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Applicability in NY: New York
SPDES Permit No GP-0-10-001

= New development and

l_‘ w comservation ) redevelopment projects that result in
e M e TR a land disturbance of one acre +
= ; .| mIncludes projects less than one acre
B SESR e 0 14 ALGHENE X that are part of a larger common plan
W;:,w — of development or sale, OR if
| NRNENNRNANERNRNAR controlling such activities in a

OOOOO e e e o watershed is required by NYSDEC
| mStandards apply statewide,
administered by NYSDEC

ERREREN) = Single NOI and Stormwater Pollution
Prevention Plan (SWPPP) for
A o d construction and post-construction
; P
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What is “Runoff Reduction” (RR) in NY?

Figure 4.1 90% Rainfall in New York State (NYSDEC, 2000) B The infiltl‘ation reuse
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Where does RRyv fit in standards / sizing
criteria? (P.4-1)

Table 4.1 New York Stormwater Sizing Criteria’

90% Rule:
WQ, (acre-fect) = [(P)RV)(A)] /12
Rv = 0.05+0.009(I)
Water Quality Volume I = Impervious Cover (Percent)
(WQv) Minimum Ry = 0.2 if WQv > RRv
P(inch) = 90% Rainfall Event Number (See Figure 4.1)°
A =site area in acres

RRv (acre-fect)= Reduction of the total WQv by application of green
infrastructure techniques and SMPs to replicate pre-development hydrology.
The minimum required RRv is defined as the Specified Reduction Factor (S),

provided objective technical justification is documented.

Runoff Reduction
Volume(RRv)
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Where does RRyv fit in standards / sizing
criteria? (P.4-1)

Table 4.1 New York Stormwater Sizing Crite ria’

Water Quality Volume

90% Rule:
WQ,(acre-feet) = [(P)(Rv)(A)] /12
Rv = 0.05+0.009(I)

I = Impervious Cover (Percent)

(WQv) Minimum Rv = 0.2 if WQv > RRv
P(inch) = 90% Rainfall Event Number (See Figure 4.1)*
A =site area in acres
Runoff Reduction . RRyv (acre—feet).= Reduction of the total. WQv by application of green
infrastructure techniques and SMPs to replicate pre-development hydrology.
Volume(RRv)

The minimum required RRv is defined as the Specified Reduction Factor (S),

provided objective technical justification is documented.

Channel Protection
Volume(Cpv)

Default Criterion:
Cp.(acre-feet)= 24 hour extended detention of post-developed 1-year,
24-hour storm event; remaining after runoff reduction. Where site conditions
allow, Runoff reduction of total CPv , is encouraged

Option for Sites Larger than 50 Acres:
Distributed Runoff Control - geomorphic assessment to determine the
bankfull channel characteristics and thresholds for channel stability and
bedload movement.

Overbank Flood (Q,)

Q,(cfs)=Control the peak discharge from the 10-year storm to 10-year
predevelopment rates.

Extreme Storm (Qy)

Q(cfs)=Control the peak discharge from the 100-year storm to 100-year
predevelopment rates. Safely pass the 100-year storm event.

Alternative method
5 (WQv):

Design, construct, and maintain systems sized to capture, reduce, reuse, treat,

and manage rainfall on-site, and prevent the off-site discharge of the
precipitation from all rainfall events less than or equal to the 95th percentile
rainfall event, computed by an acceptable continuous simulation model.
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RRv Requirements

m Green Infrastructure (Gl)
planning practices are to be
employed “to the Maximum
Extent Practicable (MEP)”

= RR target is to reduce 100%
of the WQv

= Projects that cannot meet
target must provide a
justification that evaluates
each Gl technique and
Identifies specific limitations

VSMM Update Workshop: Nov. 1, 2013 VERMONT



RRyv Infeasibility Criteria

m Physical constraints

— Hydraulic conditions, soll
testing, steep slopes, other
existing technical limitations
must be objectively
documented

m Feasibility CANNOT based on

— Cost of implementation
measures

— Lack of space for required
practice footprint
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RRv Minimums

1. Reduce the WQV by:
— 55% on A soils
— 40% on B soils
— 30% on C soils
— 20% on D soils

— Weighted average of above

2. Provide treatment for all of
the (remaining) WQv

Treatment practices can be

\ L {1 P I
™ §. ¥ . __'_ [ ! | W)
y = L ALY A L ¥ ¥
.1--’ b Illh o, ﬂl " W e \1 ‘_“'. ke X

LA | jeal Al oversized to provide additional
This pilot wet meadow and infiltrating bioswale facility at Spring Creek 0 initial <
A Bus Terminalin NG is retaning 1005 of measured miow for sorm R (UP 10 100% of Initial size
depths up to 4 inches. or 100% Of WQV)

www.nyc.gov/html/dep/html/stormwater/gi_pilot_monitoring_report.shtmi
o
PV 2 N
VERMONT
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Stormwater Management Practices for RR

m Area Reduction = Volume Reduction
— Conservation of natural areas — Infiltration trench — Rain garden
— Riparian buffers / filter stips — Drywell — Planters
— Tree planting / preservation — Infiltration basin  — Green roof
— Rooftop disconnection — Bioretention — Cisterns /
rain barrels
— Dry swale

— Porous pavement
— Vegetated swale P
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Three ways to provide computable RR

m Area Reduction — Area m Volume Reduction — 0 to 100% of
deducted from watershed volume deducted from WQVv.
computations for WQv (Depends on native soils for soil-

based practices.)

m Impervious Reduction —
disconnected impervious surfaces
are reduced for WQv
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Three ways to provide computable RR

m Area Reduction — Area m Volume Reduction — 0 to 100% of
deducted from watershed volume deducted from WQVv.
computations for WQv (Depends on native soils for soil-

_ based practices.)
— Conservation of natural areas

— Infiltration trench — Rain garden
— Riparian buffers / filter stips

— Drywell — Planters
— Tree planting / preservation
— Infiltration basin  — Green roof
m Impervious Reduction — | | | /
disconnected impervious surfaces ~ ~ ooretention - Clsterns
rain barrels
are reduced for WQv — Dry swale
— Rooftop disconnection _ Vegetated swale Porous pavement
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Stormwater Management Practices for RR

STORMWATER MAMNAGEMENT PRACTICES FOR RUNMOFF REDUCTION

NOTE: This table provides only a general overview of each proctice. Reference the New York State Stormwater Design Manual for complete standords, details, specifications, and design variotions.

Date: 1171111

GROUND
PRACTICE ALLOWABLE RUNOFF
N LAND USE CONTRIBUTING DRAINAGE AREA DESIGN ELEMENTS SLOPE SOILS HEAD WATER
|mesign Manual Page) SEPARATION REDUCTION
conservation of Natural Areas Commercial/ tFamy ﬂ?nl:'!bu'.lng e, AL » Minimum size = 10,000 s.f. , . ) frea and contributing
. . contributing length = 75-150° - < B% Mative — =6
|5-4T.':| Residertial ) = A # Shaat flow inlet ares deducted
(deperding on soil & impervious)
Reparizn Buffers/Filter Strips Commercial? Maximum contributing length = 75-180° | » Sheet flow inlet or flow dissipation Area snd contribetin
Area 1551 Fh-_iid:ntiall (depending on sail & impervious) # Minimum width = 50-100° < 15% Mative — = 6" a::adc: ucted E
Reduction ] Maximum 5.000 = f. for filter strip |Depends on slope)
- - . Maximum contributing sres = = Minimum £ caliper —existing §
Tree nit1 Preservation Com i Hat
Iﬂa rf-‘;d. Rﬂi:::::l ¥ crown diameter or maximem 100 = f. » Minimum I caliper — new deciduous « 5% mr:tr'::;: -—_ » 6" 100 = f fores
I | imperviows aneatree or B hizh {new conifer]
- . Commercial/ . - _ - * Flow diissipation required for dischanges - . .
Rooftop Disconnaction Bresidential Maximum contributing area = 2,000 s.f. $rom = 500 = 53 Mative . Irmpervious anea changed
Mai length = 75° e e structed - ’ to pervious for
(5-68) Mo hotspots s engs # Minimum wvesetated ares width — 50 st perviau: for R,
. Commercial! = 15-100% pre-freatmeant
InﬁHralg-I;anrEI'Ih Residerntial Iamuem 5 sores * Monitoring reguired < 15% b 0L57 fhr. 1 »3 0% contributing W0,
! Mo hotspots # Spil testing reguired
o I Commercial! * Roof top runoff only
IE_' 31] Residertial Msaimum 1 scre s Pre-treztment - sump < 15% ke 0.5 fhr. 1 =3 SR contributing Wil
Mo hotspots = Spil testing reguired
- - Commercial/ » 25-100% pre-tregtment
Infiltration Basin '
6-31) Residential Mamimurm 10 aores » Monitoring reguired < 15% ke L5 . ¥ =3 S contributing W
Mo hotspots  5pil testing reguired
e - — - —
Bioratenticn Commercial/ . = 5|'-ee:t-d|? ﬂ.ge,"'ﬁ.owmlzt dissipation ) ) . BiFS cont ul.rtlr:; Wl
644 Residential Maimum 5 aores = hMonitoring requined « 5% Constructed 5 w2 for & & B soils,
| # Sized using Darcy’s Law L0FE for C & D soils
+ Non erodible 2-year flows
Dry & e Commeercial! # Check dams if slope is = 2% A% contributing Wil
[6-53) Residentizlf Maximum 5 sores » fdinimum 3-minute retention time « 4% Constructed 3-5° w2 for & & B soils,
= Highway + 10% pre-treatment 20 for C & D soils
= Maximum depth 187
Volumea . » Peak WO, flow « 3z . L
Commeercial/ N ) . 2105 contributing Wil
. vegetated Swale at « ok - i 4° « 0. . . .
Reduction = _ Residentizl/ Maximum 5 soes - C-l?n.u:-( tc 1.0fps 32 depth of 4 a 5:’_& Mative 1-4 =2 for A & B sails,
[5-58) ) » Minimum length — 100 to 3% .
Highway LT E N 10F for C & D soils
= 10 minute retention time
GrT:I‘;:;:»ﬂf Commercial Roof ares * Roof loading 16-200 lby's.f. 3008 Constructed 25-210r —_ 100fe contributing Wil
- . - Lncated within 30" of contributing source 1007 contributing WO
Rain Garden Residantizl/ * g . - . ;
|5-T-'E:I - = r::::al Baximunn 1,000 s.f. = Mawx. loading ratio of 5:1 (DA to surfeoe areal) < 6% Constructed 2-3 w2 for A & B soils
* Maw. ponding depth = 6" 4% for € & D sails
P:i‘_‘;ﬁf Commercial 150005 F * ;{"d‘”'?'";“::‘:“:""m"?" BLEDzol — | constructes 35 2 1005 contributing Wy
# Sized using Darcy’s Law
Cisterns/Rain Barmals Commercial) » Require use of collected water .
) Roof ares ] . . . — - - — 1007 contributing W
[S-j,DE.: Residertial e = Approwimately 625 gal/1,000 5.5, of rooffl” rain camntributing Wy
Commercial/ . . . Constructed
Porous Pavement ! Re o bys
Residertial Surface area plus smiall adjacent area * equires “ g an? rl.s- 5% over H3G -3 » 3 100Fs contributing WO
5-114) P 1 # Sheet flow for contributing anea 5
[- ! Mo hot=pots g B B orC




Stormwater Site Planning and Practice
Selection Process (p. 3-18):

Step 1: Site Planning (R:
A. Conserve Natural Areas
1. Preservation of Undisturbed Areas
2. Preservation of Buffers
3. Reduction of Clearing and Grading
4. Locating Development in Less Sensitive Areas
5. Open Space Design
6. Soil Restoration

uires Consideration of the Following to MEP'

B. Reduce Impervious Cover
1. Roadway Reduction
2. Sidewalk Reduction
3. Driveway Reduction
4, Cul-de-sac Reduction
5. Building Footprint Reduction
6. Parking Reduction

v

Step 2: Determine Water Quality
Volume (WQv)

v

Step 3: Runoff Reduction by Applying Green Infrastructure Technigues and Standard SMPs with

RRv Capacity
Conservation of Natural Areas
Sheetflow to Riparian Buffers or Filter Strips
Vegetated Open Swales
Tree Planting/Tree Box
Disconnection of Rooftop Runoff
Stream Daylighting
Rain Garden
Green Roof
Stormwater Planters
. Rain Tanks/Cisterns
. Porous Pavement
. Standard SMPs with RRv Capacity:
- Infiltration Practice
- Bioretention Practice
- Dry Swale (Open Channel Practice)

RMoDE@INDO RGNS

Note: See Section 3.2 "Exceptions to
Meeting Runoff Reduction Criteria”
for Redevelop Project, H
Project and Karst Geology
Requirements

p

Yes

v

Step 5: Apply volume and
peak rate control practices

Are Quantity _ 1. Infiltration
control 2. Dry Detention
réguirements 3. Blue Roofs

Is RRv = to WQv?

4. Underground Storage

as assessment an
justitication for utilizi

the minimum runcff
uction eriteria bee:
provided?

Yas

v

Step 4: Apply SMPs to
address remaining WQv
1. Stormwater Ponds
2. Stormwater Wetlands

3. Filters

4

4. Infiltration
5. Open Channel

Figure 3.1

Stormwater Site Planning and Practice Selection

Completed Plan

13

Flow Chart

T
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Site Planning to M.E.P.
Calculate Water Quality Volume

Apply Runoff Reduction Practices
and compute RRv.

Subtract RRv from WQuv.

Apply “Standard” Treatment
Practices for remaining,
non-reduced WQVv.

Apply Quantity Control Practices
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RRv Accounting: Spreadsheet Tool
(Summary Table)

E c ] E H | J v 5] 5 T u )
Click to add header Click to add header
1 Funoff Reduction ¥olume and Treated volumes
Total
Runoff Reduction Tnta_l Contributi Wiav Wi
Techi 1Standard SMP Contribu ng Reduce | Treate
CELIIRE T = ting Area |Imperviou |d [RRv] d
2 = Area
3 [acres] [acres] cf cf
4 Conzervation of Matural Areas RR-1 0.00 0.00
- Sheetflow to Hlpa.nan BuffersiFilter BR.2 oo 00
5 2 Strips
3 é Tree PlantingfTrae Pit FR-3 0.00 000
T & Dizconnection of Booftap Bunoff RR-4 0.00
g E ‘Wegetated Swale RR-5 0.00 0.00 1]
q % Fain Garden RR-E 0.00 0.00 1]
10 % Stormwater Planter RR-7 0.00 0.00 1]
1 E Fiain BarreliCiztern FR-2 0.00 0.00 1]
12 Forous Pavement FR-9 0.00 0.00 0
12 Green Roof [Intensive & Extensive] RR-10 0.00 000 1}
14 Infiltration Trench I-1 0.00 0.00 0 1
15 a £ Infiltration Basin 12 0.00 0.00 [ i
18 2 Dy Well I3 0.00 0.00 0 i
17 s g Underground Infiltration System 1-4 0.00
E E Elioretel?tion&I|.1Filtration EE B R q q
12 n = Eioretention
14 Diry swale 0-1 0.00 000 1} 0
20 Micropool Edtended Detention [P-1) P-1
21 wet Pond [P-2] F-2
22 ‘wet Extended Dietention [P-3] P-
23 Fultiple Fond system [P-4] P-4
24 o Focket Pond [p-5] P-&
26 % Surface Sand filker [F-1] F-1
2B g Underground Sand filker [F-2] F-2
27 E Perimeter Sand Fileer [F-3] F-3
23 § Organic Filter [F-4 F-4
24 Shallaw Wetland [w-1] -1
a0 Extended Detention Wetland [W-2 -2
#H Fondd'wetland System [W-3] -3
32 Focket wetland ['w'-4] -4
33 ‘Wet Swale (0-2) 0-2
4 Totals by Area Reduction = 0.00 000 1]
5 Totals by Volume Reduction = 0.00 0.00 0
36 Totals by Standard SMP w/RRYV = 0.00 0.00 0 0
a7 Totals by Standard SMP = 0.00 0.00 0
38 Totals { Area + Volume + all SMPs] = 0.00 0.00 0 0
34 Impervious Cover ok.ay
Click to add fooker Click to add Footer
4FH Total Wie Caleulation w2y Calculation - Subtokal Catchment Summary Table Summary Table minimum FFw MO GUESTIONS Planning Eioretention Ciztern-Fainbarre| Conseration of Matural Areas

eady | Page:1of2 | | EH|EEY 70% (—
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RRv Accounting: Spreadsheet Tool
(Practice-Specific Worksheets)

A B C D E F G H
Filter Strip
Dresign
Enter Site Data For Drainage Area to be Treated by Practice
I i Percent
Catchment  Total Area '“"_:::L""s | e a  WQv  Precipitation e
mpervious =z g Description
Number (Acres) eresi = ) {in}
Design Elements
|= nother sres besed practice spplied to ¥
thiz area?
Amended Soils & Dense Turf Cover? YN
Iz ares protected from compaction from YN
heawvy equipment during construction? 4/
Small A il ious A Ecl t
ma :EED mpervicu rea close to 'I",l'rN
sourcer
Composte Amendments? YN
Boundary Spreader? LA Gravel Digphram at top
Boundary Zone? N 23 feet of level grass
= oy [i be used for buffe
Specify how sheet flow will be ensured. Labils ferSWID_EJS_e bl
siopes ranging from 3-158%
Average contributing slope % 3% maximum unless o fevel spregder iz
Slope of first 10 feet of Filter Strip % 2% maximum
Owverall Slope % 8% maximum
Contributing Length of Pervious Areas
|::r: rioputing Leng o rviou rea _ﬁ.‘ ljl:l_ﬁfﬂ1ﬂ'xl"l1l..lﬂ‘1
[PC)
CI}!‘IEFII:L:I‘II’!; Length of Impervious areas & o
{IC)
Maxi PC Contributing Length fi
aximum ontriputing Leng or 150 e
combination of PC & IC i
Soil Group [H5G)
50t minimum for slopes 0-5%
L pan 1
Filter Strip Width I 2 tdimom, o <opestion
100 ft minimum for slopes 12-15%
H5G Cor D increase by 15-20%
Are All Criteria for Filter Strips in Section
5.3.2 met?
Area Reduction Adjustments
Subtract 0.00 Acres from total Areg
Subtract 0,00 Acres from total Impervious Area
FALSE

Conservation of Matural Areas

zady | Page:1of5 |

Dizconnection of Roofops

Ciry Sweale Dy el Filter Strips

Green Roof [Ext]

Green Roof [Intensive]

#infiltration Basin

Infiltr ation Bioretention

EEEEE

Infiltration Trench

Q

A



How Is it working?

m Allowable percentage of RR
assigned to treatment
measures is (overly)
complicated — tie to science

m Biggest challenge is RR on
D soils (20% of WQv)

m Local codes can “interfere”
with implementation of
LID/GSI practices

m MS4s / local officials or
NYSDEC Regional Offices
review applications

m Distributed practices require

location-specific tracking
P

16 VSMM Update Workshop: Nov. 1, 2013 VERMONT



Another way to get more infiltration/GSI?

0.45

[sayou| paysiaiean] swnjop abieyossy

100

80

40

30

20

10

Site Imperviousness [%]

S~
VERMONT

Figure 1.2 Relationship Between Recharge Requirement and Site Impervious Cover
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RR - Phosphorus (P) Removal
Effectiveness?

m Application of RR techniques can
minimize runoff volumes needing
treatment — and thus P reaching
surface waters

m Some jurisdictions (NY, MN, ME,
VA, etc.) have developed higher
BMP performance standards
and/or increased sizing and
design features for use in P-
Impaired watersheds

m ...but how do BMPs compare?

18
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RR - Phosphorus Removal Effectiveness?

Comparative Summary of P Removal Performance — MN Manual

Average TP Maximum TP Average Soluble
BMP Group BMP Design Variation | Removal Rate Removal Rate | P Removal Rate
(%)° (%)° COR
_ _ Underdrain 50 65 0
Bloretention : :
Infiltration 100 100 100
Media Filter 50 55 0
Filtration Vegetative Filters (dry) |0 55 0
Wet Swale 0 40 0
_ o Infiltration Trench 100 100 100
Infiltration® —— :
Infiltration Basin 100 100 100
Wet Pond 50 75 0
Stormwater Ponds :
Multiple Pond 60 75 0
Stormwater Shallow Wetland 40 55 0
Wetlands Pond/Wetland 55 75 0

Source: http://stormwater.pca.state.mn.us/index.php/Comparative_ BMP_phosphorus_removal

Caution: Removal rates shown here are composite averages intended solely for use in comparing performance
between BMP designs and for use in calculating load reduction in site-based TP models.
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Questions / Discussion
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