| BERGMANN

ARCHITECTS ENGINEERS PLANNERS

Hovey’s Island
STORMWATER MANAGEMENT REPORT (DRAFT)

Town of Henderson
Jefferson County, New York
September 14, 2023

OWNER:

Sun Communities
15530 Snowshoe Road
Henderson, NY 13650

PREPARED FOR:
Town of Henderson

PREPARED BY:

Bergmann Associates

18 Corporate Woods Boulevard, Suite 400
Albany, NY 12211

18 Corporate Woods Boulevard, TEL: 518.862.0325
Albany, NY 12211 www.bergmannpc.com



5| BERGMANN

| ARCHITECTS ENGINEERS PLANNERS T —

Contents

Section | General INFOrMEATION ... 2
N 0] [T B LT ot T o] ISP TPPROTPRS 2
B. Yo | IO F- S 1 o= U1 o] o TSP 2

SECHION IT HYAFOIOGY ... 3
A. /LY aToTo (o] o]0 | VA PR OTRTOUPRUPRR 3
B. S X To [ O] o [ o] oL PR TRRTPRUPRIY 3
C. (a0 o T ESTTo I @0 a0 14 o] 0 SRR 4

Section Il Stormwater Management & NPDES Phase Il Requirements.............cccoooeoveninninncnnennn. 6
A, Water QUAIEY VOIUME ... ...oiiiiie ettt e et e e abeee s 6
B. RUNOFF REAUCLION VOIUME ...t 7
C. Channel Protection Volume, Overbank Flood and Extreme Storm ...........ccccceevieniiieeiiieennn. 7
D. GrEEN INFrASTIUCTUIE ... eeiiiiie ettt ettt e et e et e e s et e e e nbeeeenenas 7

Section IV SUMMArY OFf FINAINGS ..o 9
N o4 Tod 111 o] PSPPSR PTRRROPPRS 9

Appendix A - Existing Conditions Drainage Map

Appendix B — Proposed Conditions Drainage Map

Appendix C — NYSDEC Gl Worksheets - Water Quality and Runoff Reduction Calculations
Appendix D — NRCS Soils Report and Geotechnical Investigation Report

18 Corporate Woods Boulevard, TEL: 518.862.0325
Albany, NY 12211 www.bergmannpc.com



SUN COMMUNITIES - HOVEYS ISLAND I ;

Section | General Information

A. Project Description

This Stormwater Management Report is for the proposed development located at 15530 Snowshoe Road in the
Town of Henderson, Jefferson County, New York. The proposed project consists of the development of
approximately 28+ acres of an existing 39.1 + acre island, known as Hovey's Island. Hovey’s Island and the
contiguous Association Island are owned by Sun Communities, which has a total acreage of 98.33 + acres. The
project will include 117 new campsites, each with an associated single-family cabin, driveways and access
roadways, utilities, and landscaping. Proposed site disturbance will total approximately 27.62 acres of land.

This report addresses Water Quality Volume (WQv), Runoff Reduction Volume (RRv) and stormwater quantity
mitigation for the proposed development as shown in the project drawings. The proposed design complies with
both the New York State Department of Environmental Conservation (NYSDEC) State Pollution Discharge
Elimination System (SPDES) General Permit for Stormwater Discharges from Construction Activity (GP-0-20-001)
and Town of Henderson requirements.

B. Soil Classification

According to the Natural Resources Conservation Service (NRCS) Soils Report, there are five (5) mapped soil units
identified within the project boundary (see Appendix D). Beaches (0 to 8% slopes) (Be), has a hydrologic soil
group A meaning it has a high infiltration rate (low runoff potential) when thoroughly wet. Chaumont silty clay (0
to 3% slopes) (CIA), has a hydrologic soil group D meaning it has a poor infiltration rate (high runoff potential)
when thoroughly wet. Chaumont silty clay (3 — 8% slopes) (CIB), has a hydrologic soil group D meaning it has a
poor infiltration rate (high runoff potential) when thoroughly wet. Kingsbury silty clay (0 — 2% slopes) (KgA) has a
has a hydrologic soil group D meaning it has a low infiltration rate (high runoff potential) when thoroughly wet.
Udorthents, smoothed (0 — 8% slopes) (Ub), has a hydrologic soil group A meaning it has a High infiltration rate
(low runoff potential) when thoroughly wet.

The complete list of soils found within the project boundary is identified in the table below (see Appendix D for
the NRCS Soils Report).

Table | — Jefferson County Soils Summary

Symbol | Soil Name Hydrologic Soil
Group

Be Beaches (0 to 3% slopes) A

CIA Chaumont silty clay (3 to 8% slopes) D

CIB Chaumont silty clay (0 to 3% slopes) D

KgA Kingsbury silty clay (0 to 3% slopes) D

Ub Udorthents, smoothed (0 to 8% slopes) A
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Section I Hydrology

A. Methodology

Stormwater runoff rates discharged from the site under the existing conditions provide the basis on which to
compare the impacts of the proposed site improvements. Design points are established where runoff exits the
site to provide a fixed location at which existing and proposed stormwater discharge rates and quantities can be
compared. The areas draining to each design point were delineated using topographic survey maps, grading
plans and utility plans. HydroCAD 10.00 by HydroCAD Software Solutions LLC was used to model the existing and
proposed conditions. This program simulates the USDA Soil Conservations Service’s TR-20 hydrologic model to
analyze discharges from drainage areas.

The parameters required to calculate stormwater runoff are area, curve number, and time of concentration. Each
drainage area is evaluated using the guidelines described in USDA Soil Conservation Service’s TR-55 to determine
the curve number and time of concentration.

The runoff curve number (CN) is based on a weighted average of ground cover and soil type. The underlying soil
types are described in site-specific soil maps provided in Appendix D. Site and grading plans and survey maps
outline existing and proposed ground cover. CN values for specific locations are determined from the tables
presented in TR-55.

Time of concentration (Tc) represents the amount of time it takes for runoff to travel from the hydraulically most
distant point of the watershed to the point of analysis. Surface roughness, slope, channel shape and flow patterns
are the factors that affect the time of concentration. Stormwater runoff flows through the drainage area as sheet
flow, shallow concentrated flow, open channel flow, or concentrated flow (such as in storm sewers). For this
report sheet flow will become shallow concentrated flow after a maximum of 100 feet for the existing and
proposed conditions. The sum of the travel times over the various surfaces within the assumed flow path for a
specific drainage area determines that area’s time of concentration. The figures and formulas in TR-55 are
employed to compute travel times for sheet flow and shallow concentrated flow. A value of 3 feet per second was
used for flow velocity through pipes. A minimum time of concentration of 0.1 hours (6 minutes) as specified within
TR-55 was utilized.

The stage-storage-discharge relationship for the proposed underground detention area is determined from
structural data and outlet structure characteristics. Discharge rates and storage volumes at various elevations
(stage) are represented by this relationship.

B. Existing Conditions

The existing drainage area is comprised of a total of 26.15+ acres. The drainage area was analyzed as one whole
area, EX-1, as all drainage flows into the same adjacent watercourse, Lake Ontario. The parcel to be developed
consists of under-developed land and is a localized island that drains straight into the adjacent lake, so no
drainage enters the site from adjacent off-site properties.

Drainage Area EX-1, consisting of 26.15+ acres, encompasses the project site. This area consists of grass and
wooded areas with a small amount of gravel and some small buildings. entirely of grass and landscaped areas.
Runoff travels via sheet and shallow concentrated flow in all directions, and continues off-site into Lake Ontario.
Lake Ontario’s water line will be designated as Design Point #1 (DP-1).
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Table Il summarizes the hydrologic characteristics of the drainage areas described above. See Appendix A for
computations for the existing drainage conditions.

Table Il - Existing Conditions Summary
Drainage Description Size (ac) | Composite Cn | Tc (min)
Area

Consists primarily of grass and wooded areas. Runoff from
Area EX-1 this area travels via sheet and shallow concentrated flow in 26.15 + 80 285
all directions and continues off site.

C. Proposed Conditions

The proposed drainage area is comprised of a total of 26.15+ acres and consists of impervious rooftop and paved
areas along with grassed and landscaped areas. The drainage area was divided into five (5) separate areas
designated as Drainage Areas PR-1, PR-2, PR-3, PR-4 & PR-5. These areas have unique flow paths and therefore
have been analyzed separately.

Drainage Area P-1, consisting of 5.08+ acres, encompasses the north-western portion of the site. This area
consists primarily of impervious paved areas and buildings with landscaped area. Runoff from this area travels via
sheet flow, shallow concentrated flow and pipe flow in a westerly direction to a proposed aboveground
bioretention area, which eventually discharges into Lake Ontario. This discharge point will be designated as
Design Point #1 (DP-1).

Drainage Area P-2, consisting of 4.36+ acres, encompasses the northern portion of the site. This area consists
primarily of impervious paved areas and buildings with landscaped area. Runoff from this area travels via sheet
flow, shallow concentrated flow and pipe flow in an easterly direction to a proposed aboveground bioretention
area, which eventually discharges into Lake Ontario. This discharge point will be designated as Design Point #2
(DP-2).

Drainage Area P-3, consisting of 443+ acres, encompasses the south-western portion of the site. This area
consists primarily of impervious paved areas and buildings with landscaped area. Runoff from this area travels via
sheet flow, shallow concentrated flow and pipe flow in a southerly direction to a proposed aboveground wet-
swale, which eventually discharges into Lake Ontario. This discharge point will be designated as Design Point #3
(DP-3).

Drainage Area P-4, consisting of 5.03+ acres, encompasses the southern portion of the site. This area consists
primarily of impervious paved areas and buildings with landscaped area. Runoff from this area travels via sheet
flow, shallow concentrated flow and pipe flow in a southerly direction to a proposed aboveground wet-swale,
which eventually discharges into Lake Ontario. This discharge point will be designated as Design Point #4 (DP-4).

Drainage Area P-5, consisting of 7.24+ acres, encompasses the eastern portion of the site. This area consists
primarily of impervious paved areas and buildings with landscaped area. Runoff from this area travels via sheet
flow, shallow concentrated flow and pipe flow in an easterly direction to a proposed aboveground wet-swale,
which eventually discharges into Lake Ontario. This discharge point will be designated as Design Point #5 (DP-5).

Table 1l summarizes the hydrologic characteristics of the drainage areas described above. See Appendix B for
computations for the proposed drainage conditions.
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Table 11l - Proposed Conditions Summary

Drainage Area | Description

Size
(ac)

Composite

Cn

Tc (min)

Consists primarily of impervious and landscaped areas. Runoff
Area P-1 from this area travels via sheet and shallow concentrated flow
into a bioretention area and continues off site.

5.08 =

87

6.0

Consists primarily of impervious and landscaped areas. Runoff
Area P-2 from this area travels via sheet and shallow concentrated flow
into a bioretention area and continues off site.

4.63 =

86

6.0

Consists primarily of impervious and landscaped areas. Runoff
Area P-3 from this area travels via sheet and shallow concentrated flow
into a wet swale and continues off site.

443 =

88

6.0

Consists primarily of impervious and landscaped areas. Runoff
Area P-4 from this area travels via sheet and shallow concentrated flow
into a wet swale and continues off site.

5.03 =

87

6.0

Consists primarily of impervious and landscaped areas. Runoff
Area P-5 from this area travels via sheet and shallow concentrated flow
into a wet swale and continues off site.

7.24 =

88

6.0

The following site planning practices were used to prepare the final site plan.

Table 1V - Site Planning Practices

Practice Description

Preservation of

Undisturbed Areas undisturbed as wooded areas.

Grading limits are minimized to the maximum extent practical. Existing
wetlands have been kept to a minimum. A portion of the site will remain

Preservation of Buffers . .
maximum extent possible.

The existing wetland buffer will be preserved in its existing condition to the

Reduction of clearing
and Grading

Clearing of trees will be minimized. A portion of the site will remain as
wooded areas. Grading has been limited to the minimum amount needed for
roads, driveways, foundations, utilities, and stormwater management facilities.

Locating Development in

Less Sensitive Areas .
wooded areas and areas of the floodplains.

The development will occur outside of the existing wetland areas. The
development will also take place on less steep areas of site, preserving the

Roadway Reduction . .
amount of impervious area.

Roadways have been reduced to the maximum extent practical to limit the

Sidewalk Reduction . .
amount of impervious area.

Sidewalks have been reduced to the maximum extent practical to limit the

Driveway Reduction . .
amount of impervious area.

Driveways have been reduced to the maximum extent practical to limit the

Cul-de-sac Reduction Cul-de-sac reduction is not applicable to this project.

Building Footprint The building footprint has been reduced to the maximum extent practical to
Reduction limit the amount of impervious area.

Parking Reduction Parking has been reduced to the minimum extent needed for the project.

Soil Restoration and
Open Space Design

In disturbed areas where no permanent construction shall occur, soil shall
undergo de-compaction treatment and additional topsoil shall be installed to
allow for establishing of a uniform, dense vegetative cover.

NATIONAL FIRM. STRONG LOCAL CONNECTIONS.
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Section lll

Stormwater Management & NPDES Phase Il Requirements

State Pollutant Discharge Elimination System (SPDES)

Since the subject site will have land disturbance of more than 1-acre a State Pollutant Discharge Elimination
System (SPDES) permit will be required as part of the project. A Storm Water Pollution Prevention Plan (SWPPP)
will be developed in accordance with the permit regulations. The SWPPP will be prepared in compliance with the
New York State DEC Design Manual and meet the following criteria as the principal objectives contained in an
approved SWPPP.

1) Reduction or elimination of erosion and sediment loading to water-bodies during construction activities.
Controls will be designed in accordance with the New York State Standards and Specifications for
Erosion and Sediment Control.

2) Control the impact of stormwater runoff on the water quality of the receiving waters.

3) Control the increase in volume and peak runoff rate of runoff during and after construction.

4) Maintenance of stormwater controls during and after completion of construction.

The aforementioned objectives will be accomplished by incorporating several of the design criteria outlined within

the Technical Guidelines provided by the New York State Department of Environmental Conservation Stormwater
Management Design Manual and summarized below.

A. Water Quality Volume

The Water Quality Volume (WQv) requirement is designed to improve the quality of stormwater leaving the site.
The WQV is based on the site area that drains to the stormwater treatment practices. Due to poor draining soils
and bedrock encountered close to the surface (Refer to Appendix D, Geotechnical report) across the project site
limiting practice depth, Bioretention Areas (F-5) and Wet Swales (O-2) were chosen to provide the necessary
Water Quality Volume (WQV). This project is not located within a section 303(d) watershed requiring enhanced
phosphorus treatment, therefore additional WQv requirements are not necessary for this project.

The required WQV for the full site development is 39,563 CF. Drainage areas P-1 & P-2 will each have a separate
Bioretention Area (F-5) to accommodate the required WQv for the drainage area. Drainage areas P-3, P-4 & P-5
will each have a separate Wet Swale (O-2) to accommodate the required WQv for the drainage area. WQv
calculations for each drainage area are provided in Appendix C and are summarized in the Table below.

Table V - Water Quality Volume

Water Quality Volume Summary
. Water Quality Volume Water Quality Volume .
Drainage Area . . Practice
'nag Required (CF) Provided (CF) !
P-1 7,293 7,293 Bioretention Area
pP-2 5,879 5,879 Bioretention Area
P-3 7,063 7,063 Wet Swale
P-4 7,411 7,411 Wet Swale
P-5 11,917 11,917 Wet Swale
NATIONAL FIRM. STRONG LOCAL CONNECTIONS. PAGE 6/9
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B. Runoff Reduction Volume

The required Runoff Reduction Volume (RRv) of 7,351 CF has been achieved via the Bioretention Areas (F-5)
utilizing soil media for filtration and underdrains. Drainage areas P-1 & P-2 will each have a separate Bioretention
Area (F-5) to accommodate the required RRv for the project site.

RRv calculations are provided in Appendix C and are summarized in the Table below.

Table VI - Runoff Reduction Volume

I=]

Runoff Reduction Volume

Drainage Area

Runoff Reduction
Volume Required (CF)

Runoff Reduction

Volume Provided (CF) Practice

P-1 5,351 6,840 Bioretention Area
pP-2 2,000 2,448 Bioretention Area
C. Channel Protection Volume, Overbank Flood and Extreme Storm

Channel Protection Volume, Overbank Flood and Extreme Storm control is not required as the site discharges
directly into a fifth order stream, Henderson Bay, which is a part of Lake Ontario.

D. Green Infrastructure

Provided in Table VIl below is a list of green infrastructure techniques acceptable for runoff reduction and a
justification of technical feasibility

Table VII - Green Infrastructure Practices

Tree Planting / Tree Box

Group Practice Description
Grading limits are minimized to the maximum extent practical.
. Existing wetlands will not be disturbed, wooded areas within the
Conservation of Natural A . . :
Areas property will not be disturbed to the maximum extent possible.
No permanent conservation areas or easements are applicable to
this project.
Sheetflow to Riparian A majority of the forested areas, stream buffers, and riparian
Buffers or Filter Strips buffers will be conserved.
Runoff - . . .
. The existing poorly-drained soils and high bedrock do not allow
Reduction Vegetated Open Swale
. for use of vegetated swales.
Techniques

Clearing of trees will be minimized. Grading has been limited to
the minimum amount needed for roads, driveways, foundations,
utilities, and stormwater management facilities. Existing trees will
be saved to the maximum extent practical while new trees will be
added on-site.

Stream Daylighting for
Redevelopment Projects

Not applicable for the proposed site.

NATIONAL FIRM. STRONG LOCAL CONNECTIONS.
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Not technically feasible. Rain gardens cannot be used to treat
runoff from parking lots or roadways. Additionally, the on-site

Rain Garden . . . . .
soils are very poorly drained and not conducive to using rain
gardens.

Green Roof This is not a practical alternative for this development.
Stormwater planters are not designed to treat runoff from

Stormwater Planter parking lots or roadways. Additionally, the on-site soils are very

poorly drained and not conducive for stormwater planters.

Not feasible due to space constraints around buildings and
quantity of residential houses.

Porous pavement is not feasible due to poorly drained soils and
residential driveways.

Due to poorly drained soils and existing high levels of bedrock,
infiltration could not be utilized. Bioretention areas were chosen
where bedrock was determined to be lower, and wet-swales in
areas of high bedrock as they had no minimum separation to
impermeable layers.

Rain Tank / Cistern

Porous Pavement

Standard Management
Practices

NATIONAL FIRM. STRONG LOCAL CONNECTIONS. PAGE 8/9
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Section IV Summary of Findings

A. Conclusion

Based on the analysis provided in this report, the proposed stormwater management practices will have been
designed in accordance with the New York State Stormwater Management Design Manual for water quality
treatment. Therefore, this project meets the NYSDEC and Town of Henderson requirements for stormwater
quality and runoff from the developed site.

NATIONAL FIRM. STRONG LOCAL CONNECTIONS. PAGE 9/9
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Appendix B

Proposed Conditions Drainage Map
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Appendix C

NYSDEC GI Worksheets - Water Quality and Runoff
Reduction Calculations
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Version 1.7
Last Updated: 10/02/2015

Total Water Quality Volume Calculation
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-

WQV reduced by Area
Reduction technigques

development 1 year runoff VOIUME)?.........ooiiiiie e No
Design Point: L . Manually enter P, Total Area and Impervious Cover.
p= 1.00 inch |
Breakdown of Subcatchments
Catchment Total Area  Impervious Area Ir:s:r:\?ir:)tus Ry WQv Dsritan
Number (Acres) (Acres) " (ft*)
1 5.08 1.95 38% 0.40 7,293  |Bioretention
2 4.36 1.56 36% 0.37 5,879 [Bioretention
3 4.43 1.92 43% 0.44 7,063  |wetSwale
4 5.03 1.99 40% 0.41 7,411  |WetSwale
5 7.24 3.25 45% 0.45 11,917  |wetSwale
6
7
8
9
10
Subtotal (1-30) 26.14 10.66 41% 0.42 39,563 Subtotal 1
Total 26.14 10.66 41% 0.42 39,563 Initial WQv
Identify Runoff Reduction Techniques By Area
thal . Contributing
Technique Contributing Impervious Area Notes
Area
(Acre) (Acre)
Conservation of Natural Areas 0.00 0.00 minimum 10,000 sf
Riparian Buffers 0.00 0.00 maximum contributing length 75 feet to
150 feet
Filter Strips 0.00 0.00
Tree Planting 0.00 0.00 Up to 100 sf directly connected impervious
area may be subtracted per tree
Total 0.00 0.00
Recalculate WQv after application of Area Reduction Techniques
Total Area  Impervious Area Perce_nt Rur_lo_ff WQv
(Acres) (Acres) Impervious Coefficient (it%)
% Rv
"<<Initial WQv" 26.14 10.66 41% 0.42 39,563
Subtract Area 0.00 0.00
WQv adjusted after Area 26.14 10.66 41% 0.42 39,563
Reductions
Disconnection of Rooftops [Nl 000 [
Adjusted WQv after Area
Reduction and Rooftop 26.14 10.66 41% 0.42 39,563
Disconnect

[ I R




Minimum RRv

Enter the Soils Data for the site

Soil Group Acres S
A 0.00 55%
B 0.00 40%
C 0.00 30%
D 25.99 20%
Total Area 25.99
Calculate the Minimum RRv
S= 0.20
Impervious = 10.66 acre
Precipitation 1 in
Rv 0.95
Minimum RRv 7,351 ft3
0.17 af




. . Total thal . WQv
Runoff Reduction Techiques/Standard L Contributing WQv
SMPs Contributing Impervious Reduced Treated
Area (RRv)
Area
(acres) (acres) cf cf
Conservation of Natural Areas RR-1 0.00 0.00
< Sheetflow to Rlparlan Buffers/Filter RR-2 0.00 0.00
2 Strips
3 Tree Planting/Tree Pit RR-3 0.00 0.00
& Disconnection of Rooftop Runoff RR-4
= Vegetated Swale RR-5 0
= Rain Garden RR-6 0
= Stormwater Planter RR-7 0
2 Rain Barrel/Cistern RR-8 0
Porous Pavement RR-9 0
Green Roof (Intensive & Extensive) RR-10 0
Infiltration Trench I-1 0.00 0.00 0 0
L %‘ Infiltration Basin -2 0.00 0.00 0 0
2 g Dry Well -3 0.00 0.00 0 0
% S Underground Infiltration System I-4 0.00
S i
§ § Bioretention & Infiltration Bioretention | F-5 9.44 3.51 9288 3884
Dry swale 0-1 0.00 0.00
Micropool Extended Detention (P-1) P-1
Wet Pond (P-2) P-2
Wet Extended Detention (P-3) P-3
Multiple Pond system (P-4) P-4
. Pocket Pond (p-5) P-5
C§L Surface Sand filter (F-1) F-1
bl Underground Sand filter (F-2) F-2
.‘E‘ Perimeter Sand Filter (F-3) F-3
& Organic Filter (F-4 F-4
i Shallow Wetland (W-1) W-1
Extended Detention Wetland (W-2 W-2
Pond/Wetland System (W-3) W-3
Pocket Wetland (W-4) W-4
Wet Swale (0-2) 0-2 16.70 7.15 26391.000
Totals by Area Reduction 0.00 0.00
Totals by Volume Reduction I 0.00 0.00
Totals by Standard SMP w/RRV I 9.44 3.51
Totals by Standard SMP I 16.70 7.15
Totals ( Area + Volume + all SMPs) Ih 26.14 10.66 9,288 | 30,275
Impervious Cover K okay




NOI QUESTIONS

#  [NOI Question Reported Value
cf af
28 [Total Water Quality Volume (WQv) Required 39563 0.908
30 |Total RRV Provided 9288 0.213
31 [IsRRv Provided WQv Required? No
32 [Minimum RRv 7351 0.169
32a |Is RRv Provided % Minimum RRv Required? Yes
33a |Total WQv Treated 30275 0.695
34 |Sum of Volume Reduced & Treated 39563 0.908
34 |Sum of Volume Reduced and Treated 39563 0.908
35 |Is Sum RRv Provided and WQv Provided WQv Required? Yes
Apply Peak Flow Attenuation
36 [Channel Protection Cpv
37 |Overbank Qp
37 |Extreme Flood Control of
Are Quantity Control requirements met?




Bioretention Worksheet

(For use on HSG C or D Soils with underdrains)
Af=WQv*(df)/[k*(hf+df)(tf)]

Af Required Surface Area (ft2) The hydraulic conductivity [ft/day], can be varied
WQu Water Quality Volume (ft3) depending on the. p.roperties of the soil media. Some
of Depth of the Soil Medium (feet) K reported COY_]dUCtIVIt.y values are: Sand - 3.§ ft/da)./
(City of Austin 1988); Peat - 2.0 ft/day (Galli 1990);
hf Average height of water above the planter bed Leaf Compost - 8.7 ft/day (Claytor and Schueler,
tf Volume Through the Filter Media (days) 1996); Bioretention Soil (0.5 ft/day (Claytor &
Design Point:| 1 |
Enter Site Data For Drainage Area to be Treated by Practice
Catchment Total Area Impervious Perce_nt WQvV  Precipitation "
Number (Acres) Area Impervious  Rv (ft 3) (in) Description
(Acres) %
1 5.08 1.95 0.38 0.40 | 7292.67 1.00 Bioretention
Enter Impervious Area Reduced <<WQu after adjusting for
by Discor?nection of Rooftops oL 38% 0.40 7,293 Discannected R(J)oftop?s
Enter the portion of the WQv that is not reduced for all practices 0 (3
routed to this practice.
Soil Information
Soil Group D
Soil Infiltration Rate 0.00 in/hour |okay
Using Underdrains? Yes Okay
Calculate the Minimum Filter Area
Value Units Notes
WQv 7,293 ft
Enter Depth of Soil Media df 2.5 ft 2.5-4 ft
Enter Hydraulic Conductivity k 0.5 ft/day
Enter Average Height of Ponding hf 0.5 ft 6 inches max.
Enter Filter Time tf 2 days
Required Filter Area Af 6077 ft2

Determine Actual Bio-Retention Area

Filter Width 190 ft
Filter Length 75 ft
Filter Area 14250  |ft?
Actual Volume Provided 17100  [ft®

Determine Runoff Reduction

Is the Bioretention contributing flow to

. No Select Practice
another practice?
RRv 6,840
—— :

RRv applied 6.840 ft3 Th|§ is 40 A)_of the storage provided or WQv
whichever is less.

Volume Treated 453 {3 This is thg portion of the WQv that is not reduced in
the practice.

Volume Directed 0 ft3 This volume is directed another practice

Sizing K OK Check to be sure Area provided x Af




Bioretention Worksheet

(For use on HSG C or D Soils with underdrains)
Af=WQv*(df)/[k*(hf+df)(tf)]

Af Required Surface Area (ft2) The hydraulic conductivity [ft/day], can be varied
WQu Water Quality Volume (ft3) depending on the. p'roperties of the soil media. Some
of Depth of the Soil Medium (feet) K reported conductivity values are: Sand - 3.5 ft/day
epth ot he (City of Austin 1988): Peat - 2.0 ft/day (Galli 1990);
hf Average height of water above the planter bed Leaf Compost - 8.7 ft/day (Claytor and Schueler,
tf Volume Through the Filter Media (days) 1996); Bioretention Soil (0.5 ft/day (Claytor &
Schueler, 1996)
Design Point:| 1 |
Enter Site Data For Drainage Area to be Treated by Practice
Impervi Percent .
Catchment Total Area Pervious : WQvV  Precipitation .
Number (Acres) Area Impervious  Rv 3 (in) Description
(Acres) % (ft*)
2 4.36 1.56 0.36 0.37 | 5879.37 1.00 Bioretention
Enter Impervious Area Reduced <<WQv after adjusting for
0
by Disconnection of Rooftops 36% 0.37 5,879 Disconnected Rooftops

Enter the portion of the WQv that is not reduced for all practices

: ) ft°

routed to this practice.
Soil Information
Soil Group D
Soil Infiltration Rate 0.00 in/hour |okay
Using Underdrains? Yes Okay
Calculate the Minimum Filter Area
Value Units Notes
WQv 5,879 ft
Enter Depth of Soil Media df 2.5 ft 2.5-4 ft
Enter Hydraulic Conductivity k 0.5 ft/day
Enter Average Height of Ponding hf 0.5 ft 6 inches max.
Enter Filter Time tf 2 days
Required Filter Area Af 4899 ft2
Determine Actual Bio-Retention Area
Filter Width 85 ft
Filter Length 60 ft
Filter Area 5100  |ft?
Actual Volume Provided 6120 ft3
Determine Runoff Reduction
Is the Bloreter.ltlon contributing flow to - Select Practice N/A
another practice?
RRv 2,448
RRv applied 2 448 ft3 Thi_s IS 40%_of the storage provided or WQv
whichever is less.
Volume Treated 3431 |t This is thg portion of the WQv that is not reduced in
the practice.

Volume Directed 0 ft3 This volume is directed another practice
Sizing K OK Check to be sure Area provided x Af




Dry Swale Worksheet

Design Point: | 1 |

Enter Site Data For Drainage Area to be Treated by Practice

Impervious Percent

Catchment Total Area WQvV  Precipitation

Area Impervious  Rv 3 . Description
Number (Acres) (Acres) % (ft*) (in)
3 4.43 1.92 0.43 0.44 | 7062.64 1.00
Ente.r Impervpus Area Reduced 43% 0.44 7,063 <§WQV after adjusting for
by Disconnection of Rooftops Disconnected Rooftops
Pretreatment Provided Pretreatment Technique
Pretreatment (10% of WQv) | 706 | ft®
Calculate Available Storage Capacity
: Design with a bottom width no greater than eight feet to avoid
Bottom Width 8 ft potential gullying and channel braiding, but no less than two feet
Side Slope Channels shall be designed with moderate side slopes (flatter
X:1) P 8 Okay than 3:1) for most conditions. 2:1 is the
' absolute maximum side slope
;T)Ons;tudlnal 1% Okay Maximum longitudinal slope shall be 4%
Maximum ponding depth of one foot at the mid-point of the
Flow Depth 1.5 ft channel, and a maximum depth of 18" at the end point of the
channel (for storage of the WQv)
Top Width 32 ft Ty
Area 30.00 sf
Minimum
Length 212 ft
Actual Length 230 ft By
End Point 150 Oka A maximum depth of 18" at the end point of the channel (for
Depth check ' y storage of the WQv)
Storage 7,606 (3
Capacity
Soil Group (HSG) D |

Runoff Reduction

Is the Dry Swale contributing flow to another

practice? No Select Practice
Runnoff Reduction equals 40% in HSG A and B and 20% in HSG C
&
RRv 1,521 ik and D up to the WQv
Volume 5541 (3 This is the difference between the WQv calculated and the runoff
Treated ’ t reduction achieved in the swale
\éﬁl:::: q 0 fit 3 This volume is directed another practice
Volume K Okay Check to be sure that channel is long enough to store WQv




Dry Swale Worksheet

Design Point: | 1 |

Enter Site Data For Drainage Area to be Treated by Practice

Impervious Percent

Catchment Total Area WQvV  Precipitation

Area Impervious  Rv 3 . Description
Number (Acres) (Acres) % (ft*) (in)
4 5.03 1.99 0.40 0.41 | 7411.01 1.00
Ente.r Impervpus Area Reduced 40% 0.41 7411 <§WQV after adjusting for
by Disconnection of Rooftops Disconnected Rooftops
Pretreatment Provided Pretreatment Technique
Pretreatment (10% of WQv) | 741 | #®
Calculate Available Storage Capacity
: Design with a bottom width no greater than eight feet to avoid
Bottom Width 8 ft potential gullying and channel braiding, but no less than two feet
Side Slope Channels shall be designed with moderate side slopes (flatter
x:1) P 4 Okay than 3:1) for most conditions. 2:1 is the
' absolute maximum side slope
;T)Ons;tudlnal 1% Okay Maximum longitudinal slope shall be 4%
Maximum ponding depth of one foot at the mid-point of the
Flow Depth 1.5 ft channel, and a maximum depth of 18" at the end point of the
channel (for storage of the WQv)
Top Width 20 ft T
Area 21.00 sf
Minimum
Length 318 ft
Actual Length 400 ft Bw
End Point 150 Oka A maximum depth of 18" at the end point of the channel (for
Depth check ' y storage of the WQv)
Storage 9.141 (3
Capacity
Soil Group (HSG) D |

Runoff Reduction

Is the Dry Swale contributing flow to another Select Practice

practice?
Runnoff Reduction equals 40% in HSG A and B and 20% in HSG C
&
RRv 1828 ik and D up to the WQv
Volume 5583 (3 This is the difference between the WQv calculated and the runoff
Treated ’ t reduction achieved in the swale
\éﬁl:::: q 0 fit 3 This volume is directed another practice
Volume K Okay Check to be sure that channel is long enough to store WQv




Dry Swale Worksheet

Design Point: | 1 |

Enter Site Data For Drainage Area to be Treated by Practice

Impervious Percent

Catchment Total Area WQvV  Precipitation

Area Impervious  Rv 3 . Description
Number (Acres) (Acres) % (ft*) (in)
5 7.24 3.25 0.45 0.45 [11917.44 1.00
Ente.r Impervpus Area Reduced 45% 045 | 11,917 <§WQV after adjusting for
by Disconnection of Rooftops Disconnected Rooftops
Pretreatment Provided Pretreatment Technique
Pretreatment (10% of WQv) | 1192 | 1t
Calculate Available Storage Capacity
: Design with a bottom width no greater than eight feet to avoid
Bottom Width 8 ft potential gullying and channel braiding, but no less than two feet
Side Slope Channels shall be designed with moderate side slopes (flatter
X:1) P 9 Okay than 3:1) for most conditions. 2:1 is the
' absolute maximum side slope
;T)Ons;tudlnal 1% Okay Maximum longitudinal slope shall be 4%
Maximum ponding depth of one foot at the mid-point of the
Flow Depth 1.5 ft channel, and a maximum depth of 18" at the end point of the
channel (for storage of the WQv)
Top Width 35 ft T
Area 32.25 sf
Minimum
Length 333 ft
Actual Length 350 ft By,
End Point 150 Oka A maximum depth of 18" at the end point of the channel (for
Depth check ' y storage of the WQv)
Storage 12479 |3
Capacity
Soil Group (HSG) D |

Runoff Reduction

Is the Dry Swale contributing flow to another Select Practice

practice?
Runnoff Reduction equals 40% in HSG A and B and 20% in HSG C
&
RRv 2,496 ik and D up to the WQv
Volume 9.422 (3 This is the difference between the WQv calculated and the runoff
Treated ’ t reduction achieved in the swale
\éﬁl:::: q 0 fit 3 This volume is directed another practice
Volume K Okay Check to be sure that channel is long enough to store WQv
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Appendix E

NRCS Soils Report and Geotechnical Investigation Report
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