This PowerPoint document has been made available by DEQ
Office of Training Services as an informational resource. Exam
guestions will not be derived from PowerPoint documents.
PowerPoint documents will not be allowed into the exam.

Stormwater Management
Plan Review Course

m< “
¥
Vel

EPARTMENT OF 2
MENTAL JALITY



l . Module 4

Runoff Reduction and Water Quality
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I ' Module 4 Content

4a: Overview of the Runoff Reduction Method
4b: Land Cover & Volumetric Runoff Coefficients
4c: The Simple Method

4d: Virginia Water Quality Requirements

4e: Introduction to Stormwater Runoff
Reduction Practices

4f: VRRM Compliance Spreadsheet Example




Virginia Runoff Reductlon Spreadsheet

1 Virglnla Runofl‘ Reduction Method New Development Worksheet v2.7 Revised Feb 2014

9
10

12|
13 Constants

constant values

14

15 Annual Rainfall (inches)

16 | Target Rainfall Event (inches)
17 |Phosphorus EMC (mg/l)

11 1. Post-Development Project & Land Cover Information

2 Site Data ‘
3 I
4 Project Name:

5 Date:

&

7 data nput cells
8 |  calculation cells

MNitrogen EMC mg)___ 186 |

ForesUOpan Space (acres) — undisturbed.

|Managed Turf (acres) — disturbed, graded for
24 'yards or other turf to be mowed/managad

25 [iImperious Cover (acres)

23 ptotoclod forest/open space or reforested land |

18 | Target Phosphorus Target Load (Ib/acre/yr) 0.41
19 Py 090
20

21 Land Cover (acres)

2

Site Data
Input

27|

28 Rv Coefficients

2 A solis B Solls C Solls D Solls
30 Forest/Open Space 0.02 0.03 0.04 0.05
31 Managed Tur 0.15 0.20 022 0.25
32 Impendous Caver 095 0.95 095 095
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35 |
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Virginia Rungff Redugtioq SDrgadsheet

1 Virginla Runoff Reduction Method New Development Worksheet -- v2.7 Revised Feb 2014

2 Site Data ‘

3 l

4 Project Name:

5 [Date: Land Cover (acres) by HSG

7 | data input cells

8 calculation cells

9 constant values

10

11 1. Post-Development Project & Land Cover Information

12

13 Constants

4

15 Annual Rainfall (inches) 43

16 Target Rainfall Event (inches) 1.00 Co nStq ni.s &

17 | Phosphorus EMC (mg/L) 0.26 Mitrogen JPMC {mgiL) 1.86 0 ° o
18 Targot Phosphors Target Lowd fiscray)  |—0.41 Volumetric Runoff Coefficients
19 P 0.90

20

21 Land Cover (acres)

2 A soils B Soils D Soils otals

Forest/Open Space (acres) — undisturbed : :
23 protected forest/open space o reforested land 0.00 0.00 0.00
Managed Turf (acres) — disturbed, graded for

24 \yards or other turf to be mowed/managad Lm Qw 0.00

25 Impendous Cover (acres) 000 K 0.00 0.00

2% Total 0.00

27

28 Rv Coefficients

pat) A solis B Solls C Solls D Solls

30 |Forest/Open Space 0.02 0.03 0.04 0.05

31 Managed Turf 0.15 0.20 022 0.25

32 |Impenvious Caver 0.95 095 095 095

3

34

35

35 Land Cover Summary O
37 Forest/Open Space Cover (acres) 0.00| COICUIqted ReSUIts°
38 Weighted Rv{forest) 000'6 g

39 % Forest 0%' CompOS”e RV
40 Managed Turf Cover (acres) 0.00] —

M 4> M| SiteData DA A “D.A.B “DA.C /DA.D /DAE Water Qualty Complance Channel and Food Protection Summary  ©J POl | UTO nT LOG d
W

Load Reduction
Site Data Input Treatment Volume



G2
4a. Overview of the Virginia Runoff Per

] B Reduction Method (VRRM)

* Environmental Site Design

* Land cover type in pollutant and
hydrologic loading factors

* New treatment options with performance
credit breakouts
(RR and EMC = Mass Load)

» Step-wise (iterative) compliance process
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PG 4

| B 4a. Overview of the VRRM

« CWP Technical Memorandum:
Runoff Reduction Method (April, 2008)

* VRRM Instructions &
Documentation (March, 2011)

www.deq.virginia.gov/Programs/\Water/
Laws,Regulations,Guidance/Guidance/
StormwaterManagementGuidance.aspx

DEPARTMENT OF
NTAL QUALITY

m< \
'/.=
o)
Z)
= i




PG 4

| B 4a. Overview of the VRRM

» Key Terminology Review
— Runoff Reduction (RR)
— Pollutant Removal (PR)
— Total Performance

—VRRM Compliance Spreadsheet
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| B 4a. Overview of the VRRM

Reduce Treatmen
Volume &

Step 1:Apply
Environmental
Site Design (ESD)
Fy

Step 2: Apply
Runoff Reduction ™
(RR) Practices

Reduce Treatment
Volume &
Phos phorus Loas

Step 3: Apply
Pollutant > R'Edl:‘f':l:lrre':;:ne n —
Remuva_l {PR) Phos phorus Load
Practices
Iterative
Process
N r— Target Load Limit
Achieved?
YES
Possible Step 4:
Pay Offset Fee For | Proceed to Site

Unmet Load (Local Stormwater & BMP
Option) Design
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

e Codifies & incentivizes minimization
and avoidance

* Beyond impervious cover

e Latest BMP research (Total Mass Load
Removal)

* Credits total BMP performance
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4b. Land Cover and Volumetric =

| l Runoff Coefficients in the VRRM

* Environmental Site Design

site inventory & \
assessment [P |
1 B Forest

100-Year Floodplain
Steep Slopes
Hydrology

Topography

®  Historic Property



4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

Impacts from soil grading/ compaction

PG 6




Volumetric Runoff Undisturbed
Coefficients in _pervious
VRRM b L areds: o
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

Impacts from turf management activities




4b. Land Cover and Volumetric

PG 6

Runoff Coetficients in the VRRM

e Treatment Volume:
Site Runoff Coefficients (Rv)

Cover HSGA | HSGB | HSGC | HSG D
Forest/Open 0.02 0.03 0.04 0.05
Managed Turf
/ Disturbed Soi 0.15 0.20 0.22 0.25
Impervious 095 | 095 | 095 | 0.95

Cover




Virginia Runoff Reductlon Spreadsheet

1 Virglnla Runofl‘ Reduction Method New Development Worksheet v2.7 Revised Feb 2014

| 2 Site Data ;
<3 l
4 Project Name:

5 Date:

[

7 data nput cells

8 |  calculation cells

9 constant values

10

11 1. Post-Development Project & Land Cover Information

12

13 Constants

14

15 Annual Rainfall (inches)

16 | Target Rainfall Event (inches)
17 |Phosphorus EMC (mg/l)

MNitrogen EMC mg)___ 186 |

18 | Target Phosphorus Target Load (Ib/acre/yr) 0.41
19 Py 090
20

21 Land Cover (acres)

2

Volumetric Runoff Coefficients

ForesUOpan Space (acres) — undisturbed.
23 ptotoclod forest/open space or reforested land |
|Managed Turf (acres) - disturbed, graded for |

24 'yards or other turf to be mowed/managad
25 [iImperious Cover (acres)

2%

571
26 Rv Coefficients

2 A solis
30 Forest/Open Space 0.02
31 Managed Tur 0.15
32 |Impendous Caover 095
13

5

35

35 Land Cover Summary

37 Forest/Open Space Cover (acres)
33 |Weighted Rviforest)

39 % Forest

40 ‘Man

C Solls
0.04
022
095

B Soils
0.03
0.20
0.95

Turf Cover (acres

W 4> M| SiteData/ DA A D.A.B “DA.C . DAD DAE ~_Water Qualty Complance

Channel and Flood Protection ¢ Summary .

(7]

Site Data Input



4b. Land Cover and Volumetric =

| l Runoff Coefficients in the VRRM

e Land Cover Runoff Coefficients

1
0.5
0.5
0.4

0.2
1l —

Funoff Coefficient

Farest Cover Turf Cover Impenious Cover
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Portions of residential lots not disturbbed during construction

Portions of road rights-of-way used as:
filter strips, grass channels, stormwater freatment areas

Community open space areas not mowed routinely
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Utility rights-of-way left in natural vegetated state
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4b. Land Cover and Volumetric
I ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Surface area of stormwater BMPs:
NOT wet ponds
Some type of vegetative cover

Do NOT replace otherwise impervious surface
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Other areas of existing forest/open space:

Protected during construction
Remain undisturbed

Includes wetlands
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4b. Land Cover and Volumetric
| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space
Op & Management

Undisturbbed portions of yards, community
open space, and other areas:

Must show outside LOD on approved ESC plans

Demarcated in field (e.g., fencing) prior to
commencement of construction
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4b. Land Cover and Volumetric
| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space
Op & Management

Roadway rights-of-way that will count as
forest/open space:

Assumed to be disturbed during construction

Current soil restoration/site reforestation design specs

Other relevant specs if area will be used as BMP
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4b. Land Cover and Volumetric
| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space
Op & Management

Documentation for area remaining in
natural, vegetated state*®

*only approved management activities
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4b. Land Cover and Volumetric
I . Runoff Coefficients in the VRRM

e Land Cover Definitions

Managed Turf

Areas intended to be mowed and
maintained as turf within:

Residential Industrial

Commercial Institutional
setfings



Virginia Runoff Reductlon Spreadsheet
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1
18
19

2

23

24
25

27
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Site Data

Project Name:

Date:
- data input cells
calculation cells
constant values

1. Post-Development Project & Land Cover Information

Land Cover (acres)

1 Virginia Runoﬂ‘ Reduction Method New Development wOrksheet v2.7 Revlsed Feb 2014
2,

Areas by:

Land Cover Type
and
HSG

C Soils Totals

Forest/Open Space (acres) — undisturbed i e T
protected forest/open space or reforested lan) m m w gw
Managed Turf (acres) — disturbed, graded for = o iR
yards or other turf to be mowed/managed @ M m 0.00
Impendous Cover (acres) 000 0.00 000 0.00

Total 0.00
Rv Coefficients

A solis B Soils C Solls D Soils

Forest/Open Space 0.02 0.03 0.04 0.05
Managed Tur 0.15 0.20 022 0.25
Impendous Cover 0.95 095 095 095

Channel and Food Protection

o Summary o %2

(A" &

M 4> M| Site DatV DA.A /DA B “DA.C /DA.D /DA E Water Qualty Complance
Site Data Input
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| B 4c. The Simple Method

LZPX/D/'XRVXCXAXZ-7272

» Estimates annual pollutant load exported
in stormwater runoff from small urban
catchments
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PG 11

| B 4c. The Simple Method

AZPXR/'XRVXCXAXZ72 >
L (Ibs/yr) = total post-dev. pollutant load

P (in) = average annual rainfall depth

=43 in. (VA)

P; = fraction of rainfall events
producing runoff
= 0.9
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PG 11

| B 4c. The Simple Method
_ : 2.72
L=PxFixRvxCxAx %2

Rv = volumetric runoff coefficient

C (mg/L) = flow-weighted event mean
concentration (EMC) of TP
= 0.26

A (acres) = area of development site
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PG 11

| B 4c. The Simple Method
_ : 2./2
L=PxPixRvxCxAx %2

2.72 = unit conversion factor:
(L to f+3, mg to |b, acres to ft2)

12 = unit conversion factor
(rainfall in. to ft.)
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L=PxPixRvxCxAx272
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1 Virginia Runoff Reduction Method New Development Worksheet -- v2.7 Revised Feb 2014
~ Site Data
Land Cover (A)
Project Name:
Date: A

"
12
13
14
15
16
17
18
19

2

23

24
25
26
27
28
pa)

30
1)
R
3
34
35
36
37
38
39
40

SWwe N o e W

‘data input cells
calculation cells
constant values

1. Post-Development Projact & Land Cover Information

C

Annual Rainfall (inches)

Target Rainfall Event (inches)

Phosphorus EMC (mg/L)

Target Phosphorus Target Load (Ib/acrelyr)
Pi

Land Cover (acres)

Nitrogen EMC (mg/L)

1.86

B Soils

C Soils

D Soils

Totals

Forest/Open Space (acres) — undisturbed s
protected forest/open space or reforested land m

0.00

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

0.00

Impenious Cover (acres) 000

000
0,00

-
o

Rv Coefficients

Total

000

A solis

B Solls

D Soils

Forest/Open Space

0.02

/

Managed Tur

0.15

Impenious Cover

095

Land Cover Summary

Forest/Open Space Cover (acres)

0.00]

Weighted Rv(forest)

0.00|

% Forest

Managed Turf Cover (acres)

5
000

Channel and Food Protection

o Summary o %2

M 4> M| Site Daly‘ DA.A /DA B “DA.C /DA.D /DA E Water Qualty Complance

Site Data Input

Constants:

c:(phosphorus) =0.26 mg/l-

I:(VA annual) =43in
Pj=0.9

RV(sirey

Calculated Results:

" Pollutant Loads (L)



PG 11 |
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| B 4c. The Simple Method (Part 11C)

_ - 272
L=PxFjixRvxCxAx %2

Rv based on 16% impervious cover
C =0.26 mg/L
Load Limit (L) = 0.45 Ib/ac/yr

<R
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E
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| B 4c. The Simple Method
L= PXPJ XRVcomposifeXC'XAXZ'7%2

« C=0.26 myg/l

Runoff Reduction
Method Technical
Memorandum, April
2008

PG 11-12 |

Parameter Median EMC (mg/L
Total Nitrogen
National 0
Virginia _ 186 )
Residential 287
Non-Residential 1.12
Virginia Coastal Plain 2.13
Residential 2.96
Non-Residential 1.08
Virginia Piedmont 1.70
Residential 1.87
Non-Residential 1.30
Total Phosphorus
National 0.27
Virginia C 0.26 )
Residential 0.28
Non-Residential 0.23
Virginia Coastal Plain 0.27
Virginia Piedmont 0.22
Total Suspended Solids
National 62
Virginia 40




PG 11-12

| B 4c. The Simple Method

L=P><Pj><C><A><2-7%2

New Rules:

chomposite — Composite or weighted runoff coefficient

_ 0 0 0
RV omosie = (RV, x%01) + (RV; x%T ) + (RV,. x %F)
Where:
Rv, = Runoff coefficient for Impervious cover (0.95)
Ry, = for Managed Turf/Disturbed soils (Table 4-1)
Ry = for Forest/Open Space (Table 4-1)

m< ‘|
'/.=
20
=7
=0 f

EPARTMENT OF
NTAL QUALITY




1

=
2
4
&
i3
T
i}

a
0
1
12
13
14

40

52

o4 b b

Virginia Runoff Reduction Spreadsheet

|V|rg|n|a Rl..ll"lﬂ'l"l" Reduction Method WDI’H!I‘IEEt = REUI!EU "”25!'12

Site Data

Project Name:

Drate:

1. Post-Development Project & Land Cover Informa tht quUf s"e qud Iim“?

Constants

dats input cells
caloulation cell=
constant walues

Annual Bainfall [inches)
Target Fainfall Event [inches)

= by b s wi i ERAT G sdl
T-arq-c-l: F’ha_,p-hcrru_, Tarq-c-l: Load [Ibdacredyr]
Fi

Land Cover [acres)

a3
1.00
235

0.41
.80

0.41 Ib/acre/yr

farogen Erc mara[ 185 ]

Farest)Dpen Space [acre=] -- undizturbed,
protected forestlopen space of reforested land
FAaraged Turf [acres] -- disturbed, graded far
yard= or ather burf o be mowedimanaged
Impervious Cover [acres]

Fv Cocfficients

A woils

B Soils

C Soils

0 Soils

Totals

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Total

0.00

A soils

B Soils

C Soils

0O Soils

ForeztiDpen Space

0.02

0.03

0.04

0.05

rdanaged Turk

0.15

D.20

0.22

0.25

IrmpEidicus Coder

0.95

0.95

0.95

0.95

Land Cowver Summary

Forest/Open Space Cowver [acres]

Weighted (by HSG) Rv for Forest, Turf, & Imp

‘wWeighted RuForest)

i Forest

Flanaged Turf Cover [scres]

wWelghted Fu[turf)

2 Planaged Turf

Imperdious Couer [acres]

Folimpersicous]

2 Impergicus

X
|5ite Fiv
L

Fozt-Development Treatment volume [acre-ft]

Fos=t-DOevelopment Treatment Yolume [cubic
Feet]

Composite Site Rv

Fost_Dewvelopment Load [TF] [Ibfyr]

0.00

Fost_Dewelopment Load [TH) I'Ib!ur'll

0.00]

Tetal Laad [ TR Reduction Fiequired (B

0.00

Site Data DA, A

DA B - Db ©

DA D

Db E

-~ Watear Quality Compliance

il

-~ Channeal and Flood Prc




PG 12-13

| B 4c. The Simple Method
Rv = (Rv, x%l )+ (Rv; x%T )+ (Rv. x%F)

New Development Water Quality Requirements:

composite

* Old Requirement: 0.45 Ib/ac/yr TP
* New Proposal: 0.28 Ib/ac/yr TP
 Final Adopted: 0.41 Ib/ac/yr TP

(annual load limit)
Where did | get that number?
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Impervious Cover Model (ICM

IB1

Index of Biotic In

100

Z
=80
g

o &= O
o O O O

d

PG I3

20 30
Percent Imperviousness
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Streams visibly e
impacted e
Stream channel o R AL
widened and/or RS | ot
deepened e
e
Tree roots exposed S £ 1 Qe

Pool and riffle N e
structure TR Bt
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Impervious Cover Model Revisited

Sensitive  Impacted

Excellent

¢

Fair

Stream Quality

,J
8

5% 10% 20% 25% 40% 60% 80% 100%

Range of 5% to 10%
Impervious Cover

Watershed Impervious Cover



PG I5 |

Watershed-Based Site Load Limit
L = PxPjx[RvjxCx Ax2.72/12
=0.41 Ib/acre/yr

Composite Rv calculated using:
10% impervious cover

60% forest
30% managed turf



PG I5
Treatment Volume & BMP Sizing

T _X R\/compos.ite>< A)
VBI\/IP -

12

Tvgyp = Treatment Volume from contributing
drainage area to BMP + remaining runoff
from upstream practices

P = 90" Percentile rainfall depth = 1"
Rv

composite = Composite runoff coefficient

A = Contributing drainage area to BMP
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Design Rainfall = go™ percentile rainfall depth =1”

Washington Reagan Airport

0o lo

90th Percentile rainfall depth _

Precipitation Depth (inches)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Precipitation Event Percentile

1" annual average: Washington Reagan Airport, Richmond
Airport, Harrisonburg, Lynchburg, Bristol



PG 15-17

go™ percentile rainfall depth of 1”

Using the 90t percentile rainfall depth
translates to an annual average reduction

» Represents average over all storms and not
individual single-event modeled storms

« Oversizing practice - no credit

* Level 2 - allows for > 90th percentile
rainfall
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Virginia Runoff Reduction Spreadsheet

|V|rg|n|a Rl..ll"lﬂ'l"l" Reduction Method WDI’H!I‘IEEt = REUI!EU "”25!'12

Site Data

Project Name:

Drate:

dats input cells
caloulation cell=
constant walues

1. Post-Development Project & Land Cover Information

Constants

Annual Ralnkall [inches]
Target Fainfall Event [inches)

Fhasphorus ERC [mghl]

Target Fhosphorus Target Load [Ibdacrefyr]
Fi

Land Cover [acres)

43

1.00

0,26

0.41

0.90

farogen Erc mara[ 185 ]

Farest)Dpen Space [acre=] -- undizturbed,
protected forestlopen space of reforested land
FAaraged Turf [acres] -- disturbed, graded far
yard= or ather burf o be mowedimanaged
Impervious Cover [acres]

Fv Cocfficients

A woils

B Soils

C Soils 0 Soils

Totals

0.00

0

00 0.00

0.00

0.00

0.00

o

00 0.00

0.00

0.00

0.00

0

.00 0.00

0.00

0.00

Total

0.00

A soils

B Soils

C Soils 0O Soils

ForeztiDpen Space

0.02

0

03 0.04 0.05

rdanaged Turk

0.15

0.

20 0.22 0.25

IrmpEidicus Coder

0.95

0.

85 0.95 0.95

Land Cowver Summary

Forest/Open Space Cowver [acres]

Weighted (by HSG) Rv for Forest, Turf, & Imp

‘wWeighted RuForest)

i Forest

Flanaged Turf Cover [scres]

wWelghted Fu[turf)

2 Planaged Turf

Imperdious Couer [acres]

Folimpersicous]

2 Impergicus

Total Site Area [(acres)
Site FAw

Fozt-Development Treatment volume [acre-ft]

Fos=t-DOevelopment Treatment Yolume [cubic
Feet]

Composite Site Rv

Post-Dev Tv

Pollutant Load (TP & TN)

Fost_Dewelopment Load [TH) I'Ib!ur'll

0.00

DAL E

Water Cluality Compliance

"y

| |
L ch a_

Total Load Reduction

Reqd.




PG I8

I ' 4d. Water Quality Requirements

* New Development:
— 0.41 Ib/ac/yr TP

* Re-Development:

— LDA > 1 acre: 20% reduction in
exist annual TP load

— LDA < 1 acre: 10% reduction in
exist annual TP load
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PG I8

4d. Water Quality Requirements

B Required Level
of Treatment

1
Required
~ Treatment
E’ 0.75
O ‘ /\
g ,
=2 05
3
0.45 7
@)
— 0.25 - AN
O -

B Allowable Load
(Ib/aclyr)

N\

0.41

Partil C Part 1l B
Requirements Requirements

3

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



Treatment Options
Made Simple

Runoff Reduction Practices

PG I8

/I\/Iinimization/ESD

1 /
m Additional load
E 0.75 L (Turf)
"g B Required Level of
3 Treatment
= 0.5 - —
'g m Additional
o) Treatment
-l
0.25 - m Allowable Load
(Ib/aclyr)
0 -

Current

Pollutant Removal

Requirements Requirements Practices



How can ESD apply?
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PG 22-23 7 Drainage Area Land Cover (Acres)
‘,/' -= =" T "% Land Cover Total Total
N 2 acre lots | 7 acre lots
~
9 AN o Forest 0.87 4.31
L TN
oL ) | Turf 8.32 5.26
,/ SRRt Z | Impervious 2.26 1.88
[x i "(Vf‘ AN S H
\~/ ~~" 15 Acres ]
2ol 25 % acre lots AR
v/ --__—---_\m[ws'-
. S—
N \
7 AN % N
Drainage Area Water Quality Requirements \
Total Total ' S ,o/
% acre lots | % acre lots |—="~\__ N
Post-Dev Treatment Vol | 14,452 ft> | 11,198 ft3 5 N =
Post-Dev TP Load | 9.08 Ib/yr | 7.04 Ib/yr 15 Acres
Pollutant Removal Reqd. | 4.39 Ib/yr | 2.34 lb/yr | 25 % acre lots W
C U] =




Site Design:
Decentralized Treatment

=|® Right-of-way
— Treatment

Grass Channels

+++++

e

W i Bioretention

o On-Lot Treatment
Simple Disconnection
Alternative Practice
Disconnection

« Raingardens

« Drywells

» (Cisterns

Permeable Pavement

Driveways



Soil Restoration

When soil disturbance
unavoidable:

-
—
-

Soil Restorq_ti__ori

Photo Credit: Richard McLaughlin, Ph.lj.,
North Carolina State University

Recognized non-
structural RR
stormwater practice
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4e. Introduction to Stormwater
] B Runoff Reduction BMPs

 Codifies & incentivizes minimization
and avoidance

» Goes beyond impervious cover as a
water quality indicator

» Utilizes latest BMP research for Total
Performance

 Credits total BMP performance

(New Specifications with Level 1 and Level 2)

EPARTMENT OF 2

Vv NMENTAL QUALITY

T

73“!
74
<8
E
g Jl
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[atest Science and Research

Total BMP Performance:

Runoff Reduction Reported Performance
Runoff Vol vs Runoff Vol

+

Pollutant Removal Reported Performance:
EMC,, vs EMC,;

4

Total BMP Performance (Reported as Load Reduction):

(Vol,\) x (EMC,,) vs (Volgy) (EMCpy)
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Total BMP Performance

Runoff Reduction (RR) and pollutant
removal (PR):

» Reductions by reducing volume

- Beyond irreducible concentrations
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Total BMP Performance

Runoff Reduction (RR) and pollutant
removal (PR):

« Maximum performance through “Treatment
Train” approach:

o Pollutant Reduction (site-generated) using non-
structural site design practices

o Volume reduction using one or multiple runoff
reduction (RR) practices

o Pollutant removal by runoff reduction practices
and additional pollutant removal (PR) practices as
needed



Multi-Function Practices

PG 30

Site
Design

Runoff
Reduction

Pollutant
Removal

. Rooftop Disconnection

v

v

. Filter Strip

v

. Grass Channel

. Soil Amendments

‘/*

. Green Roof

. Rain Tanks & Cisterns

. Permeable Pavement

Infiltration

0Vl lo(N~cl|D|WIN|=

. Bioretention

10. Dry Swales

AN NI NI N NI NI N A N

12. Filtering Practices

13. Constructed Wetlands

14. Wet Ponds

15. ED Ponds

STNTNTNINNNS
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Stormwater Practices Differ

ot .’u’.’("‘,}:v‘ 5%

Wet onds, D Pd - Bioretention, Infiltration, Dry

Constructed Wetlands, Swales, Soil Amendments,

Filters: disconnection, Related
Practices Reduce:

= 0 to 10% Runoff Volume

Reduction = 50 to 90% Runoff Volume

Reduction
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VRRM Spreadsheet DA Tabs

N Lot Cover M0
a « 000

‘ T L Sevescrmsr Veawmt Vbarw k1|

|
11 Apply Runo¥ Reduction *‘mluu o Redece Y‘nmml Volme lll‘ul-Dlvdoflmm icad n Dval!.l'y Area A

|
| | smamy I T e °
= - - Dpviwas 84 | Bt L L L Dechon  Presenorns |
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: P> Practices
1] 0 ._!Lh—

TOTAL MPUIN0S COVIR TREATES der
FTEM TR ANLA TRIATIS g0

ARIAORTE o8

TrtaL o saece:

TR, KT
VOLRL AR R T 9 84 & KT
PRCAPIOSAS BEANIWAL (MM MOET BEDRCTION PAMCTICLS & DA, A Paye

[

SEE HATER QUALITY COWPLAACE TAD FOR SITE COMPLIANIE CALOULATCNS Lower h q If.
°
"\ Apply Practcae that Rertove Pobutants but Do Nat Reduca nm < 1
’ . .
| = g 5 P R [ .~ = = T Pollutant Removal
S |nwert | Tamen fmasnines | peonsnton | iasan | Pvaiece | remssene |
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BMP Performance - Level 1 and Level 2

Level 1 standard features:

Function
Safety
Appearance

Safe conveyance

Performance longevity & 8=

2"

Maintenance

a

-
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BMP Performance - Level 1 and Level 2

Level 2 design enhancements
Increased RR, PR or both:

* Increased Tvsizing (x 1.1, 1.25 or 1.5 times Tv)

Enhanced design geometry

Vegetative condition

Multiple cells

Multiple treatment pathways

Other bells and whistles
(increased pretreatment/media depth, etc.)

m< \
'/.=
o)
7)

=g
@
Z 3




- VRRM:Spreadsheet DA Tabs

i Drainage Area A

2

3 Drainage Area A Land Cover (acres)

4 A soils B Soils C Soils D Soils Totals Land Caver Ry
5 Forest/Open Space (acres) 0.00 0.00 0.00 0.00 0.00 0.00

& Managed Turf (acres) 0.00 0.00 0.00 0.00 0.00 0.00

T |mper__ LS S A An A A nan i an U[][] [][][]

: Volumetric Reduction Credit 1

0

10 Apply Runoff Reduction Practi

Credit Area
(acres) to the
Practice

zes to Reduce Treatment Volume & F 2st-Developme
[

L

Pollutant

i PG 34 ._

Reduction Credit

Post Development Treatment Volume (cf’ ]

nt Load in Draipfige Area A

Volume from

Runoff Remaining

Phosphorus

Phosphorus
Load from

Untreated
Phosphorus

Phosphorus
Remaved By

Remaining

Credit Area 47 [Upstream RR  |Reduction Runoff |Efficiency |UpstreamRR |Loadfo Practice  |Phosphorus
1 Practice Description of Credit |Credit Practice (cf Volume (cf) | % Practices (Ibs) (Practice (Ibs.) |(lbs. Load (Ibs.
Imp IC s draining 1o 40% runott volume
4 | 6.2 Bioretention #1 or Urban Bioretentio i reduchion U4 10,00 0 0 0 25 0.00 0.00 0.00 0.00
L-I (Spec#) l draining 1o 4[1% runorr volume
1| T i reduction .40 (.00 0 0 0 25 0.00 0.00 0.00 0.00
t 6 Rt £2 (Spec ) bioretention reduction 0.0 0.00 0 0 0 i 0.00 0.00 0.00 0.00
|.2 turf acres draining to 80% runoff volume
4 bioretention reduction 0.0 0.00 0 0 0 50 0.00 0.00 0.00 0.00
ol
al 1. Infiltration
impervious acres drainingto | 50% runoff volume
52 7 3. firsfon #1 (Spec ) infitration reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00
turf acres draining to 50% runoff volume
3 infitration reduction 050 0.00 0 0 0 25 0.00 0.00 0.00 0.00
sdramingto | 30% runoff volume
7 f.an i AN n 9k N n nn n nn

L mtimm
U er Quality Complance

Channel and Flood Protection

il n
Sumrmary . Notes / #7
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BMP Treatment Train

é & &
I
Conveyance
‘ -

‘ /\jnveyance
e
BMP 3
. Pollutant Removal
Discharge to watercourse or .
groundwater .

| ..:A Discharge to
Discharge to watercourse or watercourse or

groundwater groundwater
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BMP Treatment Trains

* High density sites (high removal
requirements)

 Flexibility on tight sites - multiple
smaller BMPs treat stormwater near
source

* Runoff reduction and TVgp:

— Incrementally increases (with each RR
practice)




Level 1 and Level 2

&

PG 30

BMP Treatment Trains

Tvgup - direct contributing drainage area + any
remaining runoff from upstream RR practices

Design Summary Table BMP Design Spec.

No. 9: Bioretention

Level 1 (RR40TP: 25)

Level 2 (RR: 80 TP: 50)

Sizing (Section 6.1):

Wewe = [(1)(RV)(A) / 12] + any
remaining volume from upsiream
BMP

Sizing (Section 6.1):

Tveue = [(1.25)(RV)(A) / 12] + any
remaining volume from upsitream

BMP

o< R
7=
20
77>
-7’/

EPARTMENT OF
NTAL QUALITY
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BMP Treatment Train

File Home Insert Page Layout Formulas Data Review View Developer MNuance PDF & 9 = P ZE
== Cut = . Beh E -
& Cu Arial 0 A S==| 3 < }3
23 Copy - o 2 2] Fill - d
Paste . 3 7 U = ; $ o+ o =0 .00 Insert Delete Format ] Find &
- # Format Painter - — - - = - - - &f Clear = Select =
Clipboard Font Alignment Number Styles Cells Editing
P46 - Jx i
: oo oo oo v Downstream
1 Drainage Area A
2
3 Drainage Area A Land Cover [acres) [ )
4 A soils B Soils C Soils D Soils Totals Land Cover Ry
5 | Forest!Open Space [acres] 0.00 0.00 0.00 0.00 0.00 0.00
E | Managed Turf [acres) 0.00 0.00 0.00 0.00 0.00 0.00
7 Impervious Cover [acres) 0.00 0.00 0.00 0.00 0.00 0.00
] Total 0.00 Post Devel T Yolume [cF) 0
£l
1 Apply Runcff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A
Remaining | Phosphoru | Phosphorus | Untreated Phosphoru | Remaining
Yolume from |Runoff Runoff 5 Load from Phosphorus |5 Remowved | Phosphoru
Credit Area Upstream RR | Reduction ¥Yolume |EFficiency |Upstream BR (Load to By s Load Downstream Treatment to be
i1 Practice Unit Description of Credit | Credit acres Practice [cF cf cf S Practices Practice FPractice Ihs. Employed
[} 6. Bioretention
impervious acres draining to 403 runoff valume
46 | 6.a. Bioretention #1 or Urban Bioretention bicretention reduction 0.40 0.00 a 1] 1] 25 0.00 0.00 0.00 0.00 hd
[Spec #3) turf agres draining to 4032 runoff volume
47 bioretention reduction 0.40 0.00 1] 0 0 25 0.00 0.00 0.00 0.00
impervious acres draining to 2022 runoff volume
48 £.b. Biarstention #2 [Spec #3) bioretention reduction 0.80 0.00 0 ] ] 50 0.00 0.00 0.00 0.00
turf acres draining to 8054 runoff valume
43 biaretention reduction 0.0 0.00 o 1] 1] 50 0.00 0.00 0.00 0.00
50
13 7. Infiltration
impervious acres draining to B0 runoff volume
52 7. Infiltration #1[Spec #5) infiltration reduction 0.50 0.00 0 ] ] 25 0.00 0.00 0.00 0.00
turf acres draining to B0 runoff valume
53 infiltration reduction 0.50 0.00 ] 0 0 25 0.00 0.00 0.00 0.00
impervious acres draining to 0% runoff valume
54 7. Infiltration #2 [Spec #8) infiltration reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00
turf acres draining to 0% runoff valume
55 infiltration reduction 0.50 0.00 a 1] 1] 25 0.00 0.00 0.00 0.00
BE
izl 5. Extended Detention Pond =
M 4 » M| SiteData | DALA ~D.A.B ~D.A.C “D.A.D “DAE Water Quality Compliance Channel and Flood Protection Summary . Motes %1 | 4 »
Ready | 75 | | [ER|C 1 g ) L}

Scroll to the right to enter
downstream practice(s)
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PaR - S| B.b.ED#2

A N 0 | P Q
Drainage Area A

Drainage Area A Land Cover [(acres)

Forest/Open Space (acres) Downsfredm
Managed Turf (acres) Treatment Dropdown
Selection Menu

Impervious Cover (acres)

D00 |=] |3y (M= R —=

—
L=

Apply Runoff Reduction Prac

Phosphorus |Remaining
Removed By |Phosphorus |Downstream Treatment to be

11 | Practice Practice (lbs.)|Load (Ibs.) Employed
46| 6.a. Bioretention #1 or Urban Bioretention 0.00 0.00 8.b. ED #2 4
(Spec #9) 8.k =I: :tﬁ 1 AfB 5o
9.a. Sheetflow to Conservation Area with A/E Soils
47 0.00 0.00 2.b. Sheetflow to Conservation Area with C/D Soils ‘lb

9.c. Sheetflow to Vegetated Filter Strip
10.a. Wet Swale #1

48 6.b. Bioretention #2 (Spec #9) L 000 b vietswaezz

11.b. Filtering Practice #2

[Lm

1

49 0.00 0.00 [
50

b

LD nonn mnonn

M4 4 » M| SiteData | D.ALA D.A.B “DA.C “DA.D DA E Water Quality Compliance Channel and Flood Protection

Fe—a. | B
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Comparative
BMP Level 1

& Level 2
Performance

. TN TP
Practice | 108 | Reduction | Removar | MassLead | g2 02, | Mass Load
Remowval Remowval ©
Rooftop 12 25 to 507 o 25to 507 o 25to 50 '
Disconnect No Level 2 Design
Sheet Flow
to Veg. Filter 1 =L 0 =L o £L
Brpm; 2° 50t0 75" 0 50t0 75" 0 50t0 75"
Grass 1 10to 20 ° 20 | 28to 44" 15 24to 417
Channels No Level 2 Design
Soil Can be used to Decrease Runoff Coefficient for Turf Cover at Site. See the
Compost design specs for Rooftop Disconnection, Sheet Flow to Vegetated Filter or
Amendment | Conserved Open Space, and Grass Channel
Vegetated 1 45 o 45 o 45
Roof 2 60 a 60 o 60
Rainwater 1 Upto 9035 (] Up to 9035 o Up to 903 %
Harvesting No Level 2 Design
Permeable 1 45 25 59 25 59
Pavement 2 75 25 81 25 81
Infiltration 1 50 15 57 25 63
Practices 2 90 15 92 25 93
Bioretention 1 40 40 64 25 a5
Practices 2 80 60 90 50 90
Urban 1 40 40 64 25 55
Bioretention No Level 2 Design
Dry 1 40 25 55 20 52
Swales 2 60 35 74 40 76
Wet 1 o 25 25 20 20
Swales 2 0 35 35 40 40
Filtering 1 aQ 30 30 60 60
Practices 2 0 45 45 65 65
Constructed 1 aQ 25 25 50 50
Wetlands 2 0 55 55 75 75
Wet 1 () 30 (20) * 30 (20) * 50 (45) ¢ 50 (45) *
Ponds 2 0 40 (30) ¢ 40 (30) + 75 (65) ¢ 75 (65) *
Ext. Det. 1 aQ 10 10 15 15
Ponds 2 15 10 24 15 31

ENVIRONMENTAL QUALITY




4f. VRRM Compliance Spreadsheet
| B Example
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VRRM Spreadsheet DA Tabs

a1y . % wore

| Drainage Area A

Sramace Aowa A Lana Cow

F oM pee Radie dcres e

” L 4t Seencormans Vewrmt Vibarw k]

Apply Reno¥ Reduction Practices 8o Redsce Traatmant Vokime & Post-Development Load in Crairags Ares A
| | | | [

Upper half:
Runoff Reduction
Practices

4

Pl s =
& Vge o

by o

>

" TOTAL MPOMNI S CovIn TREATES el 0D |
2 A TN TSN o v

ARIAORTE o8

TOTAL WO 50N

LSRN SEGRRED 08 STE Py
40 (XM S 2 K

Wany
PRCAPMOELIS FEARIVGR [0 MNT BEDOCTION PAMCTICLS & DA A Py

itecean s
“ SEE VWATER GUALITY COUPLIWAOE TAD FOR SITE COMPLIAMIE CALOULADCNS ower q i
A .

e MR e x
<z | P e o e e T Pollutant Removal
Practices

s Aaame € ] Facrent [Pracscn o | Wmcmcnon kil wokmne i JiMcmncy M | Pracsc on ) LoD L il s |1t 1 O Loy

BELACHECH 04

PPN S FEMCARL BTV PRALTIONS

NEE ATER GUALITY COMPLMNGE TR FOR §ITE

| TECOEH R UV I PIGLETICN L TRAT 06 80 NE WERCAT WY LRAY I B L L]

[ vy |

n [ VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

‘!
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VRRM Spreadsheet DA Tabs

a1y . % wore

| Drainage Area A

—_ S L

F oMIpen 0n M

Upper half:
- o | Runoff Reduction
| Practices

L |

11 t3 vegetaed Ract e

1T wegatated A

-~ Drainage Area Chec

PR § COIA TRATES see ]
e vew anta At el 00|

ARIAORTE o8

TOTAL WO 50N

LSRN SEGRRED 08 STE Py
4 R RO TN B 8 K
PROAPMORLIL FEMIVR (O MMONT BEDOCTION PAACTICLS & DA A Py

[

“ SEE VA TER PG, WA TAD FOR 3ITE COMPLIAMCE CALOULADCH LOWe r h G I f M
2 .

P P — G ,
< | o N e e r Pollutant Removal
Practices

Drainage Area
Check

BELACHECH 04

O MDA RO WLt s, A
PO A WL Ay OB |

PPN S FEMCARL BTV PRALTIONS

HEE ATER GUALITY COMPLANGE el FOR §ITE GOl




VRRM Spreadsheet DA Tabs

P19 - Jx | None

A E [ ] E F G H | J K L il ] o F e}
1 Drainage Area A
z
2 Drainage Area A Land Cover [agres])
4 A soils B Soils C Soilz___ D Sails Totals Land Cover Ry
5  ForestiOpen Space [acres) 0.00 0.00 0.00 0.00 0.00 0.00
£ Managed Turf [acres) 0.00 0.00 0.00 0.00 0.00 0.00
T Impervious Cover [acres) 0.00 0.00 0.00 0.00 0.00 0.00
2 Total 0.00 Post D T Yolume [cf) 0
)
n Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Yolume from | Runoff Remaining |Phosphorus (Load from Ph h R: d R
Credit Area Upstream RR | Reduction Runoff Efficiency |Upstream RR |Load to By Practice |Ph h 1] T to be

11 Practice Unit Description of Credit | Credit acres’ Practice [cf] cf Yolume (cf) |[% Practices [Ibs) | Practice [Ibs.] | [Ibs. Load (lbs. Employed

12 la Vegetated Roof #1[Spec #5) sores of green roof 452 runoff volume reduction 045 0.00 0 0 0 1] 0.00 0.00 0.00 0.00
14 1b. Vegetated Roof #2 [Spec #5) actes of green roaf 602 runoff volume reduction 0.50 0.00 0 0 0 1] 0.00 0.00 0.00 0.00

[ 2. Rooftop Disconnection

2.a. Simple Disconnection to AIB Sails

17 [Spec#)

5034 runoff volume reduction

@

19 [Spec #4)

impervious acres disconnected For treated area 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00
2b. Simple Disconnection to Ci0 Sails 263 runoff wolume reduction
[Spec #1) impervious acres disconnected for treated area 0.25 000 0 0 0 ] 000 000 000 0.00
2. ToSoil Amended Filker Path as per
specifications [existing C/0 zoilz) 802 runoff wolume reduction ®

impervious acres disconnected For treated area 0.50 S e r e I n e 0.00 Mone
2.d. ToDry Well or French Drain #1 B0 runoff wolume reduction 4.2, Grass Channel AE Soils

Ilicrainfilration #1) [Spes #3 impervious acres disconnected Fol treated area 0.50 ‘ R e t H t' C d .t 0.00 4.b. Grazz Channel CID Soil:
2. ToDry Well or French Drain #2 30 runoff valume reduction a I an er a rves I n g re I ;: S:;g:wfr:mel Gempost Anunded Sails
21 | [Micro-Infiltration #2] [Spec #8 impervious acres disconnected For treated area 0.90 0.00 5k, Dry Swale #2
21, T Rain Giarden #1 (Mioro- / o Bormae
Bioretention #1] [Spec #3 impervious acres disconnected | 402 of volume captured 0.40 / 0.00 0 0 0 25 0.00 0.00 0.00 0.00
2.9. ToRain Garden #2 [Micro- 802 runoff wolume reduction
Bicretention #2) (Spec #3) impervious acres disconnected For treated area 0.8 0.00 0 0 0 50 0.00 0.00 0.00 0.00
based on tank size and
design spreadsheet [See

2h. ToRainwater Harvesting (Spec #8) | impervious acres captured Spec #8) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00
2i. To Stormuwater Planter [Urban 402 runoff wolume reduction
Bioretention] [Spec #3, Appendis &] | impervious actes disconnected for treated area 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00

3.a. Permeable Pavernent #1(Spec #7)
28

acres of permeable pavement «
acres of “external” [upgradient]
impervicus pavement

4524 runoff volume reduction

0.00 0 0 0

0.00

0.00

3. Permeable Pavement

. 3b. Permeable Pavemnent #2 (Spec #7)

acres of permeable pavement

7524 runoff volume reduction

0.00 0 0 0

0.00

0.00

30

[l 4. Grass Channel

I

15
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Design Example

TN % ~ iy =GR ©
e, e oy A -
R . - / w7 L
.. e 1-FECT =7/ J
T i

Residential PN ™
Lots ’/ o

@

Project
. Drainage Area

w, Typical subdivision development:
No Environmental Site Inventory ~
No Site Scale ESD )
: No Lot ScaleESD »  * * 7 s R
"""" =2 NoO preservation of openspaces
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(HSG )

19.8 acre single Family Subdivision
2.2 acres of R.O.W.
j 34 lots (avg lot size = 2 acre)

— ey
R

fenY 1
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» > c—

LOTS (30% IMPERVIOUS)

MANAGED TURF
IMPERVIOUS
WET POND
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Virginia Runoff Reduction Method Ney

Site Data

Site Data Tab

Project Name:

Date:

data input cells
caloulstion cells
constant values

1. Post-Development Project & Land Cover Information

PG 37

Turf

12.09

22.77 Ib/yr

14.65 |b/yr

Constants
Annual Sainfall (inches) 43 I — 7 7 1
Target Rainéall Event [inches) 1.00 m p - .
Phosphoius EMC [mgiL) 0.26 Nlueger.EMn:[mgfL]
Target Phesphons Taget Load [Ibtacrely] 0.41 —
: Area Total = 19.8 acres
Land Cover [acres])
A =soils B Soils C Soils D Soils
ForesttOpen Space [acres) - undisturbed,
protected Foresthopen space of rehorested land 0.00 0.00 0.00
Mansged Turd [acres] - disturbed, graded fos
yards or ather burk bo be mowed!managed 0.00 12.09 0.00
Impervious Cover [acres) 0.00 .M 0.00
Total
Fv Coefficients S 1 t R — O 5 O
A soils B Soils C Soils 0 Soils |/ I e V - .
ForesttOpen Space 0.02 0.03 0.04
Banaged Turi 0.15 0.20 0.22
Impervicus Covet 0.95 0.85 0.95
Land Cover Summary POSt Dev TV - 0083 ac-ft
ForesttOpen Space Cover [#cmes] ﬂuﬂl
waighted Fuliorest] 0.00]
» Forest D%I
Mansged Turt Cover | scses) 12‘.09}
wisighted P 0.22 P D T P L d —
v Mhansged Turk 31%1 Ost ev O a -
Imperviows Cover [acres] 7.71
Fw[Impervious) 0.95
* Impervicus 39%
Total Site Area [acres) 18.80]
Site Fw 0.50]
Post-Devetopment Treatment Volume [acre-f) D.Sjl / Loa d Re d u Ct I O n Re q u I re d -
FPost-Development Treatment Volume [oube I
feet) 36-@
Post_Development Load [T [dr) 22.77 [Pr-ﬂ Devslopment Load [TR] ||Hy']| 162 gl:l
Tatal Losd | TF] Reduction Fequired [Eir) 1465




Drainage Area Tab

PG 38

 Drainage Area A
1 Oranage Ares A Land Cover (serts) 1
:_E Asols  3%is  Clois  DSods  Tobds  LandCowerhs Credlt Area (acres) to
§F 0.0 000 | 0¢0 | 000 000 00 | .
s W ow s o w2 Wet Pond Level 2:
7 Ingarvioss Cove jacos D00 | G0 | T O I 0% -
oW | 108 | st Develogrent Tresiment Voume e 36048 Im p= 7.71 ac
1t Apply Runoff ReductioniPractices to Reduce Treatment Volume & Post-Development Load in Drainage Area A Tu rf=12 .09 ac
‘ Phosp Urered [Pt
Yohume feee | Punal! femaning | Loagfron  (Phog Feoneddy Rensinng
(Credthes  [lpsveam i [Redwios | et [Phosphorus |ipsvem T |racke  Posphons Downsea Trestmestiobe O RR
! Pracsie Int Descriphion of Credt Credt |(eres| Practee (cf) |(ch) Yohune [cf) ‘Mkmum; Jhe.| Load Jbs|  Employed
7008 0088 3y X 1Ni
] wel e 1% nathvebne oo 000 000 [ 0 8 0.00 000 100 1 Re maini ng R un Off VO I *
— . .
I el aeoss cranieg o wet po | 15 et velne ki | 0100 0 7 . —W 000 & Re mainli ng TP Ioa d
Mpetous A0 ey X
wel et 1% naattvelre o 0.0 11 0 0 %588 9 0.00 #ed | 12 41
3 P 1 Spac#10) | forfacrms dranieg o et poné | 1 et velne i () 0:'\‘ 1209 0 0 %5 i 0.00 £06 454 15
e s (areg &
wel et Brtuenacel 000 [N 0 0 0 8 000 | 000 | 000 | 0X0
136, Vet Poad 2 (Consty e
Specdll bl acrms cranieg 0w pond | 1% st velne nkcion | .00 100 0 0 0 65 0.00 000 Q00 0£0
IO 8035 TINe) X
W trice 1S nertvelne ncion] 000 400 0 ] 0 ] 000 000 000 040
150 1 astiamotleves | urlavss daneg hoece |Mamstvens o] 000 00 Area Ch eCk: OK
= TOTAL WPEBOUS COVRR TREATED et T |
18 TOTAL TURF A%A TrEATED e 1208
: wosa — TP Removed = 17.06 lb/yr
12 2055800 RENOVAL BY PRACTICES THAT 20 SOT PELOCE BUMOFF WLIME M0 A AL 1706
3 TOTAL PH0S780%9S REMOVAL MDA Ay 1716 ¢4

SEE VWIATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCLLATIONS

NTROGEN REMOVAL BY PRACTICES THAT 10 MOT REDOCE FUMOFF VOLIME MDA A

TOTAL NTROGEN REMOVAL N DA A oyl

2

SRy

J




Water Quality Complianc

1 |5ite Results |
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L

o]

P
i
28
A
30
Y

E

e Tab

PG 39

G

DA A DA B DA.C DA.D DA E AREA CHECK

IMPERVIOUS COVER 1 0.00| 0.00 0.00 0.00 OK.

IMPERVIOUS COVER TREATED .M Ill‘.'l'.ll 0.00/ 0.00| 0.00 OK.

TURF AREA 12.09 0.00] 0.00 0.00 0.00 OK.

TURF AREA TREATED 12.08 01.00] 0.00 0.00 0.00 OK.

AREA CHECK OK. OK. { OK. OK. /
Phosphorus Area Check: OK
TOTAL TREATMENT VOLUME (cf) 36,243
PHOSP! .
TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LB/YEAR) 14.66 / RU n Off Red u Ct ion = 0
RUNOFF REDUCTION {ef) 0
PHOSPHORUS LOAD REDUCTION ACHIEVED (LB/YR) 17.06| €~

TP Reduction = 17.06 Ib/yr

ADJUSTED POST-DEVELOPMENT PHOSPHORUS LOAD (TP) (Ibiyr)| 6.71

REMAINING PHOSPHORUS LOAD REDUCTION (LB/YR) NEE CONGRATULATIONS!! YOU EXCEEDED THE TARGET RED

Nitrogen (for information purposes)

TOTAL TREATMENT VOLUME (¢ 36,243

RUNOFF REDUCTION (cf) 0
NITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 32.54
ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TN) (Ibiyr)| 130.36/

UCTION BY 2.4 LE/YEAR!
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Chagnnel B& ElooDd Pyote:cticc)n HTab

1

1.

1

1.year storm Lyear storm 10.year storm

? Target Rainfall Event (in) | | 179 33 54
i
£ Drainage Area &
5 Drainage Area |acres) 19,80
f Runoff Reduction Valume (cf] 0
i Drainage Area A
§ Drainage Area [acres) 0.00|
10 Runoff Reduction Volume |cf] i
12 Drainage Area C
13 Drainage Area (acres] 0.00|
14 Runaff Reduction Valume |cf) i
16 Drainage Area [
1T Drainage Area |acres) 0.00]
16 Runaff Reduction Volume |cf] i
20 Drainage Area £ |
21 Drainage Area [acres) 0.00]

]

22 Runaff Reduction Valume (cf]

i) Drainage Area & A sails B Soils C Soils [ Sails

28| ForestiOpen Space - undisturbed, profected forestiopan Area [acres) Q.00 .00 (.00 0.00

8 space or reforested land Ch 3 £ 10 )

30| Managed Tur - disturhed, graded for yards or oéher tuftoba | Ama [acres) 0.0 0.00 120 0.00

k] mowedimanaged CH 2] Al L] il

2 Area (acres) 000 ] mn 0.00

B mpenaous Caver CH 9 % L W

U Weiglug/ g
% /@ |
kL] 1pear storm Lyear storm 10-year storm

w RV evsioped (In) with no Runoff Reduction 158 176 i

k" RV istaped () with Runoff Reduction 1.5 176 i

1 Adjusted CN 4] 4] [ K]

1, 2, and 10-year
storm rainfall depths

No volume
reduction

2
2 Based on the use of Runoff Reduction practices in the sebected drainage areas, the spreadsheet calculates an adjusted RV pewapes and adjusted Curve Number,

/ RV, =3.30inches

CN =83
1, 2, and 10-year volume
(RV) measured in
watershed inches =
RV, =1.28 inches
RV, =1.76 inches

% No RR
No CN Adjustment!
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Alternative Design

Goal: Replace wet pond with BMPs that will reduce runoff
volume (and remove pollutants):

— Rooftop disconnection, downstream treatment to
Bioretention to treat all impervious area on residential lots

— Remaining impervious (roads) and some pervious area on lots
to Bioretention areas

— Conveyance to vegetated filter strip for downstream
treatment

Additional Volume Reduction options: Permeable Pavement
on roads; downstream Vegetated Filter Strips (or Conserved
Open Space)
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BIORETENTION CELLS
X ~ o
4 e RESIDENTIAL LOTS
e : <y - - i f = o
‘ b, Project Graphic Courtesy of Geosyntec , MANAGED TURF -
II:E-:!: ‘ ‘~'~ - 'v
T ~~¥~T;_____ : , _ff'

""""




PG 42

A e (e o E 3
1 Virginia Runoff Reduction Method New Development Worksheet .. v2.7 Revised Feb 2014 .. .
2 Site Data Same as traditional scenario,
4 Project Name: .
5 Date: b U -I- .
[
: caodmion oo « Wet Pond area partially
s constant values
10 3 .
11 1. Post-Development Project & Land Cover Information ConverTed from Imper\/lo US
12
13 Constants L] 1 L)
: Cover’ to ‘Managed Turf
15 Annusl Rainfall inches) 43
16 Target Rainfall Event (inches) 1.00
7| Prosphorus EMC (mgh) 028 Niogen EMC (mot 185} « BMP areas converted from
18 Target Phosphorus Target Load (Ibdacrety) 041
2 i ‘Managed Turf' to
3? Land Cover [acres) - g
22 A soils B Soils C Soils oils Totals ] /]
o | s - it wZ] .| . Frorest/Open Space
Managed Turf (sctes) ~ Esturbed, graded foe
24 ds or other turfto b odf d 0.00 1213 0.00 1213 o
R — o Forest/Open = 0.4
26 Total 19.80
- P— Managed Turf = 12.13
29 A soils B Soils C Soils D Soils .
30 Forest/Open Space 0.02 0.03 004 0.05 -
e Impervious = 7.27
32 Impervious Cover 0.95 0.85 0.95 0.95
33
4
35 .
% Land Cover Summary : : Note: Pervious Pavement & Green
37 Forest!Open Space Cowver [acres) 0.40= S | I g h-I- C h O n g e I n
38 ‘\eighted Pvfforest) 0.04 . . . 1 .
- 2% Roof isinventoried as ‘Impervious
40 Managed Turf Cover (sotes) 12.13 TV T P LO O d O n d
41 Weighted Fi[turf) 0.22 ’ ’ C ! '.I.h H .I. d C N
42 2 Managed Turf 619!] . Over WI G n OSSOCIO e
43 Impervious Cover [scres) 7.27) R e d U C 'I'I O n .
- p—m St . Adjustment to reflect the
45 Total Site Area (acres) 19.80 R e q U I re m e nT .
i sme e 5 permeable properties.
49 Post-Development Treatment Volume (acre- 0.80|
Fozt-Development Treatment Volume (cubio
50 foet) 34L8|G|
51 Post_Development Load (TP) (i) 21.87, Post_Development Load [TIN] (bi |‘l 15649'
52  Total Load (TF) Reduction Required (Ibdyr) 13.76|
B
WA Site Data /D.A.A ./D.A.B ./D.A.C ./D.A.D .“D.A.E .~ Water Oualty Compiance " Channelan




Runoft Reduction Design

Credit Area to Simple
Disconnection =5 ac

1 Drainage Area A

! Drainage Area A Land Cover (acrg

A soils B Soils

C Soils D Soils

Totals)

Land Cover Rv

PG 43

Runoff Reduction = 4,311 ft3
Runoff Remaining = 12,932 ft3

& |FarestiOpen Space (acres 0.00 0.00 040 0.00 0\ 004 T t I — T — 1 7 243 f‘l'3
& |Managed Tur 000 | o000 | 1213 oo | 12\ 022 oid VB MP ’
T Ipervieus Cover (screg 0.00 0.00 127 0.00 72 0.95
Totsl 10 Post Development Treatment Volume (cf)
10 Apply Runoff Reduction|Practices to Reduce Treatment Volume & Post-&velopment Load in Drainage Area A
Phosphorus ntreated |Phosphorus
Volume from | Runoft Remaining Load fro Phosphorus iRemow:u By [Remaming
redit Area Upstream RR  |Reducton Runoff  |Phosphorus |Upstr Load to |Practice Phosphorus |Downstream Treatment to be
11 Practice Unit Description of Credit | Credit (Ncres Practice (¢ (¢ Volume (cf) |Efficiency (%)|Pr egfibs) |Practice (Ibs.| |(bs. Load (Ibs, Employed
acres of gras 0.45 0 0 0 N, 000 0.00 0.00 0.00
s ol green 060 0 0 0 // / 000 000 | ooo [ o
impervioss scres dsconsecied| reduc 0.50 0.00 0 0 0.00 0.00 000 0.00
impervioss acres dsconnecisd 025 500 0 4311 12932 0 0.00 10.82 2.71 812 |60 Soretestion 32
impervious acres deconnecied| reduc eated ares 0.50 000 0 0 0 0 0.00 000 000 000 [Nome
0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 I

Downstream Treatment: Bioretention L2
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esign
Credit Area to Bioretention Level 2:

1.89 ac additional Impervious
5.0 ac turf

K u o

: Volume from upstream RR practice:

3 Drainage Ares A Land Cover |acres)
4 A 30ils B Soills C Soils D Solls \  |Totas Land Cover Rv

000 0.00 0.40 000 \| 040 002

0.00 0.00 1213 0.00 1213 022 3

0.00 0.00 7.27 000 |\ 727 095 12 932 t
Total _N2B80 I

w0 Apply Runoff Reduction|Practices to Reduce Treatment Volume & PoN-Development Load in Qrainage Area A ! ]
| Phosphorus Untreated Phosphorus
Volume flom  |Runof! Remareng Load from Phosphorus Removed By |Remaining
Load o Pracice Phosphorus | Downstresn Trestment to be

AR |Reducton Runotf Phosphorus | Upstream RR

%] Practices (Ibs {Ibx

Credit Area Upatrean
Practice

Practics (Ibs.)

£ Micienc

Volume (cf)

(=)

f

Crodit

Descrption of Credit

9 ) 0 25 000 000 000 000

| 7.a. mfRtration 31 (Spec 82 050 0.00

050 000 (4]

090 000 (1]

| \

Runoff Reduction = 15,560 + 3,194 ft3
+ Runoff Remaining = 3,890 + 799 ft3

1 015 [Toe0r | o [ o
i 4N s5ke Date DA A DA B DAC DAD. DAEF Watar Quaky Complance Channet and Food Protector




Water Quality Compliance Tab

| A

Area Check - OK

PG 37

30 ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TN) (iblyr)| 31.89|

i

B C D E F G E
1 |Site Results |
2 !
3 DA A DA B DA.C DA.D DA E AREA CHECK
4 IMPERVIOUS COVER 7.2 0.00 0.00 0.00 0.00 OK.
B IMPERVIOUS COVER TREATED £.89 0.0 0.00 0.00 0.00 OK.
B TURF AREA 12.13 0m 0.00 0.00 0.00 OK.
7 TURF AREA TREATED 500 0.00 0.00 0.00 0.00 OK.
| 8 AREA CHECK OK. OK. OK. OK. OK.
9
10 Phosphorus H H .
; TOTAL TREATHENT vOLUAE (e RS Runoff Reduction Achieved:
12 TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LB/YEAR) 1376
23,065 fi?
14 RUNOFF REDUCTION (cf) 23065
115 PHOSPHORUS LOAD REDUCTION ACHIEVED (LBIYR) 15.95
16
17 ADJUSTED POST-DEVELOPMENT PHOSPHORUS LOAD (TP) (Ibfyr)| ﬂﬂ
18 e
119 REMAINING PHOSPHORUS LOAD REDUCTION (LB/YR) NEERED|CONGRATULATIONS!! YOU EXCEEDED THE TARGET REDUCTION BY 2.2 LE--"\‘IEAHD
20 I 34
21
|22
23 Nitrogen (for information purposes) °
E TOTAL TREATMENT VOLUME (e[ 34,818 COhgl‘Cﬂ'U|C|1'IOI1$! YOU
25
2 exceeded target
27 RUNOFF REDUCTION (cf) mu-l .
28 NITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 124.60
reduction by 2.2 Ibs/yr
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Channel & Flood Protection Tab

A B D E F "

1 ) 1-year storm d.year storm 1lkyear storm 1 ’ 2I a nd 1 o'yeqr
E_. Target Rainfall Event |in) | 7 138 5.14] D si,orm l'CIinfd " d e pths

4 Drainage Arga

& [Drainage Area [acres) 13.80
& Runoff Reduction Volume |cf) 23065
5 Duanage fvea B

% Drainage Area [acres) 1.0

(R ° Volume Reduction = 23,065 ft*

12 Drainags Area C

13 Drainage Area [acres) 0.00
14 Runoff Reduction Volume (cf 0
15

T v 1, 2, and 10-year volume
18 Runoff Reduction Yolume | 1] °
: 4 —— (RV) reduction =

20 Drainage Area E

T RV, = 1.12"= 0.96"

22 Runoff Reduction Volume (cf) 0
2 CN, 83=> 77

&5 Based on the use of Runoff Reduction practices in the selected drainane areas, the spreadsheet calculates an adjusted RV peelepes and adjusted Cof — 1) 1)

] Drainage Area A A sails B Sails C Snils [ Snils

28| Forest/Open Space - undisubed, protected forestiopen Ares [aeres] 0.00 on 4 01 C N2 83 - 78

2] space or reforested land o £l ] N I ” ”
30| Managed Turf - disturbed, graded for yands or other turf to be .*Ifai-?tlfii 0.00 ﬂ;llI] 1213 0 RV‘I 0 - 3.30 - 2 . 98
] mowedimanaged CH kL 4] 74 3

i A [acres) 000 0o . 01 —

i Impenaces Cover N % % % g C N 10 83 80

U VWeightad T T 7

B | 0 7 1|

¥ 1-year storm Lyear storm Ailyear stomm

k) RV peveinped [In) with no Runoff Reduction 12 176 1%

3 RVpessiaped (in] with Runoff Reduction 0% 14 1%

k. Adjusted CH i L] 1
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Design Comparison

Original design:

* No Volume Reduction

* Treat 100% of site (19.8 ac) with Wet Pond Level 2
* Compliance: exceed reqmt. by 2.4 |b/yr

RR Design:

* Treat 11.9 acres

Compliance: exceed regmt. by 2.2 Ib/yr

No wet pond Reqd (for water quality)
Reduce 23,065 ft3 volume (from site Tv = 34,816 ft3)
Reduce 1-yr CN from 83 to 77
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Alternative Design

Additional Volume Reduction:
Option of adding permeable pavement:
— Increases load reduction 1 pound/yr:
2.2 to 3.2 Iblyr;
— Increases volume reduction approx 8%
— Increases CN Reduction for 1-yr storm:

from 83 to 76 (versus 83 to 77)

Cost-Benefit analysis of incremental increase in performance?



Runoff Reduction Method

* Not difficult!

* Spreadsheet tracks runoff volume and
pollutant load reductions by DA (Summary
Tab)

- Additional tracking tools (spreadsheets or
other tools can be utilized)

 Better site design, improved BMP performance,
and practices designed for long term functioning



« Additional discussion on VRRM and
Compliance Spreadsheet

— Capabilities

— Limitations

(Modules 5, 8, and 9)



Questions & Discussion




