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SCALE: 1" = 15'

DRAWN BY:   CHECKED BY:

NO                       DATE                     DESC                      BY

REVISIONS

              ES.

LEGEND

JOB NUMBER:  184-21

WESTCHESTER COUNTY,     NEW YORK

PREPARED FOR:
JOSEPH GENTILE
STREET:              9 BARNARD RD

TOWN OF NORTH CASTLE

TAX LOT 108.03-3-54

EXISTING CONDITIONS

    SGA

S-1

VICINITY  MAP

DATE: JUNE 20, 2021

SITE PLAN
SHED ADDITION AND
STONE RETAINING WALL

NOTES:
1. TOPOGRAPHICAL INFORMATION PERFORMED BY GABRIEL E. SENOR PC.

         DATUM NAVD 88

1                  JULY 21, 2022                                       SGA

P:\DWG Drawings\184-\184-21_2021.DWG, 4/10/2023 10:25:16 AM, steve
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COPYRIGHT GABRIEL E. SENOR, P.C. 2011

SCALE: 1" = 15'

DRAWN BY:   CHECKED BY:

NO                       DATE                     DESC                      BY

REVISIONS

              ES.

LEGEND

WESTCHESTER COUNTY,     NEW YORK

PREPARED FOR:
JOSEPH GENTILE
STREET:              9 BARNARD RD

TOWN OF NORTH CASTLE

TAX LOT 108.03-3-54

    SGA

S-2

DATE: JUNE 20, 2021

NOTES:
1. TOPOGRAPHICAL INFORMATION PERFORMED BY GABRIEL E. SENOR PC.

         DATUM NAVD 88

ZONING R-1A
LOT AREA      1 ACRE 1.2 ACRES
FRONTAGE     125 160
WIDTH            125 142.87
DEPTH            150                             338.28+
FRONT           50                               101.2
SIDE               25 25.3
REAR              40 184.1

BUILD HEIGHT   30 25
BLDG COVERAGE  12%                           3.5%

APPROXIMATELY 450 CUBIC YARDS USED FOR FILL BEHIND WALL IN FRONT YARD.
REAR YARD WAS REGRADED AND BERM ADDED. APPROXIMATELY 350 PLACED IN
REAR YARD AND BERM.

SITE PLAN
SHED ADDITION AND
STONE RETAINING WALL

PROPOSED CONDITIONS

1                  JULY 21, 2022                                       SGA

JOB NUMBER:  184-21

2                  APRIL 10, 2023                                       SGA

P:\DWG Drawings\184-\184-21_2021.DWG, 4/10/2023 10:36:03 AM, steve
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DRAWN BY:   CHECKED BY:

NO                       DATE                     DESC                      BY

REVISIONS

              ES.

LEGEND

WESTCHESTER COUNTY,     NEW YORK

PREPARED FOR:
JOSEPH GENTILE
STREET:              9 BARNARD RD

TOWN OF NORTH CASTLE

TAX LOT 108.03-3-54

S-3A

DATE: JUNE 20, 2021

SITE PLAN  "Option A"
SHED ADDITION AND
STONE RETAINING WALL

NOTES:
1. TOPOGRAPHICAL INFORMATION PERFORMED BY GABRIEL E. SENOR PC.

         DATUM NAVD 88

1                  APRIL 10,2023                                      SGA

PROPOSED CONDITIONS

JOB NUMBER:  184-21
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WESTCHESTER COUNTY,     NEW YORK

PREPARED FOR:
JOSEPH GENTILE
STREET:              9 BARNARD RD

TOWN OF NORTH CASTLE

TAX LOT 108.03-3-54

S-3B

DATE: JUNE 20, 2021

SITE PLAN  "OPTION B"
SHED ADDITION AND
STONE RETAINING WALL

NOTES:
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CULTEC  CHAMBERS

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE

95% COMPACTED FILLPAVEMENT/ GRASS

RECHARGER UNIT

16" 10"
6"

"C"

3"

"B""A"12"

Recharger unit by Cultec, Inc. of Brookfield,
ct.
refer to Cultec, Inc.'s current recommended
installation guidelines.

Use recharger 330HD heavy duty for traffic
and/or H20 applications.

Recharger 330HD heavy duty units are
marked with a color stripe formed into the
part along the length of the chamber.

GENERAL NOTES

Maintain 10 ft. clearance to buildings
and private property lines.

This system is only designed to
receive runoff from the new additional
impervious surfaces.

Do not connect footing drains to this
system .  Install separate system for
the footing drains and sump pumps.

PAVEMENT/ GRASS

PAVEMENT SUB-BASE

95% COMPACTED FILL

4 OZ. NON-WOVEN FILTER
FABRIC AROUND STONE

1-2 INCH WASHED CRUSHED
STONE BENEATH AND
AROUND CHAMBER BED

CULTEC  CHAMBER
SEE PLAN FOR MODEL

6" INLET AT TOP

OR TOP SOIL BACKFILL

6" OUTLET AT TOP

All recharger  chambers must be installed in accordance
with all applicable local, state and federal regulations.

6" VIEW PORT
1 PER ROW

WITH CAP

8" PERF. PIPE OR
F24 CONECTOR

6" PVC PIPE VIEW PORT
WITH SOLID CAP ONE

PER ROW

60" MAX.

SEE PLAN FOR ACTUAL LOCATION AND ELEVATIONS OF PIPES
AS REQUIRED SEE PLAN

SOIL PROPERTIES

IMPERVIOUS SURFACE FOR DRAINAGE CALCULATIONS

DRAINAGE CALCULATIONS 25 YEAR STORM

WATER QUALITY STRUCTURE (WQ)
18"X18"

6 � ,1 )/2:

6� +'3( 287)/2:
)25 (/(9. 6(( 3/$1

)25 (/(9. 6(( 3/$1

EXISTING &

Runoff
Hydrograph

Time  (hours)
242220181614121086420

Fl
ow

  (
cf

s)

5

4

3

2

1

0

NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=51,406 sf
Runoff Volume=0.404 af
Runoff Depth>4.11"
Flow Length=197'
Tc=10.5 min
CN=79

5.10 cfs
Summary for Subcatchment PRE: PRE-DEVELOPMENT

Runoff = 5.10 cfs @ 12.18 hrs,  Volume= 0.404 af,  Depth>4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
44,713 76 Woods/grass comb., Fair, HSG C

* 6,693 98
51,406 79 Weighted Average
44,713 86.98% Pervious Area
6,693 13.02% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total

Runoff
Hydrograph

Time  (hours)
242220181614121086420

Fl
ow
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0

NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=49,233 sf
Runoff Volume=0.377 af
Runoff Depth>4.00"
Flow Length=197'
Tc=10.5 min
CN=78

4.77 cfs

Summary for Subcatchment POST: POST

Runoff = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af,  Depth>4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
44,580 76 Woods/grass comb., Fair, HSG C

* 4,653 98
49,233 78 Weighted Average
44,580 90.55% Pervious Area
4,653 9.45% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.2200 7.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total

Runoff
Hydrograph

Time  (hours)
242220181614121086420

Fl
ow
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0.4
0.35

0.3
0.25
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0

NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=2,173 sf
Runoff Volume=0.026 af
Runoff Depth>6.25"
Flow Length=25'
Slope=0.5000 '/'
Tc=0.1 min
CN=98

0.37 cfs

Summary for Subcatchment ROOF: ROOF

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth>6.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
2,173 98 Roofs, HSG C
2,173 100.00% Impervious Area

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

0.1 25 0.5000 3.95 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

Fl
ow
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cf

s)

5
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2
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0

Inflow Area=1.180 ac
4.77 cfs4.77 cfs

Summary for Link A: "A"

Inflow Area = 1.180 ac, 13.28% Impervious,  Inflow Depth > 3.84"    for  25-Year event
Inflow = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af
Primary = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

PRE-DEVELOPMENT LAWN  @ IMERVIOUS SURFACES 5.10 CFS

POST-DEVELOPMENT LAWN ROOF AREA INTO SYSYTEM

POST-DEVELOPMENT 4.77 CFSCULTEC SYSTEM

6*$

1                  -8/< 21� 2022                                       6*$

'(7$,/ 6+((7

-2% 180%(5�  184�21

SWALE

PROPOSED

2                  $35,/ 10� 2023                                       6*$

Summary for Pond 1P: CULTEC

[92] Warning: Device #2 is above defined storage

Inflow Area = 0.050 ac,100.00% Impervious,  Inflow Depth > 6.25"    for  25-Year event
Inflow = 0.37 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.07 cfs @ 11.72 hrs,  Volume= 0.026 af,  Atten= 82%,  Lag= 0.0 min
Discarded= 0.07 cfs @ 11.72 hrs,  Volume= 0.026 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link A : "A"

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 421.90' @ 12.30 hrs   Surf.Area= 488 sf   Storage= 213 cf

Plug-Flow detention time= 14.6 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 14.4 min ( 754.0 - 739.6 )

Volume Invert Avail.Storage Storage Description
#1A 421.21' 259 cf 15.00'W x 32.50'L x 1.79'H Field A

873 cf Overall - 227 cf Embedded = 646 cf  x 40.0% Voids
#2A 421.46' 227 cf Cultec C-100HD  x 16  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 4 rows

#3 422.50' 1 cf 0.50'D x 1.50'H Vertical Cone/Cylinder  x 4 -Impervious
487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 421.21' 6.000 in/hr Exfiltration over Surface area   
#2 Primary 424.00' 6.0" Horiz. Pop Up Emitter X 4.00    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 11.72 hrs  HW=421.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=421.21'   (Free Discharge)
2=Pop Up Emitter  ( Controls 0.00 cfs)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
242220181614121086420

Fl
ow

  (
cf

s)

0.5

0.4

0.3

0.2

0.1

0

Inflow Area=0.050 ac
Peak Elev=422.50'
Storage=388 cf

0.53 cfs

0.07 cfs0.07 cfs

0.00 cfs
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Drainage Calculations 
9 Barnard Road 

Town of North Castle, New York 
 
 
 
 
 
 
 
 
 
 
Eliot Senor P.E. & L.S. 
July 22, 2022 
 
 
 

April 10, 2023 revised





 
 
The analysis was performed utilizing the Soil Conservation Service (SCS) TR-20 
and TR-55 methodologies.  Rainfall intensity was utilized for 25 Year and 100 
storm event at 6.49” and 9.28” respectively for a 24 hour rainfall in Westchester 
County. The development is the construction of a shed and wall. Excess surface 
stormwater generated by the impervious surfaces of the building which currently 
is not connected to any storm system shall be stored in a drainage structure to 
be constructed on-site.  
 
Pre-Development 25 & 100 Year Storm 
The Soil Conservation Service’s TR-20 method (a more accurate and precise 
calculation methodology than TR-55) as incorporated in the HydroCAD software 
was used to determine the pre-development and post-development runoff rates 
of the property. 
 
Post-Development 25 &100 Year Storm 
 
Runoff is to be mitigated by a system of 180 Cultecs which will be connected to 
the roof leader system of the entire house.  
 
Currently there is Drain inlet which has a point discharge to the neighbor to the 
west. This will be removed. A Grass swale will be constructed, and plantings will 
be paced in the area between the driveway and the property line to prevent 
sheet flow to the neighboring property. 
 
 
Table  Stormwater Runoff 

Design Storm (yr) Total Pre-
development 
Peak Runoff (cfs) 

Total Post-
Development 
Peak Runoff 
(cfs) basin 

25  5.10 4.77 
100 8.14 7.68 

 
 

Given the Post Development basin routing runoff rates for the selected storms 
shown peak runoff has no net increase of those of the Pre Development 
condition. It is concluded that the proposed design satisfactorily meets the Town 
regulation of no net increase in the rate of offsite storm water discharge. 
 



PRE

PRE-DEVELOPMENT

Routing Diagram for 9 BARNARD
Prepared by {enter your company name here},  Printed 7/22/2022
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Summary for Subcatchment PRE: PRE-DEVELOPMENT

Runoff = 5.10 cfs @ 12.18 hrs,  Volume= 0.404 af,  Depth> 4.11"
     Routed to nonexistent node Entire Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
44,713 76 Woods/grass comb., Fair, HSG C

* 6,693 98
51,406 79 Weighted Average
44,713 86.98% Pervious Area
6,693 13.02% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total



NRCC 24-hr C  25-Year Rainfall=6.49"9 BARNARD
  Printed  7/25/2022Prepared by {enter your company name here}

Page 2HydroCAD® 10.10-6a  s/n 01594  © 2020 HydroCAD Software Solutions LLC

Subcatchment PRE: PRE-DEVELOPMENT

Runoff

Hydrograph
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NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=51,406 sf
Runoff Volume=0.404 af
Runoff Depth>4.11"
Flow Length=197'
Tc=10.5 min
CN=79

5.10 cfs
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Hydrograph for Subcatchment PRE: PRE-DEVELOPMENT

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.50 0.00 0.00
6.00 0.56 0.00 0.00
6.50 0.62 0.00 0.01
7.00 0.69 0.01 0.02
7.50 0.76 0.02 0.03
8.00 0.84 0.03 0.04
8.50 0.93 0.05 0.05
9.00 1.03 0.08 0.06
9.50 1.14 0.11 0.09

10.00 1.28 0.17 0.13
10.50 1.45 0.23 0.17
11.00 1.67 0.34 0.28
11.50 2.03 0.54 0.52
12.00 3.09 1.26 2.06
12.50 4.46 2.34 1.37
13.00 4.82 2.64 0.67
13.50 5.04 2.84 0.43
14.00 5.21 2.98 0.33
14.50 5.35 3.10 0.28
15.00 5.46 3.20 0.23
15.50 5.56 3.29 0.20
16.00 5.65 3.37 0.18
16.50 5.73 3.44 0.17
17.00 5.80 3.51 0.16
17.50 5.87 3.57 0.14
18.00 5.93 3.62 0.13
18.50 5.99 3.67 0.12
19.00 6.04 3.72 0.11
19.50 6.10 3.77 0.11
20.00 6.15 3.81 0.11
20.50 6.20 3.86 0.10
21.00 6.24 3.90 0.10
21.50 6.29 3.94 0.10
22.00 6.33 3.98 0.09
22.50 6.37 4.02 0.09
23.00 6.41 4.05 0.09
23.50 6.45 4.09 0.08
24.00 6.49 4.12 0.08
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Summary for Subcatchment PRE: PRE-DEVELOPMENT

Runoff = 8.14 cfs @ 12.18 hrs,  Volume= 0.658 af,  Depth> 6.69"
     Routed to nonexistent node Entire Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  100-Year Rainfall=9.28"

Area (sf) CN Description
44,713 76 Woods/grass comb., Fair, HSG C

* 6,693 98
51,406 79 Weighted Average
44,713 86.98% Pervious Area
6,693 13.02% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total
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Subcatchment PRE: PRE-DEVELOPMENT
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NRCC 24-hr C
100-Year Rainfall=9.28"
Runoff Area=51,406 sf
Runoff Volume=0.658 af
Runoff Depth>6.69"
Flow Length=197'
Tc=10.5 min
CN=79

8.14 cfs
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Hydrograph for Subcatchment PRE: PRE-DEVELOPMENT

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.05 0.00 0.00
1.00 0.11 0.00 0.00
1.50 0.17 0.00 0.00
2.00 0.23 0.00 0.00
2.50 0.29 0.00 0.00
3.00 0.35 0.00 0.00
3.50 0.42 0.00 0.00
4.00 0.49 0.00 0.00
4.50 0.56 0.00 0.00
5.00 0.64 0.00 0.01
5.50 0.72 0.01 0.02
6.00 0.80 0.02 0.03
6.50 0.88 0.04 0.04
7.00 0.98 0.06 0.06
7.50 1.09 0.10 0.08
8.00 1.21 0.14 0.10
8.50 1.33 0.19 0.12
9.00 1.47 0.25 0.15
9.50 1.63 0.32 0.20

10.00 1.83 0.43 0.26
10.50 2.07 0.56 0.33
11.00 2.39 0.77 0.53
11.50 2.90 1.12 0.92
12.00 4.42 2.31 3.42
12.50 6.38 4.02 2.12
13.00 6.89 4.48 1.02
13.50 7.21 4.78 0.66
14.00 7.45 5.00 0.50
14.50 7.65 5.18 0.42
15.00 7.81 5.33 0.35
15.50 7.95 5.46 0.30
16.00 8.07 5.58 0.28
16.50 8.19 5.69 0.26
17.00 8.30 5.79 0.24
17.50 8.40 5.88 0.21
18.00 8.48 5.96 0.19
18.50 8.56 6.04 0.18
19.00 8.64 6.11 0.17
19.50 8.72 6.18 0.17
20.00 8.79 6.25 0.16
20.50 8.86 6.31 0.16
21.00 8.93 6.38 0.15
21.50 8.99 6.44 0.14
22.00 9.05 6.50 0.14
22.50 9.11 6.55 0.13
23.00 9.17 6.61 0.13
23.50 9.23 6.66 0.12
24.00 9.28 6.71 0.12
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Summary for Subcatchment POST: POST

Runoff = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af,  Depth> 4.00"
     Routed to Link A : "A"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
44,580 76 Woods/grass comb., Fair, HSG C

* 4,653 98
49,233 78 Weighted Average
44,580 90.55% Pervious Area
4,653 9.45% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.2200 7.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total
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Subcatchment POST: POST

Runoff
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NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=49,233 sf
Runoff Volume=0.377 af
Runoff Depth>4.00"
Flow Length=197'
Tc=10.5 min
CN=78

4.77 cfs
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Hydrograph for Subcatchment POST: POST

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.50 0.00 0.00
6.00 0.56 0.00 0.00
6.50 0.62 0.00 0.00
7.00 0.69 0.01 0.01
7.50 0.76 0.01 0.02
8.00 0.84 0.03 0.03
8.50 0.93 0.04 0.04
9.00 1.03 0.07 0.06
9.50 1.14 0.10 0.08

10.00 1.28 0.15 0.11
10.50 1.45 0.21 0.15
11.00 1.67 0.31 0.26
11.50 2.03 0.50 0.47
12.00 3.09 1.19 1.91
12.50 4.46 2.26 1.29
13.00 4.82 2.56 0.63
13.50 5.04 2.75 0.41
14.00 5.21 2.89 0.31
14.50 5.35 3.01 0.26
15.00 5.46 3.11 0.22
15.50 5.56 3.19 0.19
16.00 5.65 3.27 0.17
16.50 5.73 3.34 0.16
17.00 5.80 3.41 0.15
17.50 5.87 3.47 0.13
18.00 5.93 3.52 0.12
18.50 5.99 3.57 0.11
19.00 6.04 3.62 0.11
19.50 6.10 3.66 0.11
20.00 6.15 3.71 0.10
20.50 6.20 3.75 0.10
21.00 6.24 3.79 0.10
21.50 6.29 3.84 0.09
22.00 6.33 3.87 0.09
22.50 6.37 3.91 0.08
23.00 6.41 3.95 0.08
23.50 6.45 3.98 0.08
24.00 6.49 4.01 0.07
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Summary for Subcatchment ROOF: ROOF

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth> 6.25"
     Routed to Pond 1P : CULTEC

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  25-Year Rainfall=6.49"

Area (sf) CN Description
2,173 98 Roofs, HSG C
2,173 100.00% Impervious Area

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

0.1 25 0.5000 3.95 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

Subcatchment ROOF: ROOF

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
25-Year Rainfall=6.49"
Runoff Area=2,173 sf
Runoff Volume=0.026 af
Runoff Depth>6.25"
Flow Length=25'
Slope=0.5000 '/'
Tc=0.1 min
CN=98

0.37 cfs
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Hydrograph for Subcatchment ROOF: ROOF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.00
2.50 0.20 0.07 0.00
3.00 0.25 0.10 0.00
3.50 0.29 0.14 0.00
4.00 0.34 0.18 0.00
4.50 0.39 0.22 0.00
5.00 0.45 0.27 0.00
5.50 0.50 0.32 0.01
6.00 0.56 0.37 0.01
6.50 0.62 0.43 0.01
7.00 0.69 0.49 0.01
7.50 0.76 0.56 0.01
8.00 0.84 0.64 0.01
8.50 0.93 0.73 0.01
9.00 1.03 0.82 0.01
9.50 1.14 0.93 0.01

10.00 1.28 1.07 0.01
10.50 1.45 1.23 0.02
11.00 1.67 1.45 0.03
11.50 2.03 1.81 0.05
12.00 3.09 2.86 0.27
12.50 4.46 4.22 0.05
13.00 4.82 4.58 0.03
13.50 5.04 4.81 0.02
14.00 5.21 4.97 0.02
14.50 5.35 5.11 0.01
15.00 5.46 5.22 0.01
15.50 5.56 5.32 0.01
16.00 5.65 5.41 0.01
16.50 5.73 5.49 0.01
17.00 5.80 5.57 0.01
17.50 5.87 5.63 0.01
18.00 5.93 5.70 0.01
18.50 5.99 5.75 0.01
19.00 6.04 5.81 0.01
19.50 6.10 5.86 0.01
20.00 6.15 5.91 0.01
20.50 6.20 5.96 0.00
21.00 6.24 6.00 0.00
21.50 6.29 6.05 0.00
22.00 6.33 6.09 0.00
22.50 6.37 6.14 0.00
23.00 6.41 6.18 0.00
23.50 6.45 6.21 0.00
24.00 6.49 6.25 0.00
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Summary for Pond 1P: CULTEC

[92] Warning: Device #2 is above defined storage

Inflow Area = 0.050 ac,100.00% Impervious,  Inflow Depth > 6.25"    for  25-Year event
Inflow = 0.37 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.07 cfs @ 11.72 hrs,  Volume= 0.026 af,  Atten= 82%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.72 hrs,  Volume= 0.026 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link A : "A"

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 421.90' @ 12.30 hrs   Surf.Area= 488 sf   Storage= 213 cf

Plug-Flow detention time= 14.6 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 14.4 min ( 754.0 - 739.6 )

Volume Invert Avail.Storage Storage Description
#1A 421.21' 259 cf 15.00'W x 32.50'L x 1.79'H Field A

873 cf Overall - 227 cf Embedded = 646 cf  x 40.0% Voids
#2A 421.46' 227 cf Cultec C-100HD  x 16  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 4 rows

#3 422.50' 1 cf 0.50'D x 1.50'H Vertical Cone/Cylinder  x 4 -Impervious
487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 421.21' 6.000 in/hr Exfiltration over Surface area   
#2 Primary 424.00' 6.0" Horiz. Pop Up Emitter X 4.00    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 11.72 hrs  HW=421.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=421.21'   (Free Discharge)
2=Pop Up Emitter  ( Controls 0.00 cfs)
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Pond 1P: CULTEC

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.050 ac
Peak Elev=421.90'
Storage=213 cf

0.37 cfs

0.07 cfs

0.07 cfs

0.00 cfs
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Hydrograph for Pond 1P: CULTEC

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 421.21 0.00 0.00 0.00
0.50 0.00 0 421.21 0.00 0.00 0.00
1.00 0.00 0 421.21 0.00 0.00 0.00
1.50 0.00 0 421.21 0.00 0.00 0.00
2.00 0.00 0 421.21 0.00 0.00 0.00
2.50 0.00 0 421.21 0.00 0.00 0.00
3.00 0.00 0 421.21 0.00 0.00 0.00
3.50 0.00 0 421.21 0.00 0.00 0.00
4.00 0.00 0 421.21 0.00 0.00 0.00
4.50 0.00 0 421.21 0.00 0.00 0.00
5.00 0.00 0 421.21 0.00 0.00 0.00
5.50 0.01 0 421.21 0.01 0.01 0.00
6.00 0.01 0 421.21 0.01 0.01 0.00
6.50 0.01 0 421.21 0.01 0.01 0.00
7.00 0.01 1 421.21 0.01 0.01 0.00
7.50 0.01 1 421.21 0.01 0.01 0.00
8.00 0.01 1 421.21 0.01 0.01 0.00
8.50 0.01 1 421.21 0.01 0.01 0.00
9.00 0.01 1 421.21 0.01 0.01 0.00
9.50 0.01 1 421.22 0.01 0.01 0.00

10.00 0.01 1 421.22 0.01 0.01 0.00
10.50 0.02 1 421.22 0.02 0.02 0.00
11.00 0.03 2 421.22 0.03 0.03 0.00
11.50 0.05 3 421.23 0.04 0.04 0.00
12.00 0.27 81 421.54 0.07 0.07 0.00
12.50 0.05 206 421.88 0.07 0.07 0.00
13.00 0.03 149 421.72 0.07 0.07 0.00
13.50 0.02 68 421.51 0.07 0.07 0.00
14.00 0.02 1 421.22 0.02 0.02 0.00
14.50 0.01 1 421.22 0.01 0.01 0.00
15.00 0.01 1 421.21 0.01 0.01 0.00
15.50 0.01 1 421.21 0.01 0.01 0.00
16.00 0.01 1 421.21 0.01 0.01 0.00
16.50 0.01 1 421.21 0.01 0.01 0.00
17.00 0.01 1 421.21 0.01 0.01 0.00
17.50 0.01 1 421.21 0.01 0.01 0.00
18.00 0.01 0 421.21 0.01 0.01 0.00
18.50 0.01 0 421.21 0.01 0.01 0.00
19.00 0.01 0 421.21 0.01 0.01 0.00
19.50 0.01 0 421.21 0.01 0.01 0.00
20.00 0.01 0 421.21 0.01 0.01 0.00
20.50 0.00 0 421.21 0.00 0.00 0.00
21.00 0.00 0 421.21 0.00 0.00 0.00
21.50 0.00 0 421.21 0.00 0.00 0.00
22.00 0.00 0 421.21 0.00 0.00 0.00
22.50 0.00 0 421.21 0.00 0.00 0.00
23.00 0.00 0 421.21 0.00 0.00 0.00
23.50 0.00 0 421.21 0.00 0.00 0.00
24.00 0.00 0 421.21 0.00 0.00 0.00
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Summary for Link A: "A"

Inflow Area = 1.180 ac, 13.28% Impervious,  Inflow Depth > 3.84"    for  25-Year event
Inflow = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af
Primary = 4.77 cfs @ 12.18 hrs,  Volume= 0.377 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link A: "A"

Inflow
Primary

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Inflow Area=1.180 ac
4.77 cfs

4.77 cfs
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Hydrograph for Link A: "A"

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.01 0.00 0.01
7.50 0.02 0.00 0.02
8.00 0.03 0.00 0.03
8.50 0.04 0.00 0.04
9.00 0.06 0.00 0.06
9.50 0.08 0.00 0.08

10.00 0.11 0.00 0.11
10.50 0.15 0.00 0.15
11.00 0.26 0.00 0.26
11.50 0.47 0.00 0.47
12.00 1.91 0.00 1.91
12.50 1.29 0.00 1.29
13.00 0.63 0.00 0.63
13.50 0.41 0.00 0.41
14.00 0.31 0.00 0.31
14.50 0.26 0.00 0.26
15.00 0.22 0.00 0.22
15.50 0.19 0.00 0.19
16.00 0.17 0.00 0.17
16.50 0.16 0.00 0.16
17.00 0.15 0.00 0.15
17.50 0.13 0.00 0.13
18.00 0.12 0.00 0.12
18.50 0.11 0.00 0.11
19.00 0.11 0.00 0.11
19.50 0.11 0.00 0.11
20.00 0.10 0.00 0.10
20.50 0.10 0.00 0.10
21.00 0.10 0.00 0.10
21.50 0.09 0.00 0.09
22.00 0.09 0.00 0.09
22.50 0.08 0.00 0.08
23.00 0.08 0.00 0.08
23.50 0.08 0.00 0.08
24.00 0.07 0.00 0.07
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Summary for Subcatchment POST: POST

Runoff = 7.68 cfs @ 12.18 hrs,  Volume= 0.619 af,  Depth> 6.57"
     Routed to Link A : "A"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  100-Year Rainfall=9.28"

Area (sf) CN Description
44,580 76 Woods/grass comb., Fair, HSG C

* 4,653 98
49,233 78 Weighted Average
44,580 90.55% Pervious Area
4,653 9.45% Impervious Area

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

2.5 24 0.0800 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

4.3 38 0.0520 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

3.4 38 0.0900 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.0 7 0.0900 4.83 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 13 0.0700 4.26 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 14 0.0700 5.37 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 41 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.0 22 0.2200 7.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

10.5 197 Total
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Subcatchment POST: POST

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

NRCC 24-hr C
100-Year Rainfall=9.28"
Runoff Area=49,233 sf
Runoff Volume=0.619 af
Runoff Depth>6.57"
Flow Length=197'
Tc=10.5 min
CN=78

7.68 cfs
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Hydrograph for Subcatchment POST: POST

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.05 0.00 0.00
1.00 0.11 0.00 0.00
1.50 0.17 0.00 0.00
2.00 0.23 0.00 0.00
2.50 0.29 0.00 0.00
3.00 0.35 0.00 0.00
3.50 0.42 0.00 0.00
4.00 0.49 0.00 0.00
4.50 0.56 0.00 0.00
5.00 0.64 0.00 0.01
5.50 0.72 0.01 0.01
6.00 0.80 0.02 0.02
6.50 0.88 0.03 0.04
7.00 0.98 0.05 0.05
7.50 1.09 0.08 0.07
8.00 1.21 0.12 0.09
8.50 1.33 0.16 0.11
9.00 1.47 0.22 0.13
9.50 1.63 0.29 0.18

10.00 1.83 0.39 0.24
10.50 2.07 0.52 0.31
11.00 2.39 0.72 0.49
11.50 2.90 1.06 0.85
12.00 4.42 2.23 3.21
12.50 6.38 3.91 2.01
13.00 6.89 4.37 0.97
13.50 7.21 4.67 0.63
14.00 7.45 4.88 0.47
14.50 7.65 5.06 0.40
15.00 7.81 5.21 0.33
15.50 7.95 5.34 0.29
16.00 8.07 5.46 0.27
16.50 8.19 5.57 0.24
17.00 8.30 5.67 0.22
17.50 8.40 5.76 0.20
18.00 8.48 5.84 0.18
18.50 8.56 5.91 0.17
19.00 8.64 5.99 0.16
19.50 8.72 6.06 0.16
20.00 8.79 6.13 0.15
20.50 8.86 6.19 0.15
21.00 8.93 6.25 0.14
21.50 8.99 6.31 0.14
22.00 9.05 6.37 0.13
22.50 9.11 6.43 0.13
23.00 9.17 6.48 0.12
23.50 9.23 6.54 0.12
24.00 9.28 6.58 0.11



NRCC 24-hr C  100-Year Rainfall=9.28"9 BARNARD
Prepared by Gabriel E Senor PC

Page 14HydroCAD® 10.20-2g  s/n 01594  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment ROOF: ROOF

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth> 9.04"
     Routed to Pond 1P : CULTEC

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NRCC 24-hr C  100-Year Rainfall=9.28"

Area (sf) CN Description
2,173 98 Roofs, HSG C
2,173 100.00% Impervious Area

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

0.1 25 0.5000 3.95 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

Subcatchment ROOF: ROOF

Runoff

Hydrograph
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NRCC 24-hr C
100-Year Rainfall=9.28"
Runoff Area=2,173 sf
Runoff Volume=0.038 af
Runoff Depth>9.04"
Flow Length=25'
Slope=0.5000 '/'
Tc=0.1 min
CN=98

0.53 cfs
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Hydrograph for Subcatchment ROOF: ROOF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.05 0.00 0.00
1.00 0.11 0.02 0.00
1.50 0.17 0.05 0.00
2.00 0.23 0.09 0.00
2.50 0.29 0.14 0.01
3.00 0.35 0.19 0.01
3.50 0.42 0.25 0.01
4.00 0.49 0.31 0.01
4.50 0.56 0.38 0.01
5.00 0.64 0.45 0.01
5.50 0.72 0.52 0.01
6.00 0.80 0.59 0.01
6.50 0.88 0.68 0.01
7.00 0.98 0.77 0.01
7.50 1.09 0.88 0.01
8.00 1.21 0.99 0.01
8.50 1.33 1.12 0.01
9.00 1.47 1.25 0.01
9.50 1.63 1.41 0.02

10.00 1.83 1.61 0.02
10.50 2.07 1.84 0.03
11.00 2.39 2.16 0.04
11.50 2.90 2.67 0.07
12.00 4.42 4.18 0.38
12.50 6.38 6.14 0.07
13.00 6.89 6.65 0.04
13.50 7.21 6.97 0.03
14.00 7.45 7.21 0.02
14.50 7.65 7.41 0.02
15.00 7.81 7.57 0.01
15.50 7.95 7.71 0.01
16.00 8.07 7.83 0.01
16.50 8.19 7.95 0.01
17.00 8.30 8.06 0.01
17.50 8.40 8.16 0.01
18.00 8.48 8.24 0.01
18.50 8.56 8.32 0.01
19.00 8.64 8.40 0.01
19.50 8.72 8.48 0.01
20.00 8.79 8.55 0.01
20.50 8.86 8.62 0.01
21.00 8.93 8.69 0.01
21.50 8.99 8.75 0.01
22.00 9.05 8.81 0.01
22.50 9.11 8.87 0.01
23.00 9.17 8.93 0.01
23.50 9.23 8.99 0.01
24.00 9.28 9.04 0.00
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Summary for Pond 1P: CULTEC

[92] Warning: Device #2 is above defined storage

Inflow Area = 0.050 ac,100.00% Impervious,  Inflow Depth > 9.04"    for  100-Year event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af
Outflow = 0.07 cfs @ 11.52 hrs,  Volume= 0.038 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.52 hrs,  Volume= 0.038 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link A : "A"

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 422.50' @ 12.50 hrs   Surf.Area= 488 sf   Storage= 388 cf

Plug-Flow detention time= 30.2 min calculated for 0.038 af (100% of inflow)
Center-of-Mass det. time= 30.1 min ( 764.8 - 734.7 )

Volume Invert Avail.Storage Storage Description
#1A 421.21' 259 cf 15.00'W x 32.50'L x 1.79'H Field A

873 cf Overall - 227 cf Embedded = 646 cf  x 40.0% Voids
#2A 421.46' 227 cf Cultec C-100HD  x 16  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 4 rows

#3 422.50' 1 cf 0.50'D x 1.50'H Vertical Cone/Cylinder  x 4 -Impervious
487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 421.21' 6.000 in/hr Exfiltration over Surface area   
#2 Primary 424.00' 6.0" Horiz. Pop Up Emitter X 4.00    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 11.52 hrs  HW=421.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=421.21'   (Free Discharge)
2=Pop Up Emitter  ( Controls 0.00 cfs)



NRCC 24-hr C  100-Year Rainfall=9.28"9 BARNARD
Prepared by Gabriel E Senor PC

Page 17HydroCAD® 10.20-2g  s/n 01594  © 2022 HydroCAD Software Solutions LLC

Pond 1P: CULTEC

Inflow
Outflow
Discarded
Primary

Hydrograph
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Inflow Area=0.050 ac
Peak Elev=422.50'
Storage=388 cf

0.53 cfs

0.07 cfs

0.07 cfs

0.00 cfs



NRCC 24-hr C  100-Year Rainfall=9.28"9 BARNARD
Prepared by Gabriel E Senor PC

Page 18HydroCAD® 10.20-2g  s/n 01594  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: CULTEC

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 421.21 0.00 0.00 0.00
0.50 0.00 0 421.21 0.00 0.00 0.00
1.00 0.00 0 421.21 0.00 0.00 0.00
1.50 0.00 0 421.21 0.00 0.00 0.00
2.00 0.00 0 421.21 0.00 0.00 0.00
2.50 0.01 0 421.21 0.01 0.01 0.00
3.00 0.01 0 421.21 0.01 0.01 0.00
3.50 0.01 0 421.21 0.01 0.01 0.00
4.00 0.01 1 421.21 0.01 0.01 0.00
4.50 0.01 1 421.21 0.01 0.01 0.00
5.00 0.01 1 421.21 0.01 0.01 0.00
5.50 0.01 1 421.21 0.01 0.01 0.00
6.00 0.01 1 421.21 0.01 0.01 0.00
6.50 0.01 1 421.21 0.01 0.01 0.00
7.00 0.01 1 421.21 0.01 0.01 0.00
7.50 0.01 1 421.21 0.01 0.01 0.00
8.00 0.01 1 421.21 0.01 0.01 0.00
8.50 0.01 1 421.22 0.01 0.01 0.00
9.00 0.01 1 421.22 0.01 0.01 0.00
9.50 0.02 1 421.22 0.02 0.02 0.00

10.00 0.02 2 421.22 0.02 0.02 0.00
10.50 0.03 2 421.22 0.02 0.02 0.00
11.00 0.04 3 421.23 0.04 0.04 0.00
11.50 0.07 5 421.24 0.06 0.06 0.00
12.00 0.38 157 421.74 0.07 0.07 0.00
12.50 0.07 388 422.50 0.07 0.07 0.00
13.00 0.04 359 422.36 0.07 0.07 0.00
13.50 0.03 296 422.14 0.07 0.07 0.00
14.00 0.02 217 421.91 0.07 0.07 0.00
14.50 0.02 131 421.68 0.07 0.07 0.00
15.00 0.01 39 421.41 0.07 0.07 0.00
15.50 0.01 1 421.22 0.01 0.01 0.00
16.00 0.01 1 421.22 0.01 0.01 0.00
16.50 0.01 1 421.21 0.01 0.01 0.00
17.00 0.01 1 421.21 0.01 0.01 0.00
17.50 0.01 1 421.21 0.01 0.01 0.00
18.00 0.01 1 421.21 0.01 0.01 0.00
18.50 0.01 1 421.21 0.01 0.01 0.00
19.00 0.01 1 421.21 0.01 0.01 0.00
19.50 0.01 1 421.21 0.01 0.01 0.00
20.00 0.01 1 421.21 0.01 0.01 0.00
20.50 0.01 1 421.21 0.01 0.01 0.00
21.00 0.01 1 421.21 0.01 0.01 0.00
21.50 0.01 1 421.21 0.01 0.01 0.00
22.00 0.01 0 421.21 0.01 0.01 0.00
22.50 0.01 0 421.21 0.01 0.01 0.00
23.00 0.01 0 421.21 0.01 0.01 0.00
23.50 0.01 0 421.21 0.01 0.01 0.00
24.00 0.00 0 421.21 0.00 0.00 0.00
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Summary for Link A: "A"

Inflow Area = 1.180 ac, 13.28% Impervious,  Inflow Depth > 6.29"    for  100-Year event
Inflow = 7.68 cfs @ 12.18 hrs,  Volume= 0.619 af
Primary = 7.68 cfs @ 12.18 hrs,  Volume= 0.619 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link A: "A"
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Hydrograph for Link A: "A"

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.01 0.00 0.01
5.50 0.01 0.00 0.01
6.00 0.02 0.00 0.02
6.50 0.04 0.00 0.04
7.00 0.05 0.00 0.05
7.50 0.07 0.00 0.07
8.00 0.09 0.00 0.09
8.50 0.11 0.00 0.11
9.00 0.13 0.00 0.13
9.50 0.18 0.00 0.18

10.00 0.24 0.00 0.24
10.50 0.31 0.00 0.31
11.00 0.49 0.00 0.49
11.50 0.85 0.00 0.85
12.00 3.21 0.00 3.21
12.50 2.01 0.00 2.01
13.00 0.97 0.00 0.97
13.50 0.63 0.00 0.63
14.00 0.47 0.00 0.47
14.50 0.40 0.00 0.40
15.00 0.33 0.00 0.33
15.50 0.29 0.00 0.29
16.00 0.27 0.00 0.27
16.50 0.24 0.00 0.24
17.00 0.22 0.00 0.22
17.50 0.20 0.00 0.20
18.00 0.18 0.00 0.18
18.50 0.17 0.00 0.17
19.00 0.16 0.00 0.16
19.50 0.16 0.00 0.16
20.00 0.15 0.00 0.15
20.50 0.15 0.00 0.15
21.00 0.14 0.00 0.14
21.50 0.14 0.00 0.14
22.00 0.13 0.00 0.13
22.50 0.13 0.00 0.13
23.00 0.12 0.00 0.12
23.50 0.12 0.00 0.12
24.00 0.11 0.00 0.11



Gabriel E. Senor, P.C.
Engineers Planners Surveyors
90 N Central Park Avenue
Hartsdale, NY 10530
Tel: (914) 422-0070
Fax: (914) 422-3009
E-Mail: Eliot@gesenor.com

MEMORANDUM

TO: Town of North Castle
FROM: Eliot Senor P.E. L.S.
SUBJECT: 9 Barnard Road

DATE: July 25, 2022

GENERAL COMMENTS

1. The plan shall demonstrate that all required setbacks to the septic, well and stormwater

facilities meet minimum WCHD requirements. We note that the domestic well serving the

adjacent property to the east is relatively close to the common property line. This well

should be survey located and illustrated on the plan to demonstrate that the required

separation distance between the well and stormwater management system can be

maintained.

Plan development has Health Department Approval. Well information shown as

per Health Department records.

2. The applicant has provided building elevations and floor plans of the existing shed to be

legalized for the Planning Board's consideration.

Noted.

3. The applicant has provided a Landscaping Plan for consideration by the Planning Board. The
Site Plan shall depict all Town-regulated trees proposed to be removed or protected within and
ten (10) feet beyond the proposed limit of disturbance. It appears that, at a minimum, additional
tree removal is required for the proposed lower retaining wall. We note that in addition to the two
(2), 20-inch pine trees illustrated on the plan, that there exists a relatively dense vegetated buffer
between the adjoining lots. This buffer will require clearing in order to construct the
retaining wall. The plan proposes to replant this area with a mix of dwarf junipers and boxwoods.
We would recommend that the Planning Board consider requiring a more robust screening plan.

A landscape plan has been prepared by a landscape architect based upon suggestion by

Planning Board. Proposed lower wall no longer being considered.



4. The plan illustrates an existing stone retaining wall along the eastern property line at the front of
the site. This wall was constructed without prior approval and exceeds six (6) feet in
height. This office is not aware of any prior design or construction certification nor was this office
able to inspect its construction. Portions of the wall had been constructed within the Town right-of-
way and are now proposed to be removed and the area restored. We offer the following comment
relative to the wall:

 The limits of the wall to be removed within the Town right-of-way are illustrated on the plan.

The plan shall also illustrate and detail the means to restore this area.

Restoration noted on plan. Sediment and Soil Stockpile measures shown.

 As previously requested, the applicant shall provide an estimate of the quantity of fill imported to

the site to construct and backfill the wall. As part of this estimate and based on a field visit attended

by this office and the Building Inspector during the prior application, it appeared that fill was also

imported to regrade a portion of the rear yard. This assumption was supported by review of

available Westchester County GIS data and the buried "feet" of existing trees in the rear yard. This

added material should be included in any cut/fill calculation.

Approximately 450 cubic yards of fill has been placed behind the wall. The rear yard was

regraded and a planting berm was added. It is estimated to be approximately 350 cubic

yards.

 The Stone Wall Detail illustrates a tiered retaining wall with a maximum height of four (4) feet. The

existing retaining wall is not dimensioned on the detail. However, based on field visits, the wall

reaches heights of approximately eight (8) feet. The lower tiered wall does not dimension the footing

width or depth of crushed stone backfill. The retaining wall design and detail shall be updated

accordingly. When the original wall was first constructed, and as part of the prior application, the

applicant was required to provide a design certification by a New York State Licensed

Professional Engineer demonstrating that the wall, as constructed, is stable, has been adequately

sized to provide appropriate factors of safety for sliding, overturning and bearing, and has been

constructed in accordance with the design and detail. Said certification was not received by this

office. It is not clear why the lower retaining wall is required or being proposed at this time. We

assume that the plan to construct a second tier with a maximum height of four (4) feet is to

eliminate the need to provide the above certification. However, the proposed retaining wall plan

will require clearing of whatever vegetated buffer remains along the property line. The Planning

Board should consider whether this is appropriate or if the wall should remain as is and the

certification be provided.

The construction of the lower wall is no longer under consideration. It was suggested at

the Planning Board site visit that the existing wall will remain. A letter of certification It to

the construction and stability has been provided with this submission.

 The existing retaining wall had been constructed immediately adjacent to several trees,

compromising the root zone and structure. As previously noted, their long-term survival was



questionable. We note that there is at least one dead tree in the immediate vicinity of the retaining

wall (assumed to be the 14" tree illustrated on the plan). This should be confirmed by the applicant.

We would recommend that the dead tree be shown to be removed. The Planning Board should

discuss whether additional plantings are appropriate.

See Landscape Plan provided.

The plan illustrates a temporary construction access above the existing retaining wall for

construction of the infiltration system. The plan must be revised to illustrate how the area of the

lower wall will be accessed for construction and what measures will be used to protect the

downgradient property from being disturbed. It is not clear how the proposed lower wall can be

constructed as proposed without some level of disturbance to the adjoining property.

Erosion control measures have been provided,

5. As part of the prior application, the Building Department had required soil sampling to
insure the import material was clean and complied with applicable NYSDEC Part 360
regulations. An analysis and report, prepared by Sterling Environmental Engineering, P.C.,
was provided. We the following preliminary comments:

 The report should be sealed by a NYS Licensed Professional Engineer.

 The report should include a summary table that lists the concentrations of all detected

compounds vs. the allowable limits for Unrestricted Use and Residential use for review by the

Building Inspector and consideration by the Planning Board.

 There does not appear to be analytics provided for PCBs/Pesticides.

 The Planning Board should discuss whether the report should be reviewed further

by the Town's hydrogeologic consultant.

Revised report to be provided prior to meeting.

6. The plan proposes an infiltration system to collect and mitigate stormwater runoff

generated from the existing residence and shed. The existing roof leader connection that

discharges off site is proposed to be removed. This office previously witnessed soil testing in the

vicinity of the practice to demonstrate that suitable soils exist. We note, however, that the depth to

rock, as noted on the plan, is approximately five (5) feet. As such, it does not appear that the

required 3 ft minimum separation will be provided by the design. The infiltration system layout shall

be adjusted accordingly. We would also recommend that an additional inspection port be shown

the unit to which the storm piping is connected.

Storm system has been updated for proper 3 ft. separation.



7. The plan proposes to remove the existing drain inlet located within the driveway, which currently

discharges to the adjoining property. The plan, however, does not illustrate how runoff from the

driveway will be collected or conveyed. Without the inlet, it appears that stormwater runoff will

continue to sheet flow toward the adjoining property. The applicant should review this layout and

consider an alternative to collect and mitigate this flow. We note that should this drain inlet be

connected to the infiltration system, the WCHD minimum required setback to a drilled well is 100

feet.

The existing drain will be removed along with the point discharge. To prevent sheet flow a

grass swale will be constructed and additional plantings of Forsythia will be planted.

8. Drawing S-2 appears to have been named incorrectly and should be revised to "Proposed

Conditions".

Drawing S-2 has been revised to “Proposed Conditions”














	Cover Letter
	Application
	Soil Report
	Site Plans
	Drainage Report*
	Memo To North Castle
	Planting Plan
	Architectural Plan

