMPERVIOUS COVER TREATED (ac) 112.75 0.00 0.00 0.00 0.00 OK.
MANAGED TURF AREA (ac) 112.92 0.00 0.00 0.00 0.00 OK.
MANAGED TURF AREA TREATED (ac) 112.92 0.00 0.00 0.00 0.00 OK.
AREA CHECK OK. OK. OK. OK. OK.
Site Treatment Volume (ftg)
Runoff Reduction Volume and TP By Drainage Area
DA.A D.A.B D.A.C D.A.D D.A.E TOTAL
RUNOFF REDUCTION VOLUME ACHIEVED (ft’) 0 0 0 0 0 0
TP LOAD AVAILABLE FOR REMOVAL (Ib/yr) 309.68 0.00 0.00 0.00 0.00 309.68
TP LOAD REDUCTION ACHIEVED (Ib/yr) 193.47 0.00 0.00 0.00 0.00 193.47
TP LOAD REMAINING (Ib/yr) 116.22 0.00 0.00 0.00 0.00 116.22
NITROGEN LOAD REDUCTION ACHIEVED (Ib/yr)| 768.66 | 0.00 | 0.00 | 0.00 | 0.00 | 768.66
Total Phosphorus
FINAL POST-DEVELOPMENT TP LOAD (Ib/yr) 342.43
TP LOAD REDUCTION REQUIRED (Ib/yr) 187.95
TP LOAD REDUCTION ACHIEVED (Ib/yr) 193.47
TP LOAD REMAINING (Ib/yr): 148.96
REMAINING TP LOAD REDUCTION REQUIRED (Ib/yr): 0.00 [

** TARGET TP REDUCTION EXCEEDED BY 5.52 LB/YEAR **
Total Nitrogen (For Information Purposes)
POST-DEVELOPMENT LOAD (Ib/yr) 2449.69
NITROGEN LOAD REDUCTION ACHIEVED (lb/yr) 768.66
REMAINING POST-DEVELOPMENT NITROGEN LOAD (Ib/yr) 1681.02




Virginia Runoff Reduction Method Worksheet

DEQ Virginia Runoff Reduction Method New Development Compliance Spreadsheet - Version 3.0
BMP Design Specifications List: 2011 Stds & Specs

Site Summary

| Total Rainfall = 43 inches

Site Land Cover Summary

A soils B Soils C Soils D Soils Totals % of Total

Forest/Open (acres) 0.00 0.00 100.00 0.00 100.00 27

Managed Turf (acres) 0.00 0.00 160.00 0.00 160.00 42

Impervious Cover (acres) 0.00 0.00 116.78 0.00 116.78 31
376.78 100

Site Tv and Land Cover Nutrient Loads

Site Rv 0.40

Treatment Volume (ft’) 545,012

TP Load (lb/yr) 342.43

TN Load (lb/yr) 2,449.69

Total TP Load Reduction Required (Ib/yr) 187.95

Site Compliance Summary

Total Runoff Volume Reduction (ft’) 0

Total TP Load Reduction Achieved (lb/yr) 193.47

Total TN Load Reduction Achieved (Ib/yr) 768.66

Remaining Post Development TP Load 148.96

(Ib/yr)

R ining TP Load Reducti Ib

R::"ua;'r'::g oad Reduction (Ib/yr) 0.00 ** TARGET TP REDUCTION EXCEEDED BY 5.52 LB/YEAR **

Summary Print



Virginia Runoff Reduction Method Worksheet

Drainage Area Summary

D.A.A D.A.B D.A.C D.A.D D.A.E Total
Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) 112.92 0.00 0.00 0.00 0.00 112.92
Impervious Cover (acres) 116.78 0.00 0.00 0.00 0.00 116.78
Total Area (acres) 229.70 0.00 0.00 0.00 0.00 229.70
Drainage Area Compliance Summary

D.A.A D.A.B D.A.C D.A.D D.A.E Total
TP Load Reduced (Ib/yr) 193.47 0.00 0.00 0.00 0.00 193.47
TN Load Reduced (lb/yr) 768.66 0.00 0.00 0.00 0.00 768.66

Summary Print



Drainage Area A Summary

Land Cover Summary

Virginia Runoff Reduction Method Worksheet

A Soils B Soils C Soils D Soils Total % of Total
Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0
Managed Turf (acres) 0.00 0.00 112.92 0.00 112.92 49
Impervious Cover (acres) 0.00 0.00 116.78 0.00 116.78 51
229.70
BMP Selections
) Ma“a{‘ed Turf Imperwou? BMP Treatment TP Load from Untreated TP Load| TP Removed TP Remaining Downstream
Practice Credit Area Cover Credit Vol i Upstream to Practice (Ibs) (Ib/yr) (Ib/yr) Treatment to be
(acres) Area (acres) olume (ft’) Practices (lbs) v v Employed
13.a. Wet Pond #1 (Spec #14) 49.05 47.77 203,906.18 0.00 127.97 63.98 63.98
13.c. Wet Pond #2 (Spec #14) 63.87 64.98 275,090.11 0.00 172.64 129.48 43.16
Total Impervious Cover Treated (acres) 112.75
Total Turf Area Treated (acres) 112.92
Total TP Load Reduction Achieved in D.A. 193.47
(Ib/yr)
Total TN Load Reduction Achieved in D.A. 768.66

(Ib/yr)

Summary Print




Runoff Volume and CN Calculations

Virginia Runoff Reduction Method Worksheet

1-year storm

2-year storm

10-year storm

Target Rainfall Event (in) 0.00 0.00 0.00
Drainage Areas RV & CN Drainage Area A | Drainage Area B | Drainage Area C | Drainage Area D | Drainage Area E

CN 86 0 0 0 0
RR (ft}) 0 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

1-year return period RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00
CN adjusted 100 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

2-year return period RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00
CN adjusted 100 0 0 0 0

RV wo RR (ws-in) 0.00 0.00 0.00 0.00 0.00

10-year return period RV w RR (ws-in) 0.00 0.00 0.00 0.00 0.00
CN adjusted 100 0 0 0 0

Summary Print




