New York State Department of
Environmental Conservation
N 4
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Megnin Farms Design Example

In August 2010, the Department finalized changes to the New York State Stormwater Management Design
Manual (Design Manual) to include green infrastructure techniques. The updates added Runoff Reduction
Volume (RRv) to the sizing criteria that projects must achieve to be eligible for coverage under the SPDES
General Permit for Stormwater Associated with Construction Activity (GP-0-10-001). As a companion to the
updated manual, the Department has developed a series of worksheets to assist with the accounting of
Runoff Reduction techniques and complete the new questions being added to the NOI for coverage under
GP-0-10-001. This document presents a design example with instructions on how to use the Runoff
Reduction Worksheets for projects with one design point. Projects with multiple design points should
complete a set of worksheets for each design point and then manually combine the totals for all design points
for reporting information on the NOI. Worksheets presented in this instruction manual are available for
download at http://www.dec.ny.gov/chemical/8694.html. Designers who would like to receive e-mail
notifications of updates and corrections to the worksheets should email stormh2o@gw.dec.state.ny.us
with subject line NYS Stormwater Design Manual Worksheets and request to be added to the email
notification list.

Note: Designers using the worksheets are responsible to ensure that designs are in conformance with the
Design Manual criteria and the accuracy of all calculations presented in a SWPPP. If there are discrepancies
between information in the worksheets and the design manual, the design manual shall be used.



Megnin Farms Proposed Design
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Megnin Farms is a proposed 23 lot residential subdivision with supporting infrastructure. Each house has a
3,000 sf building footprint and a 1,000 sf driveway. Stormwater runoff from the proposed houses and
roadways will be captured and conveyed by a series of swales and closed drainage system to an infiltration
basin, located north of the cul-de-sac (near design point). The proposed drainage area is 20 acres, with 5.6
acres of impervious cover and 14.4 acres of pervious cover. The soils present on the site are HSG B soils.

The Design Manual sets forth a required planning process that must be followed when addressing
stormwater management (See Chapter 3). Once the planning is exhausted and the project is laid out to fit the
site, then the designer has a goal for what needs to be managed. The goal of green infrastructure techniques
is to break up the watershed into smaller drainage areas and distribute the flow rather than collecting it and
sending it to an end of pipe treatment.

Once the final site plan/layout has been prepared, the designer should follow the following steps:

1. Divide the site into sub-catchments or contributing drainage areas,

2. Calculate the total WQv required for each area.

3. Determine the RR techniques (Area/Volume Reduction) and Standard SMPs with RRv Capacity to be used
to reduce the total WQv required.



Delineation of Sub-catchments
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For this example, the site has been broken up into 9 sub-catchment areas. Below, is a summary of the 9 sub-
catchments and the practice chosen for runoff reduction.

e Sub-catchment 1 (dark green shaded) is proposed to be conserved as a natural area.

e Sub-catchment 2 (red shaded) proposes to use a riparian buffer to reduce the runoff from the back half
of the roof top areas of six houses located in the cul-de-sac.

e Sub-catchment 3 (yellow shaded) proposes to use tree plantings to reduce runoff from 0.05 acres of
roadway.

e Sub-catchment 4 (cyan shaded) proposes to use a bioretention area to manage the runoff from the front
half of the homes, front yards and cul-de-sac.

e Sub-catchment 5 (orange shaded) proposes a dry swale to manage the runoff from the back half of four
homes and their backyards. Stormwater runoff that is not reduced in the dry swale is directed to the
infiltration basin.

e Sub-catchment 6 (purple shaded) proposes to convey the runoff from half of the roof top area of four
houses and their backyards using a vegetated swale. Stormwater runoff that is not reduced in the
vegetated swale is directed to the infiltration basin for further treatment/reduction.

e Sub-catchment 7 (bright green shaded) proposes to reduce the runoff from half of the roof top area of
17 houses using 17 individual rain gardens.

e Sub-catchment 8 (dark grey shaded) proposes permeable pavement to infiltrate the runoff from 23
driveways (0.50 acres)

e Sub-catchment 9 (blue shaded) proposes an infiltration basin to treat the remaining areas (8.54 acre
area with 3.17 acres IA) and flows not reduced with other practices (Sub-catchment 5 — Dry Swale &
Sub-catchment 6 - Vegetated Swale)



Total Water Quality Volume Calculation

Version 1.0 Total Water Quality Volume Calculation
Last Updated: 7/2/2013 WQv{acre-feet) = [{P}(Rv){A)] /12
Is this project subject to Chapter 10 of the NYS Design Manual (i.e. WQv is equal to post-
development 1 year runoff voIUME) P .. .ccviiiiiiiinsiiisssssiniss s s ssssssnnssssns No
Deslgn Polnt; 2 l Manually enter P, Total Area and Impervious Cover.
P= 090 |inch |
o1
Impervious Percent Runoff
Catchment Total Area Eover ; e Coathiclent wav Description
{Acres) (Acres) % Rv ')
1 0.25 0.00 0% 0.05 4 [EEE
2 3.40 0.20 6% 0.10 1,143 Riparian Buffer
3 0.15 0.05 33% 0.35 172 [EEEERER
4 2.20 1.00 45% 0.46 3300 [SIEED
5 2.20 0.14 6% 0.10 787 Dry Swala
6 2.30 0.14 6% 0.10 787 Vegetated Swale
7 0.40 0.40 100% 0.95 1,241 Rain Garden
8 0.50 0.50 100% 0.95 1,552 Porous Pavement
9 8.54 3.17 37% 0.38 10,716  [infiltration Basin
10
Subtotal (1-10) 20.04 5.60 28% 0.30 19,739 k 11
Subtetal (11-20) 0.00 0.00 0 Subtotal 2
Total 20.04 5.60 28% 0.30 19,739 Initial WQv

The ‘Total WQv Calculation” worksheet allows the calculation of the WQv for each sub-catchment and the
overall WQu for the site. The WQu is calculated using the following formula from Chapter 4 of the NYS Design
Manual:

WaQv = (P)(Rv)(A)/12
Where:
P = the 90t percentile storm (Figure 4.1, page 4-2 of Design Manual)
Rv =0.05 + 0.009(l), where | is percent impervious cover**
A = site area in acres (sub-catchment area)

Cells that are shaded blue require the designer to manually input information or select an option from a drop
down menu that will appear when the cell is selected.

This workbook and associated worksheets are only applicable for new development projects that are not
subject to the requirements of Chapter 10 of the NYS Design Manual. For projects located in the watersheds
identified in Appendix C of the SPDES General Permit for Stormwater Discharges from Construction Activity
(GP-0-10-001) that must use Chapter 10 in the design, the WQv for each sub-catchment is the runoff from
the 1 year, 24 hour storm event, the worksheet will display an error message stating “This workbook is not
applicable and can not be used.”

** Note: If soil restoration is not applied according to Table 5.3 of the Design manual, the designer must
include those areas as impervious area when calculating the WQv
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The calculation of Runoff Reduction (RRv) falls within three general methods. The first group of practices
(RRv by area) includes site design techniques that a designer could factor in by subtracting conserved areas
and areas draining to them from the total site area, resulting in reduced WQv. The standards set limitations
on the size, slope, and characteristics of the contributing drainage area such that runoff enters the practice as
sheet flow and the volume of runoff generated does not overwhelm the area where reduction/infiltration is
expected to occur. Worksheets for these area reduction practices (Conservation of Natural Areas, Riparian
Buffers, Filter Strips, Tree Planting and Disconnection of rooftops) provide a series of questions. If all of the
criteria are met, the areas are removed from the overall area and the initial WQy is adjusted. The ‘Total WQv
calculation” worksheet includes a section (rows 17 thru 32) where the WQv is adjusted to account for these
area reduction techniques. (see page 9).

In the second group of green infrastructure practices, RRv by volume, the runoff reduction is determined
based on the storage volume provided within the practices. These practices provide storage capacity within
the practice where runoff is temporarily stored until it can be infiltrated, evapotranspirated or reused.

Some of the standard SMPs (infiltration, bioretention and dry swales) provide runoff reduction and are
referred to as Standard SMPs with RRv Capacity. These make up the third group of practices that provide
runoff reduction.



Sub-catchment 1 - Conservation of Natural Areas

Conservation of Natural Areas

1

m’* Total Area "'T:'" P"""“ Rv  WQv Precpitation  Description
(Acres)  [Acres) % i) lin)
1 | 0,25 | 0.00 | 0,00 Iuas [mu 030 | Conservation of
Hatural Areas
Design Elements
ks Contiguous Area 2 10,000 f2? Yes

Wil limits of disturbance be clearly shown on ail construction drawings
and marked in pro site with | barriers?

Is the Conservation area located in an acceptable conservation easement
instrument that ensures perpetual protection of proposed area?

Does the easement specify how the natural area vegetation will be

managed and boundaries will be marked?

Does i

Does Conservation Area drain to a Design Point? Yoz

Is Sheet Flow to Riparian Buffer or another area based practice already
being Used for this area?

[Are All Criteria in Section 5.3.1Met? | Yes |
Area Reduction Adjustments

Subtroct| 025  [Acres from Totol Area

Subtroct| 0.00  |Acres from Totol impervious Area

Conservation of Natural Areas was the selected practice in sub-catchment 1 (green shaded area). The
‘Conservation of Natural Areas’ worksheet is used to determine the area reduction credit for this sub-
catchment. The designer should start by selecting sub-catchment 1 in the drop down menu in the blue cell
under catchment number. The worksheet will import the Total Area, Impervious Area, Percent Impervious,
Rv, WQy, Precipitation, and Description for this sub-catchment from the ‘Total WQv Calculation” worksheet.

The worksheet contains a series of questions selected to match the criteria listed in Section 5.3.1
Conservation of Natural Areas of the Design Manual. If an answer provided does not meet the criteria in the
Design Manual, an error message will occur. The designer needs to derive why the error message occurred
and either change their design to meet the criteria of the Design Manual or select a different practice for the
sub-catchment.

The last question of this work sheet asks if all criteria of Section 5.3.1 of Design Manual were met. If the
designer believes that all criteria have been met after completing this worksheet and reviewing Section 5.3.1,
ves should be selected. If yes is selected, the impervious area and total area for this sub-catchment are
imported to the ‘Total WQv Calculation” worksheet where they are subtracted from the initial WQuv. If no is
selected, no reduction in WQv will be applied.



Sub-catchment 2 - Riparian Buffer
Riparian Buffer ﬂ
L
Enter Site Data For | Area to be Practice
Catchnant | TotalArea 'OOWes.  Ferciet . WOy Precipitation
. # Aea Imperviom  Rv PO ) Description
o here) Acres L]
1 l 340 1 020 I 0.06 J 010 ll'lGHSJ ase | Fiparian Buffer
O
b aswoches area baed practice apglied to o
this area?
Undisturbed %oil and Ratural Yegetation? -
UL i
| Outuice the Bmits of divturtunce? Yes
Protected by ESC during Construction? Vs
[Adjacent bo Stroam Buffer o Forest
& Fes
| Conservaton Area?
Boundary Spreader? Mo GO at top of buffer
Bowrdary Jone? Yes 10 feet of bevel grass
Level level spreader shall be used for buffer
[ Specify how sheet flow will be ensured g ranging from 3-15%
[ Stope of first 10 feet of butfer H % 4% masimum
| Overall Slope 7 % 6% maximum
Contributing Length of Pervious Arears (PC) w (h 150 fr maximum
F‘:uuhulm‘ Length of Impervious area s A E——
Maxrmurm PL Contributing Length for o
combination of 7€ & bic S N .
S0l Group (HSG) B
50t minisem for dopes 0-5%
h th
s S| 75 ft minienam e skopes 8- 12%
[ due All Criteria for Riparian Buffers in Ve
Section 5.3.7 met?
Arra Redurtion,
3480 totel Areg
Sutnrs 0.0 totel Ir Areo

Riparian Buffer is the selected practice for sub-catchment 2 (red shaded area). The ‘Riparian Buffer’
worksheet is used to determine the area reduction credit for this sub-catchment. Select sub-catchment 2 in
the drop down menu in the blue cell under catchment number to import the sub-catchment design
information.

The worksheet contains a series of questions that were selected to match the criteria listed Section 5.3.2
Sheetflow to Riparian Buffers or Filter Strips of the Design Manual. If an answer provided does not meet the
criteria in the Design Manual, an error message will occur. The designer needs to derive why the error
message occurred and either change their design to meet the criteria of the Design Manual or select a
different practice for the sub-catchment.

The last question of this work sheet asks if all criteria of Section 5.3.2 of Design Manual were met. If the
designer believes that all criteria have been met after completing this worksheet and reviewing Section 5.3.2
of the Design Manual, yes should be selected. If yes is selected, the impervious area and total area for this
sub-catchment are imported to the ‘Total WQv Calculation’ worksheet where they are subtracted out of the
WQy calculation. If nois selected, no reduction in WQv will be applied.



Sub-catchment 3 - Tree Planting/Tree Pits

Tree Planting/Tree Pits

[oegarohs)  : |
Enter Site Data For Drainage Area to be Treated by Practice
Catchment  Total Area "'"m"'i"‘ Precant qy WOV precipitation
Impervious ] Description
Number  (Aeret) ) % ') )
Ti
3 I 015 005 03 035 lln.szl 090 |mP|i|:|MMg.flm
Do you intend ta use this pracice for area A
eyt s Area  |Design practice using criteria below
Design Elements
s another area based practice applied to P
this area?
IDGam:lu:r of Mature Cancpy 30
For up toa 16-foot dometer conopy of 0
frea Reduced per Tree 100 fyf mature tree, the orea considered for
|reduction shall be /i the area of the tree
[ Tices 5;..'.3 -
f
T B
otal Area Reduced 011 Jof oy
Area Ratio: Total o Impervious ires io Dkoy
Are All Criteria in Sextion 5.3.4 met? Yei

Tree Planting is the selected practice for sub-catchment 3 (yellow shaded area). Tree plantings can be
designed using the ‘Tree planting/Tree Pits’ worksheet, ‘Riparian Buffer’ worksheet or in an urban setting
using the ‘Bioretention’ or ‘Stormwater Planter’ worksheet (see page 5-66 of Design Manual). In this
example, tree plantings will be used as an area reduction practice to reduce the total WQv. Therefore, the
‘Tree Planting-Tree Pits’ worksheet is used to determine the reduction credit for this sub-catchment. Select
sub-catchment 3 in the drop down menu in the blue cell under catchment number to import the sub-
catchment design information.

The worksheet contains a series of questions that were selected to match the criteria listed in Section 5.3.4
Tree Planting/Tree Pit of the Design Manual. If an answer provided does not meet the criteria in the Design
Manual, an error message will occur. The designer needs to derive why the error message occurred and
either change their design to meet the criteria of the Design Manual or select a different practice for the sub-
catchment.

Although not stated in the Design manual, a question is included related to the loading ratio. In order to
assure adequate area for infiltration and prevent damage or flooding, the Department recommends a
minimum 3:1 ratio of total area to impervious area.

The last question of this work sheet asks if all criteria of Section 5.3.4 of the Design Manual were met. If the
designer believes that all criteria have been met after completing this worksheet and reviewing Section 5.3.4
of the Design Manual, “yes” should be selected. If “yes” is selected, the impervious area and total area for
this sub-catchment are imported to the ‘Total WQv Calculation’ worksheet where they are subtracted out of
the WQu calculation. If no is selected, no reduction in WQv will be applied.



Total WQv Worksheet - Area Reduction Summary
& Adjusted WQv
Version 1.0 Total Water Quality Velume Caleulation
Last Updated: 7/2/2013 Wv{acre-feet) = [[P){Rv}(A}] /12
Runoff Reduction Techniques By Area
Total T
Technique ah Impervious Area Notes
(Acre) {Acre)
[Conservation of Natural Areas 0,25 0.00 inil 10,000 sf
o i buting length 75 feet to
Rij Buffe 3.40 0.20 -
parian H 150 feet
Filter Strips 0.00 0.00
s Up to 100 sf directly connected
Tree Planting e 0/ impervious area may be subtracted per
Total 3.8 0.25
Recalculate WQu after application of Area Reduction Techniques
Yotal Imnarvinue Parcant Runaff
RN | cover | impervious | cooticint| %"
(Acres) {Acres) % | B ')
"<<Initial WOw" 20,04 5.60 28% 0.30 19,739
Subtract Area -3.80 -0.25
Wew m.ilus“d AarAres 16.24 535 33% 0.35 18,383
Reductions
Adjusted WQv after Area
Reduction and Rooftop 16.24 5.05 31% 0.33 17,501
Disconnect
WQv reduced by Area
Reduction techniques 2,238

The ‘Total WQv calculation’ worksheet includes a section (rows 17 thru 32) where the WQv is adjusted to
account for area reduction techniques. The WQy is further adjusted to remove the impervious cover
associated with rooftops that are disconnected (see page 18 for further discussion on Disconnection of
Rooftops) . For this example, the original WQv was 19,739 ft3 (0.45 af). After applying the area reduction
credits associated with conservation of natural areas, riparian buffers, tree plantings, and disconnection of
rooftops, the WQu is recalculated to be 17,501 ft3 (0.40 af) resulting in a reduction in WQu of 2,238 ft3.



Rain Garden Worksheet

Reduction by
Volume
Worksheets

Extensive Green Roof Worksheet

Planter Worksheet

Cistern or Rainbarrel Worksheet

Parous Pavement Worksheet

For the volume reduction techniques, the runoff reduction is determined based on the
storage volume provided within the practice. These practices provide storage capacity
within the practice where runoff is temporarily stored until it can be infiltrated, evapo-
transpirated or reused. Worksheets for these volume reduction practices (Rain Garden,
Green Roofs, Planters, Cisterns, Vegetated Swales and Porous Pavement) calculate the
required storage and determines the RRv based on the actual storage provided in the
proposed practices. These practices must provide adequate storage capacity that is
greater than or equal to the WQu.
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Table 3.5
Standard SMPs with RRv Capacity

* Infiltration practices
-90% of WQv

* Bioretention
- 80% of WQv (HSG A and B, no underdrain)
- 40% of WQv (HSG C and D, with underdrain)

* Dry swale (open channel)
- 40% of WQv (HSG A and B)
- 20% of WQv (HSG C and D)

Standard Stormwater Management Practices ( Standard SMPs) are structural practices that are acceptable for
water quality treatment and meet the performance standards defined in Chapter 6 of the New York State
Stormwater Management Design Manual. These practices are designed to capture and treat the water
quality volume (the portion infeasible to retain onsite using runoff reduction techniques) through one or
more pollutant removal pathway(s) and their performances are documented by removal efficiency of specific
pollutants. Some of these SMPs (infiltration, bioretention and dry swales) also provide runoff reduction and
are referred to as Standard SMPs with RRv Capacity.

For the standard SMPs with RRv capacity, the RRv provided by a practice will be equal to a percentage of the
WQy provided by the practice. The percentages are intended to account for the documented long term
performance of these practices and are listed in Table 3.5 of the Design Manual (and reproduced above).
Designers may elect to increase the size of the practice to improved the long term reduction achieved.
However, designers are not required to oversize a standard SMP with RRv capacity provided that the
minimum RRv for the design point is achieved. If a designer elects to oversize the practice, the maximum
RRv that can be applied is the WQu. If a designer does not elect to oversize the practice and it is sized in
accordance with Chapter 6, the volume that is not reduced is considered to be effectively treated and does
not need to be routed to another practice. This volume is accounted for as “Volume Treated” in the
summary worksheet (see page 20)
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Standard SMPs with RRv Capacity
Infiltrating Bioretention Worksheet

Infiltrating Bioretention Worksheet
[Beigrpomt] 1 1 ___________________
Entes Site Data For Drainage Area to be Treated by Practice.
Catchment  Total Area u’::m FESOr . wav
Nimber (Acres) 5 E P "' [} :
Infiltration
4 I 220 1.00 0.45 046 |3299.67 0.50 J Borctention
[Ertar Imparvious Area = [<WEiv after adjussing for
Reducad by Dlsconnaction af 0.0 45K bt 3.300 Disconnected Rooftops
Enter the portion of the Wy that is not reduced for all practices o 7 J
routed to this practice. it
L[ Bioretention Parameten
Treatment Volume W 3,300
Enter depth af soil Media [Z=T) 400 | 2.5 4 fr
Enter depth of drainage DOL 0.50 t > 05 /1
Enter panding depth abave op oz |n cas
surface
Enter porosity of Soil Media | nsM 0 220%
E nbL .40 = 0%
Bios e 3150 7]
Native Soil Infiltration Rate 150 |finhe  |Ohoy
[Are you wsing underdrains?
Total Valume Provided s |’ Suren of stovoge Volume Provided in eoch layer
Determine Runoff Reduwction
This is 0% of storage volume provided or
R x
[Runaff Reduction 3150 ;e piect A
’ This is the portion of the Wiv that &5 not
Votume Treated il recluced in the proctice
Sizing v 3 [cneck to be sure Area provided 2 AF

Note: An Infiltrating Bioretention is a form of bioretention without underdrains. It can only be used in
areas where the soil infiltration rate is 0.50 in/hr or greater. If the soil infiltration rate is less that 0.50 in/hr
or if underdrains are proposed, the ‘Infiltrating Bioretention’ worksheet is not appropriate and the
designer should use the ‘Bioretention’ worksheet.

Some worksheets include provisions to account for the reduction in impervious area associated with the
disconnection of rooftops (see page 18 for further discussion of disconnected areas). If impervious areas are
adequately disconnected, they can be deducted from the sub-catchment’s impervious area total when
computing WQu. For the ‘Infiltrating Bioretention’ worksheet, these areas should be entered in Cell C10.

The worksheets for standard SMPs with RRv capacity (bioretention, infiltrating bioretention, infiltration
trenches, dry wells and infiltration basins) have provisions to account for non-reduced WQy from other
practices that may be routed to them for further treatment and/or reduction. This information is entered in
cell F11 on the ‘Infiltrating Bioretention” worksheet.

For the standard SMPs with RRv capacity, the RRv provided by a practice will be equal to a percentage of the
WQy provided by the practice. The percentages are intended to account for the documented decline in
performance of these practices and are listed in Table 3.5 of the Design Manual (80% for Bioretention
practices without underdrains). Designers may elect to increase the size of the practice to offset this decline.
(Note: Designers are not required to oversize a standard SMP with RRv capacity provided the minimum
RRv has been achieved for each design point.). If a designer elects to oversize the practice, the maximum
RRv that can be applied is the WQuv.
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Sub-catchment 4 - Infiltrating Bioretention

Infiltrating Bioretention Worksheet
Entes Site Data For Drainage Area to be Treated by Practice.
Catchment  Total Area u’:':“ FESOr . wav
Nimber (Acres) 5 E P "' [} :
Infiltration
4 I 220 1.00 0.45 046 |3299.67 0.50 J Borctention
[Ertar Imparvious Area = [<WEiv after adjussing for
Reduced by Disconneesion of | 000 4% | 046 | 3300 [ conmected Aooliops
Enter the portion of the Wy that is not reduced for all practices o 7 J
routed to this practice. i
L[ Bioretention Parameten
Treatment Volume W 3,300
Enter depth of soil Media [Z=T) 400 | 2.5-4 fr
Enter depth of drainage DOL 0.50 t > 05 /1
Enter panding depth abave op oz |n cas
surface
Enter porosity of Soil Media | s 0 220%
E nbL A0 = 0%
Bios e 3150 7]
Native Soil Infiltration Rate 150 |inhr |okay
[Aire you wsing underdrains?
Total Valume Provided s |’ Surm of stovoge Volume Provided in eoch layer
Determine Runoff Reduwction
This is 0% of storage volume provided or
R x
[Runaff Reduction 3150 ;e piect A
’ This is the portion of the Wiv that &5 not
Votume Treated il recluced in the proctice
Sizing v 3 [cneck to be sure Area provided 2 AF

Infiltrating Bioretention is the selected practice for sub-catchment 4 (cyan shaded area). The ‘Infiltration
Bioretention’ worksheet is used to determine the reduction credit for this sub-catchment. Select sub-
catchment 4 in the Catchment Number drop down menu to import the sub-catchment design information. In
this example, there was insufficient space to adequately disconnect the roof tops in this sub-catchment, so
zero is entered in cell C10. No additional flow is being directed to this practice, so zero is entered in cell F11.

Design information for the proposed practice (depth of soil media, depth of drainage layer, ponding depth,
soil media porosity, and drainage layer porosity) must be entered. The worksheet will use this information to
calculate the required bioretention area using the static storage volume provided within the soil layer,
drainage layer and ponding area. Information on the actual area of the bioretention area provided, soil
infiltration rate, and if under drains are being used must also be entered to allow the worksheet to calculate
the total volume provided and the runoff reduction volume.

In this example, the designer elected to oversize the practice, however 80% of the actual storage volume
provided (3,150 ft3) is less than the WQv (3,300 ft3). Therefore 3,150 ft3 is applied as RRv. This value is
imported into the ‘Summary Table’ worksheet in the “Volume Reduced (RRv)” column in the “Bioretention &
Infiltration Bioretention” row. Since this practice is considered to be a standard SMP with RRv capacity which
has been sized to temporarily store the WQy, the remaining volume that is not reduced (150 ft3) is
considered to be effectively treated and does not need to be routed to another practice. This value is
imported into the ‘Summary Table’ worksheet in the “Volume Treated” column in the “Bioretention &
Infiltration Bioretention” row.
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Sub-catchment 5 - Dry Swale

Dry Swale Worksheet

Design with a bottom width no greater than eight feet to avold

floktom Wadh £ ' atential gullying and chanere beaiding, but oo bess than twa feet
P LChanrets shall be designed with moderate side slopes [atier
P 1 by than 3:1} for mast canditions. 2:1 is the
i Jatalute manimum side slope
Longitudinal 3
o Maim it il be 456

sioge L Dy i kongituding) siope shail be

Mo ponding depth of one foo
How Depth 0.8 v hae, and @ maximum

channe! (jior stovage of the W)
Top Width 5,48 3 L
ares Sy | s —
WMinimam :
Length ur it v
[Actual Longth 600 T B
End Paint 100 e A meximum depth of 18° at the end paint of the channed (for
Depth check : s stovoge of the W)
Storage 1,380 T
Capacity
[S0il Group | 185G} |

Runoff Reduction

I ribuating fi ]

k:he_th: Swale contribiuting flow to ancthe | Yo Sebaet Fractes Kahiation Basin
[practice
e st | noll Reductian equaks 4% in HSG A and B and 20% in HSG.C
[Votume: :
Troated l ft
| Vialume "
ewd 235 t This wolisme is directed another practice
[Volume v hay heck to be sure that chanmel bs long enough bo store Wik

Dry Swale is the selected practice for sub-catchment 5 (orange shaded area). The ‘Dry Swale’ worksheet is
used to determine the reduction credit for this sub-catchment. Select sub-catchment 5 in the Catchment
drop down menu to import the design information for this sub-catchment.

The worksheet will calculate the pretreatment volume (10% of WQv). The designer must enter how the
pretreatment requirement is satisfied. Information on the dimensional characteristics which include the
bottom width, side slope, longitudinal slope, flow depth, length, and end point depth dimensions of the swale
must be provided to allow the worksheet to calculate the minimum length of the swale. Information on the
actual length and hydrologic soil type must be provided to determine the Volume Reduced and Volume
Treated.

A dry swale is considered to be a standard SMP with RRv capacity, the RRv provided by this practice will be
equal to a percentage of the WQv provided by the practice. The percentages are intended to account for the
documented decline in performance of these practices and are listed in Table 3.5 of the Design Manual. Per
Table 3.5, if the hydrologic soil group is A or B, the runoff reduction volume is 40% of the actual volume
provided. If the hydrologic soil group is C or D, it would be 20%.

For this example, the hydrologic soil group is B so the RRv would be 40% of the storage capacity of the swale,
or 552 ft3 . This value is imported into the ‘Summary Table’ worksheet in the “Volume Reduced (RRv)” column
for dry swale. Since the dry swale is sized using Chapter 6 of the Design Manual, the remaining WQu that is
not reduced is considered to be effectively treated and does not need to be routed to another treatment
practice. However, in this design example the dry swale contributes flow to the infiltration basin. Therefore,
the volume that is not reduced (235 cf) must be considered in the sizing of the infiltration basin. If this
volume was not directed to another practice, it would be credited in the ‘Summary Table’ in the “WQv
treated” column.
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Sub-catchment 6 - Vegetated Swale

Vegetated Swale Worksheet
Erter Site Dats For Area to be Treated by Practice
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Vegetated Swale is the selected practice for sub-catchment 6 (purple shaded area). The ‘Vegetated Swale’
worksheet is used to determine the reduction credit for this sub-catchment. Select “6” in the Catchment #
drop down to import the design information for this sub-catchment.

If the infiltration rate is 0.50 in/hr or less, RRv will not be credited for this practice and sizing of the treatment
practice receiving the flow conveyed by the vegetated swale cannot be adjusted.

The peak WQv (Qp) used to size the channel must be calculated using the modified curve number method
presented in Appendix B of the New York State Stormwater Management Design Manual. Notes are
provided for information that must be entered to allow determination of Qp. For this example, Qp = 0.24 ft3.

Information related to the channel design must also be entered to allow the worksheet to calculate a flow
rate (Q), Velocity, Qp Detention Time and required length of channel. The designer should enter the channel
length provided. Section 5.3.3 - Vegetated Swale of the Design Manual sets limitations on the allowable Qp,
velocities, the detention time and flow depths. If any of these criteria are not met, an error message will
occur. The designer needs to derive why the error message occurred and modify the design of the vegetated
swale to meet these requirements.

The percent reduction for vegetated swales is based on the soil type (See Vegetated Swale sizing criteria,
page 5-59). Since HSG B soils are present, 20% of the WQv (157 cf) draining through the swale is reduced.
This value is imported into the ‘Summary Table’ worksheet in the “Volume Reduced (RRv)” column for
vegetated swale.

The worksheet will also calculate the portion of WQv not reduced by the vegetated swale. For this example it
is 630 ft3. Since a vegetated swale is not considered to be a standard SMP with RRv capacity, flows not
reduced must be directed to a standard SMP for treatment prior to discharge. In this example, this flow will
be directed to the infiltration basin (see page 19 sub-catchment 9 — Infiltration Basin).
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Sub-catchment 7 - Rain Gardens

Rain Garden Worksheet

Designpoint| 1 |
| Enter Site Data For Drainage Area to be Treated by Practice
foomt WOy precipitation
45 Description
050 Ramn Garden

v after acnting for
" |Bisconnected Rooftons

[Enter area of each Rain Garden 1.000
[Enter Rain Garden Surf:

ner Rain Garden Surface ABE —
area
Enter depth of 5ol Media OSM 00 ft 1t 1.50
Enter depth of drainage layer | DOL 10 | > 050t
[Enter ponding depth above w o " <050
surface
[Enter porcaity of Seil Media nSM 040 =20%, evvder o o decimel
(Entar:porsityof Devioue oL 050 2 40%, enter o3 o decimol
Layer
[Volure Pravided In Soil
Media ViM 6,300
" i Drai

folurne Provided in Drainage Bl 8500 |
Layer
[Valume Pravided in Ponding s500
Auea

Total Vohame Provided 23300 "

Determine Runolf Reduction

[Percent foduction 100%
[unafl eduction [12a Jp T
Wik £ VSM + VDL + [ x ARG) ¥ | o |

Rain Garden is the selected practice for sub-catchment 7 (bright green shaded area). The ‘Rain Garden’
worksheet is used to determine the reduction credit for this sub-catchment. Select “7” in the Catchment #
drop down menu to import the design information.

Rain Gardens can only be used for runoff reduction in areas where the soil infiltration rate is 0.50 in/hr or
greater and the practice will not have under drains. The ‘Bioretention’ worksheet may be used in these
conditions.

The worksheet includes a series of questions that were selected to match the criteria listed Section 5.3.7 Rain
Gardens of the Design Manual. For projects with multiple rain gardens that are the same size (square
footage), have identical design characteristics (depth or soil media, depth of drainage layer, etc.), and have
the same soil classification, the worksheet allows them to be treated as an aggregate. If you are designing
rain gardens that vary in size, soil type, etc., a separate worksheet for each rain garden should be completed.
Each worksheet allows up to four separate practices (scroll down to access additional pages). The sum of the
area, impervious area, Volume Reduced and Volume Treated by each practice is calculated and imported to
the ‘Summary Table’ worksheet.

In this example, all 17 rain gardens are the same size and have the same design characteristics, therefore
they are treated as an aggregate for design purposes. Information on the number of rain gardens, area of
each rain garden, depth of soil media, depth of drainage layer, ponding depth, porosity of soil media, and
porosity of drainage layer must be entered to allow the worksheet to calculate the total volume provided in
the soil media, drainage layers, and ponding areas. The worksheet will then calculate the total volume
provided and the runoff reduction volume. From page 5-79 of the Design Manual, runoff reduction credit
equal to the 100% of the WQv is applied for HSG A or B soils. A 40% credit is applied for HSG C or D soils.

In this example, the rain gardens are located in HSG B soils, so the RRv is equal to 100% of the WQyv, which is
1,241 ft3. This value is imported into the ‘Summary Table’ worksheet in the Volume Reduced (RRv) column for
Rain Gardens.

16



Sub-catchment 8 - Porous Pavement

Porous Pavement Worksheet
wﬁq 1
Enter Ste Data For Dranage Area o b Treatd by ractice
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Soi Infiitration Rate 150 infhour |
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Srhac e il noo iw:mhnsqunmmrrunnnw
Storage Volume Frovided 5200 |’
Determine the Runoff Redection
Ay 155 |p’
|

Porous Pavement is the selected practice for the driveways/sub-catchment 8 (dark grey shaded area). The
‘Porous Pavement’ worksheet is used to determine the reduction credit for this sub-catchment. Select 8 in
the Catchment # drop down menu to import the design criteria and enter the infiltration rate. If the soil
infiltration rate is less that 0.50 in/hr, porous pavement is not an appropriate practice for runoff reduction in
this area and the designer should select a different practice. If underdrains are proposed, it is important to
note that only storage volume under the invert elevation of the under drain pipe can be used for RRv credit.

Information regarding the porosity and depth of the gravel bed must be entered to allow the worksheet to
calculate the required surface area to accommodate the WQv. The designer then needs to input the surface
area of the porous pavement they are intending to use. In this example, there are 23 driveways that are
1,000 ft2 each, so the surface area provided is 23,000 ft2. The worksheet will then use the surface area
provided to calculate the storage volume being provided, which is 9,200 ft3.

The worksheet will then calculate runoff reduction volume, which in this example is 1,552 ft3 (RRv cannot
exceed the WQu of the sub-catchment). This value is imported into the ‘Summary Table’ worksheet in the
“Volume Reduced (RRv)” column for Porous Pavement.
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Disconnection of Roof Tops

Disconnection of Roof Tops
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Disconnection of rooftops is not considered to be a stand-alone practice. The runoff from these areas needs
to be directed to another practice for further reduction or treatment. However, the sizing of those practices
may be reduced. If impervious areas are adequately disconnected, they can be deducted from the sub-
catchments impervious total (Rv calculation) when computing WQv for sizing the associated practice
receiving flow from the disconnected areas. Some worksheets were designed to account for the reduction in
impervious area associated with the disconnection of rooftops. For this example, to reduce the runoff
entering the infiltration basin (sub-catchment 9), nine rooftops have been disconnected (see brown shaded
rooftops in picture above). The ‘Disconnection of Rooftops’ worksheet is used to ensure that this credit can
be taken prior to completing the worksheet for the infiltration basin.

Sub-catchment 9 is selected to identify the sub-catchment where the practice is to be applied. The
disconnected impervious area must be manually entered. For this example, 9 rooftops each with 1500 sf of
impervious area are disconnected so 0.30 acres is entered.

The worksheet includes a series of questions that were selected to match the criteria listed Section 5.3.5
Disconnection of Rooftop Runoff of the Design Manual. If an answer provided does not meet the criteria in
the Design Manual, an error message will occur. The designer needs to derive why the error message
occurred and either change their design to meet the criteria of the Design Manual or select a different
practice for the sub-catchment.

The last question of this work sheet asks if all criteria of Section 5.3.5 of Design Manual were met. If the
designer believes that all criteria have been met after completing this worksheet and reviewing Section 5.3.5
of the Design Manual, yes should be selected. If yes is selected, the impervious area for this sub-catchment
that is to be removed by the disconnection of rooftops is calculated. The impervious area is imported to the
‘Total WQy Calculation’ worksheet where it is subtracted out of the WQv calculation. This total must also be
manually inputted on the worksheet for the infiltration basin (page 19). If no is selected, disconnection of
rooftops is not an acceptable practice for the sub-catchment.
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Sub-catchment 9 - Infiltration Basin

Infiltration Basin Worksheet
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An Infiltration Basin is the selected practice to manage the runoff from the remaining areas and flows that are not fully
reduced in other practices (sub-catchment 9 (blue shaded area)). The ‘Infiltration Basin’ worksheet is used to determine
the reduction credit for this sub-catchment. Select 9 in the Catchment # drop down menu to import the sub-watershed
design information.

This worksheet allows for the reduction in impervious area associated with the disconnection of rooftops. By
disconnecting the rooftops of nine houses, the impervious area of sub-catchment 9 will be reduced by 0.30 acres
resulting in a reduction of WQuv for the infiltration basin from 10,716 ft3 to 9,834 ft3. The disconnected impervious area
(0.3 acres) must be manually entered to allow the worksheet to calculate the updated percent impervious, Rv, and WQu.
The impervious area reduced by the disconnection of rooftops is imported to the ‘Total WQv Calculation’ worksheet (see
page 8) where it will be subtracted out along with other area reduction techniques to develop an adjusted WQu.

Any runoff that is not reduced in other practices that are directed to the infiltration basin must be manually entered to
ensure that the infiltration basin is adequately sized for all flows that it will receive. For this example, the infiltration
basin is receiving 630 ft3 of volume from the vegetated swale and 235 ft3 from the dry swale, for a total of 865 ft3. The
infiltration basin needs to account for these volumes in addition to the WQv associated with the 8.54 acre sub-catchment
that drains to it.

Information on the soil infiltration rate, pretreatment sizing, pretreatment provided, and pretreatment techniques
utilized is required to allow the work sheet to calculate pretreatment required volume, which must be equal or less than
the pretreatment provided. The worksheet will then calculate the design volume and basal area required. Information
related to the proposed basal area and design depth must be entered to allow the worksheet to calculate the volume
provided which must be greater than or equal to the design volume. Error messages will appear if the proposed basal
area is less than the basal area required or if the volume provided in the practice is less than the design volume.

An infiltration basin is considered to be a standard SMP with RRv Capacity. For the standard SMPs with RRv Capacity, the
RRv will be equal to a percentage of the WQv provided by the practice. The percentages are intended to account for the
documented decline in performance of these practices and are listed in Table 3.5 of the Design Manual. From Table 3.5,
the RRv for infiltration basins is 90% of the storage provided in the basin or the WQv, whichever is smaller. In this
example, the designer elected to oversize the basin and 90% of the storage provided in the basin (10,080), is less than the
WAQy, therefore a RRv volume of 10,080 ft3 is applied. This value is imported into the ‘Summary Table’ worksheet in the
Volume Reduced (RRv) column for Infiltration Basin. Since the basin was sized in accordance with Chapter 6, the
remaining volume that is not reduced is considered to be treated. This volume (WQv — RRv), 619 ft3, is credited in the
‘Summary Table’ in the “WQv treated” column.
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Summary Table

Conservation of Natural Areas
Sheetflow to Riparian Buffers/Filter
é Strips.
o} Tree Planting/Tree Pit
& Disconnection of Reoftop Runcff
£ Vegetated Swale HR-5
2 Rain Garden RR-6 0.40 0.40
§ Stofmwater Planter ER-T_ 0.00 0.00
s Fain Barrel/Cistern AR-3 | 000 000
Poraus Pavement AR3 | 050 0.50
Green Pool (Intensive & Extensive] | RA-10|  0.00 0.00
Infiltration Trench i1 0.00 0.00 [i [
£ E Basin [E] 8,50 287 10080 619
£ Dy Wl =] a.00 o.00 [ o
3 g Undetground Infiltration System ] 0.00
é % Bioretention & Infiltration Bioretention | F-5 230 1.00 3150 150
Dry swale 01 2.30 014 552 ]
Microped Extended Detention (P-1) (.3
Wet Pond [P-2] ]
et Extended Detention (P-3) n3
Multiphe Pond system (P-4} Pt
4 Packet Pond (p-5) [
< Surlace Sand filter {F-1} F1
g Underground Sand Rlter (F-2) F-1
ﬁ Perimeter Sand Filter [F-3) F-3
a Qeganic Filter [F-4 -4
e Shallow Wetland [W-1] W1
Extended Detention Wetland [W-2 W-2
Pond/Wetland System [W-3) W-3
Pocket Wetland (W-4) w4
Wet Swale (0-7] [i¥]
Totals by Area Reduction|=» 150 055
Totals by Velume Reduction| 2 120 104
Totals by Standard SMP w/RRV| > 1304 4.0
Totals by Standard SMP| = 0.00 0.00

Totals | Area + Volume + all SMPs)| = 20.04 5.60

The ‘Summary Table’ worksheet is provided as an accounting tool for all of the practices. The ‘Summary
Table’ tracks the total contributing area and total contributing impervious area for each practice type. This
information will be reported on the NOI for question 29. The ‘Summary Table’ will also track the WQv
Reduced (RRv) for volume reduction techniques as well as the WQv Reduced and WQy Treated for standard
SMPs with RRv capacity.

Currently there are no worksheets for the standard practices that do not have reduction capacity. However,
the total contributing area, total contributing impervious area, and WQv treated can be manually entered for
these practices.

The ‘Summary Table’ will calculate the total contributing area, total impervious area, Total WQv Reduced
(RRv) and Total WQv Treated, which are used to answer pertinent questions on the NOI for one design point.
If the project consists of multiple design points, separate sets of worksheets should be completed for each
design point. The results reported on the Summary Table for each design point will need to be manually
combined and reported on the NOI.
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Minimum RRv

Minimum RRv
Enter the Soils Data for the site
Soil Group Acres S
A 55%
B 20.04 40%
C 30%
D 20%
Total Area 20.04
Calculate the Minimum RRv
5= 0.40
Impervious = 5.60 acre
Precipitation 0.9 in
Rv 0.95
Minimum RRv 6,952 ft3
0.16 af

The Design Manual specifies a minimum RRv that must be achieved for a project to be eligible for coverage
under the General Permit. The minimum RRv is based on the soil type and is considered to be part of the
sizing criteria. Projects that deviate from the sizing criteria are not eligible for coverage. In order to
demonstrate that the project is eligible for coverage, the Designer must show that the RRv achieved for the

project exceeds the minimum RRv at each design point.

The ‘minimum RRvV’ worksheet calculates the minimum RRv required. The designer needs to input the area in
acres for each soil type found in the drainage area being studied. For this example, the entire 20 acre
drainage area has HSG B soil. Therefore, the designer should enter 20 in the box adjacent to Soil Group B.
The worksheet will then calculate the minimum RRv, which for this example is 6,952 ft3 or 0.16 af.
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NOI Questions Worksheet
NOI QUESTIONS
# |NOIQuestion Reported Value
cf af
28 |Total Water Quality Volume (WQv) Required 19739 0.453
30 |Total RRV Provided 18971 0436
31 |Is RRv Provided 2WQv Required? No
32 |Minimum RRv 6952 0.160
325 |s RRv Provided 2 Minimum RRv Reguired? Vaz
33a |Total WQOv Treated 768 0.018
34 |Sum of Volume Reduced & Treated 19739 0.453
34 |Sum of Volume Reduced and Treated 19739 0.453
35 |ls Sum RRv Provided and WQv Provided =WQv Required? Yes
Apply Peak Flow Attenuation
36 |Channel Protection Cpv
37 |Overbank Qe
37 |Extreme Flood Control af
Are Quantity Control requi 1its met? Yes Plan Completed

The ‘NOI Worksheet’ summary imports the information needed to answer the pertinent questions on the
NOI. The green highlighted cells contain the information that is to be reported for the respective NOI
Question #.

The ‘NOI Worksheet’ imports the Total Volume Reduced (RRv) and Total Volume Treated from the ‘Summary
Table’ worksheet and calculates the Sum of Volume Reduced & Treated, which are needed to answer
questions 30, 33a, and 34, respectively, of the NOI

The worksheet will also provide the answers to questions 31, 32, 32a, 34, and 35 of the NOI. Ultimately, the
spreadsheet checks to see if the sum of RRv and WQy provided is greater than or equal to the WQu required.
For this example, the sum of RRv provided and WQu treated (19,733 ft3) is equal to the total WQv required
(19,733 ft3) and the RRv provided is greater than the minimum required. Therefore, the proposed design is
acceptable. If the sum of RRv provided and WQy treated was less than the total WQv required, an error
message will occur and the designer would need to incorporate additional treatment and/or reduction
techniques.

The designer would then need to manually enter the information on peak flow attenuation and answer
whether the quantity controls requirements were met.
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Example: Completed NOI

Question 29
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Example: Completed NOI
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Completed NOI
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