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Module 4 Content

* 4a: Overview of the Runoff Reduction
Method

4b: Land Cover & VVolumetric Runoff
Coefficier PG 27

4c: The Simple Method
4d: Virginia Water Quality Requirements

4e: Introduction to stormwater Runoff
Reduction Practices

4f: VRRM Compliance Spreadsheet
Example
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4a. Overview of the Virginia Runoft
] B Reduction Method (VRRM)
* Incentive for Environmental Site Design

* Inclusion of 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




PG 3-4

| 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




PG 4

| B 4a. Overview of the VRRM

* Virginia Runoff Reduction Method
Technical Memorandum

— Documentation for all elements of VRRM

www.deq.virginia.gov/Programs/Water/
Laws,Regulations,Guidance/Guidance/
StormwaterManagementGuidance.aspx
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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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PG5

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

Codifies & incentivizes minimization
and avoidance

Goes beyond impervious cover as a
water quality indicator

Utilizes latest BMP research for Total
Performance (Total Mass Load Removal)

Credits total BMP performance

m< ‘l
'/'=
)
27
=7
=0 f
oo /
2T
=)




4b. Land Cover and Volumetric res

| l Runoff Coefficients in the VRRM

* Environmental site inventory
and assessment
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Hydrology




4b. Land Cover and Volumetric res

I . Runoff Coefficients in the VRRM

 Reduced runoff [ ) il

Al 'S.:»',"; ‘", i+
coefficients for
undisturbed
pervious areas

* Increased runoff
coefficients for
impacted soils &
managed turf



4b. Land Cover and Volumetric re

I . Runoff Coefficients in the VRRM

* Impacts from grading and compaction
of soils




4b. Land Cover and Volumetric re

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)1

Cover HSGA | HSGB | HSGC | HSGD
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




4b. Land Cover and Volumetric re

| l Runoff Coefficients in the VRRM

e Comparison of Runoff Coefficients for
Different Land Cover

0.5
0.5
0.4

0.2
1l —

Funoff Coefficient

Farest Cover Turf Cover Impenious Cover



4b. Land Cover and Volumetric ret

| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Portions of residential lots will not be disturbed
during construction

Portions of road rights-of-way that will be used
will be used as filter strips, grass channels, or
stormwater tfreatment areas

Community open space areas that will not be

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

e Land Cover Definitions

PG 7

Forest and Open Space

Utility rights-of-way that will be left in natural

vegetated state
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4b. Land Cover and Volumetric ret

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 ret

I ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space

Other areas of existing forest and/or
open space:

Protected during construction
Remain undisturbed

Includes wetlands



4b. Land Cover and Volumetric re®

| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space
Op & Management

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

Must be shown outside the LOD on approved ESC plans

Demarcated in the field (e.g., fencing) prior to
commencement of construction
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4b. Land Cover and Volumetric re®

| ' 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

Must follow most recent design specifications for soil
restoration and, if applicable, site reforestation

Other relevant specifications if area will be used as a BMP



4b. Land Cover and Volumetric re®

| ' Runoff Coefficients in the VRRM

e Land Cover Definitions

Forest and Open Space
Op & Management

Documentation that prescribes that the area
will remain in a natural, vegetated state, with
only approved management activifies



4b. Land Cover and Volumetric re s

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 settings
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PG I

| B 4c. The Simple Method

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

L=PXP,XxXRvXCXAX272/12
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PG I

| B 4c. The Simple Method

L=PXP, x@xA X 2.72/12

L = total post-development pollutant load (pounds/year)
P = average annual rainfall depth (inches) = 43 inches (VA)
P, = fraction of rainfall events that produce runoff = 0.9
Rv = volumetric runoff coefficient C = flow-weighted event mean
concentration (EMC) of TP
(mg/L) = 0.26 mg/L
A = area of the development site (acres)
2.72 = unit conversion factor: L to ft3, mg to |b, and acres to ft?

12 = unit conversion factor: rainfall inches to feet

)
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PG I

| B 4c. The Simple Method
L =P xP; xRu)xCX Ax 2.72/12

Old Rules (Part 11C)

» Impervious cover is the only water
quality indicator (Rv based on 16%
impervious cover)

* C=0.26 mg/l

* Load Limit (L) = 0.45 Ib/ac/yr
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| B 4c. The Simple Method
L =P X P; X Rvcomposite X(CX A X 2.72/12

New Rules (Part IIB)
*« C=0.26 myg/l

Runoff Reduction
Method Technical
Memorandum, April
2008

PG I1-12

Parameter Median EMC (mg/L
Total Nitrogen
National . = g
Virginia C 186 )
Residential 267
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 I1-12

| B 4c. The Simple Method

L = Px P x(RV o C x Ax 2.72/12

New Rules:

RV omposite = Composite or weighted runoff coefficient

RV composite = (Rv; X %I) + (Rvy X %T) + (Rvp X %F)

Where:

Rv; = Runoff coefficient for Impervious cover (0.95)
Rvr = Runoff coefficient for Managed Turf/Disturbed soils (Table 4-1)
Rvr = Runoff coefficient for Forest/Open Space (Table 4-1)



PG 12-13

| B 4c. The Simple Method

vaomposite (va X 0/01) + (RUT X O/OT) + (RUF X O/OF)

New Development Water Quality Requirements:

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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PG I3

Impervious Cover Model (ICM)
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Index of Biotic Integrity
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Percent Imperviousness



Over 10%
impervious cover:

*Streams visibly
impacted

*Stream channel
widened and/or

deepened

*Tree roots exposed

*Pool and riffle
structure
compromised




PG 14
Impervious Cover Model Revisited

Sensitive  Impacted

Excellent 8\

¢

Fair

Stream Quality

,J
8

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

Range of 5% to 10%
Impervious Cover

Watershed Impervious Cover



. o PG I5
Watershed-Based Site Load Limit

L=PxP;X{Ru)x C x Ax2.72/12

Chesapeake Bay Requirement Based
on “No Increase” from previous land
lses

State-wide Requirement Based on Pepeentage of | Potential
Impervious Cover and STATSGO avefage soil cover- Compromise

5% impervious, 65% forest,/%% turf 0.30 0.51 |  36%forest, 64% agriculture

7.5% impervious, 62.59 forest,E%O%turf2 036 | 041 [ 056 | 28%forest, 72% agriculture

 10% impervious, 60% forest, 30% turf 0.41 056 |  29%forest, 71% agriculture

1. Weighted average soil cover derived from STATSGO state-wide soils
database soil breakdown for VA outside of the Chesapeake Bay Watershed.

2. Schueler, T., Fraley-McNeal, L., and Capiella, K. “Is Impervious Cover Still
Important? Review of Recent Research” Journal of Hydrologic Engineering,
April 2009



PG I5

Treatment Volume & BMP Sizing

(P X vaomposite X A)

12

TVvgyp = Design Treatment Volume from contributing
drainage area to stormwater practice (does not include
remaining runoff from upstream practices)

P = 90t Percentile rainfall depth = 1"

RV composite = Composite runoff coefficient

Tvgyp ="

A = Contributing drainage area to the stormwater
practice



Glé6

Design Rainfall = 9ot percentile rainfall
depth =1"

Washington Reagan Airport

(o))
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90th Percentile rainfall depth _

0o lo

N

=

Precipitation Depth (inches)
w

o

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 16
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 does not necessarily provide
for increase in “annual” RR or PR performance
(unless entire Level 2 upgrade included)

Oversizing can help meet quantity control storage
requirements when modeled on single event basis



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

| B 4d. Water Quality Requirements

1
Required
L; 0.75 Treatment
I /\ B Required Level
g of Treatment
= 05 - ]
= | B Allowable Load
g 045 NJ| braciyr)
— 0.25 - \
0.41
O -

Partil C Part 1l B
Requirements Requirements

3

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



Treatment Op:

Made Simp

TONS

PG I8

c

Runoff Reduction Practices / Minimization/ESD

N,

o
N
o

o
o
1

Load (Ib/aclyr)

0.25 -

Current New
Requirements Requirements

m Additional load
(Turf)

B Required Level of
Treatment

m Additional
Treatment

m Allowable Load
(Ib/aclyr)

Pollutant Removal
Practices



How Does This Apply to The Project




Virginia Runoff Reduction Spreadsheet

F

A B C D E
1 Virginia Runoff Reduction Method New Development Worksheet -- v2.7 Revised Feb 2014
2 Site Data ‘
3 l
4 Project Name:
5 Date:
6
7 data input cells
8 calculation cells
9 constant values
10

12
13 Constants

1 1. Post-Development Project & Land Cover Information

PG 20

1. Site Data Input:

Site Land cover

Site level Treatment
Volume (Tv)

Site level pollutant loads

| s 4 and Removal Requirement
16 Target Rainfall Event (inches) 1.00

17 |Phosphorus EMC (mg/L) 0.26 Nitrogen EMC {mg'L)| 1.86

18 Target Phosphorus Target Load (Ib/acralyr) 0.41 .

P 0.90 .
B 2. Drainage Area Inputs:
21 |Land Cover (acres) = S P
22 A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) — undisturbed * DA LG n d Cover
23 protected forest/open space or reforested land 0.00 000 0.00 0.00

Managed Turf (acres) — disturbed, graded for .« .

24 \yards or other turf to be mowed/managed 0.00 0.00 0.00 0.00 © TV BMP (U Se d fo r B M P S |Z| n g)
25 Imperous Cover (acres) 0.00 0.00 0.00 0.00

2% Total 0.00

z7 « Area freated check
28 Rv Coefficients

23 A solis B Solls C Solls | D Soils

30 Forest/Opsn Space 0.02 0.03 0.04 0.05 °

31 Managed Tuf oI S = o DA pollutant removal
32 |Impenious Cover 0.95 095 095 095

13

3%

36 Land Cover Summary 5 S U m mO ry

37 Forest/Open Space Cover (acres) 0.00| ’ .

33 Weighted Ryffarest) 0.00| Prin '|'_ ouU '|'

39 _°3f_l.]l_li st 0%

Input

1. Site Data ‘2. Drainage

Areq Inputs

Water Qualty Complance

Channel and Flood Protectior

Surmmary

3. Water

Quality Check

4. Channel/Flood
Protection Check
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13
14+
15
L=
17
1=
13
20
21
fotd

23
24
fea=}
26
27
i)
249
30
21

32
33
34
35
FE
a7
38
o]
40
41

*2
43
41
45
4B
47
48
43

I Hg Site Data 2-*[:..-;. A DAL

PG 21

Vlrglma Runoff Reduction Spreodshee’r

|VII’EII‘1IE RI..II'II:I‘I"I' Reduction Meathod WDI’K!I"IEE‘I: = REU’I!EI:I 1!25!12

Site Data

Project Hame:

* Land Cover (acres) by HSG

Date:

1. Post-Development Project & Land Cover Information

dats input cells
ocaloulation oell=
constant Yalues

e Definitions Provided in
Guidance

Constants
Annual Ralnfall (inches) 43
Target Flainfall Event [inche=) 1.00
Phaosphorus ERC [mgil] 0,26 Mitragen ERC fgll]
Target Fhosphorus Target Load [Ibfacredyr) 0.41 1 11
s 241 / Volumetric Runoff Coefficients
Land Cover [acres)
A woils B Soils C Soils 0 ﬁuils Tontals

Farezt{Open Space [acre=] -- undizturbed,
protected fareztlopen space or refare=ted land 0.00 0.00 0.00 0.00 0.00
PAanaged Turf [acre=] -- disturbed, graded for 4
yard= ar other turf to be mowedimanaged 0.00 0.00 0.00 / 0.00 0.00
Impervious Cover [acres] 0.00 0.00 0.00 / 0.00 0.00

J Toral 0.00
Py Cocfficients

A soils B Soils C Soils D Soils
Forezt!Dpen Space 0.02 0.03 0.04 0.05
Pelanaged Turf 0.15 0.20 0.22 0.25
Imiperdicus Coder 0.95 0.95 0.95 0.95
Land Cover Summarg
orastipen Spave Cover (sores] 090 Weighted (by HSG) Rv for Forest, Turf, & Imp
2 Forest 0%
PAanaged Turf Cover [acres] 0.0
whalghted FuEurF] 0,00 . .
- lanaged Tur 0% Composite Site Rv
Imperdous Couer [(aeres) 0.00
Fw|imperious] 0.95
2 ImipErdisus 0% /
rotal Site Area [acres]) 0.00 Post-Dev Tv
Site Fiv 0.00
4// Pollutant Load (TP & TN)
Fost-Deuelopment Treatment Volume [aore-Fr) 0.00
Fo=zt-Development Treatment Yolume [cubic
Feet] 0
Faost_Dewelopment Load [TFE] [Ibfyr] ggg k Fost_Dewelopment Load (TR (Ibr)] Ol
Tt al Lo b S licon Fieguired (b L € .
DA, C DAL D < DUAL E - Watar Quality Campliance% TOtaI Load REdUCtlon Reqd'




( )
PG 22-23 7 Drainage Area Land Cover (Acres)
‘,/' -==—"7" 7" "¥au Land Cover Total Total
N % acre lots | % acre lots
"~
9 AN o Forest 0.87 4.31
A\ TN 7
KA ) | Turf 8.32 5.26
,/ SSSSSS Z | Impervious 2.26 1.88
’ /. , ’l 3 .,‘ \‘ :, —
[x i // AN T H
\~/ ~~" 15 Acres ]
25 % acre lots A
v/ .--—-’"-—\w['"kwwg..
. S—
& \~ ..\
J AN b W
Drainage Area Water Quality Requirements \
Total Total ’ $ ,o/
% acre lots | % acre lots |—-"~__ N
Post-Dev Treatment Vol | 14,452 ft3> | 11,198 ft3 b \ S a
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 UL =




PG 24-25

Site Fingerprinting




Site Design PG 24-25

Conventional Development

Photo.ceuvrtesy of Randall A



PG 24-25

Site Design

Finger printing on large
¢@mmm |0t construction:

Save trees, soil, etc.

Finger-printing subdivision

construction: m—)

narrow streets, shorter setbacks, etc.




PG 24-25

Site Design: Clustered Lots &
Conserved Open Space
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Site Design:
Decentralized Treatment

Right-of-way
Treatment

Grass Channels
Bioretention

On-Lot Treatment

Simple Disconnection
Alternative Practice
Disconnection

« Raingardens

« Drywells

« Cisterns
Permeable Pavement
Driveways




PG 24

Soil Restoration

When soil disturbance
is unavoidable on the
site-scale or lot-scale

Yoll! Restoratiop

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




Recognized non-
structural RR stormwater

practice: ; Lo
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Documentation

Transition from:
Plan Design

1o
Plan Review

1o

Implementation
and Compliance




Stormwater Management Plan Review

« What types of plan design
documentation have been required in
the past?

» Do you need new or additional guidance
for applicants?

* What do inspectors need?



. PG I8
4e. Introduction to Stormwater

I ' 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)
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. PG 26
[atest Science and Research

Total BMP Performance:

Runoff Reduction Reported Performance:
Runoff Vol;y vs Runoff Volyyr

plus:

Pollutant Removal Reported Performance:
EMCIN VS EMCOUT

equals:
Total BMP Performance (reported as Load Reduction):

(Vol;n) X (EMC;y) vs Voloyr)(EMCoyr)



Total BMP Performance e

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

« Reductions by reducing volume

« Beyond irreducible concentrations



Total BMP Performance e

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

« Maximum performance through “Treatment
Train” approach:

o Reduction of site-generated pollutants 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



PG 27

Traditional BMPs

—>
1,000,000 liters of 100 mg/L 50% Total 1,000,000 liters of 50 mg/L
stormwater pollutant Masss stormwater of pollutant
(multiple storm (average) Load (multiple storm  (average)
events) Removal events)
100 kg 50 kg
Total Total pollutant
pollutant load
load discharged over

fime



PG 27

RRM, “New” BMPs

1,000,000 liters of 100 mg/L of S0% PR 500,000 liters of 50 mg/L
stormwater pollutant + stormwater pollutants
(multiple storm (average) 50% RR (multiple storm (average)
events) events)

100 kg 25 kg
Total load Total load of
of pollutant
pollutant discharged over
time

Total Perfformance = 75% load reduction!



Stormwater Practices Differ ~ P€30-3

Sharply in Ability to Reduce Runoff Volume

T

o
-

\’ '\ : \\_ Y | =

Wet Ponds, ED Ponds, Bioretention, Infiltration, Dry
Constructed Wetlands, Swales, Soil Amendments,
Filters: disconnection, Related

= 0 t0o10% Runoff Volume Practices Reduce:

Reduction = 50 to 90% Runoff Volume
Reduction



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

vVl lo(N~cl|D|WIN|=

. Bioretention

10. Dry Swales

AN N NN NN AN A YA

12. Filtering Practices

13. Constructed Wetlands

14. Wet Ponds

15. ED Ponds

SIS NX



BMP Performance PG 28

VRRM Technical Memo documented BMP
performance:

e RR capabilities of stormwater practices much
more consistent than PR performance

e Nutrient PR In stormwater BMPs inconsistent

e RR rates are annual average based on
individual study site water balance

e Recommended rates are conservative estimates

e RR rates in stormwater requlations dependent
on Level 1 or Level 2 design criteria



PG 28
BMP Performance - Level 1 and Level 2

Different levels of implementation and credited
performance:

Long term BMP performance, operation and
maintenance

Community acceptance

Recognized design enhancements where
improved performance required for
compliance



PG 29
BMP Performance - Level 1 and Level 2

Level 1 standard features:
* Function
 Safety

* Appearance

Safe conveyance

» Performance longevity &% =

* Maintenance



PG 29
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.)



BMP Treatment Train PG 23

é
=L
Conveyance ‘ ‘

‘ Conveyance

‘s Volume reduction <

x BMP 3
. ‘e, Pollutant Removal
Discharge to watercourse or :‘ *
groundwater ]

| ‘-.* Discharge to
Discharge to watercourse or watercourse or

groundwater groundwater



BMP Treatment Trains PG 29

* Allow for compliance on high density sites

(high removal requirements)

* Provide flexibility on tight sites by allowing multiple

smaller BMPs to treat stormwater near the source

As drainage area incrementally increases (with each RR
practice)

RR practices incrementally reduce runoff volume and Tvg,,,

Each successive BMP not sized on entire upstream drainage
area

BMP sized by Tvg,,, from directly contributing drainage area
+ any remaining runoff from upstream RR practices



Level 1 and Level 2 PG 30

&
BMP Treatment Trains

Design Summary Table BMP Design Specification
No. 9: Bioretention

Level 1 (RR 40 TP: 25) Level 2 (RR: 80 TP: 50)
Sizing (Section 6.1): Sizing (Section 6.1):
Tvgywe = [(D)(RV)(A) / 12] + any Tvgue = [(1.25)(RV)(A) / 12] + any
remaining volume from upstream remaining volume from upstream
BMP BMP




PG 3I

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
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Dyrtware 84
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Runoff Reduction
R T W P B [P | Practices

CCERLE

W 2 T P
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=

i
"

e rlosirati “ | Lower half:
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PG 34

P19 - Jx | None .
E— R - Land Cover (acres) by HSG in DA A 2 :
1 Drainage Area A
2
3  Drainage Area A Land Cover [agres]
4 A soils B Soils C Soils Land Cover Rv . . .
5 | Fxespen pace s 000 | 000 T 000 | 000 | 000 000 Volumetric Reduction Credit
& | 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
3 Total 0.00 Post D T Yolume [cf] 0
9
n Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Developmen ad in Drainage Area A
Yolume from | Runoff Remaining |Phosphorus |Load From Ph h Ri d Ri inil
Credit £1 Upstreal _Geduction [ Hunofi ici Loadto LBy Practice | Phosphorus | m Treatment to be
11| Practice Unit Description of Credit | Credit AGT! Practice
. .

1 1. vegetatea oo Credit Area (acres) to the Practice
12 | 1a. Vegetated Rook #1[Spec #5) acres of green raok 482 runoff volume reduction 0.45 0.00 k 0 T T ) T LAYy R LAY
14 | 1b.Vegetated Foof #2 [Spec #5) acres of green roof B0 runoff wolume reduction 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00
15
16 Rooftop Disconnectio || d . d.

2.a. Simple Disconnection to AE Sails 8032 runoff volume reduction P O u t a n t R e u Ct I O n C re I t
17| [Spec #1) impervious acres disconnected for treated area 0.50 0.00 0 0 0 0

2.b. Simple Disconnection to CiO Sails 2624 runoff valume reduction
18 | [Spec #1) impervious acres disconnected for treated area 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00

2.z, ToSoil Amended Filter Path as per

specifications [existing CiD soils) 0% runciff walume reduction
19 | [Spec #4 impervious acres disconnected for treated area 0.50 0.00 0 . . 0.00 Nane

2.d. To Dy Well or French Drain #1 502 runaff valume reduction U D f d R t L2, Grazz Channel AE $ails
20 | (Microinfilration #1] (Spec #2] impervious acres disconnected for treated area 0.50 0.00 0 S e r e I n e a I n Wa e r 0.00 &.:. G’r::s Ch:::ZI [l S:ilz

2.e. ToOry well or French Drain #2 303 runaff wolume reduction o o ;: g:;ss:wc:r:;’;el Compast Amended Soilz
21 | [Micro-Infiltration #2) [Spe: #3) impervious acres disconnected for treated area 0.90 0.00 0 H a rVe St I n g C re d It 0.00 5.b. Drp Swals #2

24, T Fain Garden #1 Misra- d oh Bt
22 | Bioretention #1) [Spec $3] impervious acres disconnected | 403 of volume captured 0.40 0.0 0 U U 25 0ol [ .00 0.00

2.0 ToRain Garden #2 [Micro- 802 runciff valume reduction
23 | Bioretention #2] (Spec #3 impervious acres disconnected for treated area 0.80 0.00 0 - - — el el e e

bazed on tank size and
design spreadshest [(See D t m T t m t

24 | 2.h ToRainwater Harvesting (Spec #5)|  impervious acres captured Spec #) 0.00 0.00 0 OW n S re a re a e n

2. To Stormuwater Planter [Urban 403 runaff wolume reduction .
26 | Bioretention) (Spec #3, Appendis &) | impervious acres dizconnected For treated area 0.40 0.00 0 S e I e Ct I o n IVI e n u

26
27

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

acres of permeable pavement «
acres of "external” [upgradient]

3. Permeable Pavement

25 impervious pavement 45% runoif volume reduction 0.45 0.00 0 0 0 25 0.00 0.00 0.00 0.00
3b.Fy ble F. #2 [Spec #7

29 mesble Favemen! 42 [Epec #7) sores of permeable pavement | 755 runoff volume reduction 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00

a0

4, Grass Channel

32

B il (e

qrass channels

15

IR D.A. A

D.AB /DA.C

D.A. D

Channel and Flood Protection

Sumrrary

2]
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Residential f A «\ :

Lots

1

L sLIANERTEE

HHHTTTITRTITTT R s I UL T
.« Typical subdivision development:
%% e No Environmental Site - -
Inventory

No Site Scaleesb , |~ . "
No Lot Scale ESD ¥ % N

_ | b
No preservation of open spaces K

Project
Drainage Area
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19.8 acre single Family

“mmre= Subdivision
() (c0)

2.2 acres of R.O.W.

f — x‘ ‘ / .
7 5 34 |ots (avg lot size = 2 acre)
MAYODAN -
CREEDMORE - / - ” SN
EDGEHILL VERY / U/ e
GRAVELLY / : "~
SANDY LOAM, voSay
2-12% SLOPES | S s
(HSG C) \ J
| / ) e 2N \
/ D, Vi
/ _ Py AL
MAYODAN- |/ Y =4 Ny v o
CREEDMORE - |/ & P AN
EDGEHILLVERY | . 2 } _ o)
GRAVELLY ===\ JNf) 7 Ly & M whl
SANDY LOAM, FNN\ N\ A7 4 |
12-20% SLOPES [\\iigeh il | | AR (
(HSG C) -
; 22 ¢ 4 oy ] .
L it Y Jf(* EDGEHILL VERY
V 2k W GRAVELLY FINE i
S /5 F LN SANDY LOAM - 2
o~ AWh7 4 TO 6 % SLOPES p LOTS (30% IMPERVIOUS)
) CAN {HSG C)
MAYODAN - g .- MANAGED TURF
CREEDMORE - | | - el i
EDGEHILL VERY R - i IMPERVIOUS
GRAVELLY . - . ais .
;??e%tgplxgs Project Graphic Courtesy of Geosyntec — WETPOND
(HSG C) <
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Virginia Runoff Reduction Method Ne

Site Data

Site Data Tab

Project Name:

Date:

data input cells
calculation cells
constant values

1. Post-Development Project & Land Cover Infermation

PG 37

Turf
Imp

7.71

12.09

Area Total = 19.8 acres

V'

Site Rv =0.50

Post Dev Tv = 0.83 ac-ft

Post Dev TP Load

22.77 Ib/yr

Load Reduction Required

14.65 Ib/yr

Constants

Annual Bainfall [inchesz) 43

Target Ralnéall Event (inchez) 1.00

Fhosphoius EMC [maiL) 0.26 Nlueger.EMn:[mgfL]

Targe Phosphoms Taget Load [Iblacred) 0.41

Fi 0.90

Land Cover [acres]

A =zoils B Soils C Soils D Soils Totals

ForestiDpen Space [acres) - undisturbed,

protected Forestiopen space of reforested land 0.00 0.00 0.00 0.00
Mansged Tuid [acres] - disturbed, graded foe

yarcs or obher burf bo be mowsedimanaged u.m 12.1}9 L'l.m 12 I:IQ
Impervious Cover [acres) 0.00 7.7 0.00 LA Y.

Total 19.80
Rv Coefficients
A soils B Soils C Soils 0 Soils

ForestiOpen Space 0.02 0.03 0.04

Managed Turd 0.15 0.20 0.22

Impernious Covet 0.95 0.95 0.95

Land Cover Summary

ForestiDpen Space Cower [acres] 'Dﬂﬂl

Weighted Fulicrest] 0.00]

v Forest D%I

Manzged Turt Cover [aces) 12.00]
wizighted Fi(nuf] 0.22|

¥ hlan sged Turk 61%)

Imperviows Coved [acres) 7.71

Fu[impervious) 0.95

% Impervious 39%

Total Site Area [aores) 18.80]

Site Fv 0.50]

Fost-Development Treatment Volme [acre-H) ‘DSjI /

Post-Development Treatment Volume [oubso I

eet] 36,243

FPost_Development Load [TF) [Kfr) 22717 KPF‘-‘I Development Load [TH)] ||Hy]| 162 Qﬂl

Tatal Load | TF) Reduction Required [Bfyr) 1465




Drainage Area Tab

PG 38

 Drainage Area A
1 Orunage Ares A Land Oover (erts) 1
:_E Asols 3% (Sois  DSods  Tods  LandCoverf Credlt Area (acres) tO
f e i 000 | 000 | 000 | 000 | 000 [ 000 | .
§ M T o [ 0w | wm| o | ww | 02 Wet Pond Level 2:
7 Inparvioss Cove iy D00 | 800 | T 0 [y 0% -
o 108 | st Deveogret Tresment Vo )| 36043 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
‘ Posers (Uvemed [ Boufs |
Yohume e | Punal! femanng Load from Mhﬂmtﬂiy Rensnn)
(Credthees  [lpsveami® Bedwioe | Rot (Phosghors [ipsremBSn  [ckes  Posghons Downsyeam Treatnestobe O RR
! Pracice Int Destripion of Credit  Credt (aeres) Practee (cf) || Yohune [cf) 'Mhmlm; .| Load Jbs|  Employed
MpeOus A0 ane) X 1 1
B wel 0 tnaattvetne edon 000 008 0 0 & 000 000 | 000 | 000 | e Re maini ng Ru n Off VOI :
/’. . .
L) el aeoss cranieg o wet pone | 15 et velne ki | 0100 0 i . —W 000 & Re maini ng TP |0a d
Mpenous A0 ey X /r
vl poed 4 et vewre eaoen | 0.0 i \ [} 0 %58 9 000 #ed | 12 417
P 87 (S % nastvebre ndvcn) () 0:‘\‘ 1209 , 0 0 o i 0.00 £06 454 15
%ot vebne el 0.00 100 0 0 0 B 00 000 | 000 | 000
g W nest b nacin|  0.00 00 0 0 0 65 0.00 000 Q00 040
V0% 2025 (rane) X
1% tric 1% neetvele necion] 000 400
18 pastiameotlengs | ulavss duarg beece |t vilneiee: 000 000 4 Area C h eC k : 0 K
TOTAL WPESOUS COVRR TREATED et T |
; TOTAL TURF 4064 TreATE 1200
osa — TP Removed = 17.06 Ib/yr
17 PA0SPA0RS RENOVAL BY PRACTICES THAT 00 ¥OT REDUCE RUMDFF VOLUME W04 AL 176
3 TOTAL #505780%9S REMOVAL 0. A iyl 1708
$EE WATER QUALITY COMPLIANCE TAE FOR SITE COMPLIANCE CALCLLATIONS
13 NTROGEN REMOVAL BY ZRACTICES THAT 20 MOT REDCCE FUMDF WLINE MDA AL 3254
3 TOTAL WTROGES REMCHAL M DA.A oy S254
Con ol oa 8 aky iy Cametand Food Procecon | Suomay . 7"
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2
3
1
]
6
i
8
9
10
11
12
13
14
15
16
7
18
19
20

2
22

23 Nitrogen (for information purposes)

TOTAL TREATMENTVOLUME (el 36,243

P
25
i
7
28
]
30

i

PG 39

Water Quality Compliance Tab

B C D E F G
|Site Results
DA A DA B DA.C DAD DA E AREA CHECK
IMPERVIOUS COVER 711 0.00 0.00 0.00 0.00 OK.
IMPERVIOUS COVER TREATED FRE 0.00 0.00 0.00 0.00 OK.
TURF AREA 12,09 0.00 0.00 0.00 0.00 OK.
TURF AREA TREATED 12.00 0.00 0.00 0.00 0.00 0K
AREA CHECK OK. OK. Q oK. K. /
Phosphorus Area Check: OK
TOTAL TREATMENT VOLUME (cf) 36,243
TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LE/YEAR) 14.65 . _
RUNOFF REDUCTION (ch) 0
PHOSPHORUS LOAD REDUCTION ACHIEVED (LB/YR) 17.06| €~

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

571

TP Reduction = 17.06 Ib/yr

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

TION BY 2.4 LE/YEAR!

RUNCFF REDUCTION (cf) 0
NITROGEN LOAD REDUCTION ACHIEVED (LBIYR) 32.54
ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TN) (Ibiyr)] 130.36|




PG 40

Channel & Flood Protection Tab

A
B

D
1-year storm

E
Lyear storm

10.year storm

2 Target Rainfall Event (in}

FAE]

33

AL

3
4 Drainage Area A

1

1.

1

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] 0

12 Drainage Area C

13 Drainage Area (acres] 0.00

14 Runaff Reduction Valume |cf) 0

16 Draingge Area )

17 Drainage Area [acres) 0.00

16 Runaff Reduction Volume |cf] 0

20 Drainage Area £

21 Drainage Area [acres) 0
0

22 Runaff Reduction Valume (cf]

H

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,

£

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

B ForestiOpen Space - undisturbed, protected forestiopen Area [acres) 0.00 0.00 0.00 0.0

i space or reforested land N gl 5 n T

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

k]| mowedimanaged CN 3 Al i &0 /
R Area (acres) Q.00 0.0 n 0.00

B mpenaous Caver CH 9 % L W

U weigmy/ g
% /@ |
¥ 1pear storm Lyear stam 10-year storm

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

13 RV pssiaped (in) with Runoff Reduction 1.5 1.76 i

1 Adjusted CN 4] 4] [ K]

1, 2, and 10-year
storm rainfall depths

No volume
reduction

CN =83
1, 2, and 10-year volume
(RV) measured in
watershed inches =
RV, =1.28 inches
RV, =1.76 inches
RV,,=3.30inches

208

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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Same as traditional scenario, but:

« Wet Pond area partially
converted from ‘Impervious
Cover' to ‘Managed Turf’

« BMP areas converted from
‘Managed Turf' to 'Forest/Open
Space’

Forest/Open = 0.4
Managed Turf =12.13
Impervious = 7.27

Note: Pervious Pavement & Green
Roof is inventoried as ‘Impervious
Cover' with an associated CN
Adjustment to reflect the permeable
properties.

A (=] C u) E 3
1 Virginia Runoff Reduction Method New Development Worksheet - v2.7 Revised Feb 2014
2 Site Data
4 Project Name:
5 Date:
[
7 data input colls
e caleulation cells
k) constant values
10
1 1. Post-Development Project & Land Cover Information
12
13 Constants
14
15 Annual Rainfall (inches) 43
16 Target Rainf sl Evert (inches) 1.00
17 Phosphorus EMC (moiL) 0.26 Nitrogen EMC (moiL)
18 Target Fhosphorus Taget Load (Ibdacredy) 041
15 A 0.90
20
21 Land Cover [acres)
22 A soils B Soils C Soils 0 Soils Totals
Forest!Open Space (acres) -- undisturbed, k
23 protected forestlopen space of 1eforested 0.00 0.40 0.00 0.40
Managed Turd (sctes) ~ Esturbed, graded foe
24 yards or other turf to be mowedimanaged 0.00 1213 0.00 1213
25 Impervicus Cover [sores) 0.00 7.27 0.00 7.27
26 Total 19.80
27
28 Ry CoefHcients
29 A soils B Soils C Soils D Soils
30 Forest/Open Space 0.02 0.03 004 0.05
31 Managed Turf 0.15 0.20 0.22 0.25
32 Impervious Cover 0.95 0.85 0.95 0.95
33
34
35
3% Land Cover Summary
37 Forest/Open Space Cover [acres) 0.40]
38 \eighted Puffcrest) 0.04)
33 X Forest 2%
40 Managed Turf Cover (sotes) 12.13
41 Weighted Rvfurf) 0.22
42 % Managed Turf 81%)
43 Impervious Cover [scres) 7.27]
44 F(empervious) 0.95
49 s impervious IT%
45 Total Site Area [acres) 19.80
47 Site Ry 0.48
48
49 Post-Development Treatment Volums (acre- 0.80|
Fozt-Development Treatment Volume (oubio
50 feet) 34 818
51 Post_Development Load (TP) (D) 21.87, :f-»‘.;ﬂ%
52 Total Load (TP) Reduction Required (Ibdyr) 13.76
52
64
M <« » ¥ Site Data “D.A.A “D.ALB D DA.D D.ALE Water Oualtv Comoiance ]

Slight change in Ty, TP
Load, and Reduction
Requirement




Runoff Reduction Design PG 43

Credit Area to Simple
Disconnection =5 ac

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

1 ' Drainage Area A Land Cover (acrgs)

- A soils B Soils C Soils D Soils Totals Land Cover Rv 3
& |Farest/Dpen Space (acres 0.00 0.00 040 0.00 040 004 T t I — T — 1 7 2 43 ft
& Managed Tut (acree 000 000 | 1213 | 000 | 1213 022 Ola VB MP I
7 Ivpervieus Cover (scree 0.00 0.00 121 0.00 727 0.95
Tots 1980 Post Development Treatment Volume (¢f)

10 Apply Runoff Reduction|Practices to Reduce Treatment Volume & Post-Development Woad in Drainage Area A

Phosphorus
Volume from | Runoft Remaining Phosphorus  |Removed By |Remamning
Credit Area Upstream RR | Reduction Phosphorus 7 Practice Phosphorus |Downstream Treatment to be
11 Practice Description of Credit | Credit |(bs. Load (Ibs, Employed
44 1. Vegetated Roof
455% renoff voume
13 13 Vagetstad Roo! #1 (Spec 85 acres of graen ros! rasuction 0.45 0 000 0.00 0,00 000
80% renoff volume
18 15 Vegetated Roof 2 (Spec 25 acres o green roof reducion 0.60 0.00 000 0.00 000 000
18
oftop U 0 0
2 8. Simpie Decznnection to A Sols 50% renoff voume
7 (Sgec#t impervioes ocres dsconsected | reduction for treved area 0.50 0.00 0 0 0.00 0.00 0.00 0.00
2b. Sirple Dscennection to C/D Sois I =
18 {Ssec Impervioss acres dsconnected| redo 025 500 0 4311 12932 0 0.00 10.82 21 812 |6b. Boretestion 32
2¢. 7o Soi Amended Fiter Path as
per apecificasens (existing C0 sols 53% renoff volume
19 mmpervious acres deconnecied| reduction for treated ares 0.30 000 0 0 0 0 0.00 000 000 0.00  [Nose
20 Ipenvioss beres dscontecid 0.50 0 @ 0 0 0 25 0.00 0.00 0.00 0.00
2.¢. To Dry Wel or French Dron 22 90% renoff vo I

Downstream Treatment: Bioretion L2




Runoff Reduction Design PG 44

Credit Area to Bioretention Level 2:
1.89 ac additional Impervious
5.0 ac turf

A I 8 C E F G L] /| K [ N o o

¢ Drainage Area A

w' e e\ e | VOlumMe from upstream RR practice:

0.00 0.00 0.40 000 \| 040 004
0.00 0.00 1213 0,00 1213 022 3
0.00 0.00 127 000 |\ 727 095 t
Total L \N880 | I
Practices to Reduce Treatment Volume & Po\-Development Load in Qrainage Area A ! !
| Phosphorus Untreated Phosphorus ]
Volume flom  |[Runof! Remareng Load from Phosphorus Removed By |Remaining
Credit Ares Upstre AR |Reducton Runotf Phosphorus | Upstream RR Load to Practice Phosphorus | Downstresn Trestment to be
11 _Practce Uret Descrption of Credit | Credit scres ) Practice g (et Volume [cf) [EMciency (%] Practices (Ibs Practics (ibs.) [{ibx Losd (Ibs | by wcd
a2 30 Urta 040 0 0 0 25 000 0.00 000 000
Biar ==
& 0.40 o& 0 0 25 0.00 0.00 0.00 0.00
rn
6.5 Dorstenion 12 (Seec 60 0.80 189 12932 15550 3890 50 812 409 10 89 122  |nose
l 0.80 500 (1 3104 708 50 0.00 251 226 025 |Hore
| UROpR— ot 0.50 0.00 9 0 25 0.00 0.00 0,00 0,00
1 ng to ne 050 000 Q 0 25 000 000 000 000
POSrViUS acres draneg 1o o = . G,
| (2 T b rarate 2 (Enan 55 090 000 0 0 25 000 0.00 000 000
Runoff Reducti 15,560 + 3,194 ft3
uno eauction = 1), + O,
L] L] 3
+ Runoff Remaining = 3,890 + 799 ft
= Total = Tvg,p = 23,443 ft
e | turt acren rmming v £€ [ o015 [GeomS g0 ]
1

Bl's ¢« ¥| SpaDsts | DAA DAB DAC DAD,DAE Water Quaky Complancs Channet and Food Protection Syrmmary 2 ‘.
1 "
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1
| 2
3
4
5
B
7
]

9
10
"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
2
28
29
a0
K

Area Check - OK

Water Quality Compliance Tab

A B ¥ D E F G ::
|Site Results |
DA A D.A.B DA C DA D DA.E AREA CHECK |
IMPERVIOUS COVER .27 0.00 0.00 0.00 0.00 oK
IMPERVIOUS COVER TREATED £.89 0.00 0.00 0.00 0.00 oK
TURF AREA 12.13 0.00 0.00 0.00 0.00 OK.
TURF AREA TREATED 500 0.00 0.00 0.00 01.00] OK.
AREA CHECK OK. OK. OK. OK. OK. _
Phosphorus 1 1 . 3
ot meamentvoune s | RUNOTF Reduction Achieved: 23,065 ft
TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LB/YEAR) 13.78
RUNOFF REDUCTION (ef) 23066
PHOSPHORUS LOAD REDUCTION ACHIEVED (LB/YR) 15.95

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

5.93)

p—
REMAINING PHOSPHORUS LOAD REDUCTION (LB/YR) NEEKED|CONGRATULATIONS!! YOU EXCEEDED THE TARGET REDUCTION BY 2.2 LE-‘Y@
e ———

Nitrogen (for information purposes)

TOTAL TREATMENT VOLUME (ef)|  34816]

RUNOFF REDUCTION (cf) 23065
MITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 124,60
ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TN) (Ibiyr)] 31.89)

\

Congratulations! You

exceeded target
reduction by 2.2 lbs/yr
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Channel & Flood Protection Tab

1

1

15

13

~

—

’ 1, 2, and 10-year

storm rainfall depths

Volume Reduction = 23,065 ft3

A 0 E F
1-year storm year storm 1lyear storm

2 Target Rainfall Event (in) [ FRE| 138 5.14|
4 Drainage frea A

% Drainage Area [acres) 1980

& |Runoff Reduction Volume (cf) 23 065

% Drainage Area [acres) 0.0

10 Runodf Reduction Volume (cf) 0

12 Drainage Area C

13 Drainage fArea [acres) 0.00

14 Runoff Reduction Yolume |cf 0

16 Drainage Area [

17 Drainage frea [acres) 1.0

18 Runoff Reduction Volume (ch 0

20 Drainage Area E

21 |Drainage Area [acres| 0.00

22 Rumoff Reduction Volume (cf 0

i

i

&5 Based on the use of Runoff Reduction practices in the sebected drainage areas, the spreadsheet calculates an adjusted AVpeeepes and adjusted C

. ]
57

28| Forest/Open Space — undishurbed, protected forestiopen
2 space or reforesied fand

30 Managed Turf - disturbed, graded for yards or other burf ta be
H mawed/managed

k7,

3 Impenacus Cover

Drainage Area A

1, 2, and 10-year volume (RV)
reduction =
RV,=1.12"== 0.96"
CN, 83 == 77
RV, = 1.54" == 1.44"

A soils B Soils C Soils [ Soils
Avea [acres] 000 0.00 04 0 CNZ 83 m—) 78
N 1 5 L] [
A acrs] 00 T 71 T RV 10 = 3.30"=m 2.98"
CH kL &1 4 8
Area [aires) 0.00 0.00 1 0 -
o] [ % % g CN1O 83 80
Weighted T S 7
| B
1-year storm Lyear storm 10-year storm
PV pessiosed (i) with no Runoff Reduction 128 1.7 13
RV oeveizpes fin] with Runoff Reduction 056 14 %
Adjusted CH [ [ ]



Design Comparison

Original design:

* No Volume Reduction

 Treat 100% of site (19.8 ac) with Wet Pond Level 2
« Compliance: exceed reqgmt. by 2.4 Ib/yr

RR Design:

 Treat 11.9 acres

« Compliance: exceed reqgmt. 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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. . PG 47
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

* Process Logic not intended to be difficult
(even if individuals may try to make it so!)

« Spreadsheet Summary Tab output tracks BMP
and corresponding reductions by DA

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

« Ultimate goal is better BMP performance,
guality designs, and practices designed for
long term functioning



e Additional discussion on VRRM and
Compliance Spreadsheet

e Capabilities
* Limitations

- (Modules 5, 8, and 9)



Questions & Discussion




