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NOTES:

1. All walls greater than four (4) feet in height shall be certified by the
Design Professional prior to issuance of a Certificate of
Occupancy/Completion.

2. Disturbance limits shall be staked in the field prior to construction.

3. Septic system design was done by Paul A. Berte, P.E., Ossining, NY  10562.
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Architect:NOTES:

1. All walls greater than four (4) feet in height shall be certified by the Design
Professional prior to issuance of a Certificate of Occupancy/Completion.

2. Disturbance limits shall be staked in the field prior to construction.

3. All storm drainage pipes (8" or larger) shall be smooth interior corrugated
polyethylene drainage pipe (CPDP) and shall be N-12 pipe as manufactured by
Advanced Drainage Systems (ADS), or approved equal.  4" and 6" drainage pipes
shall be Schedule 35 PVC.

4. Septic system design was done by Paul A. Berte, P.E., Ossining, NY  10562.
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Erosion and Sediment
Control Plan
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NOTES:

1. All walls greater than four (4) feet in height shall be certified by the Design Professional prior to
issuance of a Certificate of Occupancy/Completion.

2. Disturbance limits shall be staked in the field prior to construction.

3. Area of disturbance is calculated to be 46,367 square feet (1.064 acres).
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Revised as per comments
of RPRC

01/02/2024

CONSTRUCTION SEQUENCE NARRATIVE FOR SITE CONSTRUCTION

All erosion and sedimentation control measures and procedures shall comply with
the latest edition (2016) of the New York State Department of Environmental
Conservation publication Standards and Specifications for Erosion and Sediment
Control. Erosion control measures shall be installed prior to the start of
construction and maintained in effective condition throughout the construction
period.

Land disturbance shall be kept to a minimum. Restabilization and final
stabilization of disturbed ground surfaces shall be scheduled as soon as
practicable following disturbance.

Notify all appropriate authorities (i.e., Town of North Castle Building and
Engineering Department - Telephone: (914-273-3000 ext. 44) at least 48 hours
prior to the commencement of site work.

Identify Disturbance Limits - Identify in the field with flagging or markers the limits
of the areas to be disturbed within the property in accordance with the drawing
C-101.

The disturbance limits shall be staked in the field prior to construction.

Call Dig Safe New York - Contractor is required to verify all existing underground
and overhead utilities prior to any construction activity by calling Dig Safe New
York and conducting one's own due diligence.

Definition: Final Stabilization - means that all soil disturbance activities have
ceased and a uniform, perennial vegetative cover with a density of eighty (80)
percent over the entire pervious surface has been established; or other equivalent
stabilization measures, such as permanent landscape mulches, rock rip-rap or
washed/crushed stone have been applied on all disturbed areas that are not
covered by permanent structures, concrete or pavement.

CONSTRUCTION SEQUENCE

1. Site Preparation - The existing driveway from Byram Ridge Road will be used as
the construction access for site construction activities (see drawing C-103).

Install Erosion and Sediment Control Measures:
Install silt fence as per the instructions of the manufacturer and as shown on
the construction details.  Silt fence shall be installed in the locations as shown
on the drawings.  Where one length of silt fence ends and another begins,
provide a minimum 10 foot overlap.  Additional silt fence may be placed in the
field at the discretion of representatives of the approving authorities.  Silt fence
shall be maintained in operable condition and shall not be removed until
disturbed areas are thoroughly stabilized.

Install the stabilized construction entrance in the location shown on the plan
and maintain the entrance throughout the duration of the work.

Install construction fencing measures as delineated on the drawings to ensure
that impacts to existing site improvements, trees and vegetation to remain are
avoided.

Fence in an area for trash and waste to prevent it from being blown and
washed to neighboring properties or to the public street.

2. Demolition of House - Prior to demolition, ensure that all of the utility services
to the house have been disconnected or plugged.  Demolish the house and
remove the footings and foundation in accordance with the architect's plans.
Place clean topsoil and seed and mulch, or place sod to stabilize the disturbed
ground surface at the excavation site.

3. Construct the Driveway Access to the New House - Grade the driveway to the
new house location.  Clear the area for the future septic system and place the
run-of-bank fill to the required elevations.

4. House Construction and Driveway Grading - Construct the house in accordance
with the architect's plans.  Grade the new driveway in accordance with the
engineer's plans.  Stockpile soil and soil/rock removed during excavation and
protect the stockpile in the location(s) shown on the drawings and in
accordance with the detail.  Grade the perimeter of the house and establish the
grades in the driveway in accordance with Drawing C-103.

5. Install Storm Drainage Facilities -Install the proposed drainage system from the
lowest (i.e., the proposed subsurface storm drainage pipes) to the highest
elevations (the roof drain leaders of the house and catch basins in the new
driveway).  Connect the house roof drain leaders and driveway catch basin to
the storm drainage system.  Install the catch basins in accordance with the
plans.  At each catch basin, install the inlet protection to prevent sediment from
disturbed areas being conveyed into the storm drainage system.

6. Install Septic System and Well - The new residence will be served with a new
on-site subsurface sewage treatment system and potable water well.  The
septic system will  Install the septic tank, distribution box and absorption
trenches to the elevations and details depicted on the plans and the profile.
Apply 6” of topsoil and seed the disturbed area.  Install the well in accordance
with the plans.

7. Prepare the Disturbed Area for Final Stabilization and Planting - Clean up all
residual site debris and litter and prepare all disturbed areas for topsoiling and
seeding and/or planting.  All disturbed areas are to be seeded with the
permanent grass seed mix noted in the architect's plans.

Restore the permeability of all areas that were disturbed by construction
activity by following the Soil Restoration steps in accordance with the New York
State Stormwater Management Design Manual, as follows:

Apply 3 inches of compost over subsoil.
Till compost into subsoil to a depth of at least 12 inches using a cat-mounted
ripper, tractor-mounted disc, or tiller, mixing, and circulating air and compost
into subsoils.
Rock-pick until uplifted stone/rock materials of four inches and larger size are
cleaned off the site.
Apply topsoil to a depth of 6 inches.
Vegetate as required by approved plan.
Provide straw mulch cover over seeded areas.

8. Remove the erosion control measures only after full vegetative stabilization
occurs on the site.
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ECM
Submission to Planning
Board

02/12/2024

TB

AutoCAD SHX Text
80

AutoCAD SHX Text
66

AutoCAD SHX Text
68

AutoCAD SHX Text
70

AutoCAD SHX Text
72

AutoCAD SHX Text
58

AutoCAD SHX Text
56

AutoCAD SHX Text
54

AutoCAD SHX Text
50

AutoCAD SHX Text
52

AutoCAD SHX Text
60

AutoCAD SHX Text
62

AutoCAD SHX Text
64

AutoCAD SHX Text
90

AutoCAD SHX Text
74

AutoCAD SHX Text
76

AutoCAD SHX Text
78

AutoCAD SHX Text
82

AutoCAD SHX Text
84

AutoCAD SHX Text
86

AutoCAD SHX Text
88

AutoCAD SHX Text
92

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
98

AutoCAD SHX Text
92

AutoCAD SHX Text
48

AutoCAD SHX Text
98

AutoCAD SHX Text
96

AutoCAD SHX Text
94

AutoCAD SHX Text
92

AutoCAD SHX Text
90

AutoCAD SHX Text
88

AutoCAD SHX Text
86

AutoCAD SHX Text
84

AutoCAD SHX Text
82

AutoCAD SHX Text
80

AutoCAD SHX Text
78

AutoCAD SHX Text
76

AutoCAD SHX Text
74

AutoCAD SHX Text
72

AutoCAD SHX Text
70

AutoCAD SHX Text
68

AutoCAD SHX Text
66

AutoCAD SHX Text
64

AutoCAD SHX Text
62

AutoCAD SHX Text
A =106.32' R =.  69.00'

AutoCAD SHX Text
A =  52.36' R =  50.00'

AutoCAD SHX Text
A =  52.36' R =  50.00'

AutoCAD SHX Text
A =162.56' R =164.57'

AutoCAD SHX Text
N 73° 57' 10" W

AutoCAD SHX Text
S 16° 02' 50" W

AutoCAD SHX Text
S 72° 14' 30" W

AutoCAD SHX Text
62'-0"

AutoCAD SHX Text
DECK

AutoCAD SHX Text
GARAGE

AutoCAD SHX Text
= 76.0

AutoCAD SHX Text
96

AutoCAD SHX Text
RAIN GARDEN PRACTICE #1

AutoCAD SHX Text
BYRAM   RIDGE   ROAD

AutoCAD SHX Text
60

AutoCAD SHX Text
58

AutoCAD SHX Text
56

AutoCAD SHX Text
92

AutoCAD SHX Text
94

AutoCAD SHX Text
407'-1"

AutoCAD SHX Text
38'-5"

AutoCAD SHX Text
154'

AutoCAD SHX Text
N 51° 09' 40" E

AutoCAD SHX Text
100% expansion area

AutoCAD SHX Text
RAIN GARDEN PRACTICE #2

AutoCAD SHX Text
Proposed Primary SSTA

AutoCAD SHX Text
Approx. location of septic system

AutoCAD SHX Text
Approx. location of well

AutoCAD SHX Text
1 inch =     ft.

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
80

AutoCAD SHX Text
10

AutoCAD SHX Text
North

AutoCAD SHX Text
%%UEROSION CONTROL PLAN LEGEND

AutoCAD SHX Text
SILT FENCE

AutoCAD SHX Text
SOIL STOCKPILE

AutoCAD SHX Text
INLET PROTECTION

AutoCAD SHX Text
CONSTRUCTION FENCE/TREE PROTECTION

AutoCAD SHX Text
CONCRETE WASHOUT AREA

AutoCAD SHX Text
STABILIZED CONSTRUCTION ENTRANCE

AutoCAD SHX Text
EXISTING CONTOUR

AutoCAD SHX Text
625

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
PROPOSED CONTOUR

AutoCAD SHX Text
PROPOSED RAIN GARDEN/BIORETENTION

AutoCAD SHX Text
PROPOSED CATCH BASIN

AutoCAD SHX Text
PROPOSED STORMWATER DETENTION

AutoCAD SHX Text
PROPOSED STORM DRAINAGE PIPE

AutoCAD SHX Text
PROPOSED GRASSED SWALE

AutoCAD SHX Text
PROPOSED WALL

AutoCAD SHX Text
DISTURBANCE LIMIT

AutoCAD SHX Text
GEOTEXTILE MAT FOR EROSION CONTROL

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
JOSEPH M. CERMELE, PE  KELLARD SESSIONS CONSULTING, P.C CONSULTING TOWN ENGINEERS

AutoCAD SHX Text
ENGINEERING DRAWINGS/ PLANS REVIEWED BY TOWN ENGINEER:

AutoCAD SHX Text
CHISTOPHER CARTHY, CHAIRMAN TOWN OF NORTH CASTLE PLANNIN BOARD

AutoCAD SHX Text
APPROVED BY THE TOWN OF NORTH CASTLE PLANNING BOARD

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
RESOLUTION, DATED:

AutoCAD SHX Text
TEMPORARY DIVERSION BERM



73

72

71

70

69

68

67

66

65

64
63

62

35' offsetfrom SSTA

20' offset

from
 SSTA

W

Proposed
Septic System

6968676665

70

56.5
57

57
56.5

1 RC

1 RC

3 HM

1 PJM

1 PJM

3 HM

2 AC

2 AC

4 RC

1 CC

9 JCM

2 AS

1 AC

1 CS
4 LB

3 VD

4 AR

3 VD

2 AF

5 JCM

5 KL

4 PJ

1 AG

5 HM

2 QR

1 AS1 AC

10 JCS

LAWN
AREA

58

5 AR

Lawn

+
LP
75.59 98

96

94

92

90

88

86

8482

80

78

81

79

77

50
' o

ffs
et

fro
m

 SS
TA

76

9 JCM

3 AC

2 QR

2 AS

3 KL

1 AS

1 JCSG
7 JCOG

56
56

54
52

3 JCSG

A
rm

o
n

k
, 

N
e

w
 Y

o
rk

  
1

0
5

0
4

B
E

R
K

IN
 P

R
O

P
E

R
T

Y

C-104

November 20, 2023Date:

A
L

P
&

 L
A

N
D

S
C

A
P

E
 A

R
C

H
IT

E
C

T
U

R
E

, 
P

L
L

C

9
9

 B
y

ra
m

 R
id

g
e

 R
o

a
d

E
N

G
IN

E
E

R
 &

 L
A

N
D

S
C

A
P

E
 A

R
C

H
IT

E
C

T
:

Dwn. by:

ID:

CONSULTANTS:

ISSUED:

Drawing Title:

alp

P
R

O
J
E

C
T

 N
A

M
E

:

OWNERSHIP AND USE OF DOCUMENTS

UNAUTHORIZED ALTERATIONS AND ADDITIONS TO
THIS DRAWING IS A VIOLATION OF SECTION 7209(2) OF
THE NEW YORK STATE EDUCATION LAW.

No part of these drawings shall be copied, disclosed to others
or used in connection with any work or project other than for
which they have been prepared without the express written
consent of the licensed professional who prepared the
document.

Civil engineer:

Alan L. Pilch
ALP Engineering & Landscape Architecture, PLLC
P.O. Box 843, Ridgefield, CT  06877
P.E. #80167
C. of A. #0016331
Tel: (475) 215-5343

Landscape
Plan

E
N

G
IN

E
E

R
IN

G

P
.O

. 
B

o
x

 8
4

3
  

 R
id

g
e

fi
e

ld
, 

C
T

  
0

6
8

7
7

D
ir

e
c
t 

T
e

l.
 (

4
7

5
) 

2
1

5
-5

3
4

3
  

 C
e

ll
 (

2
0

3
) 

7
1

0
-0

5
8

7

99 Byram Ridge Rd_01-17-2024.5

S
B

L
: 

 1
0

1
.0

1
-1

-1
3

625

TEO SIGUENZA ARCHITECTS
460 OLD POST ROAD
BEDFORD, NEW YORK  10506
Tel. 914.234.6289  Fax 914.234.0619

Architect:

Rain Garden Plant List

Perennials
New York aster (Aster novae-belgii)
Columbine (Aquilegia canadensis)
Bergamot (Monarda fistulosa)
Astilbe (Astilbe spp.)
Joe Pye weed (Eupatorium fistulosum)
Spiked gay feather (Liatris spicata)
Sensitive fern (Onoclea sensibilis)
Cinnamon fern (Osmunda cinnamomea)
Royal fern (Osmunda regalis)

Grasses
Tussock sedge (Carex stricta) W
Fringed sedge (Carex crinita) W

Shrubs
Red chokeberry (Aronia arbutifolia)
Summersweet clethra (Clethra alnifolia)
Red osier dogwood (Cornus sericea)
Silky Dogwood (Cornus amomum)
Gray Dogwood (Cornus racemose)
Ilex glabra (Inkberry)
Winterberry (Ilex verticillata)
Spicebush (Lindera benzoin)
Highbush blueberry (Vaccinium corymbosum)

W = plant only in lowest (i.e. wettest) part of rain garden
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Pool Fence and Gate
2

POOL GATE LATCH
Brand MagnaLatch®
Product Code ML3TP
Gate Application Pool Gate, Child Safety Gate, Front Gate, Side Gate, Driveway Gate - Single, Pet Gate, Playground Gate,
Public/Commercial Gate, Security Gate, Privacy Gate, Safety Gate
Gate Material Aluminum, Steel/Ornamental Iron, Wood, Vinyl/PVC
Approx Gate Size 3ft W x 5ft H (90cm x 1.5m)
Gate Frame/Post Shape Square-to-Square
Min Post Size 1" + (25mm+)
Ideal Gate Gap ¾" (19mm)
Fixing Method Screw-On
Color/Finish Black, White
Lock Type Rekeyable (to match door locks)

MAGNALATCH

4' WIDE GATE

54" HT.

ADDITIONAL PLAN NOTES REGARDING POOL FENCE AND BARRIER:

R326.4.2.8 Dwelling wall as barrier. A wall or walls of a dwelling may serve as part of the barrier, provided that the wall or
walls meet the applicable barrier requirements of Sections R326.4.2.1 through
R326.4.2.6, and one of the following conditions shall be met:
1.) a.) Doors with direct access to the pool through that wall shall be equipped with an alarm that produces an audible
warning when the door and/or its screen, if present, are opened. The alarm shall be listed in accordance with UL 2017.
The audible alarm shall activate within 7 seconds and sound continuously for a minimum of 30 seconds after the door
and/or its screen, if present, are opened and are capable of being heard throughout the house during normal household
activities. The alarm shall automatically reset under all conditions. The alarm system shall be equipped with a manual
means, such as touch pad or switch, to temporarily deactivate the alarm for a single opening. Deactivation shall last for
not more than 15 seconds; and
b.) Operable windows in the wall or walls used as a barrier shall have a latching device located no less than 48 inches
above the floor. Openings in operable windows shall not allow a 4-inch  diameter (102 mm) sphere to pass through the
opening when the window is in its
largest opened position; and
c.) Where the dwelling is wholly contained within the pool barrier or enclosure, alarms shall be provided at every door
with direct access to the pool; or
2.) Other approved means of protection, such as self-closing with self-latching devices, so long as the degree of
protection afforded is not less than the protection afforded by Item 1 described above.
[NY] R326.4.2.8.1 Alarm deactivation switch location. Where an alarm is provided, the deactivation switch shall be
located 54 inches (1372 mm) or more above the threshold of the door. In dwellings required to be Accessible units, Type
A units, or Type B units, the deactivation switch shall be located 48 inches (1219 mm) above the threshold of the door.

Proposed Black Aluminum Pool Fence and Gate
1

PROPOSED FENCE
TO BE 5-FOOT
HEIGHT

PROPOSED FENCE
TO BE 5-FOOT

HEIGHT

FENCE DESIGN AS PER DETAIL
SHOWN ON THIS SHEET
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NOTES ON POOL GATES AND DESIGN: : 1. SELF-CLOSING AND OPENING CONFIGURATION. ALL GATES SHALL BE SELF-CLOSING. IN ADDITION, IF SELF-CLOSING AND OPENING CONFIGURATION. ALL GATES SHALL BE SELF-CLOSING. IN ADDITION, IF . ALL GATES SHALL BE SELF-CLOSING. IN ADDITION, IF THE GATE IS A PEDESTRIAN ACCESS GATE, THE GATE SHALL OPEN OUTWARD, AWAY FROM THE POOL. 2. LATCHING. ALL GATES SHALL BE SELF-LATCHING, WITH THE LATCH HANDLE LOCATED WITHIN THE LATCHING. ALL GATES SHALL BE SELF-LATCHING, WITH THE LATCH HANDLE LOCATED WITHIN THE . ALL GATES SHALL BE SELF-LATCHING, WITH THE LATCH HANDLE LOCATED WITHIN THE ENCLOSURE (I.E., ON THE POOL SIDE OF THE ENCLOSURE) AND AT LEAST 40 INCHES ABOVE GRADE. IN ADDITION, IF THE LATCH HANDLE IS LOCATED LESS THAN 54 INCHES FROM GRADE, THE LATCH HANDLE SHALL BE LOCATED AT LEAST 3 INCHES BELOW THE TOP OF THE GATE, AND NEITHER THE GATE NOR THE BARRIER SHALL HAVE ANY OPENING GREATER THAN 0.5 INCH WITHIN 18 INCHES OF THE LATCH HANDLE. 3. LOCKING. ALL GATES SHALL BE SECURELY LOCKED WITH A KEY, COMBINATION OR OTHER LOCKING. ALL GATES SHALL BE SECURELY LOCKED WITH A KEY, COMBINATION OR OTHER . ALL GATES SHALL BE SECURELY LOCKED WITH A KEY, COMBINATION OR OTHER CHILD-PROOF LOCK SUFFICIENT TO PREVENT ACCESS TO THE SWIMMING POOL THROUGH SUCH GATE WHEN THE SWIMMING POOL IS NOT IN USE OR SUPERVISED.
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4.  SELECT BEDDING - SHALL CONSIST OF A BED OF PROPERLY COMPACTED GRANULAR BEDDING MATERIAL (SAND OR CRUSHED STONE AS SPECIFIED) HAVING A COMPACTED THICKNESS OF AT LEAST SIX (6) INCHES BELOW THE BOTTOM OF THE PIPE OR CONDUIT AND EXTENDING AROUND THE PIPE OR CONDUIT FOR AT LEAST 30% OF ITS DIAMETER OR RISE.  THE LAYER OF BEDDING MATERIAL SHALL BE SHAPED TO FIT THE PIPE OR CONDUIT FOR AT LEAST 15% OF THE OUTSIDE DIAMETER OR RISE OF THE PIPE OR CONDUIT AND SHALL HAVE RECESSES SHAPED TO RECEIVE THE BELL OF BELL AND SPIGOT PIPE.  SAND BEDDING SHALL BE CLEAN, WELL-GRADED SAND CONSISTING OF HARD, DURABLE PARTICLES FREE FROM LUMPS OF CLAY, LOAM AND ALL OTHER DELETERIOUS SUBSTANCES.  CRUSHED STONE BEDDING SHALL BE WELL-GRADED CRUSHED STONE CONFORMING TO ASTM DESIGNATION C-33, SIZE NO. 67.  5.  STANDARD BACKFILL - SHALL CONSIST OF ON-SITE MATERIAL (EARTH) APPROVED BY THE OWNER'S FIELD REPRESENTATIVE AND/OR SOILS ENGINEER.  SHOULD THERE BE A DEFICIENCY OF PROPER ON-SITE MATERIAL FOR BACKFILLING, THE CONTRACTOR SHALL FURNISH, PLACE AND COMPACT ADDITIONAL PROPER BACKFILL MATERIAL. 6.  SELECT BACKFILL - SHALL CONSIST OF GRANULAR MATERIAL (SAND OR CRUSHED STONE AS SPECIFIED) AS APPROVED BY THE OWNER'S FIELD REPRESENTATIVE AND/OR SOILS ENGINEER.  SAND SHALL CONSIST OF CLEAN, WELL GRADED, HARD, DURABLE PARTICLES, FREE OF LUMPS OF CLAY, LOAM AND ALL OTHER DELETERIOUS SUBSTANCES.  CRUSHED STONE SHALL CONSIST OF WELL GRADED CRUSHED STONE CONFORMING TO ASTM DESIGNATION C-33, SIZE NO. 67. 7.  BACKFILL FOR PIPE AND CONDUIT SHALL BE PLACED EVENLY AND CAREFULLY AROUND AND OVER THE PIPE OR CONDUIT IN SIX (6) INCH MAXIMUM LAYERS.  EACH LAYER SHALL BE THOROUGHLY AND CAREFULLY COMPACTED UNTIL TWELVE (12) INCHES OF COVER EXISTS OVER THE PIPE OR CONDUIT.  THE REMAINDER OF THE BACKFILL SHALL THEN BE PLACED AND COMPACTED IN MAXIMUM TWELVE (12) INCH LAYERS.  EACH LAYER SHALL BE COMPACTED BY APPROVED MECHANICAL TAMPING MACHINES.
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Application for Site Development Plan Approval 

Application Name 

_______________________________________________________ 

TOWN OF NORTH CASTLE 

WESTCHESTER COUNTY 
17 Bedford Road 

Armonk, New York 10504-1898 

PLANNING DEPARTMENT    
Adam R. Kaufman, AICP 

Director of Planning 

Telephone: (914) 273-3542 
Fax: (914) 273-3554 
www.northcastleny.com
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I. IDENTIFICATION OF PROPERTY OWNER, APPLICANT AND
PROFESSIONAL REPRESENTATIVES

Name of Property Owner: ___________________________________________ 

Mailing Address: __________________________________________________________

Telephone: ___________________ Fax: __________________________     e-mail _________________________ 

Name of Applicant (if different): ____________________________ 

Address of Applicant: ________________________________________

Telephone: ____________________ Fax: __________________________ e-mail _________________________ 

Interest of Applicant, if other than Property Owner:  
________________________________________________________________ 

Is the Applicant (if different from the property owner) a Contract Vendee? 

Yes                                   No 

If yes, please submit affidavit sating such.  If no, application cannot be reviewed by Planning Board 

Name of Professional Preparing Site Plan: 
_________________________________________________________________ 

Address: _____________________________________________________________

Telephone: _______________________    Fax: ________________________   e-mail _______________________ 

Name of Other Professional: __________________________________________

Address: _____________________________________________________________

Telephone: ________________________   Fax: ___________________________   e-mail ___________________ 

Name of Attorney (if any): _________________________________________ 

Address: ___________________________________________________________

Telephone: ________________________   Fax: __________________________  e-mail _____________________ 
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II. IDENTIFICATION OF SUBJECT PROPERTY

Street Address:  ________________________________________________ 

Location (in relation to nearest intersecting street):  

________ feet (north, south, east or west) of ____________________ 

Abutting Street(s): ______________________________________________ 

Tax Map Designation (NEW): Section________________Block________________Lot_____________ 

Tax Map Designation (OLD): Section________________Block________________Lot_____________ 

Zoning District: ______________  Total Land Area __________________ 

Land Area in North Castle Only (if different) _______________________ 

Fire District(s)________________ School District(s)_________________ 

Is any portion of subject property abutting or located within five hundred (500) feet of the following: 

The boundary of any city, town or village? 
No ____ Yes (adjacent) _____ Yes (within 500 feet) ______ 
If yes, please identify name(s): ________________________ 

The boundary of any existing or proposed County or State park or any other recreation area? 
No ____ Yes (adjacent) _____ Yes (within 500 feet) ______ 

The right-of-way of any existing or proposed County or State parkway, thruway, expressway, road 
or highway? 
No ____ Yes (adjacent) _____ Yes (within 500 feet) _______ 

The existing or proposed right-of-way of any stream or drainage channel owned by the County or 
for which the County has established channel lines? 
No _____ Yes (adjacent) _____ Yes (within 500 feet) ______ 

The existing or proposed boundary of any county or State owned land on which a public building 
or institution is situated? 
No _____ Yes (adjacent) ______ Yes (within 500 feet) ______ 

The boundary of a farm operation located in an agricultural district? 
No _____ Yes (adjacent) _______ Yes (within 500 feet) ______ 

Does the Property Owner or Applicant have an interest in any abutting property?  
No _____ Yes ______ 

If yes, please identify the tax map designation of that property:  

_______________________________________________________________________

Byram Ridge Road / Indian Trail
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III. DESCRIPTION OF PROPOSED DEVELOPMENT

Proposed Use: _______________________________________________________ 

Gross Floor Area:   Existing  __________ S.F. Proposed __________ S.F. 

Proposed Floor Area Breakdown:

Retail  _____________________S.F.;  Office ______________S.F.; 

Industrial __________________ S.F.;  Institutional __________S.F.; 

Other Nonresidential __________S.F.; Residential __________ S.F.;

Number of Dwelling Units: _____________ 

Number of Parking Spaces: Existing ________ Required  __________  Proposed _________ 

Number of Loading Spaces: Existing ________ Required ___________ Proposed _________ 

Earthwork Balance: Cut _______ C.Y.   Fill ________ C.Y. 

Will Development on the subject property involve any of the following: 

Areas of special flood hazard? No ______ Yes ______  
(If yes, application for a Development Permit pursuant to Chapter 177 of the North Castle Town 
Code may also be required) 

Trees with a diameter at breast height (DBH) of 8" or greater?  

No _____  Yes _____ 
(If yes, application for a Tree Removal Permit pursuant to Chapter 308 of the North Castle Town 
Code may also be required.) 

Town-regulated wetlands?  No _____  Yes _____  
(If yes, application for a Town Wetlands Permit pursuant to Chapter 340 of the North Castle Town 
Code may also be required.) 

State-regulated wetlands?  No _____  Yes _____ 
(If yes, application for a State Wetlands Permit may also be required.) 
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IV. SUBMISSION REQUIREMENTS

The site development plan application package shall include all materials submitted in support of the 
application, including but not limited to the application form, plans, reports, letters and SEQR 
Environmental Assessment Form.  Submission of the following shall be required: 

One (1) set of the site development plan application package .

A check for the required application fee and a check for the required Escrow Account, both made
payable to "Town of North Castle" in the amount specified on the "Schedule of Application Fees."

(continued next page) 
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V. INFORMATION TO BE INCLUDED ON SITE DEVELOPMENT PLAN

The following checklist is provided to enable the Applicant to determine if he/she has provided enough 
information on the site development plan for the Planning Board to review his/her proposal.  Applicants 
are advised to review ARTICLE VIII, Site Development Plan of the North Castle Town Code for a 
complete enumeration of pertinent requirements and standards prior to making application for site 
development plan approval. 

The application for site development plan approval will not be accepted for Planning Board review unless 
all items identified below are supplied and so indicated with a check mark in the blank line provided.
If a particular item is not relevant to the subject property or the development proposal, the letters "NA" 
should be entered instead.  In addition, the project will not be scheduled on a Planning Board agenda 
until the Applicant receives an initialed “site plan checklist” from the Planning Department.

The information to be included on a site development plan shall include: 

Legal Data: 

_____  Name of the application or other identifying title. 

_____  Name and address of the Property Owner and the Applicant, (if different). 

_____  Name, address and telephone number of the architect, engineer or other legally qualified
professional who prepared the plan. 

_____  Names and locations of all owners of record of properties abutting and directly across any and all
adjoining streets from the subject property, including the tax map designation of the subject 
property and abutting and adjoining properties, as shown on the latest tax records. 

_____  Existing zoning, fire, school, special district and municipal boundaries. 

_____  Size of the property to be developed, as well as property boundaries showing dimensions and  
bearings as determined by a current survey; dimensions of yards along all property lines; name  
and width of existing streets; and lines of existing lots, reservations, easements and areas 
dedicated to public use. 

_____  Reference to the location and conditions of any covenants, easements or deed restrictions that
cover all or any part of the property, as well as identification of the document where such 
covenants, easements or deed restrictions are legally established. 

_____  Schedule of minimum zoning requirements, as well as the plan's proposed compliance with those
requirements, including lot area, frontage, lot width, lot depth, lot coverage, yards, off-street 
parking, off-street loading and other pertinent requirements. 

______Locator map, at a convenient scale, showing the Applicant's entire property in relation to  
surrounding properties, streets, etc., within five hundred (500) feet of the site. 

______North arrow, written and graphic scales, and the date of the original plan and all revisions, with
notation identifying the revisions. 

_____  A signature block for Planning Board endorsement of approval. 
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Existing Conditions Data: 

_____ Location of existing use and design of buildings, identifying first floor elevation, and other 
structures. 

_____  Location of existing parking and truck loading areas, with access and egress drives thereto. 

_____  Location of existing facilities for water supply, sanitary sewage disposal, storm water drainage,
and gas and electric service, with pipe sizes, grades, rim and inverts, direction of flow, etc. 
indicated.

_____  Location of all other existing site improvements, including pavement, walks, curbing, retaining
walls and fences. 

_____  Location, size and design of existing signs. 

_____  Location, type, direction, power and time of use of existing outdoor lighting. 

_____  Location of existing outdoor storage, if any. 

_____  Existing topographical contours with a vertical interval of two (2) feet or less. 

_____  Location of existing floodplains, wetlands, slopes of 15% or greater, wooded areas, landscaped
areas, single trees with a DBH of 8" or greater, rock outcrops, stone walls and any other
significant existing natural or cultural features. 

Proposed Development Data: 

_____  Proposed location of lots, streets, and public areas, and property to be affected by proposed
easements, deed restrictions and covenants. 

_____  Proposed location, use and architectural design of all buildings, including proposed floor
elevations and the proposed division of buildings into units of separate occupancy. 

_____  Proposed means of vehicular and pedestrian access to and egress from the site onto adjacent  
streets. 

_____  Proposed sight distance at all points of vehicular access. 

_____  Proposed number of employees for which buildings are designed  

_____  Proposed streets, with profiles indicating grading and cross-sections showing the width of the
roadway; the location and width of sidewalks; and the location and size of utility lines. 

_____  Proposed location and design of any pedestrian circulation on the site and off-street parking and
loading areas, including handicapped parking and ramps, and including details of construction, 
surface materials, pavement markings and directional signage. 

_____  Proposed location and design of facilities for water supply, sanitary sewage disposal, storm water  
drainage, and gas and electric service, with pipe sizes, grades, rim and inverts, direction of flow, 
etc. indicated. 
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_____  Proposed location of all structures and other uses of land, such as walks, retaining walls, fences,
designated open space and/or recreation areas and including details of design and construction. 

_____  Location, size and design of all proposed signs. 

_____  Location, type, direction, power and time of use of proposed outdoor lighting. 

_____  Location and design of proposed outdoor garbage enclosure. 

_____  Location of proposed outdoor storage, if any. 

_____  Location of proposed landscaping and buffer screening areas, including the type (scientific and
common names), size and amount of plantings. 

_____  Type of power to be used for any manufacturing 

_____  Type of wastes or by-products to be produced and disposal method 

_____  In multi-family districts, floor plans, elevations and cross sections 

_____  The proposed location, size, design and use of all temporary structures and storage areas to be
used during the course of construction. 

_____  Proposed grade elevations, clearly indicating how such grades will meet existing grades of  
adjacent properties or the street. 

_____  Proposed soil erosion and sedimentation control measures. 

_____  For all proposed site development plans containing land within an area of special
flood hazard, the data required to ensure compliance with Chapter 177 of the North Castle 
Town Code. 

_____  For all proposed site development plans involving clearing or removal of trees with a DBH  
of 8" or greater, the data required to ensure compliance with Chapter 308 of the North  
Castle Town Code. 

_____  For all proposed site development plans involving disturbance to Town-regulated wetlands,
the data required to ensure compliance with Chapter 340 of the North Castle Town Code. 

F:\PLAN6.0\Application Forms\2016 Full Set\Part B - Site Devel 2016.doc
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stchester County Department of Health
Bureau of Environmental Quality

CONSTRUCTION APPROVAL APPLICATION
WCDOH OFFICE USE ONLY) 

WCDH File # Nd Municipality: Town of North Castle

watershed Basin Name: Byram River Basin/ Inland LI Sound

Onsite Wastewater Treatment System

is property in a Water District: Y N IN Name: 

Property Information: 
9

Property Name
9 Byram LLC

99 Byram Ridge Road Armonk
Property Address

101. 01
TMD: Section Block

1
Lot

13

Realty Subdivision: 

Ovrner Name: 
Chris Kalian

5 West Main Street Elmsford
Address

If NYCDEP Watershed

lg Private Water Supply

R. S. Lot

Fee Amount. 

Joint Review  

Residential

Delegated Revi v/ C

Commercial

Is property in a Sewer District: Y N  Name: 

Lot Area
1. 34

Zip Code

Acres

Map # Date Filed

Owner Email: 

10523

ckalian@ridgepartners.com

State
NY

Zip Code: 

Wood Frame SF Dwelling 5 +- 6000
Building Type: # of Bedrooms: 

On -site Wastewater Treatment System ( OWTS) Information

Design Flow-.
550

gpd Soil Percolation Rate: 16-20
min./ in Slope of OWTS Area: +- 11

Absorption Trench( es): Length: 
519

Lin. Ft Trench Width: 
2

Absorption Pit(s)- # Pits
na

Diameter. 
na

Ft. Depth: na

Other ( circle or specify): Tri- Galleys 4X4 Galleys Flow Diffusers Other: 

Total Habitable Space: 

Number Length, 

ETU/ATU Make  Model

Other Requirements: 

Pump System. Pump/ Siphon Chamber. Size: 

Curtain Drain: Depth: Ft, 

Separate Sewage Contractor (SSC) Name: _ 

Water Supply System Information

ell Driller Name: 

qOther ReuiremenisrConditions—) Cam' 

Width: 

Lin. Ft, Width: Ft Area: 

Gal Dose Draw and Volume

10504

Septic Tank Size: 
1500

Ft. Area 538

Ft Area' na

inches

Sq. Ft./ Lin Ft. 

Ft. R. O. B. Sand and Gravel Fill Section: Depth: 

WCDH SSC License # 

Public Water SupplyPrivate Water Supply  

NYSDEC Reg # 

Name: 

G . ct>js- crecl

Gal. 

Sq. Ft. 

Gallons

Sq. 

Ft

I represent that I arr; wholly and completely responsible for the design and location of the proposed system( s). 1J that the on -site wastewater treatment
system above described will b2 constructed as showm on tf e approved plan or approved amendments thereto and in accordance with the standards. rules

and regulations of the Westchester County Department of Heath; that on completion thereof, a " Certificate of Construction Compliance" satisfactoryto the

Commissioner of Health will be submitted to the Department and a written guarantee will be furnished the owner, his successors. heirs or assigns, by the
builder that said builder will place in good operating condition any part of said OWTS which fails to operate for a period of two. (2) years immediately
following the date of the issuance of the a val of the Certificate of Construction Compliance of the OWTS or any repairs thereto; 2] that the drilledwell

described above will be located assho o t proved plan and that said well vnll be installed in accordance with the standards, rules and regulationsof

the Westc estter County Department o e It quirements of the WCDOH Private Well Testing Law.. 

Date: / Signed: P. E./ R. A.Seal

APPROVED FOR CONSTRUCTION I 77T 
This approval expires one ( t) year fr0(n the dat issued unless construction of the building has been undertaken, and is revocable for cause or may be
amended r m ified when considered ssary y the Com ssipher o Health. Any change or alteration of construction requires a new permit. 

Date:` — z Approved By: 

Commissioner, Westchester County Department of Health Rev. 1/ 2022



STORMWATER POLLUTION PREVENTION PLAN / STORMWATER 
MANAGEMENT REPORT 

FOR BERKIN PROPERTY, 99 BYRAM RIDGE ROAD 
ARMONK, NEW YORK 

Date: February 10, 2024 
 

PREPARED BY: ALAN L. PILCH, PE, RLA 
ALP ENGINEERING & LANDSCAPE ARCHITECTURE, PLLC 

              
 
INTRODUCTION 
This report describes the existing and future drainage conditions on the subject property located 
at 99 Byram Ridge Road for the construction of a new house and modifications to the existing 
driveway to access the garage of the new house.  The report quantifies how the stormwater 
management plan for the project will meet the requirements of the Town of North Castle. 
 
The property is 58,278.6 square feet (1.338 acres) in size and is located on the west side of 
Byram Ridge Road.  A single family house is present on the lot, as well as a flagstone walks to 
the front door and a deck in the rear of the house.  An existing paved driveway provides access to 
the house from the street.   
 
All of the runoff from the property is eventually conveyed to Wampus River, which lies about 
200 feet to the west of the property.  The property lies outside of the New York City water 
supply watershed.  Runoff from the majority of the property, with the exception of the far 
western portion of the lot, is conveyed generally west and south toward the property at 97 Byram 
Ridge Road, and into an unnamed watercourse which begins on the lot to the south and which 
flows into Wampus River.  Runoff from the far western portion of the rear yard is conveyed to 
the southwest down a wooded slope toward Wampus River.   
   
All SWPPPs shall provide the following background information and erosion and sediment 
controls: 
 
a) Background information about the scope of the project, including location, type and size of 

project. 
 
The project is to consist of: (1) the demolition of the existing single family house and the 
construction of a new 3,851 square foot (footprint) house to be located in the central portion of 
the lot, (2) modifications to the driveway for access into the garage which will be on the south 
side of the house, and (3) construction of a pool and deck in the rear of the house.  In addition, 
two rain gardens and a subsurface detention facility (constructed of 36-inch diameter HDPE 
pipes) are proposed to be installed to provide peak rate attenuation of the runoff flows from the 
new impervious surfaces. 
 
b) Site map/construction drawing(s) for the project, at a scale no smaller than one inch equals 

100 feet, including a general location map. At a minimum, the site map shall show the total 
site area; all improvements; areas of disturbance; areas that will not be disturbed; existing 
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vegetation; on-site and adjacent off-site surface water(s), wetlands and drainage patterns 
that could be affected by the construction activity; existing and final slopes; locations of 
different soil types with boundaries; locations of off-site material, waste, borrow or 
equipment storage areas; and location(s) of the stormwater discharge(s). 

 
The site construction drawings (see sheet C-101 Layout Plan, C-102 Grading and Utilities Plan 
and C-103, Erosion and Sediment Control Plan) are at a scale of 1”=20’.  The general location 
map may be found on drawing C-101.  The total site area is depicted on sheets C-101 and C-102.  
The area of disturbance may be referenced on sheet C-102.  Areas beyond the limit of disturbance 
are not being proposed to be disturbed (i.e., graded or removal of trees).  The approximate location 
of existing vegetation may be found on sheet C-101.  There are no wetlands on the subject property 
or within the 100-foot restrictive distances from a wetland.   
 
Grading on the property may be referenced on sheet C-102.  It is not proposed to store any material 
from the property off-site.  Equipment storage areas during construction may be found on sheet C-
103.   
 
c) Description of the soil(s) present at the site, including an identification of the hydrologic soil 

group (HSG). 
 
The USDA Soil Conservation Service has mapped two soils on the property: (i) Charlton fine 
sandy loam, 3 to 8 percent slopes in the eastern and central portion of the property, including the 
location of the proposed house and driveway modification, and (ii) Riverhead loam, 15 to 25 
percent slopes in the far western portion of the property.  The soils boundaries may be found on 
drawing C-102.  Charlton fine sandy loam soils consist of fine sandy loam and gravelly fine 
sandy loam.  The depth of the restrictive layer is noted as being more than 80 inches below 
grade.  This soil is in hydrologic soils group B.  Riverhead loam soils consist of sandy loam and 
loamy sand.  It, too, has a depth of the restrictive layer being noted as being more than 80 inches 
below grade.  This soil is in hydrologic soils group A. 
 
Deep hole and percolation testing of the proposed rain garden areas will be performed if 
required.  In that the subsurface detention facility is to consist of water-tight 36-inch diameter 
storm drainage pipes, there will be no infiltration from this system.  In any event, infiltration is 
not desirable given that retaining walls are to be constructed on the west (downgradient) side of 
the practice. 
 
d) Construction phasing plan describing the intended sequence of construction activities, 

including clearing and grubbing, excavation and grading, utility and infrastructure 
installation and any other activity at the site that results in soil disturbance. Consistent with 
the New York Standards and Specifications for Erosion and Sediment Control (Erosion 
Control Manual), not more than five acres shall be disturbed at any one time unless a 
greater amount is determined necessary pursuant to an approved SWPPP. 

 
The construction sequence of operations may be found on drawing C-103.  The total land 
disturbance for the construction of the garage addition, driveway modification and stormwater 
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management practice is calculated to be 44,885 square feet (1.030 acres). 
 
e) Description of the pollution prevention measures that will be used to control litter, 

construction chemicals and construction debris from becoming a pollutant source in 
stormwater runoff. 

 
The pollution prevention measures to be employed to control litter, construction chemicals and 
construction debris may be referenced on the Erosion and Sediment Control Plan.  The measures 
include: silt fence, temporary soil stockpile, inlet protection, concrete wash-out area, locating a 
dumpster in the driveway to the south of the house, and locating a construction material storage 
area in the driveway.  Construction debris will be placed in an on-site dumpster. 
 
f) Description of construction and waste materials expected to be stored on site, with updates 

as appropriate, and a description of controls to reduce pollutants from these materials, 
including storage practices to minimize exposure of the materials to stormwater, and spill 
prevention and response. 

 
A description of construction and waste materials expected to be stored on-site may be 
referenced on the Erosion Control Plan.   
 
Construction materials expected to be stored temporarily on site include, but are not limited to, 
soil stockpiles, aggregate, and seed to establish permanent cover for the disturbed ground, and 
concrete forms, wood, bluestone and building materials for the house, pool and pool patio 
construction.  These items are not sources of pollution in the short- or long-term. 
 
g) Temporary and permanent structural and vegetative measures to be used for soil 

stabilization, runoff control and sediment control for each stage of the project, from initial 
land clearing and grubbing to project closeout. 

 
Temporary measures to be employed during construction include: (1) silt fences at the limit of 
disturbance; (2) tree protection measures, (3) inlet protection, (4) soil stockpiling of excavated 
material to be surrounded by silt fence, and (5) a concrete washout area.      
 
h) A site map/construction drawing(s) specifying the location(s), size(s) and length(s) of each 

erosion and sediment control practice. 
 
Drawing C-103 shows the location, size and length of each erosion and sediment control 
practice. 
 
i) Dimensions, material specifications and installation details for all erosion and sediment 

control practices, including the siting and sizing of any temporary sediment basins. 
 
The dimensions, material specifications and installation details for the proposed erosion and 
sediment control practices are on sheet C-111.  A temporary sediment basin is proposed to be 
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sited in the southwestern corner of the property. 
 
j) Temporary practices that will be converted to permanent control measures. 
 
There are no temporary practices that will be converted to permanent control measures.  A 
temporary sediment basin is proposed at the southwest corner of the property.  It will be removed 
and revegetated following construction. 
 
k) Implementation schedule for staging temporary erosion and sediment control practices, 

including the timing of initial placement and the duration that each practice should remain in 
place. 

 
The detailed construction phasing plan described the implementation schedule for the temporary 
erosion and sediment control practices.  The implementation schedule may be referenced on the 
Erosion and Sediment Control Plan. 
 
l) Maintenance schedule to ensure continuous and effective operation of the erosion and 

sediment control practice. 
 
The maintenance schedule for the erosion and sediment control practices may be referenced on 
the Erosion Control Plan.  The maintenance schedule is detailed below as well. 
 
Silt Fence - According to the 2016 NYS Standards and Specifications for Erosion and Sediment 
Control, maintenance of the silt fence shall be performed as needed and material removed when 
bulges develop in the silt fence.  The silt fence shall be inspected after each significant 
precipitation event.  If filter fabric shows signs of decomposing or is damaged, it shall be 
repaired immediately.  Typically, this entails installing a new line of silt fence adjacent to the 
damaged line. 
 
Tree Protection: Check on at least a weekly basis that the construction fence and/or tree 
protection has not been damaged by construction activities. 
 
Soil Stockpiling: Perimeter sediment controls around each stockpile is to consist of silt fence 
installed in accordance with the standards delineated above.  The silt fence shall be maintained as 
noted above.  Stockpiles and fill area shall be inspected at least weekly for signs of erosion or 
problems with plant establishment. 
 
m) Name(s) of the receiving water(s). 

 
All of the runoff from the property is eventually conveyed to the Wampus River.  Where the 
watercourse crosses into Connecticut, it is named the Byram River.  The Byram River eventually 
discharges into Long Island Sound.  The property lies outside of the New York City Water 
Supply Watershed.  
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n) Delineation of SWPPP implementation responsibilities for each part of the site. 
 
The property owners, the Berkins, are the party responsible for the implementation of the 
SWPPP.  
 
o) Description of structural practices designed to divert flows from exposed soils, store flows or 

otherwise limit runoff and the discharge of pollutants from exposed areas of the site to the 
degree attainable 

 
It is not proposed to install any structural practices to divert flows from exposed soils.  A 
temporary berm will be installed in the rear yard near the southern property line to divert runoff 
flows into the temporary sediment basin. 
   
p) Any existing data that describes the stormwater runoff at the site; and 
 
The description and quantification of the stormwater runoff from the site is found in this report.  
There are no known other sources that describe the runoff from this site. 
 
q) Post-construction stormwater quantity and quality controls, at the discretion of the SMO 

and/or the Town Engineer, may be required. 
 
Stormwater Management Plan:  In the existing condition, there are 3,580 square feet of 
impervious surfaces on the property.  With the modifications to the property, there will be an 
additional 9,440 square feet of new impervious surfaces, bringing the total amount of impervious 
surfaces up to 13,020 square feet. 
 
Due to the limited space for locating stormwater management practices primarily resulting from 
slopes on the property and with the proposed septic system in the rear yard of the property, it is 
proposed to collect and direct runoff from the majority of the house and driveway and convey 
this flow into an array of subsurface storm drainage pipes to be located under the driveway to the 
south of the house for stormwater detention (peak rate attenuation) purposes.  Runoff from the 
proposed pool and pool patio will be conveyed to a rain garden in the southern portion of the 
property to the southwest of the pool.  Lastly, runoff from the northwestern portion of the house 
roof will be conveyed to a second rain garden in the rear yard.   
 
The drainage areas to the rain gardens in the rear yard range from 1,400 s.f. for the pool and pool 
patio to 1,413 s.f. for the (northwest) portion of the house roof.  As is noted in the 2015 New 
York State Stormwater Management Design Manual, “a single rain garden system should be 
designed to receive sheet flow runoff or shallow concentrated flow from an impervious area or 
from a roof drain downspout with a total contributing drainage area equal to or less than 1,000 
square feet.”  The use of the word “should” and not “shall” means that there is discretion on the 
part of the designers and reviewers with regard to this threshold.  In that the exceedance is 
minimal, the use of a rain garden versus a bioretention practice is appropriate. 
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Conveyance of Flows to Stormwater Management Practices:  The storm drainage system has 
been designed to convey the runoff from the 25 year storm event, which based on the intensity 
duration frequency curve is a rainfall intensity of 7.66 inches per hour over a 5 minute duration.  
As per the HydroCAD modeling, the 25 year storm event will result in a peak rate of runoff of 
1.44 cubic feet per second to be conveyed to the underground storm drainage pipes.  Based on 
the Manning Equation, the proposed 8” diameter storm drainage pipe from catch basin CB B-2 to 
CB B-1, which will be installed at a slope of 3.64%, would have a capacity of 2.5 cubic feet per 
second at a velocity of 7.15 feet per second.  The other storm drainage pipes in the network 
conveying flow to the underground storm drainage pipes would be installed at greater slopes.  
The conclusion is that the proposed 8” storm drainage pipes into the underground storm drainage 
pipes as designed will have the capacity to convey the flow during the 25-year storm event. 
 
The peak rate of runoff from the project to the design point has been calculated (see Appendix 
A).  The analysis of peak rates of runoff was performed in accordance with the methodology of 
the United States Department of Agriculture Soil Conservation Service (now Natural Resources 
Conservation Service) publication Urban Hydrology for Small Watersheds, Technical Release 55 
(TR-55), 1986.  To calculate the peak rate of runoff conveyed to the design point from the 
property, the following information was obtained or determined: 
  
Hydrographs were developed for the 1, 2, 10, 25 and 100-year storm recurrence intervals.  
Runoff depths for the 24-hour design storms used in the calculations were as follows: 2.80" for 
the 1-year storm, 3.42” for the 2-year storm, 5.12" for the 10-year storm, 6.46" for the 25-year 
storm, and 9.18” for the 100-year storm. The rainfall depths (extreme precipitation estimates) 
were determined from the website http://precip.eas.cornell.edu/ referenced in the 2015 
Stormwater Management Design Manual. A 24-hour rainfall duration was used in calculating the 
hydrographs.  A Type III storm distribution was used in the analysis.  Hydrographs and pond 
routings were created using the computer program HydroCAD (ver. 10.20-4a), by HydroCAD 
Software Solutions, LLC.  
  
The analysis shows that for all modeled storm events the peak rate of runoff conveyed to the 
design point is less than or equal to the existing peak rate of runoff.  The design line lies along 
the southern property line and southern portion of the western property line which is where all 
flows from the property discharge to. 
  
Table 1, Peak Rates of Runoff summarizes the peak rates of flow conveyed by the site in the 
existing and future conditions to the Design Line for the modeled storms. 
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Table 1.  Peak Rates of Runoff to Design Line 
(all flows in cubic feet per second) 

Drainage Area/ 
Storm Interval 1 year 2 year 10 year 25 year 100 year 
Existing Condition      

Flows to 
Design Line 

 
0.04 

 
0.17 

 
1.23 

 
2.46 

 
5.45 

Future Condition      

Flows to 
Design Line 

 
0.04 

 
0.14 

 
1.04 

 
2.03 

 
4.75 

  
As can be seen in Table 1, the peak rate of runoff following the construction of the new house 
and other site improvements will be less than or equal to the existing peak rate of runoff for all of 
the modeled storm events. 
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Table 1
99 Byram Ridge Road

Water Quality Volume (WQv) Calculation for Drainage Areas to Rain Gardens

WQv Calculation for Drainage Area FDA-2C
To Rain Garden #1

Rainfall Depth = 1.5 inches
Drainage Area = 913 s.f.

Impervious Area = 913 s.f.
% Impervious = 100.0 %

Rv = 0.95

WQv = 0.002 ac-feet
WQv = 108.4 cu feet

WQv Calculation for Drainage Area FDA-2B
To Rain Garden #2

Rainfall Depth = 1.5 inches
Drainage Area = 1,356 s.f.

Impervious Area = 1,356 s.f.
% Impervious = 100.0 %

Rv = 0.95

WQv = 0.004 ac-feet
WQv = 161.0 cu feet

WQv Calculation for Drainage Area FDA-2A
To Rain Garden #3

Rainfall Depth = 1.5 inches
Drainage Area = 1,413 s.f.

Impervious Area = 1,413 s.f.
% Impervious = 100.0 %

Rv = 0.95

WQv = 0.004 ac-feet
WQv = 167.8 cu feet



Table 2
99 Byram Ridge Rd

Rain Garden #2 Design Calculations

RAIN GARDEN #1 DESIGN (FDA-2B)

Elevation Area Incremental Volume Volume Sum Volume Sum
feet s.f. c.f. cu. ft. acre-feet

56.50 386 0 0 0

56.75 464 106 106 0.0024

57.00 550 127 233 0.0053

57.25 641 149 382 0.0088

Parameters for Rain Garden Design as per 2015 NYS Stormwater Management Design Manual

Equations as per 2015 NYS SMDM:

WQv ≤ VSM + VDL + (DP x ARG)

VSM = ARG x DSM x nSM

VDL (optional) = ARG x DDL x nDL

where:

VSM = volume of the soil media [cubic feet]

VDL = volume of the gravel drainage layer [cubic feet]

ARG = rain garden surface area [square feet]

DSM = depth of the soil media, typically* 1.0 to 1.5 [feet]

DDL = depth of the drainage layer, minimum 0.5 [feet]

DP = depth of ponding above surface, maximum 0.5 feet [feet]

nSM = porosity of the soil media (≥ 20%)

nDL = porosity of the drainage layer (≥ 40%)

WQv = Water Quality Volume [cubic feet], as defined in Chapter 4

Remarks

Surface Area of Rain Garden, ARG = 464 sq feet as per design

Depth of the Soil Media, DSM = 1.5 foot as per design

Porosity of the Soil Media, nSM = 20 % typical

Depth of the Gravel Drainage Layer = 0.5 foot as per design

Porosity of the Drainage Layer, nDL = 40 % typical

Depth of Ponding above Surface = 0.50 feet as per design

Volume of Soil Media, VSM = 139 cubic feet calculated

Volume of Gravel Drainage Layer, VDL = 93 cubic feet calculated

WQv Calculated = 108.4 cubic feet calculated

WQv <= VSM + VDL + (DP x ARG) = 464 cubic feet calculated

Since the WQv is less than the equation above, the design is acceptable.



Table 3
99 Byram Ridge Rd

Rain Garden #3 Design Calculations

RAIN GARDEN #2 DESIGN (FDA-2B)

Elevation Area Incremental Volume Volume Sum Volume Sum
feet s.f. c.f. cu. ft. acre-feet

56.50 359 0 0 0

56.75 440 100 100 0.0023

57.00 528 121 221 0.0051

57.25 622 144 365 0.0084

Parameters for Rain Garden Design as per 2015 NYS Stormwater Management Design Manual

Equations as per 2015 NYS SMDM:

WQv ≤ VSM + VDL + (DP x ARG)

VSM = ARG x DSM x nSM

VDL (optional) = ARG x DDL x nDL

where:

VSM = volume of the soil media [cubic feet]

VDL = volume of the gravel drainage layer [cubic feet]

ARG = rain garden surface area [square feet]

DSM = depth of the soil media, typically* 1.0 to 1.5 [feet]

DDL = depth of the drainage layer, minimum 0.5 [feet]

DP = depth of ponding above surface, maximum 0.5 feet [feet]

nSM = porosity of the soil media (≥ 20%)

nDL = porosity of the drainage layer (≥ 40%)

WQv = Water Quality Volume [cubic feet], as defined in Chapter 4

Remarks

Surface Area of Rain Garden, ARG = 440 sq feet as per design

Depth of the Soil Media, DSM = 1.5 foot as per design

Porosity of the Soil Media, nSM = 20 % typical

Depth of the Gravel Drainage Layer = 0.5 foot as per design

Porosity of the Drainage Layer, nDL = 40 % typical

Depth of Ponding above Surface = 0.50 feet as per design

Volume of Soil Media, VSM = 132 cubic feet calculated

Volume of Gravel Drainage Layer, VDL = 88 cubic feet calculated

WQv Calculated = 108.4 cubic feet calculated

WQv <= VSM + VDL + (DP x ARG) = 440 cubic feet calculated

Since the WQv is less than the equation above, the design is acceptable.



Westchester County, New York

ChB—Charlton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2wh0n
Elevation: 0 to 1,440 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Charlton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Charlton

Setting
Landform: Ridges, ground moraines, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, nose 

slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, 

gneiss, and/or schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw - 7 to 22 inches: gravelly fine sandy loam
C - 22 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e

Map Unit Description: Charlton fine sandy loam, 3 to 8 percent slopes---Westchester County, 
New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/5/2023
Page 1 of 2



Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Sutton
Percent of map unit: 8 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Paxton
Percent of map unit: 5 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Leicester
Percent of map unit: 1 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Chatfield
Percent of map unit: 1 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope, nose 

slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Data Source Information

Soil Survey Area: Westchester County, New York
Survey Area Data: Version 19, Sep 6, 2023

Map Unit Description: Charlton fine sandy loam, 3 to 8 percent slopes---Westchester County, 
New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/5/2023
Page 2 of 2



Westchester County, New York

RhD—Riverhead loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: bd9j
Elevation: 0 to 970 feet
Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland

Map Unit Composition
Riverhead and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Riverhead

Setting
Landform: Terraces, deltas
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified 

sand and gravel

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 25 inches: sandy loam
H3 - 25 to 30 inches: loamy sand
H4 - 30 to 60 inches: loamy sand

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High 

(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: F144AY023CT - Well Drained Outwash
Hydric soil rating: No

Map Unit Description: Riverhead loam, 15 to 25 percent slopes---Westchester County, New 
York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/5/2023
Page 1 of 2



Minor Components

Pompton
Percent of map unit: 5 percent
Hydric soil rating: No

Charlton
Percent of map unit: 4 percent
Hydric soil rating: No

Hinckley
Percent of map unit: 3 percent
Hydric soil rating: No

Knickerbocker
Percent of map unit: 3 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Westchester County, New York
Survey Area Data: Version 19, Sep 6, 2023

Map Unit Description: Riverhead loam, 15 to 25 percent slopes---Westchester County, New 
York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/5/2023
Page 2 of 2
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-year Type III 24-hr Default 24.00 1 2.80 2

2 2-year Type III 24-hr Default 24.00 1 3.42 2

3 10-year Type III 24-hr Default 24.00 1 5.12 2

4 25-year Type III 24-hr Default 24.00 1 6.46 2

5 100-year Type III 24-hr Default 24.00 1 9.18 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.228 39 >75% Grass cover, Good, HSG A  (1S, 5S)

1.024 61 >75% Grass cover, Good, HSG B  (1S, 2S, 5S)

0.026 98 Impervious patio surface, HSG B  (5S)

0.297 98 Paved parking, HSG B  (1S, 2S)

0.032 98 Pool & Pool Patio, HSG B  (3S)

0.032 98 Roofs, HSG B  (4S)

0.384 36 Woods, Fair, HSG A  (1S)

0.205 30 Woods, Good, HSG A  (5S)

0.530 55 Woods, Good, HSG B  (1S, 2S, 5S)

2.758 57 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.228 1.024 0.000 0.000 0.000 1.252 >75% Grass cover, Good 1S, 2S, 

5S

0.000 0.026 0.000 0.000 0.000 0.026 Impervious patio surface 5S

0.000 0.297 0.000 0.000 0.000 0.297 Paved parking 1S, 2S

0.000 0.032 0.000 0.000 0.000 0.032 Pool & Pool Patio 3S

0.000 0.032 0.000 0.000 0.000 0.032 Roofs 4S

0.384 0.000 0.000 0.000 0.000 0.384 Woods, Fair 1S

0.205 0.530 0.000 0.000 0.000 0.735 Woods, Good 1S, 2S, 

5S

0.817 1.942 0.000 0.000 0.000 2.758 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=60,079 sf   6.41% Impervious   Runoff Depth=0.13"Subcatchment 1S: XDA-1 TO DESIGN LINE 1
   Flow Length=279'   Tc=6.2 min   CN=54   Runoff=0.04 cfs  0.014 af

Runoff Area=14,005 sf   64.91% Impervious   Runoff Depth=1.42"Subcatchment 2S: FDA-1 TO SWMP-2A
   Flow Length=296'   Tc=6.0 min   CN=85   Runoff=0.53 cfs  0.038 af

Runoff Area=1,400 sf   100.00% Impervious   Runoff Depth=2.57"Subcatchment 3S: FDA-2B (POOL) TO 
   Tc=6.0 min   CN=98   Runoff=0.09 cfs  0.007 af

Runoff Area=1,413 sf   100.00% Impervious   Runoff Depth=2.57"Subcatchment 4S: FDA-2A TO RAIN 
   Tc=6.0 min   CN=98   Runoff=0.09 cfs  0.007 af

Runoff Area=43,261 sf   2.58% Impervious   Runoff Depth=0.07"Subcatchment 5S: FDA-3 TO DESIGN LINE 1
   Flow Length=257'   Tc=8.1 min   CN=51   Runoff=0.01 cfs  0.006 af

Peak Elev=72.11'  Storage=900 cf   Inflow=0.53 cfs  0.038 afPond 1P: SWMP DETENTION FACILITY 36" 
   Outflow=0.03 cfs  0.038 af

Peak Elev=56.61'  Storage=45 cf   Inflow=0.09 cfs  0.007 afPond 2P: RAIN GARDEN #1
   Discarded=0.03 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.007 af

Peak Elev=56.64'  Storage=52 cf   Inflow=0.09 cfs  0.007 afPond 3P: RAIN GARDEN #2
   Discarded=0.03 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.007 af

   Inflow=0.04 cfs  0.014 afLink 1L: EXIST CONDITION DESIGN LINE
   Primary=0.04 cfs  0.014 af

   Inflow=0.04 cfs  0.044 afLink 2L: FUTURE CONDITION DESIGN LINE
   Primary=0.04 cfs  0.044 af

Total Runoff Area = 2.758 ac   Runoff Volume = 0.072 af   Average Runoff Depth = 0.31"
85.96% Pervious = 2.371 ac     14.04% Impervious = 0.387 ac
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Summary for Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff = 0.04 cfs @ 12.45 hrs,  Volume= 0.014 af,  Depth= 0.13"
     Routed to Link 1L : EXIST CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-year Rainfall=2.80"

Area (sf) CN Description
3,850 98 Paved parking, HSG B

16,730 36 Woods, Fair, HSG A
1,967 39 >75% Grass cover, Good, HSG A

19,766 55 Woods, Good, HSG B
17,766 61 >75% Grass cover, Good, HSG B
60,079 54 Weighted Average
56,229 93.59% Pervious Area
3,850 6.41% Impervious Area

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

3.3 35 0.2429 0.18 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.4 45 0.1555 1.97 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

0.8 65 0.0651 1.28 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.9 79 0.0886 1.49 Shallow Concentrated Flow, D-E
Woodland   Kv= 5.0 fps

0.8 55 0.0545 1.17 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

6.2 279 Total
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Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-year Rainfall=2.80"

Runoff Area=60,079 sf
Runoff Volume=0.014 af

Runoff Depth=0.13"
Flow Length=279'

Tc=6.2 min
CN=54

0.04 cfs
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Summary for Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth= 1.42"
     Routed to Pond 1P : SWMP DETENTION FACILITY 36" PIPE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-year Rainfall=2.80"

Area (sf) CN Description
9,091 98 Paved parking, HSG B
4,004 61 >75% Grass cover, Good, HSG B

910 55 Woods, Good, HSG B
14,005 85 Weighted Average
4,914 35.09% Pervious Area
9,091 64.91% Impervious Area

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

3.7 30 0.1333 0.13 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 266 0.7440 17.51 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 Direct Entry, FACTOR
6.0 296 Total

Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-year Rainfall=2.80"

Runoff Area=14,005 sf
Runoff Volume=0.038 af

Runoff Depth=1.42"
Flow Length=296'

Tc=6.0 min
CN=85

0.53 cfs
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Summary for Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth= 2.57"
     Routed to Pond 2P : RAIN GARDEN #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-year Rainfall=2.80"

Area (sf) CN Description
* 1,400 98 Pool & Pool Patio, HSG B

1,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-year Rainfall=2.80"
Runoff Area=1,400 sf

Runoff Volume=0.007 af
Runoff Depth=2.57"

Tc=6.0 min
CN=98

0.09 cfs
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Summary for Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth= 2.57"
     Routed to Pond 3P : RAIN GARDEN #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-year Rainfall=2.80"

Area (sf) CN Description
1,413 98 Roofs, HSG B
1,413 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-year Rainfall=2.80"
Runoff Area=1,413 sf

Runoff Volume=0.007 af
Runoff Depth=2.57"

Tc=6.0 min
CN=98

0.09 cfs
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Summary for Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff = 0.01 cfs @ 14.66 hrs,  Volume= 0.006 af,  Depth= 0.07"
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-year Rainfall=2.80"

Area (sf) CN Description
* 1,116 98 Impervious patio surface, HSG B

7,943 39 >75% Grass cover, Good, HSG A
8,933 30 Woods, Good, HSG A

22,854 61 >75% Grass cover, Good, HSG B
2,415 55 Woods, Good, HSG B

43,261 51 Weighted Average
42,145 97.42% Pervious Area
1,116 2.58% Impervious Area

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

7.3 38 0.0395 0.09 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 75 0.0573 3.59 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.2 61 0.1508 5.82 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

0.3 83 0.0843 4.36 Shallow Concentrated Flow, D-E
Grassed Waterway   Kv= 15.0 fps

8.1 257 Total
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Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-year Rainfall=2.80"

Runoff Area=43,261 sf
Runoff Volume=0.006 af

Runoff Depth=0.07"
Flow Length=257'

Tc=8.1 min
CN=51

0.01 cfs
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Summary for Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow Area = 0.322 ac, 64.91% Impervious,  Inflow Depth = 1.42"    for  1-year event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 0.038 af
Outflow = 0.03 cfs @ 14.79 hrs,  Volume= 0.038 af,  Atten= 95%,  Lag= 162.2 min
Primary = 0.03 cfs @ 14.79 hrs,  Volume= 0.038 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 72.11' @ 14.79 hrs   Surf.Area= 944 sf   Storage= 900 cf

Plug-Flow detention time= 374.9 min calculated for 0.038 af (100% of inflow)
Center-of-Mass det. time= 374.8 min ( 1,207.0 - 832.2 )

Volume Invert Avail.Storage Storage Description
#1 70.85' 2,251 cf 36.0"  Round Pipe Storage 36" Diam.

L= 318.5'

Device Routing     Invert Outlet Devices
#1 Primary 70.85' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 72.25' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 73.80' 2.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.03 cfs @ 14.79 hrs  HW=72.11'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03 cfs @ 5.32 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  1-year Rainfall=2.80"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 14HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Pond 1P: SWMP DETENTION FACILITY 36" PIPE
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Inflow Area=0.322 ac
Peak Elev=72.11'

Storage=900 cf

0.53 cfs

0.03 cfs

Pond 1P: SWMP DETENTION FACILITY 36" PIPE
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Summary for Pond 2P: RAIN GARDEN #1

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 2.57"    for  1-year event
Inflow = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.03 cfs @ 12.36 hrs,  Volume= 0.007 af,  Atten= 66%,  Lag= 16.5 min
Discarded = 0.03 cfs @ 12.36 hrs,  Volume= 0.007 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.61' @ 12.36 hrs   Surf.Area= 421 sf   Storage= 45 cf

Plug-Flow detention time= 8.1 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 8.1 min ( 767.4 - 759.3 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 531 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 386 0 0
56.75 464 106 106
57.00 550 127 233
57.50 641 298 531

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.36 hrs  HW=56.61'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: RAIN GARDEN #1

Inflow
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Inflow Area=0.032 ac
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Summary for Pond 3P: RAIN GARDEN #2

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 2.57"    for  1-year event
Inflow = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.03 cfs @ 12.38 hrs,  Volume= 0.007 af,  Atten= 68%,  Lag= 17.6 min
Discarded = 0.03 cfs @ 12.38 hrs,  Volume= 0.007 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.64' @ 12.38 hrs   Surf.Area= 404 sf   Storage= 52 cf

Plug-Flow detention time= 11.3 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 11.3 min ( 770.6 - 759.3 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 1,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 360 0 0
56.75 440 100 100
57.00 528 121 221
58.50 622 863 1,084

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.38 hrs  HW=56.64'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: RAIN GARDEN #2
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Inflow Area=0.032 ac
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Summary for Link 1L: EXIST CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 6.41% Impervious,  Inflow Depth = 0.13"    for  1-year event
Inflow = 0.04 cfs @ 12.45 hrs,  Volume= 0.014 af
Primary = 0.04 cfs @ 12.45 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 1L: EXIST CONDITION DESIGN LINE
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Summary for Link 2L: FUTURE CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 21.67% Impervious,  Inflow Depth = 0.38"    for  1-year event
Inflow = 0.04 cfs @ 14.69 hrs,  Volume= 0.044 af
Primary = 0.04 cfs @ 14.69 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 2L: FUTURE CONDITION DESIGN LINE
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=60,079 sf   6.41% Impervious   Runoff Depth=0.29"Subcatchment 1S: XDA-1 TO DESIGN LINE 1
   Flow Length=279'   Tc=6.2 min   CN=54   Runoff=0.17 cfs  0.033 af

Runoff Area=14,005 sf   64.91% Impervious   Runoff Depth=1.95"Subcatchment 2S: FDA-1 TO SWMP-2A
   Flow Length=296'   Tc=6.0 min   CN=85   Runoff=0.73 cfs  0.052 af

Runoff Area=1,400 sf   100.00% Impervious   Runoff Depth=3.19"Subcatchment 3S: FDA-2B (POOL) TO 
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=1,413 sf   100.00% Impervious   Runoff Depth=3.19"Subcatchment 4S: FDA-2A TO RAIN 
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=43,261 sf   2.58% Impervious   Runoff Depth=0.20"Subcatchment 5S: FDA-3 TO DESIGN LINE 1
   Flow Length=257'   Tc=8.1 min   CN=51   Runoff=0.06 cfs  0.017 af

Peak Elev=72.35'  Storage=1,128 cf   Inflow=0.73 cfs  0.052 afPond 1P: SWMP DETENTION FACILITY 36" 
   Outflow=0.08 cfs  0.052 af

Peak Elev=56.66'  Storage=68 cf   Inflow=0.11 cfs  0.009 afPond 2P: RAIN GARDEN #1
   Discarded=0.03 cfs  0.009 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.009 af

Peak Elev=56.69'  Storage=75 cf   Inflow=0.11 cfs  0.009 afPond 3P: RAIN GARDEN #2
   Discarded=0.03 cfs  0.009 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.009 af

   Inflow=0.17 cfs  0.033 afLink 1L: EXIST CONDITION DESIGN LINE
   Primary=0.17 cfs  0.033 af

   Inflow=0.12 cfs  0.069 afLink 2L: FUTURE CONDITION DESIGN LINE
   Primary=0.12 cfs  0.069 af

Total Runoff Area = 2.758 ac   Runoff Volume = 0.119 af   Average Runoff Depth = 0.52"
85.96% Pervious = 2.371 ac     14.04% Impervious = 0.387 ac
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Summary for Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff = 0.17 cfs @ 12.32 hrs,  Volume= 0.033 af,  Depth= 0.29"
     Routed to Link 1L : EXIST CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-year Rainfall=3.42"

Area (sf) CN Description
3,850 98 Paved parking, HSG B

16,730 36 Woods, Fair, HSG A
1,967 39 >75% Grass cover, Good, HSG A

19,766 55 Woods, Good, HSG B
17,766 61 >75% Grass cover, Good, HSG B
60,079 54 Weighted Average
56,229 93.59% Pervious Area
3,850 6.41% Impervious Area

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

3.3 35 0.2429 0.18 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.4 45 0.1555 1.97 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

0.8 65 0.0651 1.28 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.9 79 0.0886 1.49 Shallow Concentrated Flow, D-E
Woodland   Kv= 5.0 fps

0.8 55 0.0545 1.17 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

6.2 279 Total
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Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-year Rainfall=3.42"

Runoff Area=60,079 sf
Runoff Volume=0.033 af

Runoff Depth=0.29"
Flow Length=279'

Tc=6.2 min
CN=54

0.17 cfs
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Summary for Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff = 0.73 cfs @ 12.09 hrs,  Volume= 0.052 af,  Depth= 1.95"
     Routed to Pond 1P : SWMP DETENTION FACILITY 36" PIPE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-year Rainfall=3.42"

Area (sf) CN Description
9,091 98 Paved parking, HSG B
4,004 61 >75% Grass cover, Good, HSG B

910 55 Woods, Good, HSG B
14,005 85 Weighted Average
4,914 35.09% Pervious Area
9,091 64.91% Impervious Area

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

3.7 30 0.1333 0.13 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 266 0.7440 17.51 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 Direct Entry, FACTOR
6.0 296 Total

Subcatchment 2S: FDA-1 TO SWMP-2A
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Type III 24-hr
2-year Rainfall=3.42"

Runoff Area=14,005 sf
Runoff Volume=0.052 af

Runoff Depth=1.95"
Flow Length=296'

Tc=6.0 min
CN=85

0.73 cfs



Type III 24-hr  2-year Rainfall=3.42"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 25HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff = 0.11 cfs @ 12.08 hrs,  Volume= 0.009 af,  Depth= 3.19"
     Routed to Pond 2P : RAIN GARDEN #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-year Rainfall=3.42"

Area (sf) CN Description
* 1,400 98 Pool & Pool Patio, HSG B

1,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1
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Type III 24-hr
2-year Rainfall=3.42"
Runoff Area=1,400 sf

Runoff Volume=0.009 af
Runoff Depth=3.19"

Tc=6.0 min
CN=98

0.11 cfs
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Summary for Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff = 0.11 cfs @ 12.08 hrs,  Volume= 0.009 af,  Depth= 3.19"
     Routed to Pond 3P : RAIN GARDEN #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-year Rainfall=3.42"

Area (sf) CN Description
1,413 98 Roofs, HSG B
1,413 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: FDA-2A TO RAIN GARDEN #2
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Type III 24-hr
2-year Rainfall=3.42"
Runoff Area=1,413 sf

Runoff Volume=0.009 af
Runoff Depth=3.19"

Tc=6.0 min
CN=98

0.11 cfs
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Summary for Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff = 0.06 cfs @ 12.42 hrs,  Volume= 0.017 af,  Depth= 0.20"
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-year Rainfall=3.42"

Area (sf) CN Description
* 1,116 98 Impervious patio surface, HSG B

7,943 39 >75% Grass cover, Good, HSG A
8,933 30 Woods, Good, HSG A

22,854 61 >75% Grass cover, Good, HSG B
2,415 55 Woods, Good, HSG B

43,261 51 Weighted Average
42,145 97.42% Pervious Area
1,116 2.58% Impervious Area

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

7.3 38 0.0395 0.09 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 75 0.0573 3.59 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.2 61 0.1508 5.82 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

0.3 83 0.0843 4.36 Shallow Concentrated Flow, D-E
Grassed Waterway   Kv= 15.0 fps

8.1 257 Total
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Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-year Rainfall=3.42"

Runoff Area=43,261 sf
Runoff Volume=0.017 af

Runoff Depth=0.20"
Flow Length=257'

Tc=8.1 min
CN=51

0.06 cfs
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Summary for Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow Area = 0.322 ac, 64.91% Impervious,  Inflow Depth = 1.95"    for  2-year event
Inflow = 0.73 cfs @ 12.09 hrs,  Volume= 0.052 af
Outflow = 0.08 cfs @ 12.88 hrs,  Volume= 0.052 af,  Atten= 89%,  Lag= 47.8 min
Primary = 0.08 cfs @ 12.88 hrs,  Volume= 0.052 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 72.35' @ 12.88 hrs   Surf.Area= 955 sf   Storage= 1,128 cf

Plug-Flow detention time= 368.0 min calculated for 0.052 af (100% of inflow)
Center-of-Mass det. time= 368.2 min ( 1,191.3 - 823.2 )

Volume Invert Avail.Storage Storage Description
#1 70.85' 2,251 cf 36.0"  Round Pipe Storage 36" Diam.

L= 318.5'

Device Routing     Invert Outlet Devices
#1 Primary 70.85' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 72.25' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 73.80' 2.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.08 cfs @ 12.88 hrs  HW=72.35'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03 cfs @ 5.82 fps)
2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 1.09 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: SWMP DETENTION FACILITY 36" PIPE
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Inflow Area=0.322 ac
Peak Elev=72.35'
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Summary for Pond 2P: RAIN GARDEN #1

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 3.19"    for  2-year event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.009 af
Outflow = 0.03 cfs @ 12.41 hrs,  Volume= 0.009 af,  Atten= 72%,  Lag= 19.9 min
Discarded = 0.03 cfs @ 12.41 hrs,  Volume= 0.009 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.66' @ 12.41 hrs   Surf.Area= 437 sf   Storage= 68 cf

Plug-Flow detention time= 11.6 min calculated for 0.009 af (100% of inflow)
Center-of-Mass det. time= 11.6 min ( 766.6 - 755.0 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 531 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 386 0 0
56.75 464 106 106
57.00 550 127 233
57.50 641 298 531

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.41 hrs  HW=56.66'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: RAIN GARDEN #1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.032 ac
Peak Elev=56.66'

Storage=68 cf

0.11 cfs

0.03 cfs

0.03 cfs

0.00 cfs

Pond 2P: RAIN GARDEN #1
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Summary for Pond 3P: RAIN GARDEN #2

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 3.19"    for  2-year event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.009 af
Outflow = 0.03 cfs @ 12.43 hrs,  Volume= 0.009 af,  Atten= 73%,  Lag= 20.7 min
Discarded = 0.03 cfs @ 12.43 hrs,  Volume= 0.009 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.69' @ 12.43 hrs   Surf.Area= 422 sf   Storage= 75 cf

Plug-Flow detention time= 15.1 min calculated for 0.009 af (100% of inflow)
Center-of-Mass det. time= 15.1 min ( 770.1 - 755.0 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 1,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 360 0 0
56.75 440 100 100
57.00 528 121 221
58.50 622 863 1,084

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.43 hrs  HW=56.69'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: RAIN GARDEN #2
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Summary for Link 1L: EXIST CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 6.41% Impervious,  Inflow Depth = 0.29"    for  2-year event
Inflow = 0.17 cfs @ 12.32 hrs,  Volume= 0.033 af
Primary = 0.17 cfs @ 12.32 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 1L: EXIST CONDITION DESIGN LINE
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Summary for Link 2L: FUTURE CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 21.67% Impervious,  Inflow Depth = 0.60"    for  2-year event
Inflow = 0.12 cfs @ 12.84 hrs,  Volume= 0.069 af
Primary = 0.12 cfs @ 12.84 hrs,  Volume= 0.069 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 2L: FUTURE CONDITION DESIGN LINE
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=60,079 sf   6.41% Impervious   Runoff Depth=0.98"Subcatchment 1S: XDA-1 TO DESIGN LINE 1
   Flow Length=279'   Tc=6.2 min   CN=54   Runoff=1.23 cfs  0.112 af

Runoff Area=14,005 sf   64.91% Impervious   Runoff Depth=3.48"Subcatchment 2S: FDA-1 TO SWMP-2A
   Flow Length=296'   Tc=6.0 min   CN=85   Runoff=1.29 cfs  0.093 af

Runoff Area=1,400 sf   100.00% Impervious   Runoff Depth=4.88"Subcatchment 3S: FDA-2B (POOL) TO 
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.013 af

Runoff Area=1,413 sf   100.00% Impervious   Runoff Depth=4.88"Subcatchment 4S: FDA-2A TO RAIN 
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.013 af

Runoff Area=43,261 sf   2.58% Impervious   Runoff Depth=0.80"Subcatchment 5S: FDA-3 TO DESIGN LINE 1
   Flow Length=257'   Tc=8.1 min   CN=51   Runoff=0.59 cfs  0.066 af

Peak Elev=72.76'  Storage=1,509 cf   Inflow=1.29 cfs  0.093 afPond 1P: SWMP DETENTION FACILITY 36" 
   Outflow=0.53 cfs  0.093 af

Peak Elev=56.81'  Storage=136 cf   Inflow=0.16 cfs  0.013 afPond 2P: RAIN GARDEN #1
   Discarded=0.03 cfs  0.013 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.013 af

Peak Elev=56.85'  Storage=144 cf   Inflow=0.16 cfs  0.013 afPond 3P: RAIN GARDEN #2
   Discarded=0.03 cfs  0.013 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.013 af

   Inflow=1.23 cfs  0.112 afLink 1L: EXIST CONDITION DESIGN LINE
   Primary=1.23 cfs  0.112 af

   Inflow=1.04 cfs  0.159 afLink 2L: FUTURE CONDITION DESIGN LINE
   Primary=1.04 cfs  0.159 af

Total Runoff Area = 2.758 ac   Runoff Volume = 0.298 af   Average Runoff Depth = 1.30"
85.96% Pervious = 2.371 ac     14.04% Impervious = 0.387 ac



Type III 24-hr  10-year Rainfall=5.12"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 38HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff = 1.23 cfs @ 12.11 hrs,  Volume= 0.112 af,  Depth= 0.98"
     Routed to Link 1L : EXIST CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-year Rainfall=5.12"

Area (sf) CN Description
3,850 98 Paved parking, HSG B

16,730 36 Woods, Fair, HSG A
1,967 39 >75% Grass cover, Good, HSG A

19,766 55 Woods, Good, HSG B
17,766 61 >75% Grass cover, Good, HSG B
60,079 54 Weighted Average
56,229 93.59% Pervious Area
3,850 6.41% Impervious Area

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

3.3 35 0.2429 0.18 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.4 45 0.1555 1.97 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

0.8 65 0.0651 1.28 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.9 79 0.0886 1.49 Shallow Concentrated Flow, D-E
Woodland   Kv= 5.0 fps

0.8 55 0.0545 1.17 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

6.2 279 Total
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Subcatchment 1S: XDA-1 TO DESIGN LINE 1
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Runoff Area=60,079 sf

Runoff Volume=0.112 af
Runoff Depth=0.98"

Flow Length=279'
Tc=6.2 min

CN=54
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Summary for Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff = 1.29 cfs @ 12.09 hrs,  Volume= 0.093 af,  Depth= 3.48"
     Routed to Pond 1P : SWMP DETENTION FACILITY 36" PIPE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-year Rainfall=5.12"

Area (sf) CN Description
9,091 98 Paved parking, HSG B
4,004 61 >75% Grass cover, Good, HSG B

910 55 Woods, Good, HSG B
14,005 85 Weighted Average
4,914 35.09% Pervious Area
9,091 64.91% Impervious Area

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

3.7 30 0.1333 0.13 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 266 0.7440 17.51 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 Direct Entry, FACTOR
6.0 296 Total

Subcatchment 2S: FDA-1 TO SWMP-2A
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Runoff Area=14,005 sf

Runoff Volume=0.093 af
Runoff Depth=3.48"

Flow Length=296'
Tc=6.0 min

CN=85

1.29 cfs



Type III 24-hr  10-year Rainfall=5.12"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 41HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff = 0.16 cfs @ 12.08 hrs,  Volume= 0.013 af,  Depth= 4.88"
     Routed to Pond 2P : RAIN GARDEN #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-year Rainfall=5.12"

Area (sf) CN Description
* 1,400 98 Pool & Pool Patio, HSG B

1,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1
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Type III 24-hr
10-year Rainfall=5.12"
Runoff Area=1,400 sf

Runoff Volume=0.013 af
Runoff Depth=4.88"

Tc=6.0 min
CN=98

0.16 cfs
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Summary for Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff = 0.16 cfs @ 12.08 hrs,  Volume= 0.013 af,  Depth= 4.88"
     Routed to Pond 3P : RAIN GARDEN #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-year Rainfall=5.12"

Area (sf) CN Description
1,413 98 Roofs, HSG B
1,413 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: FDA-2A TO RAIN GARDEN #2
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Type III 24-hr
10-year Rainfall=5.12"
Runoff Area=1,413 sf

Runoff Volume=0.013 af
Runoff Depth=4.88"

Tc=6.0 min
CN=98

0.16 cfs
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Summary for Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff = 0.59 cfs @ 12.15 hrs,  Volume= 0.066 af,  Depth= 0.80"
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-year Rainfall=5.12"

Area (sf) CN Description
* 1,116 98 Impervious patio surface, HSG B

7,943 39 >75% Grass cover, Good, HSG A
8,933 30 Woods, Good, HSG A

22,854 61 >75% Grass cover, Good, HSG B
2,415 55 Woods, Good, HSG B

43,261 51 Weighted Average
42,145 97.42% Pervious Area
1,116 2.58% Impervious Area

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

7.3 38 0.0395 0.09 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 75 0.0573 3.59 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.2 61 0.1508 5.82 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

0.3 83 0.0843 4.36 Shallow Concentrated Flow, D-E
Grassed Waterway   Kv= 15.0 fps

8.1 257 Total
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Subcatchment 5S: FDA-3 TO DESIGN LINE 1
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Type III 24-hr
10-year Rainfall=5.12"
Runoff Area=43,261 sf

Runoff Volume=0.066 af
Runoff Depth=0.80"

Flow Length=257'
Tc=8.1 min

CN=51

0.59 cfs
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Summary for Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow Area = 0.322 ac, 64.91% Impervious,  Inflow Depth = 3.48"    for  10-year event
Inflow = 1.29 cfs @ 12.09 hrs,  Volume= 0.093 af
Outflow = 0.53 cfs @ 12.31 hrs,  Volume= 0.093 af,  Atten= 59%,  Lag= 13.6 min
Primary = 0.53 cfs @ 12.31 hrs,  Volume= 0.093 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 72.76' @ 12.31 hrs   Surf.Area= 920 sf   Storage= 1,509 cf

Plug-Flow detention time= 253.8 min calculated for 0.093 af (100% of inflow)
Center-of-Mass det. time= 253.7 min ( 1,060.3 - 806.6 )

Volume Invert Avail.Storage Storage Description
#1 70.85' 2,251 cf 36.0"  Round Pipe Storage 36" Diam.

L= 318.5'

Device Routing     Invert Outlet Devices
#1 Primary 70.85' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 72.25' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 73.80' 2.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.53 cfs @ 12.31 hrs  HW=72.76'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 6.57 fps)
2=Orifice/Grate  (Orifice Controls 0.49 cfs @ 2.81 fps)
3=Orifice/Grate  (Orifice Controls 0.00 cfs @ 0.27 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: SWMP DETENTION FACILITY 36" PIPE
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Summary for Pond 2P: RAIN GARDEN #1

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 4.88"    for  10-year event
Inflow = 0.16 cfs @ 12.08 hrs,  Volume= 0.013 af
Outflow = 0.03 cfs @ 12.50 hrs,  Volume= 0.013 af,  Atten= 79%,  Lag= 24.8 min
Discarded = 0.03 cfs @ 12.50 hrs,  Volume= 0.013 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.81' @ 12.50 hrs   Surf.Area= 485 sf   Storage= 136 cf

Plug-Flow detention time= 22.6 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 22.6 min ( 770.2 - 747.6 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 531 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 386 0 0
56.75 464 106 106
57.00 550 127 233
57.50 641 298 531

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.50 hrs  HW=56.81'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: RAIN GARDEN #1
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Summary for Pond 3P: RAIN GARDEN #2

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 4.88"    for  10-year event
Inflow = 0.16 cfs @ 12.08 hrs,  Volume= 0.013 af
Outflow = 0.03 cfs @ 12.50 hrs,  Volume= 0.013 af,  Atten= 80%,  Lag= 25.2 min
Discarded = 0.03 cfs @ 12.50 hrs,  Volume= 0.013 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.85' @ 12.50 hrs   Surf.Area= 474 sf   Storage= 144 cf

Plug-Flow detention time= 26.7 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 26.7 min ( 774.3 - 747.6 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 1,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 360 0 0
56.75 440 100 100
57.00 528 121 221
58.50 622 863 1,084

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.50 hrs  HW=56.85'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: RAIN GARDEN #2
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Summary for Link 1L: EXIST CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 6.41% Impervious,  Inflow Depth = 0.98"    for  10-year event
Inflow = 1.23 cfs @ 12.11 hrs,  Volume= 0.112 af
Primary = 1.23 cfs @ 12.11 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 1L: EXIST CONDITION DESIGN LINE
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Summary for Link 2L: FUTURE CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 21.67% Impervious,  Inflow Depth = 1.39"    for  10-year event
Inflow = 1.04 cfs @ 12.18 hrs,  Volume= 0.159 af
Primary = 1.04 cfs @ 12.18 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 2L: FUTURE CONDITION DESIGN LINE
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=60,079 sf   6.41% Impervious   Runoff Depth=1.70"Subcatchment 1S: XDA-1 TO DESIGN LINE 1
   Flow Length=279'   Tc=6.2 min   CN=54   Runoff=2.46 cfs  0.196 af

Runoff Area=14,005 sf   64.91% Impervious   Runoff Depth=4.74"Subcatchment 2S: FDA-1 TO SWMP-2A
   Flow Length=296'   Tc=6.0 min   CN=85   Runoff=1.74 cfs  0.127 af

Runoff Area=1,400 sf   100.00% Impervious   Runoff Depth=6.22"Subcatchment 3S: FDA-2B (POOL) TO 
   Tc=6.0 min   CN=98   Runoff=0.20 cfs  0.017 af

Runoff Area=1,413 sf   100.00% Impervious   Runoff Depth=6.22"Subcatchment 4S: FDA-2A TO RAIN 
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  0.017 af

Runoff Area=43,261 sf   2.58% Impervious   Runoff Depth=1.46"Subcatchment 5S: FDA-3 TO DESIGN LINE 1
   Flow Length=257'   Tc=8.1 min   CN=51   Runoff=1.33 cfs  0.121 af

Peak Elev=73.09'  Storage=1,807 cf   Inflow=1.74 cfs  0.127 afPond 1P: SWMP DETENTION FACILITY 36" 
   Outflow=1.02 cfs  0.127 af

Peak Elev=56.92'  Storage=192 cf   Inflow=0.20 cfs  0.017 afPond 2P: RAIN GARDEN #1
   Discarded=0.04 cfs  0.017 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.017 af

Peak Elev=56.96'  Storage=202 cf   Inflow=0.21 cfs  0.017 afPond 3P: RAIN GARDEN #2
   Discarded=0.04 cfs  0.017 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.017 af

   Inflow=2.46 cfs  0.196 afLink 1L: EXIST CONDITION DESIGN LINE
   Primary=2.46 cfs  0.196 af

   Inflow=2.27 cfs  0.247 afLink 2L: FUTURE CONDITION DESIGN LINE
   Primary=2.27 cfs  0.247 af

Total Runoff Area = 2.758 ac   Runoff Volume = 0.477 af   Average Runoff Depth = 2.07"
85.96% Pervious = 2.371 ac     14.04% Impervious = 0.387 ac
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Summary for Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff = 2.46 cfs @ 12.10 hrs,  Volume= 0.196 af,  Depth= 1.70"
     Routed to Link 1L : EXIST CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-year Rainfall=6.46"

Area (sf) CN Description
3,850 98 Paved parking, HSG B

16,730 36 Woods, Fair, HSG A
1,967 39 >75% Grass cover, Good, HSG A

19,766 55 Woods, Good, HSG B
17,766 61 >75% Grass cover, Good, HSG B
60,079 54 Weighted Average
56,229 93.59% Pervious Area
3,850 6.41% Impervious Area

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

3.3 35 0.2429 0.18 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.4 45 0.1555 1.97 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

0.8 65 0.0651 1.28 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.9 79 0.0886 1.49 Shallow Concentrated Flow, D-E
Woodland   Kv= 5.0 fps

0.8 55 0.0545 1.17 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

6.2 279 Total
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Subcatchment 1S: XDA-1 TO DESIGN LINE 1
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Type III 24-hr
25-year Rainfall=6.46"
Runoff Area=60,079 sf

Runoff Volume=0.196 af
Runoff Depth=1.70"

Flow Length=279'
Tc=6.2 min

CN=54

2.46 cfs
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Summary for Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff = 1.74 cfs @ 12.09 hrs,  Volume= 0.127 af,  Depth= 4.74"
     Routed to Pond 1P : SWMP DETENTION FACILITY 36" PIPE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-year Rainfall=6.46"

Area (sf) CN Description
9,091 98 Paved parking, HSG B
4,004 61 >75% Grass cover, Good, HSG B

910 55 Woods, Good, HSG B
14,005 85 Weighted Average
4,914 35.09% Pervious Area
9,091 64.91% Impervious Area

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

3.7 30 0.1333 0.13 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 266 0.7440 17.51 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 Direct Entry, FACTOR
6.0 296 Total

Subcatchment 2S: FDA-1 TO SWMP-2A
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Type III 24-hr
25-year Rainfall=6.46"
Runoff Area=14,005 sf

Runoff Volume=0.127 af
Runoff Depth=4.74"

Flow Length=296'
Tc=6.0 min

CN=85

1.74 cfs
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Summary for Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff = 0.20 cfs @ 12.08 hrs,  Volume= 0.017 af,  Depth= 6.22"
     Routed to Pond 2P : RAIN GARDEN #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-year Rainfall=6.46"

Area (sf) CN Description
* 1,400 98 Pool & Pool Patio, HSG B

1,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1
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Type III 24-hr
25-year Rainfall=6.46"
Runoff Area=1,400 sf

Runoff Volume=0.017 af
Runoff Depth=6.22"

Tc=6.0 min
CN=98

0.20 cfs
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Summary for Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 0.017 af,  Depth= 6.22"
     Routed to Pond 3P : RAIN GARDEN #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-year Rainfall=6.46"

Area (sf) CN Description
1,413 98 Roofs, HSG B
1,413 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.22
0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
25-year Rainfall=6.46"
Runoff Area=1,413 sf

Runoff Volume=0.017 af
Runoff Depth=6.22"

Tc=6.0 min
CN=98

0.21 cfs
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Summary for Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff = 1.33 cfs @ 12.13 hrs,  Volume= 0.121 af,  Depth= 1.46"
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-year Rainfall=6.46"

Area (sf) CN Description
* 1,116 98 Impervious patio surface, HSG B

7,943 39 >75% Grass cover, Good, HSG A
8,933 30 Woods, Good, HSG A

22,854 61 >75% Grass cover, Good, HSG B
2,415 55 Woods, Good, HSG B

43,261 51 Weighted Average
42,145 97.42% Pervious Area
1,116 2.58% Impervious Area

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

7.3 38 0.0395 0.09 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 75 0.0573 3.59 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.2 61 0.1508 5.82 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

0.3 83 0.0843 4.36 Shallow Concentrated Flow, D-E
Grassed Waterway   Kv= 15.0 fps

8.1 257 Total
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Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff
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Type III 24-hr
25-year Rainfall=6.46"
Runoff Area=43,261 sf

Runoff Volume=0.121 af
Runoff Depth=1.46"

Flow Length=257'
Tc=8.1 min

CN=51

1.33 cfs



Type III 24-hr  25-year Rainfall=6.46"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 61HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow Area = 0.322 ac, 64.91% Impervious,  Inflow Depth = 4.74"    for  25-year event
Inflow = 1.74 cfs @ 12.09 hrs,  Volume= 0.127 af
Outflow = 1.02 cfs @ 12.20 hrs,  Volume= 0.127 af,  Atten= 41%,  Lag= 6.7 min
Primary = 1.02 cfs @ 12.20 hrs,  Volume= 0.127 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 73.09' @ 12.20 hrs   Surf.Area= 829 sf   Storage= 1,807 cf

Plug-Flow detention time= 208.7 min calculated for 0.127 af (100% of inflow)
Center-of-Mass det. time= 209.0 min ( 1,006.9 - 797.9 )

Volume Invert Avail.Storage Storage Description
#1 70.85' 2,251 cf 36.0"  Round Pipe Storage 36" Diam.

L= 318.5'

Device Routing     Invert Outlet Devices
#1 Primary 70.85' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 72.25' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 73.80' 2.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.02 cfs @ 12.20 hrs  HW=73.09'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.15 fps)
2=Orifice/Grate  (Orifice Controls 0.69 cfs @ 3.96 fps)
3=Orifice/Grate  (Orifice Controls 0.29 cfs @ 2.00 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.322 ac
Peak Elev=73.09'
Storage=1,807 cf

1.74 cfs

1.02 cfs

Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Storage

Stage-Area-Storage

Storage (cubic-feet)
2,2002,0001,8001,6001,4001,2001,0008006004002000

E
le

va
ti

o
n

  
(f

ee
t)

73

72

71  Pipe Storage 36" Diam. 



Type III 24-hr  25-year Rainfall=6.46"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 63HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 2P: RAIN GARDEN #1

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 6.22"    for  25-year event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.017 af
Outflow = 0.04 cfs @ 12.53 hrs,  Volume= 0.017 af,  Atten= 82%,  Lag= 26.8 min
Discarded = 0.04 cfs @ 12.53 hrs,  Volume= 0.017 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.92' @ 12.53 hrs   Surf.Area= 524 sf   Storage= 192 cf

Plug-Flow detention time= 31.7 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 31.7 min ( 775.8 - 744.1 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 531 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 386 0 0
56.75 464 106 106
57.00 550 127 233
57.50 641 298 531

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.04 cfs @ 12.53 hrs  HW=56.92'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: RAIN GARDEN #1
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Summary for Pond 3P: RAIN GARDEN #2

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 6.22"    for  25-year event
Inflow = 0.21 cfs @ 12.08 hrs,  Volume= 0.017 af
Outflow = 0.04 cfs @ 12.54 hrs,  Volume= 0.017 af,  Atten= 83%,  Lag= 27.2 min
Discarded = 0.04 cfs @ 12.54 hrs,  Volume= 0.017 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.96' @ 12.54 hrs   Surf.Area= 515 sf   Storage= 202 cf

Plug-Flow detention time= 36.1 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 36.1 min ( 780.2 - 744.1 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 1,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 360 0 0
56.75 440 100 100
57.00 528 121 221
58.50 622 863 1,084

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.04 cfs @ 12.54 hrs  HW=56.96'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: RAIN GARDEN #2
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Summary for Link 1L: EXIST CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 6.41% Impervious,  Inflow Depth = 1.70"    for  25-year event
Inflow = 2.46 cfs @ 12.10 hrs,  Volume= 0.196 af
Primary = 2.46 cfs @ 12.10 hrs,  Volume= 0.196 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 1L: EXIST CONDITION DESIGN LINE
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Summary for Link 2L: FUTURE CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 21.67% Impervious,  Inflow Depth = 2.15"    for  25-year event
Inflow = 2.27 cfs @ 12.16 hrs,  Volume= 0.247 af
Primary = 2.27 cfs @ 12.16 hrs,  Volume= 0.247 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 2L: FUTURE CONDITION DESIGN LINE
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=60,079 sf   6.41% Impervious   Runoff Depth=3.49"Subcatchment 1S: XDA-1 TO DESIGN LINE 1
   Flow Length=279'   Tc=6.2 min   CN=54   Runoff=5.45 cfs  0.402 af

Runoff Area=14,005 sf   64.91% Impervious   Runoff Depth=7.36"Subcatchment 2S: FDA-1 TO SWMP-2A
   Flow Length=296'   Tc=6.0 min   CN=85   Runoff=2.65 cfs  0.197 af

Runoff Area=1,400 sf   100.00% Impervious   Runoff Depth=8.94"Subcatchment 3S: FDA-2B (POOL) TO 
   Tc=6.0 min   CN=98   Runoff=0.29 cfs  0.024 af

Runoff Area=1,413 sf   100.00% Impervious   Runoff Depth=8.94"Subcatchment 4S: FDA-2A TO RAIN 
   Tc=6.0 min   CN=98   Runoff=0.29 cfs  0.024 af

Runoff Area=43,261 sf   2.58% Impervious   Runoff Depth=3.12"Subcatchment 5S: FDA-3 TO DESIGN LINE 1
   Flow Length=257'   Tc=8.1 min   CN=51   Runoff=3.22 cfs  0.259 af

Peak Elev=73.75'  Storage=2,230 cf   Inflow=2.65 cfs  0.197 afPond 1P: SWMP DETENTION FACILITY 36" 
   Outflow=1.84 cfs  0.197 af

Peak Elev=57.06'  Storage=269 cf   Inflow=0.29 cfs  0.024 afPond 2P: RAIN GARDEN #1
   Discarded=0.04 cfs  0.022 af   Primary=0.06 cfs  0.002 af   Outflow=0.10 cfs  0.024 af

Peak Elev=57.08'  Storage=262 cf   Inflow=0.29 cfs  0.024 afPond 3P: RAIN GARDEN #2
   Discarded=0.04 cfs  0.022 af   Primary=0.07 cfs  0.002 af   Outflow=0.11 cfs  0.024 af

   Inflow=5.45 cfs  0.402 afLink 1L: EXIST CONDITION DESIGN LINE
   Primary=5.45 cfs  0.402 af

   Inflow=4.97 cfs  0.460 afLink 2L: FUTURE CONDITION DESIGN LINE
   Primary=4.97 cfs  0.460 af

Total Runoff Area = 2.758 ac   Runoff Volume = 0.905 af   Average Runoff Depth = 3.94"
85.96% Pervious = 2.371 ac     14.04% Impervious = 0.387 ac
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Summary for Subcatchment 1S: XDA-1 TO DESIGN LINE 1

Runoff = 5.45 cfs @ 12.10 hrs,  Volume= 0.402 af,  Depth= 3.49"
     Routed to Link 1L : EXIST CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-year Rainfall=9.18"

Area (sf) CN Description
3,850 98 Paved parking, HSG B

16,730 36 Woods, Fair, HSG A
1,967 39 >75% Grass cover, Good, HSG A

19,766 55 Woods, Good, HSG B
17,766 61 >75% Grass cover, Good, HSG B
60,079 54 Weighted Average
56,229 93.59% Pervious Area
3,850 6.41% Impervious Area

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

3.3 35 0.2429 0.18 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.4 45 0.1555 1.97 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

0.8 65 0.0651 1.28 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

0.9 79 0.0886 1.49 Shallow Concentrated Flow, D-E
Woodland   Kv= 5.0 fps

0.8 55 0.0545 1.17 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

6.2 279 Total
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Subcatchment 1S: XDA-1 TO DESIGN LINE 1
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Type III 24-hr
100-year Rainfall=9.18"
Runoff Area=60,079 sf

Runoff Volume=0.402 af
Runoff Depth=3.49"

Flow Length=279'
Tc=6.2 min

CN=54

5.45 cfs
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Summary for Subcatchment 2S: FDA-1 TO SWMP-2A

Runoff = 2.65 cfs @ 12.08 hrs,  Volume= 0.197 af,  Depth= 7.36"
     Routed to Pond 1P : SWMP DETENTION FACILITY 36" PIPE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-year Rainfall=9.18"

Area (sf) CN Description
9,091 98 Paved parking, HSG B
4,004 61 >75% Grass cover, Good, HSG B

910 55 Woods, Good, HSG B
14,005 85 Weighted Average
4,914 35.09% Pervious Area
9,091 64.91% Impervious Area

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

3.7 30 0.1333 0.13 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 266 0.7440 17.51 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 Direct Entry, FACTOR
6.0 296 Total

Subcatchment 2S: FDA-1 TO SWMP-2A
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Type III 24-hr
100-year Rainfall=9.18"
Runoff Area=14,005 sf

Runoff Volume=0.197 af
Runoff Depth=7.36"

Flow Length=296'
Tc=6.0 min

CN=85

2.65 cfs
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Summary for Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1

Runoff = 0.29 cfs @ 12.08 hrs,  Volume= 0.024 af,  Depth= 8.94"
     Routed to Pond 2P : RAIN GARDEN #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-year Rainfall=9.18"

Area (sf) CN Description
* 1,400 98 Pool & Pool Patio, HSG B

1,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: FDA-2B (POOL) TO RAIN GARDEN #1
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Type III 24-hr
100-year Rainfall=9.18"

Runoff Area=1,400 sf
Runoff Volume=0.024 af

Runoff Depth=8.94"
Tc=6.0 min

CN=98

0.29 cfs
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Summary for Subcatchment 4S: FDA-2A TO RAIN GARDEN #2

Runoff = 0.29 cfs @ 12.08 hrs,  Volume= 0.024 af,  Depth= 8.94"
     Routed to Pond 3P : RAIN GARDEN #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-year Rainfall=9.18"

Area (sf) CN Description
1,413 98 Roofs, HSG B
1,413 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: FDA-2A TO RAIN GARDEN #2
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Type III 24-hr
100-year Rainfall=9.18"

Runoff Area=1,413 sf
Runoff Volume=0.024 af

Runoff Depth=8.94"
Tc=6.0 min

CN=98

0.29 cfs
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Summary for Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff = 3.22 cfs @ 12.12 hrs,  Volume= 0.259 af,  Depth= 3.12"
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-year Rainfall=9.18"

Area (sf) CN Description
* 1,116 98 Impervious patio surface, HSG B

7,943 39 >75% Grass cover, Good, HSG A
8,933 30 Woods, Good, HSG A

22,854 61 >75% Grass cover, Good, HSG B
2,415 55 Woods, Good, HSG B

43,261 51 Weighted Average
42,145 97.42% Pervious Area
1,116 2.58% Impervious Area

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

7.3 38 0.0395 0.09 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.41"

0.3 75 0.0573 3.59 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.2 61 0.1508 5.82 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

0.3 83 0.0843 4.36 Shallow Concentrated Flow, D-E
Grassed Waterway   Kv= 15.0 fps

8.1 257 Total



Type III 24-hr  100-year Rainfall=9.18"99 Byram Ridge SWM_02-06-2024
  Printed  2/11/2024Prepared by ALP Engineering & Land Arch

Page 76HydroCAD® 10.20-4a  s/n 03392  © 2023 HydroCAD Software Solutions LLC

Subcatchment 5S: FDA-3 TO DESIGN LINE 1

Runoff

Hydrograph
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Type III 24-hr
100-year Rainfall=9.18"
Runoff Area=43,261 sf

Runoff Volume=0.259 af
Runoff Depth=3.12"

Flow Length=257'
Tc=8.1 min

CN=51

3.22 cfs
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Summary for Pond 1P: SWMP DETENTION FACILITY 36" PIPE

Inflow Area = 0.322 ac, 64.91% Impervious,  Inflow Depth = 7.36"    for  100-year event
Inflow = 2.65 cfs @ 12.08 hrs,  Volume= 0.197 af
Outflow = 1.84 cfs @ 12.17 hrs,  Volume= 0.197 af,  Atten= 31%,  Lag= 4.9 min
Primary = 1.84 cfs @ 12.17 hrs,  Volume= 0.197 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 73.75' @ 12.17 hrs   Surf.Area= 335 sf   Storage= 2,230 cf

Plug-Flow detention time= 155.8 min calculated for 0.197 af (100% of inflow)
Center-of-Mass det. time= 156.1 min ( 942.0 - 785.9 )

Volume Invert Avail.Storage Storage Description
#1 70.85' 2,251 cf 36.0"  Round Pipe Storage 36" Diam.

L= 318.5'

Device Routing     Invert Outlet Devices
#1 Primary 70.85' 1.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 72.25' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 73.80' 2.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.83 cfs @ 12.17 hrs  HW=73.75'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 8.14 fps)
2=Orifice/Grate  (Orifice Controls 0.97 cfs @ 5.56 fps)
3=Orifice/Grate  (Orifice Controls 0.82 cfs @ 4.17 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: SWMP DETENTION FACILITY 36" PIPE
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Summary for Pond 2P: RAIN GARDEN #1

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 8.94"    for  100-year event
Inflow = 0.29 cfs @ 12.08 hrs,  Volume= 0.024 af
Outflow = 0.10 cfs @ 12.36 hrs,  Volume= 0.024 af,  Atten= 67%,  Lag= 16.9 min
Discarded = 0.04 cfs @ 12.36 hrs,  Volume= 0.022 af
Primary = 0.06 cfs @ 12.36 hrs,  Volume= 0.002 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 57.06' @ 12.36 hrs   Surf.Area= 562 sf   Storage= 269 cf

Plug-Flow detention time= 38.0 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 38.0 min ( 777.6 - 739.6 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 531 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 386 0 0
56.75 464 106 106
57.00 550 127 233
57.50 641 298 531

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.04 cfs @ 12.36 hrs  HW=57.06'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.06 cfs @ 12.36 hrs  HW=57.06'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.06 cfs @ 0.83 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: RAIN GARDEN #1
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Summary for Pond 3P: RAIN GARDEN #2

Inflow Area = 0.032 ac,100.00% Impervious,  Inflow Depth = 8.94"    for  100-year event
Inflow = 0.29 cfs @ 12.08 hrs,  Volume= 0.024 af
Outflow = 0.11 cfs @ 12.31 hrs,  Volume= 0.024 af,  Atten= 62%,  Lag= 13.6 min
Discarded = 0.04 cfs @ 12.31 hrs,  Volume= 0.022 af
Primary = 0.07 cfs @ 12.31 hrs,  Volume= 0.002 af
     Routed to Link 2L : FUTURE CONDITION DESIGN LINE

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 57.08' @ 12.31 hrs   Surf.Area= 533 sf   Storage= 262 cf

Plug-Flow detention time= 38.1 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 38.1 min ( 777.7 - 739.6 )

Volume Invert Avail.Storage Storage Description
#1 56.50' 1,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.50 360 0 0
56.75 440 100 100
57.00 528 121 221
58.50 622 863 1,084

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 57.35' 6.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

#3 Discarded 56.50' 3.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.04 cfs @ 12.31 hrs  HW=57.08'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.07 cfs @ 12.31 hrs  HW=57.08'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.07 cfs @ 0.91 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: RAIN GARDEN #2
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Summary for Link 1L: EXIST CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 6.41% Impervious,  Inflow Depth = 3.49"    for  100-year event
Inflow = 5.45 cfs @ 12.10 hrs,  Volume= 0.402 af
Primary = 5.45 cfs @ 12.10 hrs,  Volume= 0.402 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 1L: EXIST CONDITION DESIGN LINE
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Summary for Link 2L: FUTURE CONDITION DESIGN LINE

Inflow Area = 1.379 ac, 21.67% Impervious,  Inflow Depth = 4.00"    for  100-year event
Inflow = 4.97 cfs @ 12.13 hrs,  Volume= 0.460 af
Primary = 4.97 cfs @ 12.13 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link 2L: FUTURE CONDITION DESIGN LINE
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