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Goals and Challenges for Manual

o State Stormwater Policy
 More Widespread Use of BMPs

e Address All Elements of Stormwater:

— Volume
— Peak Rate (Municipa Ordinance)
— Channd Protection

— Quality
— Recharge

>



s 2 Guideline 1

1. Hold the runoff volume constant for up to the 2
year storm.

2. Peak Rates held to predevelopment levels for the
2 — 100 year storm.

3. Quality - Reduction of 85% of particulate
associated pollutants (as represented by TSS)
and 50% of solutes (as represented by NO3-N)




Guiddine 2 — Special

1. Baseflow
= | nfiltrate Runoff from thefirst 1 ” of Rainfall
2. Quality

= Reduction of 85% of particulate associated pollutants (as
represented by TSS) and 50% of solutes (asrepresented by
NO3-N)
3. Channel Protection
» Releasethepost construction 1 year (24 hr) storm over at
least 24 hours.
4. Flood Protection

» Peak Rates held to predevelopment levelsfor the2 — 100
year storm

>



Challenges

More Widespread Use of BMPS, but
 How to Calculate?
 How to Show Compliance?

e Municipal Review and Approval
— Peak Rate Attenuation

There is no benefit to the developer if the Design
Engineer cannot get “ credit” for BMPs.

>
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What Have Other
States/Cities Done?
Portland, OR
“Simplified Method”

* \Worksheets

o Specific Detailsfor BMPs
o Alternative Methods Allowed
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Form SIM: Simplified Approach for Stormwater Management

ITie Cily Nas ProGUCEd IS TOMT 10 aS5IST WA @ CUACK and SITIPIE Spproach [0 Manage SIOMTWELEr QUallly, TOW rale, and vouime
on projects. Faclibes sized with this form are presumed to comphy with slormmwater quality and fow control requirements

New or Redeveloped Impervious Site Area Box 1
Column 1 Colunmn 2 Column 3
INSTRUCTIONS [ Impervious

1. Enter square footage of new or !rnperﬂu..l: Area Area Managed =
redeveloped impenvious ste area in ||
Bax 1 at the top of this form | Reduction Technique Facility Surface Area

_ 1) Eco-Roof / Roof Garden sf
2. Select Impenious area reduction
technigues from rows 1-2 1o reduce 7 Contained Planter Box <f

the sde's resulbng stommwater

management requirement. Tree credt
can be calculated using the tree credt | 3) Tree Credt (See Nexd Page) sf

worksheet on the ned page

Note: Porous Pavement areas do not need to be included in Box 1

e BMPsthat recaive direct “credit”
e Deciduous Trees= 100 SF

e 6 Trees = 600 SF Impervious
@ Areathat Is“ managed”




3 Selact desired stormmwater
management facililies fom rosws 417
In Colurrn 1, enter the square footage
of imperdsous area that each facility
will manage

4, MuBiply sach mpervous anea from
Column 1 by the coresponding sizng
factor in Column 2. and enter the
result in Columm 3. This is the facility
surface prea nesded o manage
mnal o e (merveius e

2. [otal Colern | (Rows 1-12) and
EEr e I'F‘:ul'ﬁ‘-; -'.I'r'lpt".f‘n‘-l'.-IJ'. BrER
Managed” In Box J

gnter the resull in Box 3. i this
rarriber 18 less than 500 souare fesl
storrmwater guality and quantity
requarements have been mel.  Submit
this form with the appicaton for
T

feet, add square foctage or tacilities
1o Codurrn 1 and recalculate, or use
addtional facilities fom Chapler .0
ol the Stommaater Managemsnt
Manial 1o Franage Somrwates Froem
these mermaming surfsces

-
7. IfBox 3 i greater than 500 squane

x| _-_! biract E‘r < mom El. 1 and 9 Wgﬂlﬂﬂd nfi Basn

‘Somwater Impervious Eacility
Management Area Sizing Surface
|Facil ] Factor Agia Uit
4) infiltration Planter Box ef x 006 sf
5) Flow-Through Planter Box sf x 0.06 sf
6) Vegetated Swaie f x 009 =[ ] o
71 Grassy Swale sf x 03 | s
8) Viegetated Filter Strip dx 02=] ] «
¢ x 0w =[] «
100 Sand Filter o x 008 st
11) Easi Side Scakage Trencdh o x 008 | sf
12) West Side Soakage Trench o x oos = | o
Total Impervious Area [ ]En: 2
Managed
Box 1-Box 2 [ |Box 3

e Planter Box

e 1000 SF Impervious x 0.06 = 60 SF




3 Selact desired stormmwater
management facililies fom rosws 417
In Colurrn 1, enter the square footage
of imperdsous area that each facility
will manage

4, MuBiply sach mpervous anea from
Column 1 by the coresponding sizng
factor in Column 2. and enter the
result in Columm 3. This is the facility
surface prea nesded o manage
mnal o e (merveius e

2. [otal Colern | (Rows 1-12) and
EEr e I'F‘:ul'ﬁ‘-; -'.I'r'lpt".f‘n‘-l'.-IJ'. BrER
Managed” In Box J

gnter the resull in Box 3. i this
rarriber 18 less than 500 souare fesl
storrmwater guality and quantity
requarements have been mel.  Submit
this form with the appicaton for
T

feet, add square foctage or tacilities
1o Codurrn 1 and recalculate, or use
addtional facilities fom Chapler .0
ol the Stommaater Managemsnt
Manial 1o Franage Somrwates Froem
these mermaming surfsces

-
7. IfBox 3 i greater than 500 squane

x| _-_! biract E‘r < mom El. 1 and 9 Wgﬂlﬂﬂd nfi Basn

‘Somwater Impervious Eacility
Management Area Sizing Surface
|Facil ] Factor Agia Uit
4) infiltration Planter Box ef x 006 sf
5) Flow-Through Planter Box sf x 0.06 sf
6) Vegetated Swaie f x 009 =[ ] o
71 Grassy Swale sf x 03 | s
8) Viegetated Filter Strip dx 02=] ] «
¢ x 0w =[] «
100 Sand Filter o x 008 st
11) Easi Side Scakage Trencdh o x 008 | sf
12) West Side Soakage Trench o x oos = | o
Total Impervious Area [ ]En: 2
Managed
Box 1-Box 2 [ |Box 3

o Vegetated Filter Strip

e 2,600 SF Impervious x 0.2 = 520 SF




Portland, OR

“Simplified Method”
e Add up Areas Managed by Different BMPs
e TellsUser “How Much” of aBMP is nheeded

o |f Less Than 500 Square Feet “Unmanaged”,
You're Donel

e Alternative Methods Allowed

>



What Have Other States/Cities
Done?
Georgia Manual

o Water Quality Worksheets

e Credit for
— Structurd
— Non-structural

o Submitted for Regulatory Review
http://www.northgeorgiawater.com/

>



Drainage Area 01

Land Use Distribution (acres)

Enter Total Area :

Enter Impervious Area (IA) :
Enter Disturbed Pervious Area (DP) :

Total Area for check :

Percent Imperviousness (%) :

10.00

4.00

4.00

2.00

10.00

40%

20%

DP
40%

IA
40%

Non-Structural Controls (Site Design Credits)

Water Quality Volume (WQ,)

Natural Conservation Area (acres):

Total Areareceiving Credits (acres):

2.00

Enter Area (acres) Treated by (if applicable):
Undisturbed Stream Buffers :

2.00

WQy (ac-ft) w/o Credits =
WQ, w/ Non-Struc. Credits =

0.410
0.164

Vegetated Channels :

2.00

Overland Flow Filtration / Recharge :

6.00

050
d040}----
$0304----
Q

88020 +4----
3010 4----

= 0.00

w/o Credits

w/ Credits

&y




Structural Controls TSS Reduction Chart
TSS Reduction from
0
Select Structural Control(s) Control ID Structural Controls: 80%
Control 1 |Bioretention Area BRA-01-1
100% frr-r-rrr e
5
Control 2 |NONE NONE FRELE B R
B50% | f----eieiee e
Control 3 [NONE NONE ?25% |-l
0% —_——
Control 4 |NONE NONE 1 Control Number
E] Cumulative Reduction Efficiency
@ Adjusted BMP Efficiency
COﬂthl 5 NONE NONE == wmsm Reduction Target

Additional Downstream Treatment

If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

[ Ipa2 [ IpAa3 [ DA 4 [ Ipas [ Ipas [ IpAa7 [ Ipas [ Ipag [ 1pa10
Total TSS Reduction Using Non-Structural Controls (Site
Design Credits), Structural Controls, and Additional 84%
@ crznni Downstream Treatment (if applicable):
Local Government Specific Information (fill in only if required by Development Review Department)
Watershed Basin: District/LL/Parcel: Comm. District:
[

D ity



C . . CA LA C CA @, . > C @, (A
»
0 ater Qua e Developme BVIE 0Q
General Information
Name of Developer: John Q. Developer Date Submitted:
Development Name: Happy Acres Permit Number:
Site Location / Address: Developer Contact:
Phone Number:

Development Type: Office/Professional Name of Engineer(s):
Area of Development (acres): 10.00 Maintenance Responsibility:

Summary of Site and Structural Control Information

Land Use Distribution Pie Total # of Structural Controls Used: 1

Number of Drainage Areas:

General Application Structural Stormwater

NC Controls
20% Stormwater Pond 0 Filter Strip
Sum of Drainage Areas (ac) : 10.00 N Stormwater Wetland 0  |Grass Channel
40% Bioretention Area 1 Organic Filter
Total (IA) Impervious Area (ac) : 4.00 Sand Filter 0 Underground Sand Filter
Total (DP) Disturbed Pervious Area (ac) : 4.00 Infiltration Trench 0 Submerged Gravel Wetland
DP
40% Detention Structural Stormwater Controls Porous Concrete**
Percent Imperviousness (%) : 40% Dry Detention / Dry ED Basin 0  |Modular Porous Paver System**
Multi-Purpose Detention Area 0 Alum Treatment System
TSS Reduction Underground Detention 0 Proprietary Structural Control***
Total TSS Reduction (%) : 84% Official Use Only
100% Tracking #:

5 5% Reviewed By:

S Date Approved:

S 50% <

24 g .

,@ 25% Conditions of Approval:

R R B B =S B R =S B
0% (=} (=} o o o o (=} o o
< P 2 b 2 < < 2 2 3 W -
a a a a a a a a a g — ek
[

Limited Application Structural Stormwater Controls




Other States

 New Jersey
— Worksheet to Calculate Required Recharge
— Pervious and Impervious Calculated Separately

 Delaware
— DURMM
— Quality and Infiltration
— One BMP

>



Proposal for Pennsylvania:

o A Simplified Method
* Worksheet for Designers

e Demonstrate Compliance for:
— Volume
— Rate
— Water Quality
— Stream Protection

* Municipa Approval and NPDES Permit
« Alternative Methodologies Accepted

>




Critical Challenges.

* Linking Volume, Rate, and Quality
e Decentralized — Linking Many BMPs

* ProvidingaTool for LID Design
Calculations

e Providing a Tool to Calculate Volume
How Does the Designer Provide
Sormwater Calculations?

>
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JOHN ALGER PARCEL
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CONCEPTUAL STORMWATER
MANAGEMENT PLAN

SPRINGBROOK

JOHN ALGER PARCEL




Two Case Studies

 Residential
— Ten Lots
— Conveyance to Detention Basin
— 20% Impervious

« Commercial “Big Box”
— 52,000 Square Feet Building, 248 Parking Spaces
— Detention Basin
— 60% Impervious

Compare Conventional and BMP Design

>



Site Assumptions

8% SLOPE

DS
i :

- T.
e /0% Meadow, 30% Woods
e CSalls

e 8% Slope

Case Studies

Predevelopment
Conditions

Legend

Land Cover

Meadow

E Waoodland




Methodol ogy

« USDA NRCS Cover Complex
 Mitigate Peak Rates 2-Y ear to 100-Y ear Events

— 1-Year 24in 2-Year 2.81n
— 10-Year 4.31n 100-Year 5.8 (Blair County)
 Impervious and Pervious Areas Considered
Separately
—  Curve Number

— Time of Concentration Tc

 Infiltration: National Engineering Handbook
Chapter 12

— Site Average affected by Head
@ Provide Calculations for Municipal Approval




Residential
Case Study

Option #1
Detention Basin

Legend
_ ' l Land Cover
e ' B Guiding
Road/Crveway
| - - - ‘ Wlalkow aneurh
| Detenton Basin
Lawn

E = . -___Q

Land Cover Summary

__Land 1 HArea {Acies) |
Busilding 45050 1
RaoadTriveway U

W'allowarys/ S 1168
Ticdel g 1:E0
Parviolus Sam-pervious

Dreterttion Basin 15000
Liwrt 32480
Toizl 34E4a0
Total Percent Impearvious

Detention Basin Storage: 40,000 cubic-feet

20% |mpervious



®# HMS * Basin Model -- Resid. Case Study

File Edt Parameters  Simulate Yiew  Map  Help

XN B e

b, . .
m Impervious & Basin
il

‘ Detention B aszin

Sink ﬂ |

SELELCT: Click to select an object, drag to move the object |4|33i|:|. Caze Study |F': 100-ypr Starm |E: 1-miriLte |'IEIEI-_I,Iear

@ Residential Routing Through Detention Basin



Residential Detention Basin

For Rectangular Weir
Total Total Q=A*Infiltr
Storage | Storage Discharge ation | Q=CdA(2
BB Volume in| Volume® | Volume | Volume Coefficien Capacity | Rate® gh)’? | Q, total®
Elevation | Elev. (ft) | Area (ft?) | Pipes (it®) (ft3) (ft3) (ac-ft) | Head (it) t, Cd (cfs) (cfs) (cfs) (cfs)
0

o Stage — Storage — Discharge Table
40,000 cubic-feet

o Multi-Stage Oultlet

 Only Managed Large Storm Peak




100-yr Storm Hydrograph Comparison - Residential Case
Study

.
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BMP Design

Residential
Case Study

Option #2
Volume Control

Legend
Land Cowver
B Guilding
- R & Drresrarery
Vsl ks m
| Rain Carden
L
B vwoodtand
B infimation Trenches

Land Cower Summary

Lard Cover | Arpa | 5F) Hrea [ Bcres)
[ mperviogs i}
Buslding 4500 1
R e ey 34002 i
WalksanE U 7168
Toatal - HT120
Pennous Semiperniods )
Wipodianid 23760
Lérwti 04730
Todai 28450
Stormwater Managoment
[Rain Garden | 20000

Tatal Pescent Imperviows




Residential
Case Study

Option #2
Volume Control

Legend

Land G'U'U'E'r
I g
- RoadDrives ay

Walkw ey rCur

Riain Ganden
L2
PR Woodiand

B (niittration Trenches

» 20% |Impervious

2,000 SF Rain Garden on each L ot

e Infiltration Trench/Vegetated Swale for Conveyance
@ Storage in BMPs = 2-year Volume Increase 27,600 CF




2-year Storm

Curve Initial Abstraction 2.8 inches

Land Cover| Area (SF) Number (1), in. nohos CF
Lawn 304,720 79 0.53 1.04 26,521
S |R. Gardens 20,000 o8 0.04 2.57 4,282
3 [Impervious 87,120 o8 0.04 2.57 18,652

S |Meadow 0)
o |Woods 23,760 70 0.86 0.61 1,200
TOTAL 435,600 83.2 0.43 1.40 50,655

Lawn 0

o |Det. Basin 0)

= |Impervious 0
2 Meadow 304,920 71 0.82 0.65 16,469
W Woods 130,680 70 0.86 0.61 6,600
TOTAL 435,600 70.7 0.83 0.64 23,069
Net Difference 27,586

Og s 0ASE oU(U

G




Designer’ s Question:

Rain Gardens sound good, but how do I calculate
Peak Rate Control and gain Municipal Approval ??

Residential Routing Through
Detention Basin




B HMS * Basin Model -- Resid. Case Study

File Edt Parameters  Simulate  View Map  Help

Subbasin

Z
A

Resersroiz

Swwale Cut

Subbazin-10
Trench-Infilt]
Reservair-b h

m SLbbasin-g Diverzion-5 Propety5
e

=7 Subbasin 11 Q Diversion-§
e

Rezeroir-6

Swaled-5

Subbasin-12 Diversion-4

Rezervair-4

A R. Garden

2 RG Irfilk]

Froperty4

Diverzion-3

Rezeror-3

Subbazin-b

Subbazin-1

SELECT: Click to select an object, drag to mowve the object

1 s Start & Inbox - Microsaft... B Cigital

3
desid. Caze Study F: 100-yr Storm

F¥ HMS * Project De...

Y, - (5. 521 PM



INFILTRATION TRENCH TABLE

stage (1) infilt. (cfs) | T El'fscharge

RAIN GARDEN TABLE

Stage (ft)

Storage

(CF)

: Total
Infilt. (cfs) Discharge (cfs)

Stage-Storage-
Discharge Table for
Every BMP?!

Route every BMP to
Calculate Peak Rate
from Site?!

What was my budget
for thisjob?

Forget It!



We did the calculations

e Compare Runoff Volume
« Compare Peak Rates

Can BMP Method Mitigate Peak Rate for
Municipal Approval?




Peak Rate Mitigation — Detention

Storm Pre-Dev. | Post-Dev. | Post-Dev. Peak Change
Event Peak cfs Peak (cfs w/ Basm cfs

BMP Design

Post-Dev. Peak
w/ Volume
Control (cfs)

Pre-Deuv. Post-Dev.
Peak (cfs) | Peak (cfs)




|ncrease 1n Volume — Detention

Storm Pre-Dev. | Post-Dev. Change (%)
Event Runoff (in.) [ Runoff (in.) J

BMPs

Storm Pre-Dev. | Post-Dev. Change (%)
Event Runoff (in.) | Runoff (in.) J




Residential Development
2-Y ear

- Pre-Dev.

= Det. Basin

BMP Design

Flow (cfs)




Residential Development
100-Y ear




Residential
Case Study

Option #3
Low Impact
Developmenl

Legend

Land Caver
.‘_ rr‘C f rr:’,rﬂﬁ.

—'I:-: l-lr _rla— _ﬂ.n-:. |.
:--‘iu-__fﬂ'"r.t;-"rf-'-""‘. o o, 1 L et ek
‘-ur -Ip__-_i-u- Iu"-i' F'r'_,lr;.'rfll'._p'r -f;lFl' r!r _.-r'l'l F:.:.'_'r.:

-";"" ""1: ﬁ"“-*-"‘t -""'"r". T ey .-“'-"'r""l.-! F"‘ﬂ-"‘"l. e

E Wotdlsnd

Total Percent Mapervious




Second Case Study:
Commercia Conventional

Commercial
Case Study

Option #1
Detention Basin

Legend

Land Cover

- Building

[ | Parking

I:I W llkaniays
[:::][ItHUIIE1|“
[::::] Lawn/Landscaping

"" Vi odland

e 52,000 Sguare Feet Building, 248 Parking Spaces
o 1.46 acre-feet Detention Basin
e 60% Impervious




Commercia Conventional

Land Cover Summary

| LandCover |  Area(SF) |

Imperviols

28916

U

Total Percent Impetrvious




B HMs * Basin Model -- Traditional-post

File Edit Parameters Simulate  Wiew Map  Help

WSS L ) P ==

=]
ety

Zubbasin

Impervious & Bazin

Pervious

\A D etertion B asin

Routing Through Detention Basin




Commercia Detention Basin

Low-flow
For Rectangular Weir nfiltration Orifice

Total Total = i
Storage | Storage Discharge [ =
Volume in| Volume® | Volume | volume Coefficien i Capacity b Q, total®
Elevat|on Elev. (ft) | Area (ft%) | Pipes (ft})]  (it%) () (ac-ft) | Head (ft)| t, Cd (cfs) (cfs)
0

e Tc Before =20 Minutes
e Tc After = 15 Minutes Pervious
o Tc After = 6 Minutes Impervious




Alternative Design
Commercial

e Bioretention Areas

o Storage/Infiltration Beneath Parking Area
— National Engineering Handbook, Chap 12
— Conservative Estimate

« SwalestoLengthen Tc

e Storage Equal to 2-Year Increase in
Volume: 1.05 acre-feet

>



Commercial BMP

Commercial
Case Study

Option #2
Volume Control

Legend

Land Cover

.l.|5mmmg

dscaping

Ll et

E—*‘r:“rf"ﬁ‘ﬁ:: ﬂ';‘*- :r{'.' ¥

A i yighe
.r“"*"er*:'"‘;”"r‘a A e e
oAl o Akl Al o skl Al o a . .--3'---

Faorous Parking
Bioretention

‘.--,!-




Commercial BMP

Land Cover Summary

Land Cover

Area [SF)

Area (Acres)

Impervious

Building

92271

P arking /A alkan ays

1759 500

Sthormwaterifana

Bioretention

a2, 153

Tofal

2bb, 754

Pervious:;Semi-perviols

Woodland

g2 587

L' 1

g2 594

Total

Thd, Bde

Total Percent Impervious




Proposed Condition

Land Cover

Lawn/Landscaping
Building
Impervious
Bioretention
Meadow

Woods

TOTAL

Existing Condition

Land Cover

Lawn
Impervious
Meadow
Woods
TOTAL

Net Difference

>

BMP Design

Initial Abstraction
(1), in.
0.53
0.04

Curve
Area (SF) Number
82,859 79
52,271 98
179,300 98 0.04
35183 98 0.04
O _—
85987 70 0.86
435,600 88.9 0.25

Curve Initial Abstraction
Area (SF) Number (1), in.
0
0
304,920 71 0.82
130,680 0.86

435,600 70.7 0.83

BMP Design
2-Year Volumelncrease = 45596 CF = 1.05 AF

2-year Storm

2.8 inches
Inches CF
1.04
2.57
2.57
2.57
0.61
1.89

7,212
11,191
38,387

7,533

4,343
68,665

2-year Storm
2.8 inches
Inches CF

cf




Commercial BMP

Commercial
Case Study

Option #2
Volume Control

Legend

Land Cover

.l.|5mmmg

dscaping

Ll et

E—*‘r:“rf"ﬁ‘ﬁ:: ﬂ';‘*- :r{'.' ¥

A i yighe
.r“"*"er*:'"‘;”"r‘a A e e
oAl o Akl Al o skl Al o a . .--3'---

Faorous Parking
Bioretention

‘.--,!-

e How to Moddl / Calculate?




¥ HMs * Basin Model -- Basin 1
File Edit Parameters Simulate VYiew Map Help

NN = < | 8| C|

=
A

Subbasin
Bio 1

[rfilt. 1

Parous 1

Irifilk, 3
Bio 4

Infilt. 4
Bio 5

rdetained

[rifilt. &

Parous 2

[rifilk. B

Junction-1

Routing Through BMPs




Routing BMP Design

ow-flow
Nyloplast Inlet Infiltration Orifice Outlet Orifice

. Storage Storage Discharge o
BB Volume in|  Surface Volume | volume Coefficient, Capacity from | Q=A*Infiltration | Q=CdA(2gh)*? | Q=CdA(2gh)**| Q, total

Elevation Elev. (ff) Area (ft) [ Pipes (ft®) | Storage (ft’) (ft) (ac-ft) Head (ft) cd graph (cfs) Rate” (cfs) (cfs) (cfs) (cfs)

0 | s [ w0 [ oot [ = | = | — [ 0 | 005 | 000 | 000 | 003
— [ 7er [ et [ oo [ o | = | — | 003 [ 000 [ 000 | 003 |
0 [ e | i | 003 | 0 | = | — | 004 [ 000 [ 000 | 004 |
0 [ e | dso6 | 004 | o | — | — 005 [ 000 [ 000 | 005 |
0 | ous | o4 | o006 | 025 | — | — | o085 | 006 | 000 | 000 | 001 |
s | s | oor | oso | = [ = | is [ ooy | oo | oo0 | tor ]

e Bioretention

o Storage/Infiltration Beneath Parking
 Vegetated Drainage Swales
Undisturbed Woods instead of Basin




Peak Rate Mitigation — Detention

Post-Dev.
Peak w/
Basin
(cfs)

Pre-Dev. |Post-Dev.

BMP Design

Pre-Dev. |Post-Dev. Post-Dev.
Peak w/

Basin
(cfs)




|ncrease 1n Volume — Detention

Runoff Runoff
(in.) (in.)

Runoff Runoff
(in.) (in.)




Commercial Development
2-Y ear

2-yr Storm Hydrograph Comparison

.
6
6\5
S 4
= 3
Lo
1
0

9:00
Time (hrs)

— Det. Basin BMP Design — Pre-Dev.




Commercial Development
100-Y ear

100-yr Storm Hydrograph
Comparison

9:00
Time (hrs)

— Det. Basin — BMP Desigh — Pre-Dev.




Proposal for BMP Manual:

Simplified Method and Worksheets

Calculate Volume Increase from Land Use
Change

Calculate Contribution of BMPs
Detalled Routing May Be Waived
Design Standards Must Be Met
Alternative Analysis Accepted



Volume Calculation

WORKSHEET 1. CHANGE IN RUNOFF VOLUME FOR 2-YR STORM EVENT

PROJECT: Big Box Store
DA: 1
2-Year Rainfall: 2.8

Existing Conditions:
Cover Type Soil Runoff Runoff
Type (in) (CF)

Woodland C 0.82 0.65 7,058
Meadow C 0.86 0.61 15,399

22,457

Developed Conditions:
Cover Type Soil Runoff Runoff
Type (in) (CF)

Lawn 1.04 8,110
Impenious 2.57 50,174
Landscaping 1.04 2,843
Detention Basin 2.57 5,875
Meadow 0.65 0

Woods 0.61 2,420

TOTAL: 10 69,423

2-Year Volume Increase (cf): 46,965 |
AF 1.1




PROJECT: Big Box
SUB-BASIN: 1

Required Control Volume 46,965 cf

Proposed Measures

Storage Volume | Net Storage
Measure Type Provided per SF* Volume
(cf/sf) (cf)

Structural
Storage/Infiltration Bed 1 22,700
Bioretention 23,865
Vegetated Swale 0.5 500

Tree Trench
Green Roof
Wet Pond

Non-Structural
Riparian Buffer
Woodland Protection

TOTAL STORAGE :
REQ'D STORAGE (WS 1):
DIFFERENCE




Proposal for BMP Manual:

e If 2-Year Volume Increase Can Be
Managed by BMPs:
—  Water Quality Reguirement Met
— Channel Protection Requirement Met
— Peak Rate Reguirement Met

 |[f not
—  Water Quality
— Peak Rate (Routing)
— Channd Protection

>



Water Quality Calculation

WORKSHEET 3 . WATER QUALITY - 85% TSS CONTROL

PROJECT: Big Box Store
DA: 1
2-Year Rainfall: 2.8
Existing Conditions:

Cover Type TSS EMC Runoff TSS Load
mg/L (CF) (Ibs)

40 7,058 3.63
70 15,399 13.84

22,457

Developed Conditions:

Cover Type TSS EMC Runoff TSS Load
IR S
Lawn 100 8,110 10.41
Impervious 100 50,174 64.42
Landscaping 100 2,843 3.65
Detention Basin 100 5,875 7.54

70 0 0.00
40 2,420 1.24

69,423 87.3

TSS Load Increase (Ib): 70




Why Do We Need This?

Linking Volume, Rate, and Quality
*Decentralized — Linking Many BMPs

*Providing a Tool for LID Design
Calculations
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CONCEPTUAL STORMWATER
MANAGEMENT PLAN
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s 2 Guideline 1

1. Hold the runoff volume constant for up to the 2
year storm.

2. Peak Rates held to predevelopment levels for the
2 — 100 year storm.

3. Quality - Reduction of 85% of particulate
associated pollutants (as represented by TSS)
and 50% of solutes (as represented by NO3-N)




Guiddine 2 — Special

1. Baseflow
= | nfiltrate Runoff from thefirst 1 ” of Rainfall
2. Quality

= Reduction of 85% of particulate associated pollutants (as
represented by TSS) and 50% of solutes (asrepresented by
NO3-N)
3. Channel Protection
» Releasethepost construction 1 year (24 hr) storm over at
least 24 hours.
4. Flood Protection

» Peak Rates held to predevelopment levelsfor the2 — 100
year storm
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