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VIRGINIA STORMWATER MANAGEMENT PROGRAM (VSMP) PERMIT REGULATIONS
CHAPTER 60, Virginia Administrative Code

» Implementation date: July 1, 2014 for Parts Il A & Il B: General Administrative &
Technical Criteria for Regulated Land-Disturbing Activities

» Part Il C Technical Criteria for Grandfathered Projects until June 30. 2019
(Section 4VAC50-60-48)

All Land Disturbance one Acre or more
WATER QUALITY COMPLIANCE for each Hydrologic Unit Code (HUC)
RECEIVING CHANNEL PROTECTION (Energy Balance) for each Outfall
OVERBANK FLOODING PROTECTION for each Outfall

Exceptions

A\

A\

A\

2,500 Sq.Ft. of Land Disturbance in Special Protection Areas

A\

“One Percent Rule” for Quantity Compliance for Outfalls

A\




HIERARCHY OF DESIGN PROCESS

UUT-2 DUT-2 ouT-3 ouT-3
CHECK EACH HUC FOR WATER QUALITY COMPLIANCE
CHECK EACH OUTFALL FOR CHANNEL & FLOOD PROTECTION

DETERMINE RUNOFF AND POLLUTANT LOAD REDUCTION
FOR EACH BMP.



DESIGN PHILOSOPHY

=

X
1,000,000 liters 100 mg/L 1,000,000 liters 50 mg/L
of stormwater pollutant M of stormwater pollutant
(multiple storm (average or =AU {multlpie storm (average or
events) mean) N events) mean)

\ _ / No volume reduction \ . /

Total load Total load
of pollutant of pollu
=100 kg discharged

over time =50 kg

In this example, the BMP removes 50 kg or 50% of the “total load” of this pollutant.
It does not reduce the volume of stormwater discharged.

Source: VA DEQ




DESIGN PHILOSOPHY

1,000,000 liters 100 mg/L

500,000 liters 50 mg/L
of stormwater pollutant of stormwater pollutant
(multiple storm (average or {multiple storm (average or

events) mean) 30% volume events) mean)

reduction or

500,000 Hi
\ / [mﬂltlpt:e ::;:m events) \ = /

Total load
of pollutant

Total load

= of poll
e dischiarged i)
over time =25 kg

In this example, the BMP removes 75 kg or 75% of the “total load” of this pollutant.
The “true” performance of this BMP is only apparent when we factor in the impact of
volume reduction and calculate the total load of the pollutant.

Source: VA DEQ



DESIGN APPROACH

RUNOFF MANAGEMENT
TREATMENT TRAIN

Figure 5.1: Treatment Train Approach for Stormwater Management (MPCA, 2005)

Source: VA DEQ



TREATMENT TRAIN

BMP1, BMP3, BMP4 - NO U/S BMP
BMP2 - U/ BMP = BMP1
BMPS5 - U/ BMP = BMP3 and BMP4
BMPG - U/ BMP = BMP2 and BMP5

DIRECT RUNOFF
TO OUTFALL

 m—

OUTFALL1

BMP6

h SIMPLE

BMP4 BMP7 DISCONNECTION




QUALITY CONTROL

Part 11-B NEW Development
PH Load <=0.41lbfac/year

Part 11-B Redev. A.2.a Total
Site Area >= 1 ac & lApost <=
1Apre: PHpost <= 0.8 x PHpre

Part lI-B Redev. A.2.b Total
Site Area < 1 ac & lApost <=
l1Apre: PHpost <= 0.9 x PHpre

Part 11-B Redev. A.2.c lApost >
IApre: PHpost <= 0.41 x (lI1Apost-
l1Apre) H.F. x TPpre{Other Area)

IF LINEAR DEVELOPMENT PROJECT

Part II-B LDP A.2.d:

PHpost <= 0.8 x PHpre




OUTFALL ANALYSIS (QUANTITY CONTROL)

CHANNEL PROTECTION VOLUME

Q1Developed

_ (QqPre-developed x RV;Pre-developed)
< Site Improvement Factor x

RVjDeveloped
< Qq Pre-developed

5 (Qq Forest x RVqForest)
RVj Developed

FLOOD PROTECTION VOLUME

(Q mPre-developed X RV;gPre-Developed)

A. Developed <
Qg gPevelop RV; o Developed

B. Q 1 oDeveloped S Qq OPre-developed



RUNOFF REDUCTION (RR) ANALYSIS

N
e Determine Pre-project Q1, Q2 & Q10 for the Total Site Area at

each Outfall for the Existing Land Uses Using TR-55 Method )

* Determine Post-project Q1, Q2 & Q10 for the Total Site Area )
at each Outfall for the post-development Land Uses Using TR-
55 Method y

e Determine the Runoff Volume (RV) reduced as a result of
Curve Number and Tc Adjustment, Reservoir Storage and
Simple Disconnection (Train Treatment)

e Determine Post-project Q1, Q2 & Q10 with RR for the Total
Site Area at each Outfall for the Reduced RV Using TR-55
Method
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SWMSoftVA®

Runoff Reduction Computations
Grandfathered Projects

Pollutant Load Reduction Computations
Discharge Analysis (TR-55)

Energy Balance Equations

BMP Selection Criteria

Design Of Structural And Non-structural BMPs
Reservoir Routing (Storage-indication Method)
Water Balance Analysis



CASE HISTORY

I-66/Route 15 Interchange Reconstruction

Prince William County, VA
VDOT PrOJect # 0066 076 074 P101 R201, C501 (UPC100566)




SWMSOFTVA
CREATE NEW PROJECT

B3 SWMSoftVA

File  Help

Create New P_rcl_iEI':I:

l Open Project
Update Project Details
Design BEMP

Close Project

Exit Ctrl+X

BY ENSOFTEG, INC.

— W
W '.Il l':u il ;|’|

www.ensoftec.com




PROJECT SETUP
100566 il

=

File Help
Project Details 0qUOSon -

_ R Portsmouth (ci
Project 1D | 100566 Units |ENGLISH - Powhatan £

Project Name |66 Route 15 Interchange Reconstruction Prince Edward
Prince George

Designer RS
o Dbt Py s YES = Pulaski
ki - Rappahannock
s This a Partll C Regulation Project Richmond
(Provision 4VACH0-60-47.1)7 Richmond (city)
o VDOT PROJECT 0086076074 P-101; B-201; C-501
Description Roanoke
Roanoke-1
Location Hay Market Foanaoke-2
Rockbridge
County Prince William - State Hndcbridge-'l
Rockbridge-2
Rockingham
Rockingham-1
Rockingham-2
Hydrologic Unit Code Ruzzell
HUC_NUMBER  HUC DESCRIPTION Scaott
N Pl BROAD RUN TRAPP BRANCH o

Scott-2
PL-43 LUFPER BULL BUM Shenandoah

% Smyth
Southamptaon
Spotsylvania
Stafford
Suffolle {city)

Su o

1




ADD OUTFALLS

e ——
S SWMSoftVA ="

ile | Help

Create Mew Project

Open Project

Update Project Details

Define Qutfall

BY ENSOFTEG, ING.

www.ensoftec.com




ADD OUTFALL DETAILS

&4 Outfall g ‘ EEE=
b= e Outfall Details
Add Outfall Outfall Number ouUT-04 Station 50700 Offset  g000 #
Edit Qutfall HUC Number PL-32 "l Locston
Save Outfall  Crl+S il Number HUC Description  BROAD RUN TRAPP ERANCH
- } Road Mame RAMP A Develonment T
Design BEMP Gt el
T-05 Comments

Outfall Analysis

Delete Qutfall

Exit Ctrl+ X

\REDEVELOPMENT |

———
5SCS5 Rainfall Data in Inches
Storm Frequency Rairfall Depth n) § | *vg. Annual Rainfail 43 in
1Y 251 Target Rainfall Event 10 =
29 304 Phosphorous EMC 026 /L
10vr 467 Target Phosphorous Load 041 th/scel Ve
1001 803 g I 186 mo/L
Fraction Of Runoff Producing 050
Rairffall (P{) '
— 1.
| BMP Number Station Offset EMP Type
b BMP-01 | 505450 '50.0 ' Dry Swale
| BMP-04 | 507200 60.0 | Extended Detention Basin




STORMWATER TREATMENT PRACTICES

Low Impact BMPs ( ESD) Structural BMPs

Simple disconnection Extended detention basin

Sheet flow to conservation area/veg. filter = Wet pond (Coastal / Non-Coastal)
strip

Soil amended filter path Infiltration basin
Vegetated roof (Green roof) Bio-retention basin
Urban bio-retention (Stormwater planter)  Constructed wetlands

Dry Well or French drain (Micro-infiltration) Filtering practice (Sand filter)

Rain garden (Micro bio-retention) Manufactured devices
Permeable pavement Dry swale

Grass channel (with or without compost Wet swale

amended)

Rainwater harvesting (Cisterns, tanks, etc.)



BMP FACILITY SELECTION

EMF Data | Peformance |

BMP Data

BMP Mumber Station

BMP-In

BMF Type
BMF Design Level

Summary Of Areas (Acres)

A
Forest/Open Space 0.0
Managed Turf 00
Impervious Areas 0.0

Total Contributing frea

Time Of Concentration (Hr)

Pre- Development

[] Compute Te

BMF Details

Cutfall Details .
Outfall Mumber OUT-04 Station 50700 Cffset 60.00 ft Location  Left
Road Name RAMP A HUC NO.  PL-32

Location

&

Offset  5pQ

505+50 Right
Diry Swale

LEVEL 2 DESIGN [RR: 60; TF: 40; TN: 35]

Post-Development

E C D A B C D
050 075 00 0.0 0.0 010 | 00
0.0 0.30 0.0 0.0 00 0.25 0.0
0.0 032 0.0 00 050 102 0.00

187 187

0.10 0.0

[] Compute Te




BMP SELECTION CRITERIA

. BMP PRACTICE BIME PRACTICE
k- FRER ] - -
S8 (B | . El: 7l s =121 2] s i i I
T |2 g | =B » E A | 2| | empsELECTION s iolaE| il 9 4| 2| 2 iR I IR I
A EE LR AR R = R EE R R R
HHHAE IR IR IR R R VIR Y
E':q.' L E & “ 5 § .,,-E - z E - E S e |f o= 2= &
EMP SELECTION E"E & E i . g 5 perem . oo oleo|e
:_[(l.?ll el @ & parzemt] ole|l e
Impervious | =046 M
el IMPERVIOUS COVER == R
et | @ o e o|e|e
M le |®|®|®| o |®|®| e 0 1.;.’.*.:.2,1.13 ol ol ®
a}jer:? %;-m e ® o|lo|e|lele e ® ol e
gl CONTRIBUTING DRAINAGE AREA P
s |20 primir i o o ® o|lele
=10 En
acges’ [ERF<I0=
=30 ':;::;
?2“1; ILL;_.;&;:::‘ L B - &l &l g
hElII'I'I' :Eﬂ;':l
wAEd GROUND WATER TABLE/ROCK ELEV|iE=s SITE CONDITIONS
/Bed Rack | <38 Conditions | 7= 7" el @
Elew. ;ELI:;‘ ::lnmnui
10180201:" | | | | | | | | E?&;ﬁ: o|le|l e e eole|l e
e ik
2ail =TT e ele|e e eo|leo|e
<104 i
inches / |.|.‘.| w,o-ooo o lo|le|e I IR
LEGEMD: .I'-‘lCCI::'LIL'IA?EI.E = SITE DEFENDENT REFI'RIC‘TED LUSE = NEITSUITAELE L] LEGEND: AC’;?;::;:.E = S|TE DEPENDENT RESTRICTED USE = MOTSUITABLE =




BMP SELECTION CRITERIA

PRINT

‘ Selected BMP  Extended Detention Basin

' vy TE— rum—" e e E -
&5 BMP SELECTION CRITERIA - - l_l_lﬂ':'
SELECTION CRITERIA SELECTION C| BMPs
ccrdi Cove Sope SELECT CRITERIA |— SELECT BMP |
=0.11 acre? = B percent? ]
= 0.45 acre? [+ = 8 percent? [
» 23 acres? ¥l > 15%2 O : .
ls BMP located within fill slope ? ] [ Rainwater Harvesting
Contributing Drainage Area -
Iz BMP < 50+t from any slope =10%7
> 006 acre? V]
>15%7?
D5 @ Iz BMP « 504t from any slope =15 [
S e Fil Site Conditions
: s
B e Iz BMP located in Coastal Plain? [F
- Is BMP « 20+t of any structure, property line, or vegetative
< ?
10 acres [ buffer? ]
= 50 acres? Fl Extended Detention Basin @
ls BMP < 50+t fromany septic tank / drainfield or = 1004t from F
Ground Water Table / Bed Rock Elev. IRt Yo ol i i
< 24t below bottom of BMP? [ Should any mature tree be removed for construction of the F
BMP?
< 44t below bottom of BMP? [
Is BMP close to an unstable soil strata? [ Constructed Wetland
Soil Irfitration Rate
Wet Pond
< 0.27 inches/hour? [ Iz BMP< 1004t up-slope or 204t downslope from any buildings? [
Wet Pond (Coastal Plain)
<0.5inch/hour? [ l= BMP located within karst topography or designated "hot F Manufactured Device
"o
< 1.04 inches/hour? [ - e




ADD BMP DETAILS (CONTD.)

BMP Practice
oMF Type Vegetated Roof /Green Roof Dy Well/French Drain {Microirfittration) * ||| Wet Swale -
BMP Desian LEVEL 1 DESIGN [RR: 45. TP-0; TN: 0 LEVEL 1 DESIGN [RR: 50; TP: 25; TN: 15 LEVEL 1 DESIGN [RR: 0; TP: 20; TN: 25 E
Level LEVEL 1 DESIGN [RR: 45; TP: 0: TN: 0 LEVEL 1 DESIGN [RR: 50; TP: 25; TN: 15 LEVEL 1 DESIGN [RR: 0; TP: 20; TN: 25

LEVEL 2 DESIGN [RR: 60; TP-0; TN: 0 LEVEL 2 DESIGN [RR: 80; TP: 25; TN: 15 LEVEL 2 DESIGN [RR: 0; TP: 40; TN: 35
BMP Type T S ~ ||| Constructed Wetland -l
BMP Design LEVEL 1 DESIGN [RR. 40 TP- 25 TN: 40 Cre r Reuse AR L DS LB LR L -
Level AN TR TR T Credit for Water Reused LEVEL 1 DESIGN [RR: 0; TF: 50; TH: 25

- f - f - L= ! 5 — =
. . . E0 TN, £D TS S eesa | LEVEL 2 DESIGN [RR: 0: TP: 75; TN: 55
VEL £ DESla Soll P U TN Water GQuality Credit for Configuration Type M0
Vet Pond (Coastal Plain) -l

BMP Type - : w il | Permeable Pavement o

Sompwntsx e/ than Rordorlio [ LEVEL 1 DESIGN [RR- 0. TP- 45. TN- 20 ]
BMP Design LEVEL 1 DESIGN [RR: 40; TP: 25 TN: 40 - 25 TN: 2 " || LEVEL 1 DESIGN [RR: 0: TP: 45; TN: 20
o LEVEL 1 DESIGN [RR: 40; TP: 25; TN: 40] LEVEL 1 DESIGM [RR: 45; TP: 25 TN: 2 LEVEL 2 DESIGN [RR: 0; TP: &5; TN: 30

LEVEL 2 DESIGN [RR: 75; TF: 25; TN: 25]

EMP Type Grass Channel - [Dry Swale - | Filtering Practice &
BMP Desian YPE 1 ND COMPOST AMDMT [TP: 15, TN: 20 LEVEL 1 DESIGN [RR: 40; TP: 20; TN: 2 E LEVEL 1 DESIGN [RR: 0; TP: 60; TN: 30 E
Level TYPE 1 NO COMPOST AMDMT [TP: 15; TN: 20 LEVEL 1 DESIGM [RR: 40; TP: LEVEL 1 DESIGN [RR: 0: TP: 60; TN: 30

TYPE 2 WITH COMPOST AMDMT [TP: 15; TN: 20 : LEVEL 2 DESIGN [RR: D; TP: 65; TN: 45
BMP Type
BMP Desian LEVEL 1 DESIGN [RR: 40; TP: 25; TN: 40 LEVEL 1 DESIGN [RR: 50; TP LEVEL 1 DESIGN [RR: D; TP: 50; TN: 30
Level LEVEL 1 DESIGN [RR: 40; TP: 25; TN: 40 LEVEL 1 DESIGN [RR: 50; TP: LEVEL 1 DESIGN [RR: 0; TP: 50; TN: 30

LEVEL 2 DESIGN [RR: B0; TP: 50; TN: 60 LEVEL 2 DESIGN [RR: 90; TF: 25; TN: LEVEL 2 DESIGN [RR: D; TP: 75; TN: 40
BMF Type Biended Detention Bagin * N | Sheetflow to Congervation Area/Fitter Strip - | Manufactured Device A
EMP Design LEVEL 1 DESIGN [RR: 0; TF: 15; TM: 10 E Sheetflow to Conservation Area | -
Level

LEVEL 1 DESIGN [RR: O; TP: 15; TN: 10
LEVEL 2 DESIGN [RR:15; TP: 15; TN: 10

Sheetflow to Conservation Area
Sheetflow to Fiter Strip

Phosphorus Credit for Device Type EH]

Mitrogen Credit for Device Type 0

Total Contributing Area

Time Of Concentration (Hr) [[] Compute Tc : [] Compute Tc




BMP FACILITY PERFORMANCE

BMP Data | Pedformance |

EMP Design
Volume From Upstream RR Practics (=f)

Managed Tud Impenaous Areas

Rairfal and Peak Discharges

Stom RF Depth  Discharge
Freq. in s

Upstream BMP 1D AB C/D AR /D
¥r 251 30.96

BMP-01 - 80 530

- . 0.0 00

i / 0.0 00

= . 0.0 0.0
Total Vol . (cit) 80.00 63000

2-Yr 304 4038
104 467 a3
100¥r 803 133.84

Compute Discharge / Volume Treatment

Treatment Volume Required (Tv) icHt) 4260386
Phosphorus Load bAr 5850
Nerogen Load bAT 35040

Camyoverto Downstream EMP/Outial

H3G Scils

Funcff Camied D3
Aand B

Managed Turf ) g
impervious Areas i) 3518.00




OUTFALL ANALYSIS

File

|HUC - QUTFALL DATA

HUC Details

HUC Mumber PL-32

HUC Mumber

COutfall Number

PL-32 ouT-05

SRS e S s

HUC Desc. BROAD RUN TRAPP BRAMCH Outfall Mumber  QUT-04

Pre- Development Post-Development

A B C ] A B C b
Fcrest:"@pen Spac In nil F 7k 013 o0 o0 F 71 013 o0
Managed Tuf CONTRIBUTING DRAINAGE AREA AT OUTFALL
Impervious Areas 0.0 200 438 0.0 0.0 200 534 0.0
[7] Compute Te (Hr.) 012 [ Compute Te {Hr) D14
Ponding/Swamp Area 00 Acre 0311 Acre
LAND COVER SUMMARY
Pre- Development Post- Develooment
Cover  Weighted  Percent (%) Cover ~ Weighted  Percent (%)
{Acres)  Rv (Acres)  Rv
Forest/Cpen Space 587 0.03 2472 533 0.03 2205
Managed Turf 11.50 0.22 4542 11.50 0.2z 47.58
Impervious Areas .38 0.95 26.86 734 0.95 30.37
Total SITE Area 2375 0.37 2417 0.40
Forest Pre-Development  Post Development  Site Improvement Factor 0.80
Weighted CN 649 733 768 Total Runoff Reduction Provided 8396 cft
Saturation h408 3284 3048 Watershed Area at OutFall 00 Acre
RV (1¥r.24Hr)in. 030 0.67 0.73 Localized Fooding for Q10 NO -
Storm Event?
Remarks CDA at Outfall = 1% Total Watershed Area. PROVIDE QGUANTITY CONTROL. -
[ Poree Arcducie | | By eerdf Bk adine BET | I




OUTFALL SUMMARY

.
r 1 =]
&5 WATER QUANTITY ANALYSIS - . (= | 5 |
Water CQuantity Anahysis
RUNOFF REDUCTION (RR) ENERGY BALANCE SUMMARY
1t Storm 2% Storm 10-¥r Storm
Rairfall Depth {in) 2 E1 104 467 |.F. = {{Q1pre x RVpre) / RVpost} 18.667
Q pre-proj (cfs) 22 01 1372 76.90 Is Q1post = Q1pre? NO
Q post w/o RR icfs) 19,56 25 58 66.03 i Torest x RVforest) / RVpost} 2777
RV dev w//o RR (in) 0.730 1078 2319 Remarks  Eneray Mass Balance is Satisfied. 2
RV dev with RR (in) 0.631 0.982 27
Adjusted CN 74.4 749 75.4 -
Q post with RR (cfs) 1661 26 64 62 82 Q1 0pre x RVpre / RVpost} 76.560
Remarks Hood Control Requirement is Satisfied -

ONE PERCENT RULE APPLIES




HUC SUMMARY

#4 HUC Summary

HUC Details
HUC Mumber PL-32 HUC Desc. BROAD RUN TRAPP BRAMCH
TOTAL SITE AREAS IN OUTFALL {Acres)
Pre- Development Post-Development
A B C D A B C D
Forest/Open Space 0.00 825 842 0.00 0.00 v 842 0.00
Managed Turf 0.00 6.29 17.50 0.00 0.00 6.84 17.50 0.00
Impenvious Areas 0.00 220 5.64 0.00 0.00 220 6.80 0.00
LAMD COVER SUMMARY
Pre- Development Post- Develooment
Cover  Weighted  Percent (%) Cover Eu'agl-rted Percent (%)
(Acres)  Rv (Aeres) v
Faorest/Open Space 1667 0.04 34.09 16.13 0.04 3261
Maraged Turf 2435 0.4 4538 244 0.1 45.20
Impervious Areas 784 0.55 16.03 9.00 0.95 18.13
Total SITE Area 48,90 027 4947 029
B ——
TOTAL POLLUTANT LOADS
Mz, Reduction _
Tregtment Volume Acht 1.105 1195 Required Below 2000 ()
Pre-Development
cft 48134 .89 R2040.04 Load
Polutart Load TP 30.243 32697 Linear Redevelopment Projects Regulation Section A.2d
Polutant Load TN 216.354 233,907 applies
HUC Summary
Total Load Reduction Provided 8.540 Ib.Ayr. Total Load Reduction Required 8.50 Ibyr.
Remarks  Satisfactoy Design! Phosphorus Load Exceeds Reduction Target by 0.04 Ib/year
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WHY SWMSOFTVA?

BMP Selection Criteria
Design of Structural and Non-Structural BMPs

Discharge Analysis Included
Reduced Design Time and Effort
Standardized Design Procedures
Easier Reviews and Checks

Simplified Database Management
Graphs and Reports in MS Excel Format
User Friendly, GUI & Extensive HELP



For additional details, visit: www.Ensoftec.com

For Video Tutorials, visit: YouTube and search for
“SWMSOFTVA”


http://www.ensoftec.com/
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