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STORMWATER MANAGEMENT 
PLAN & DRAINAGE ANALYSIS 
250 East Middle Patent Road 

Town of North Castle - New York 
 

INTRODUCTION 
 

This Stormwater Management Plan presents the proposed Best Management 
Practices (BMPs) to control erosion and sedimentation and manage stormwater 
during and upon construction of a single family dwelling on a 3.33 Acre lot at 250 
East Middle Patent Road [SBL:95.02-2-10] in the Town of North Castle, 
Westchester County, New York.   
 
This Plan consists of this narrative and a plan set entitled: “Proposed Pool & 
Alterations, 250 East Middle Patent Road, Town of North Castle, Westchester 
County - New York”, all as prepared by Hudson Engineering and Consulting, P.C., 
Elmsford, New York, latest date August 28, 2020.  The design is in accordance 
with the Town of North Castle’s requirements.  The approximate area of the limits 
of disturbance is 0.256-acres. Since the project disturbance is less than one acre 
the New York State Department of Environmental Conservation [NYSDEC] 
stormwater regulations are not applicable. 
   

METHODOLOGY 
 

The stormwater analysis was developed utilizing the Soil Conservation Service 
(SCS) TR-20, 24-hour Type III storm events (HydroCad®) to assist with the design 
of the mitigating practices. The “Complex Number” (CN) value determination is 
based on soil type, vegetation and land use. The design is in accordance with the 
Village of Larchmont’s stormwater regulations. The “Time of Concentration” (Tc) 
was determined as a direct entry of one-minute. The CN and Tc data are input into 
the computer model. The project site was modeled for the 25-year Type III – 24-
hour storm event. 
 

PRE-DESIGN INVESTIGATIVE ANALYSIS 
 

A pre-design investigative analysis was performed including percolation and deep 
hole tests in the locations shown on the plans.  A series of percolation tests were 
performed in the vicinity of the potential stormwater mitigation practice [TP-2] until 
constant rates were achieved, the results are as follows: 
 

• TP-2:  A percolation rate of 2.33-minutes per inch (25-inches per hour) was 
observed. A percolation rate of 15 inches per hour was utilized in the design.   
 

Two (2) deep test holes were excavated and labeled TP-1 and TP-2 as shown on 
the plans. 



• TP-1 was excavated to a depth of 19-inches.  The test revealed topsoil to a 
depth of 12-inches, and brown sandy loam to the invert. No groundwater 
was observed.  Ledge rock was encountered at a depth of 19-inches. 
 

• TP-2 was excavated to a depth of 57-inches.  The test revealed topsoil to a 
depth of 8-inches, brown sandy loam to a depth of 24-inches, silty loam to 
a depth of 44-inches and brown sandy loam to the invert. No groundwater 
was observed.  Ledge rock was encountered at a depth of 57-inches. 

 
The deep test hole log and percolation test data sheets are attached. 
  

PRE-DEVELOPED CONDITION 
 

In the pre-developed condition, the site is characterized as sloping from northwest 
to southeast. The soil classification based upon Westchester County Soils 
Mapping is primarily Charlton-Chatfield complex, 0 to 15 percent slopes and 15 to 
35 percent slopes. The site vegetation can be characterized as lawn and 
landscaped.  The site is located on the eastern side of East Middle Patent Road. 
The site consists of an existing dwelling, garage, walkways, deck and patio and 
retaining walls. 
 

POST-DEVELOPED CONDITION 
 

The proposed pool was modeled as one watershed, Watershed 1. Watershed 1 
was analyzed as follows: 
 
Watershed 1 contains approximately 973 square feet of impervious area consisting 
of the proposed pool. The weighted Complex Number (CN) value for this area is 
98 and the Time of Concentration (Tc) is calculated as a direct entry of 1 minute. 
The stormwater runoff from this tributary area is conveyed via a comprehensive 
drainage system to Three (3) Cultec® 100HD  Contactor stormwater chambers set 
in one foot of gravel at the sides and twelve inches of gravel at the invert. The 
system is designed to fully accept (no release) the entire stormwater runoff volume 
for the 25-year storm event from the watershed and ex-filtrate the runoff into the 
surrounding soil sub-strata. 

 
CONCLUSION: 
 

The stormwater management plan meets all the requirements set forth by the 
Town of North Castle.  Design modification requirements that may occur during 
the approval process will be performed and submitted for review to the Town of 
North Castle 



Hydrologic Soil Group—Westchester County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2020
Page 1 of 4

45
59

45
0

45
59

47
0

45
59

49
0

45
59

51
0

45
59

53
0

45
59

55
0

45
59

57
0

45
59

59
0

45
59

61
0

45
59

63
0

45
59

45
0

45
59

47
0

45
59

49
0

45
59

51
0

45
59

53
0

45
59

55
0

45
59

57
0

45
59

59
0

45
59

61
0

45
59

63
0

614920 614940 614960 614980 615000 615020 615040 615060

614920 614940 614960 614980 615000 615020 615040 615060

41°  10' 47'' N
73

° 
 3

7'
 4

7'
' W

41°  10' 47'' N

73
° 
 3

7'
 4

1'
' W

41°  10' 41'' N

73
° 
 3

7'
 4

7'
' W

41°  10' 41'' N

73
° 
 3

7'
 4

1'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 18N WGS84
0 45 90 180 270

Feet
0 10 20 40 60

Meters
Map Scale: 1:941 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.
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This product is generated from the USDA-NRCS certified data as 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CrC Charlton-Chatfield 
complex, 0 to 15 
percent slopes, very 
rocky

B 2.0 42.2%

CsD Chatfield-Charlton 
complex, 15 to 35 
percent slopes, very 
rocky

B 1.4 29.8%

Sh Sun loam C/D 1.4 28.1%

Totals for Area of Interest 4.8 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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SITE ADDRESS: 250 E. Middle Patent Road 

TOWN/VILLAGE: Bedford 

DATE: 08-06-2020 TIME: 10:45am 

WEATHER: Cloudy TEMP. 73˚ F 

WITNESSED BY: Nicholas Shirriah 
 

 

 
45 Knollwood Road - Elmsford, NY 10523   (914) 909-0420   Fax (914) 560-2086 

 

• Indicate level at which Ground Water (GW), Mottling and/or Ledge Rock is encountered. 

• Indicate level for which water level rises after being encountered. 

EXCAVATION PERFORMED BY: Lombardozzi Contracting 
 

DEEP TEST HOLE DATA SHEET – STORMWATER MANAGEMENT SYSTEM 

DEPTH  HOLE NO. 1  HOLE NO. 2  HOLE NO. 3  HOLE NO. 4 

G.L.   0 – 12” Topsoil   0 – 8” Topsoil       

6”             

12”             

18”   12 – 19”           

24”   Medium brown   8 – 24”       

30”   Loam   Medium brown       

36”      Loam       

42”   Ledge at 19”          

48”   No GW   24 – 44”       

54”      Medium brown       

60”      Clay loam mix       

66”             

72”      44 – 57”       

78”      Brown & Grey       

84”      Sand       

90”             

96”      Ledge at 57”       

102”      No GW       

108”             



 

 

SITE ADDRESS: 250 E. Middle Patent Road 

TOWN/VILLAGE: Bedford 

DATE: 08-06-2020 TIME: 11:35am 

WEATHER: Partly Cloudy TEMP. 73˚ F 

WITNESSED BY: Nicholas Shirriah 
 

 

 
45 Knollwood Road - Elmsford, NY 10523   (914) 909-0420   Fax (914) 560-2086 

 

PERCOLATION TEST HOLE DATA SHEET – STORMWATER MANAGEMENT SYSTEM 

Owner  

 

HOLE # CLOCK TIME PERCOLATION 

Hole 

Number 

Run 

No. Start Stop 

Elapse 

Time 

(Min.) 

Depth to Water 

From Ground Surface 
Water Level in 

Inches Drop in 

inches 

Soil Rate 

 

Start 

Inches 

Stop 

Inches 

Min. per 

inch 

Inches per 

Hour 

 

# _2__ 

 

 

4” Ø 

1 12:12 12:18 6 36 39 3 2 30 

2 12:18 12:24 6 36 39 3 2 30 

3 12:24 12:31 7 36 39 3 2.33 25 

4 12:32 12:39 7 36 39 3 2.33 25 

5         

 

# ___ 

 

 

” Ø 

1         

2         

3         

4         

5         

 

# ___ 

 

 

” Ø 

1         

2         

3         

4         

5         

Notes: 

1) Tests to be repeated at the same depth until approximately equal soil rates are obtained at 

each percolation test hole.  All data to be submitted for review. 

2) Depth measurements to be made from top of hole 

 



1

Proposed Pool

1P

3 Cultec 100HD
 Contactor

Routing Diagram for Proposed Condition
Prepared by Hudson Engineering & Consulting, P.C.,  Printed 8/28/2020
HydroCAD® 10.00-12  s/n 02549  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  25-Year Rainfall=6.47"Proposed Condition
  Printed  8/28/2020Prepared by Hudson Engineering & Consulting, P.C.

Page 2HydroCAD® 10.00-12  s/n 02549  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Proposed Pool

Runoff = 0.17 cfs @ 12.01 hrs,  Volume= 0.012 af,  Depth= 6.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.47"

Area (sf) CN Description
* 973 98 Proposed Pool

973 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 Direct Entry, Direct Entry

Summary for Pond 1P: 3 Cultec 100HD Contactor

Inflow Area = 0.022 ac,100.00% Impervious,  Inflow Depth = 6.23"    for  25-Year event
Inflow = 0.17 cfs @ 12.01 hrs,  Volume= 0.012 af
Outflow = 0.05 cfs @ 11.75 hrs,  Volume= 0.012 af,  Atten= 73%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 11.75 hrs,  Volume= 0.012 af

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev= 1.35' @ 12.29 hrs   Surf.Area= 133 sf   Storage= 69 cf

Plug-Flow detention time= 5.9 min calculated for 0.012 af (100% of inflow)
Center-of-Mass det. time= 5.9 min ( 745.3 - 739.4 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 42 cf 8.33'W x 10.00'L x 2.04'H Field A

170 cf Overall - 30 cf Embedded = 140 cf  x 30.0% Voids
#2A 1.00' 30 cf Cultec C-100HD  x 2  Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 2 rows

#3B 0.00' 26 cf 5.00'W x 10.00'L x 2.04'H Field B
102 cf Overall - 15 cf Embedded = 87 cf  x 30.0% Voids

#4B 1.00' 15 cf Cultec C-100HD  Inside #3
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 1 rows

113 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 15.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 11.75 hrs  HW=0.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)
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40'-0"

18'-0"
(2)-8" DIA. MAIN DRAINS W/

HYDROSTATIC PRESSURE RELIEF
VALVES TO RETURN FILTERED,

HEATED WATER POOL. NO SUCTION

***GREY FITTINGS***

36"
MIN.

(2) 12" X 12' MAIN
DRAINS 3'-0" MIN.
APART MEETING
ANSI/ ASME
A112.19.8M

6'-0"

2" SUCTION FROM (2) POOL SKIMMERS

2" RETURN TO MAIN DRAINS

1 12" LINE FOR FUTURE POOL CLEANER

3
4" AUTO FILL LINE

2" RETURN TO POOL

2" SPA SUCTION

2" RETURN TO SPA

36"
MIN.

2" RETURN
TO POOL

2" SUCTION
FROM SKIMMERS

2" RETURN TO (3) SPA JETS

3" SUCTION
FROM SPA

2" RETURN TO (3) SPA JETS

2" RETURN
TO SPA

2" SUCTION
FROM SPA

CART.
FILTER

3
4" LINE AUTOFILL

11
2" LINE FOR FUTURE POOL CLEANER

(6) IN WALL
RETURNS

(2)-8" DIA. MAIN DRAINS
W/ HYDROSTATIC PRESSURE

RELIEF VALVES COVERS TO
COMFORM WITH

ANSI/ASME/ICC-7RETURNING
WARM FILTERED WATER TO

POOL. NO SUCTION

(2) SKIMMERS

3- WAY VALVE

3- WAY VALVE

(1) PENTAIR
INTELLIFLO
VS-SVRS PUMP

(1) PENTAIR
INTELLIFLO
VS-SVRS PUMP

(2) 12" x 12" MAIN
DRAINS 3'-0" MIN. APART

MEETING ANSI/ ASME
A112.19.8M

400K
LPG
GAS

HEATER

CHLORINE
GENERATOR

COVER PUMP
NO SUCTION

WATERLINE

PIPING TEED TO 2 ND
SKIMMER THEN TO
PUMP SUCTION

POOL & SPA FILTER PLUMBING
1

8" = 1'-0"1

TYP. DETAIL (2) POOL SKIMMER
N.T.S.2 POOL & SPA PLUMBING SCHEMATIC

N.T.S.3

SHORELINE POOLS
393 WEST AVE

STAMFORD, CT  06902
TEL.  (203) 967-1203

 PLUMBING SCHEMATIC
FOR THE

DRAWN BY:

DATE:

SCALE:

DWG LOCATION:

FILE NUMBER:

1. THE ENGINEER IS RESPONSIBLE FOR THE
CONTENTS OF THIS DRAWING ONLY AND NOT ANY
OTHER DOCUMENTS SUBMITTED IN SUPPORT OF
THIS APPLICATION. THE ENGINEER HAS NOT
REVIEWED ZONING CRITERIA AND PERMITTING
REQUIREMENTS AND SHALL BE INDEMNIFIED
AGAINST ALL DAMAGES ARISING FROM NON
COMPLIANCE WITH ZONING AND PERMITTING
REQUIREMENTS.
2. THE POOL SHALL BE WIRED AND GROUNDED IN
STRICT ACCORDANCE WITH NFPA-70 AND THE
ADOPTED LOCAL ELECTRICAL CODE.
3. ELECTRICAL EQUIPMENT AND MATERIAL SHALL BE
LISTED BY UNDERWRITERS LABORATORIES (U.L. -
LISTED) FOR THE USE INTENDED.  PANEL
ENCLOSURES FOR OUTDOOR USE SHALL BE NEMA 2
IF EXPOSED TO PRECIPITATION ONLY, OR NEMA 4 IF
EXPOSED TO CONCENTRATED SPRAY.
4. CONCRETE CYLINDER STRENGTH SHALL BE A
MINIMUM OF 3000 PSI AFTER 28 DAYS.
REINFORCING STEEL SHALL BE GRADE A-60.
5. THE ENGINEER HAS NOT REVIEWED SUBSURFACE
CONDITIONS, UNLESS NOTED ON THESE PLANS.  THE
ENGINEER SHALL BE INDEMNIFIED AGAINST ALL
DAMAGES ARISING FROM SUBSURFACE CONDITIONS.
6. LIGHTING W.P. RECEPTICLES, CIRCULATION
PUMP(S), CHEMICALS FEEDER(S) AND ALL OTHER
ELECTRICALLY POWERED EQUIPMENT SHALL BE
MANUFACTURER APPROVED FOR SPA AND
SWIMMING POOL USE AND SHALL BE WIRED AND
GROUNDED BY A LICENSED ELECTRICIAN IN
ACCORDANCE WITH THE MOST STRINGENT
REQUIREMENTS OF THE MANUFACTURER,
GOVERNING LOCAL ELECTRICAL CODE AND NFPA -70
(NATIONAL ELECTRICAL CODE NEC) LATEST EDITION.
7.ENGINEER IS RESPONSIBLE ONLY FOR THE
STRUCTURAL PLANS SHOWN HEREIN. SITE ENGINEER
IS NOT RESPONSIBLE FOR THE DESIGN, CHOICE,
INSTALLATION, AND FUNCTIONALITY OF ANY AND
ALL MECHANICAL EQUIPMENT USED ON THIS
PROJECT. MECHANICAL EQUIPMENT SKETCH SHOWN
HEREIN IS TO BE USED FOR ILLUSTRATIVE
PURPOSES ONLY AND IS NOT AN ENDORSEMENT OF
ANY PARTICULAR MECHANICAL SYSTEM.
8.RETURNS, SKIMMERS, AND SUCTION GRATES MAY
BE RELOCATED PER FIELD LAYOUT.
9. ALL SUBMERGED SUCTION OUTLETS TO BE
SEPARATED BY A MINIMUM OF 36" AND TEED IN
TOGETHER.
10. THIS POOL IS NOT APPROVED FOR DIVING.
11. THIS POOL HAS BEEN DESIGNED IN
ACCORDANCE WITH ANSI/APSP/ICC-5 2011
STANDARD FOR RESIDENTIAL INGROUND SWIMMING
POOLS AND 2015 INTERNATIONAL RESIDENTIAL
CODE SECTIONS R326.4.1 THROUGH R326.4.3.
12. THIS SPA HAS BEEN DESIGNED IN ACCOD WITH
ANSI/NSPI-3-99 STANDARD FOR PERMANENTLY
INSTALLED RESIDENTIAL SPAS.
13. THE POOLAND SPA HAS BEEN DESIGNED IN
ACCORDANCE WITH ANSI/APSP-7-06 STANDARD FOR
SUCTION ENTRAPMENT AVOIDANCE IN SWIMMING
POOLS, WADING POOLS,SPAS, HOT TUBS AND CATCH
BASINS.
14. THE AUTOMATIC POOL COVER MEETS ASTM
1346-91 (2003) PERFORMANCE SPECIFICATION FOR
SAFETY COVERS AND LABELING REQUIREMENTS FOR
ALL COVERS FOR SWIMMING POOLS, SPAS AND HOT
TUBS.

NOTES

DWG:

LICENSES:  NJ: 13VH02627600 CT: 0508652
Westchester: WC02092 Rockland: H-11107-26-00-00 Putnam: 1832

250 EAST MIDDLE PATENT ROAD
BEDFORD, NY

BENNIS RESIDENCE

P-1

20-025-JUL

2020 NY P & S

AS NOTED

9-10-2020
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