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REQUIRED

SECTION 107.01 , BLOCK 1 ,  LOT 32

1  Ac.

50 FT.

ARMONK FIRE DISTRICT

BYRAM HILLS CENTRAL

SIDE

REAR

FRONT

PROVIDED

1.864 Ac.

LOT 1 LOT 2

1.920 Ac.

30 FT.

40 FT. / 50 FT.

FRONTAGE 125 FT.

150 FT.

458 FT. 73 FT.

168 FT. 315 FT.

WIDTH 125 FT. 254 FT. 243 FT.

57 FT. 93 FT.

103 FT./ 164 FT. 88 FT./ 32 FT.

79 FT. 193 FT.

LOT 3

2.045 Ac.

61 FT.

276 FT.

201 FT.

175 FT.

43 FT./ 85 FT.

145 FT.

DISTURBANCE AREA

CUT/FILL

TOWN REG SPECIMEN TREE REMOVAL

WETLAND DISTURBANCE

58,721 S.F.

2,122 yd  (CUT)

4

0

52,250 S.F.

1

0

67,810 S.F.

2

0

LOT 1 LOT 2 LOT 3

3 550 yd  (FILL)3 204 yd  (FILL)3

WETLAND BUFFER DISTURBANCE 0 0 0

LOT SUMMARY

MAX GROSS LAND COVERAGE

MAX FLOOR AREA

HOUSE FOOTPRINT SHOWN

GROSS LAND COVERAGE SHOWN

12,302 SF 13,009 SF 13,375 SF

10,296 SF 10,470 SF 10,296 SF

4,600 SF 4,050 SF 3,600 SF

9,320 SF 9,368 SF 11,044 SF

SLOPES > 25% 0 0.102 Ac. 0.084 Ac.

50% FACTOR AS PER SEC. 213-3 0 0.051 Ac. 0.042 Ac.

NET LOT AREA 1  Ac. 1.863 Ac. 1.869 Ac. 2.003 Ac.

CONTIGUOUS BUILDING AREA 20,000 S.F. >20,000 S.F. >20,000 S.F. >20,000 S.F.

TOTAL ACREAGE / SIZE OF PROPERTY TO BE SUBDIVIDED: 7.69 ACRES

TOWN REGULATED TREE REMOVAL 74 59 117

TABLE OF LAND USE

1

2

b

NOTES ON TABLE OF LAND USE

1. PURSUANT TO SECTION 213.25.D(4)(a) OF THE TOWN CODE, ON NORTH SIDE OF LOT 1, A 30-FOOT SIDE
YARD SETBACK IS PROVIDED.  LIKEWISE, ON THE NORTHERN SIDE LOT LINE OF LOT 2, A 30-FOOT SETBACK
IS PROVIDED.

2. PURSUANT TO SECTION 213.25.D(4)(a) OF THE TOWN CODE, ON EASTERN REAR LOT LINE OF LOT 1, A
50-FOOT REAR YARD SETBACK IS PROVIDED.  IN ADDITION, ON THE EASTERN REAR LOT LINE ON LOT 2, A
50-FOOT SETBACK IS PROVIDED.

3. SECTION, BLOCK AND LOT NUMBER FOR NEW LOTS:
LOT 1, SECTION 107.01 BLOCK 1 LOT 32.1 (107.01-1-32.1)
LOT 2, SECTION 107.01 BLOCK 1 LOT 32.2 (107.01-1-32.2)
LOT 3, SECTION 107.01 BLOCK 1 LOT 32.3 (107.01-1-32.3)

Submission to Town
and NYCDEP 07/24/2015

Submission to Town
and NYCDEP 10/15/2015

Submission to Town
and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016

OLD/FORMER SBL: SECTION 2 , BLOCK 1K ,  LOT 10

Submission to Town for Final
Subdivision Plan approval 06/30/2016

APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED DEC. 12, 2016.

_________________________________     DATE:__________________
CHRISTOPHER CARTHY, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
JOSEPH CERMELE, PE
KELLARD SESSIONS, P.C.
CONSULTING TOWN ENGINEERS

ADDITIONAL NOTES:

1. McKenna Custom Homes intends to comply with the Town construction standards and
specifications as well as with the requirements of the Planning Board resolution of approval.

Submission to Town for Prelim &
Final Subdivision Plan appvl 10/07/2016
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NOTES ON LOT SUMMARY

a. INCLUDES DISTURBANCE FOR CONSTRUCTION OF STORMWATER MANAGEMENT FACILITIES FOR THE
SUBDIVISION ROAD ON LANDS TO BE IN THE OWNERSHIP OF LOT #1 AND LOCATED ON THE WEST SIDE OF
THE SUBDIVISION ROAD.

b. INCLUDES DISTURBANCE FOR CONSTRUCTION OF THE STORMWATER MANAGEMENT BASIN FOR THE
SUBDIVISION AT THE SOUTH END OF LOT #3, THE STORMWATER MANAGEMENT FACILITY SWMF-1.2 AT THE
SOUTH END OF THE SUBDIVISION ROAD, AND THE RAIN GARDEN ON LOT #3.

PROJECT  SITE

Submission to Town for Prelim &
Final Subdivision Plan appvl 03/20/2020
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WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
Tel: (914) 238-3555
Fax: (914) 238-3435

AutoCAD SHX Text
Not to Scale
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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.

Construction Details

PLAN

SECTION A-B SECTION A-B

PLAN

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE.  TOP AND SIDES
MANDATORY.

95% COMPACTED FILL

PAVEMENT

RECHARGER V8HD
HEAVY DUTY CHAMBER

18" [457 mm]
MIN.

12' [3657 mm]
 MAX.

12.0" [305 mm]

6.0" [152 mm]

32.0" [813 mm]

6.0" [152 mm]

66.0" [1676 mm]
 CENTER TO CENTER

60.0" [1524 mm]12.0" [305 mm]

ALL RECHARGER V8HD HEAVY DUTY UNITS ARE
MARKED WITH A COLOR STRIPE FORMED INTO THE
PART ALONG THE LENGTH OF THE CHAMBER.
ALL RECHARGER V8HD CHAMBERS MUST BE
INSTALLED IN ACCORDANCE WITH ALL APPLICABLE
LOCAL, STATE AND FEDERAL REGULATIONS.

GENERAL NOTES
RECHARGER V8HD BY CULTEC, INC. OF BROOKFIELD, CT.
STORAGE PROVIDED = 13.274 CF/FT PER DESIGN UNIT.
REFER TO CULTEC, INC.'S CURRENT RECOMMENDED
INSTALLATION GUIDELINES.
USE RECHARGER V8HD HEAVY DUTY FOR TRAFFIC AND/OR
H-25 APPLICATIONS.

CULTEC HVLV F-110x4
FEED CONNECTOR

CULTEC NO. 20L POLYETHYLENE
LINER TO BE PLACED BENEATH
CHAMBERS UTILIZING
INTERNAL MANIFOLD

1 -2 INCH WASHED
CRUSHED STONE

Concrete Curb 1 Subdivision Road Pavement 2 Driveway Pavement 3 Catch Basin - Type: Curb Inlet 4 Catch Basin - Type: Drain Inlet 5

Storm Drain Trench 6

Cultec V8HD Chamber Installation 7

1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Inlet Drop Pipe and The Oil Port.
3. The Stormceptor System is protected by one or more of the following U.S. Patents: #4985148,

STC 450i Precast Concrete Stormceptor
(450 U.S. Gallon Capacity)

Varies To
Match Grade

60"
Min.

Stormceptor
9"

16"

#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.

(Removable)
Down Pipe
12"Ø Inlet

Section Thru Chamber

48''Ø

Notes:

8"

Riser Pipe
4"Ø Outlet

5"

8"

18"

24''

6''

Inlet

5"

 PVC Pipe
Min.15" High

Cover and Grate

w/ 4" Cap

Ø4"

Outlet

Insert

Suit Finished Grade
Grade Adjusters To

(Tee Opening to Face Side Wall)

Plan View

Insert Tee Here

Inlet Outlet

Riser Pipe
4"Ø Outlet

4"Ø Oil Port

See Note 2

y

8''

y

4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.

If Required

*

*

*

Rinker 027

17"

Stormceptor 450i Hydrodynamic Separator

Pre-Treatment Facility 10

ALL CONTACTOR 100HD HEAVY DUTY UNITS ARE MARKED WITH A
COLOR STRIPE FORMED INTO THE PART ALONG THE LENGTH OF
THE CHAMBER. ALL CONTACTOR 100 CHAMBERS MUST BE
INSTALLED IN ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE
AND FEDERAL REGULATIONS.

GENERAL NOTES
CONTACTOR 100HD BY CULTEC, INC. OF BROOKFIELD, CT.
STORAGE PROVIDED = 3.84 CF/FT PER DESIGN UNIT.
REFER TO CULTEC, INC.'S CURRENT RECOMMENDED
INSTALLATION GUIDELINES. USE CONTACTOR 100HD HEAVY
DUTY FOR TRAFFIC AND/OR H-25 APPLICATIONS.

8.0" [203 mm]

6.0" [152 mm]

12.5" [318 mm]

6.0" [152 mm]

40.0" [1016 mm]36.0" [914 mm]12.0" [305 mm]

95% COMPACTED FILLPAVEMENT
CULTEC CONTACTOR 100HD

HEAVY DUTY CHAMBER

14.0" [356 mm]
MIN.

 14' [4267 mm]
 MAX.

CULTEC NO. 20L POLYETHYLENE LINER
TO BE PLACED BENEATH
HVLV SFCx2 FEED CONNECTOR
WHEN UTILIZING INTERNAL MANIFOLD

CULTEC HVLV SFCx2
FEED CONNECTOR
WHERE SPECIFIED

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE. TOP AND SIDES
MANDATORY.

1-2 INCH DIA. WASHED CRUSHED STONE

PROPOSED INSTALLATION TO CONSIST OF 5 ROWS OF 2
CHAMBERS END TO END

CULTEC NO. 20L POLYETHYLENE
LINER TO SPAN THE ENTIRE WIDTH
OF THE SYSTEM BELOW THE HVLV

SFCx2 FEED CONNECTORS
AND SIDE PORTALS AS NEEDED

SIDE PORTAL TO BE CUT
IN FIELD TO ALLOW
CULTEC HVLV SFCx2 FEED
CONNECTOR AS NEEDED

6.0" [152 mm] MIN.

6.0" [152 mm] MIN.

8.0" [203 mm]

12.0" [305 mm]
(TYP.)

FEED PIPE
(MAX. INLET = 10 INCHES)

1 - 2 INCH DIA. WASHED,
CRUSHED STONE

CULTEC CONTACTOR 100HD
HEAVY DUTY CHAMBER

PAVEMENT

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE.  TOP AND SIDES
MANDATORY.

95% COMPACTED FILL

12.5" [318 mm]

END VIEW OF CULTEC CHAMBERS

SECTION VIEW THROUGH CULTEC CHAMBERS

Cultec 100HD Chamber Installation 9

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE. TOP AND SIDES
MANDATORY.

95% COMPACTED FILLPAVEMENT
RECHARGER 150XLHD

HEAVY DUTY CHAMBER

14.0" [356 mm]
MIN. - 14' (4.27 m) MAX.

8.0" [203 mm]

6.0" [152 mm]

18.5" [470 mm]

6.0" [152 mm]

39.0" [991 mm]33.0" [838 mm]12.0" [305 mm]

ALL RECHARGER 150XLHD HEAVY-DUTY UNITS ARE MARKED WITH
A COLORED STRIPE FORMED INTO THE PART ALONG THE LENGTH
OF THE CHAMBER.
ALL RECHARGER 150XLHD CHAMBERS MUST BE INSTALLED IN
ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE AND
FEDERAL REGULATIONS.

GENERAL NOTES
RECHARGER 150XLHD BY CULTEC, INC. OF BROOKFIELD, CT.
STORAGE PROVIDED = 4.89 CF/FT (0.45 M3/M) PER DESIGN UNIT.
REFER TO CULTEC, INC.'S CURRENT RECOMMENDED
INSTALLATION GUIDELINES.
USE RECHARGER 150XLHD HEAVY DUTY FOR TRAFFIC AND/OR
H-25 APPLICATIONS.

CULTEC NO. 20L POLYETHYLENE
LINER TO BE PLACED BENEATH
HVLV FC-24 FEED CONNECTORS
WHEN UTILIZING INTERNAL MANIFOLD

CULTEC HVLV FC-24
FEED CONNECTOR
WHERE SPECIFIED

1 - 2 INCH DIA. WASHED,
CRUSHED STONE

Cultec 150XLHD Chamber Installation 8

July 15, 2014

Amended sheet for Conservation
Subdivision 11/17/2014

SECTION VIEW

PLAN VIEW

FRONT ELEVATION

Stormwater Management Basin Outlet Control Structure Detail
12

2.7_C05.31.2016

6"

3"
1

4'

3
1

3

Section

14
Bioretention Facility

Added detail #13 01/09/2015

13
Conservation Easement Boundary Marker

Submission of SWPPP to
NYCDEP 04/09/2015

Submission to Town
and NYCDEP 07/24/2015

 

  

Submission to Town
and NYCDEP 03/01/2016
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Civil engineer:
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ALP Engineering & Landscape Architecture, PLLC
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C. of A. #0016331

Direct Tel: (475) 215-5343
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CONSULTANTS:

CAMPBELL  ENGINEERING,  LLP

McKenna Custom Homes, Inc.
433 Manville Road
Pleasantville, NY  10570
Tel: (914) 769-1869

WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
Tel: (914) 238-3555
Fax: (914) 238-3435
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Soil Restoration/Disturbed Areas Stabilization Protocol

As is noted above, soil restoration is a required practice applied across
areas of a development site where soils have been disturbed and will be
vegetated in order to recover the original properties and porosity of the
soil.  Soil restoration is applied in the cleanup, restoration, and
landscaping phase of construction followed by the permanent establishment of
an appropriate, deep-rooted groundcover to help maintain the restored soil
structure.

According to the protocols of the 2010 Stormwater Management Design Manual,
during periods of relatively low to moderate subsoil moisture, the disturbed
subsoils are returned to rough grade and the following Soil Restoration steps
applied:
1) Apply 3 inches of compost over subsoil
2) 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.

3) Rock-pick until uplifted stone/rock materials of four inches and larger
size are cleaned off the site.

4) Apply topsoil to a depth of 6 inches.
5) Vegetate as required by approved plan.

At the end of the soil restoration procedure, an inspector should be able to
push a 3/8” metal bar 12 inches into the soil just with body weight.

Temporary Critical Area Plantings (Temporary Seeding)

When to Apply - Temporary seeding may be necessary on construction sites to
protect an area, or section, where final grading is complete, when preparing
for winter work shutdown, or to provide cover when permanent seedings are
likely to fail due to mid-summer heat and drought. The intent is to provide
temporary protective cover during temporary shutdown of construction and/or
while waiting for optimal planting time.

Water management practices must be installed as appropriate for site
conditions. The area must be rough graded and slopes physically stable. Large
debris and rocks are usually removed. Seedbed must be seeded within 24 hours
of disturbance or scarification of the soil surface will be necessary prior
to seeding. Fertilizer and lime are not typically used for temporary
seedings.

If it is spring, summer or early fall, then seed the area with ryegrass
(annual or perennial) at 30 lb per acre (Approximately 0.7 lb/1000 sq. ft. or
use 1 lb/1000 sq. ft.).

If is late fall or early winter, then seed with Certified 'Aroostook' winter
rye (cereal rye) at 100 lb per acre (2.5 lb/1000 sq. ft.).

Any seeding method may be used that will provide uniform application of seed
to the area and result in relatively good soil to seed contact.

Mulch the seeded area with hay or straw at 2 tons/acre (approx. 90 lb/1000
sq. ft. or 2 bales). Quality of hay or straw mulch allowable will be
determined based on long term use and visual concerns. Mulch anchoring will
be required where wind or areas of concentrated water are of concern. Wood
fiber hydromulch or other sprayable products approved for erosion control
(nylon web or mesh) may be used if applied according to manufacturers'
specification. Caution is advised when using nylon or other synthetic
products. They may be difficult to remove prior to final seeding.

Permanent Lawn Areas

NOTE REGARDING USE OF FERTILIZER ON THE PROPERTY
In accordance with Article XXVI, Restrictions on the Application and Sale of
Lawn Fertilizer within the County of Westchester, Section 863.1302
Regulation of the Use and Application of Lawn Fertilizer, no person shall
apply any lawn fertilizer within the County that is labeled as containing
more than 0% phosphorus or other compound containing phosphorus, such as
phosphate, except for newly established turf or lawn areas during their first
growing season. The lawn fertilizer application shall not contain an amount
of phosphorus exceeding the amount and rate of application recommended in the
soil test evaluation.  In subsequent years, no person shall apply any lawn
fertilizer within the County that is labeled as containing more than 0%
phosphorus or other compound containing phosphorus, such as phosphate, nor
apply lawn fertilizer between December 1st and April 1st, nor apply lawn
fertilizer to any impervious surface. If such application occurs, the
fertilizer must be immediately contained and either legally applied to turf
or placed in an appropriate container.  Finally, no person shall apply lawn
fertilizer to any turf or lawn area within twenty (20) feet of any surface
water, except that this restriction shall not apply where a continuous
natural vegetative buffer, at least ten (10) feet wide, separates a turf or
lawn area and surface water.

Time of Planting Lawns - Fall planting is preferred. Seed after August 15. In
the spring, plant until May 15. If seeding is done between May 15 and August
15, irrigation may be necessary to ensure a successful seeding.

Site Preparation - Disturbed soil areas are to be restored to the procedures

of the Soil Restoration/Disturbed Areas Stabilization Protocol above.

Lawn Planting and Installation - Use a cultipacker type seeder if possible.
Seed to a depth of 1/8 to 1/4 inch. If seed is to be broadcast, cultipack or
roll after seeding. If hydroseeded, lime and fertilizer may be applied
through the seeder, and rolling is not practical.

Mulching - Mulch all seedings in accordance with Standard and Specifications
for Mulching.  Small grain straw is the best material.  The following are the
recommended seed mixes from Section 3, Vegetative Measures for Erosion and
Sediment Control from the New York State Standards and Specifications for
Erosion and Sediment Control, latest edition.

Seed Mixes For Sunny sites (well, moderately well, and somewhat poorly
drained soils)
a. Athletic fields and similar areas

lb/1000 sf   lb/acre
80% Kentucky bluegrass blend 2.4-3.2       105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0 130-175
OR
(for southern and eastern NY)

lb/1000 sf   lb/acre
50% Kentucky bluegrass 1.5-2.0    65-88
50% perennial ryegrass 1.5-2.0   65-87

3.0-4.0 130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6 150-200

Shady dry sites (well to somewhat poorly drained soils)
lb/1000 sf lb/acre

65% fine fescue 2.6-3.3    114-143
15% perennial ryegrass 0.6-0.7       26-33
20% Kentucky bluegrass blend 0.8-1.0       35-44

4.0-5.0     174-220
OR
80% blend of shade-tolerant
Kentucky bluegrass 2.4-3.2    105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0    130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6     150-200

Fertilizer Application in the First Year - Apply fertilizer as indicated by
the soil test three to four weeks after germination (spring seedlings). If
test results have not been obtained, apply 1 pound nitrogen/1,000 square feet
using a fertilizer. Summer and early fall seedings, apply as above unless air
temperatures are above 85ºF for an extended period. Wait for cooler
temperatures to fertilize. Late fall/winter seedings, fertilize in spring.

Stabilization Outside of Growing Season - If grading is performed outside of
the growing season, ground stabilization is still required.  Apply Flexterra
FGM (Flexible Growth Medium) or approved equal to the area to be stabilized
in accordance with the manufacturer's specifications.  The application guide
for Flexterra is as follows:

A. Strictly comply with equipment Manufacturer's installation instructions
and recommendations. Use approved hydro-spraying machines with fantype nozzle
(50-degree tip) whenever possible to achieve best soil coverage. Apply from
opposing directions to assure 100% soil surface coverage. Slope interruption
devices or water diversion techniques are recommended according to the slope
interruption limits table on the back. B. To ensure proper application rates,
measure and stake area. For maximum performance, apply in a two-step
process*:  1. Apply specified prescriptive agronomic formulations along with
50% of seed with a small amount of SMM, BFM, FGM or ET-FGM for visual
metering. 2. Mix balance of seed and apply SMM, BFM, FGM or ET-FGM at a rate
of 50 pounds per 125 gallons (see mixing section on the back for details) of
water over freshly seeded surfaces. See loading chart on the back and confirm
loading rates with equipment manufacturer. Do not leave seeded surfaces
unprotected, especially if precipitation is imminent. C. Fill 1/3 of
mechanically agitated hydroseeder with water. Turn pump on for 15 seconds and
purge and pre-wet lines. Turn pump off. D. Turn agitator on and load low
density materials first (i.e. seed).** E. Continue slowly filling tank with
water while loading fiber matrix into tank. F. Consult loading chart on the
back to determine the number of bags to be added for desired area and
application rate.  G. SMM, BFM, FGM or ET-FGM should be completely loaded
before water level reaches 75% of the top of tank. H. Top off with water and
mix until all fiber is fully broken apart and hydrated (minimum of 10 minutes
-- increase mixing time when applying in cold conditions). This is very
important to fully activate the bonding additives and to obtain proper
viscosity. I. Add fertilizer. J. Shut off recirculation valve to minimize
potential for air entrainment within the slurry. K. Slow down agitator and
start applying with a 50-degree fan tip nozzle. L. Spray in opposing
directions for maximum soil coverage.
* Depending on site conditions, SMM, BFM, FGM or ET-FGM may be applied in a
one-step process where all components may be mixed together in single tank
loads. Consult with Manufacturer for further details.
**Do not add tackifiers or polymers.

Off-Line Diversion Structure DIV-L1 3

Off-Line Diversion Structure DIV-1.2 4

Off-Line Diversion Structure DIV-2.2 5

Level Spreader with Conc. Lip at 0% Slope 1

Off-Line Diversion Structure DIV-L2.1 6

PLAN

SECTION A-B

General Off-Line Diversion Structure 2
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8 IN DRAIN BASIN QUICK SPEC INSTALLATION DETAIL
TITLE

PROJECT NO./NAME

MATERIAL

DATE

REVISED BY

11-14-06DATE

EBCDRAWN BY

09-04-13

CCA

NYLOPLAST 8" DRAIN BASIN:  2808AG _ _ X

THIS PRINT DISCLOSES SUBJECT MATTER IN WHICH NYLOPLAST HAS PROPRIETARY
RIGHTS.  THE RECEIPT OR POSSESSION OF THIS PRINT DOES NOT CONFER, TRANSFER,
OR LICENSE THE USE OF THE DESIGN OR TECHNICAL INFORMATION SHOWN HEREIN
REPRODUCTION OF THIS PRINT OR ANY INFORMATION CONTAINED HEREIN, OR
MANUFACTURE OF ANY ARTICLE HEREFROM, FOR THE DISCLOSURE TO OTHERS IS
FORBIDDEN, EXCEPT BY SPECIFIC WRITTEN PERMISSION FROM NYLOPLAST.

1  -  GRATES/SOLID COVER SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05,
       WITH THE EXCEPTION OF THE BRONZE GRATE.
2  -  CUSTOM DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN
       DETAILS.  RISERS ARE NEEDED FOR BASINS OVER 84" DUE TO SHIPPING
       RESTRICTIONS.  SEE DRAWING NO. 7001-110-065.
3  -  STANDARD DRAIN BASIN HAS FIXED ADAPTER LOCATIONS OF 0° & 180°.
       CUSTOM DRAIN BASIN ADAPTERS CAN BE MOUNTED ON ANY ANGLE 0° TO 360°.
       TO DETERMINE MINIMUM ANGLE BETWEEN ADAPTERS SEE DRAWING
       NO. 7001-110-012.
4  -  FOR COMPLETE DESIGN DETAILS SEE DRAWING NO. 7001-110-045.
5  -  DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO
       ASTM D3212 FOR CORRUGATED HDPE (ADS N-12/HANCOR DUAL WALL) &
       PVC SEWER (4" - 24").

(4)

(4)

4" MIN

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

(5)  VARIOUS TYPES OF INLET & OUTLET ADAPTERS AVAILABLE:
4" - 8" FOR CORRUGATED HDPE (ADS N-12/HANCOR DUAL WALL,

ADS/HANCOR SINGLE WALL), PVC SEWER (EX: SDR 35), PVC DWV
(EX:  SCH 40), PVC C900/C905, CORRUGATED & RIBBED PVC

THE BACKFILL MATERIAL SHALL BE CRUSHED STONE OR OTHER
GRANULAR MATERIAL MEETING THE REQUIREMENTS OF CLASS I
OR CLASS II MATERIAL AS DEFINED IN ASTM D2321.  BEDDING &
BACKFILL FOR SURFACE DRAINAGE INLETS SHALL BE PLACED &
COMPACTED UNIFORMLY IN ACCORDANCE WITH ASTM D2321.

(1)  DUCTILE IRON GRATE

OPTIONAL CONCRETE POUR RING
(FOR USE IN SIDEWALK/DECK APPLICATIONS)

CONCRETE WALKWAY OR DECK

®

©2013 NYLOPLAST

Off-Line Diversion Structure DIV-L2.2 7

Pool Area Drain (typ.) 10

Submission to Town
and NYCDEP 07/24/2015

10.0" [254 mm] MIN.

6.0" [152 mm] MIN.

30.5" [775 mm]

6.0" [152 mm] MIN.

16.0" [406 mm]
MIN.

12' [3658 mm]
MAX.

58.0" [1473 mm]12.0" [305 mm] TYP.

ALL RECHARGER 330XL HD HEAVY DUTY UNITS ARE MARKED
WITH A COLOR STRIPE FORMED INTO THE PART ALONG THE
LENGTH OF THE CHAMBER.
ALL RECHARGER 330XL HD CHAMBERS MUST BE INSTALLED IN
ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE AND
FEDERAL REGULATIONS.

GENERAL NOTES
RECHARGER 330XL HD BY CULTEC, INC. OF BROOKFIELD, CT.
STORAGE PROVIDED = 11.32 CF/FT PER DESIGN UNIT.
REFER TO CULTEC, INC.'S CURRENT RECOMMENDED
INSTALLATION GUIDELINES.
USE RECHARGER 330XL HD HEAVY DUTY FOR TRAFFIC AND/OR
H-25 APPLICATIONS.

95% COMPACTED FILL

FINISHED
GRADERECHARGER 330 XL HD

HEAVY DUTY CHAMBER

4 OZ. NON-WOVEN FILTER FABRIC
AROUND STONE.  TOP AND SIDES
MANDATORY.

CULTEC NO. 20L POLYETHYLENE LINER TO
BE PLACED BENEATH

HVLV FC-24 FEED CONNECTORS
 WHEN UTILIZING

INTERNAL MANIFOLD
1-2 INCH DIA
WASHED
CRUSHED
STONE

Cultec 330XLHD Chamber Installation 11

Anti-Seep Collar Design
9

Submission to Town
and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016

Submission to Town for final
subdivision approval

06/30/2016

Ce
nt

er
lin

e 
of

Pr
op

os
ed

 R
oa

d

Road Width = 24' face of curb to face of curb

12' 12'
Pavement Surface

Concrete Curb

Storm Drainage Pipe (typ.)

Curb Inlet (typ.)

50-foot Right-of-Way

Submission to Town for Prelim &
Final Subdivision Plan appvl 10/07/2016

Proposed Road Cross-Section 8

Proposed Street Tree (typ.)

APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED DEC. 12, 2016.

_________________________________     DATE:__________________
CHRISTOPHER CARTHY, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
JOSEPH CERMELE, PE
KELLARD SESSIONS, P.C.
CONSULTING TOWN ENGINEERS

Civil engineer:

Alan L. Pilch
ALP Engineering & Landscape Architecture, PLLC
P.O.  Box 843
Ridgefield, CT  06877
P.E. #80167
C. of A. #0016331

Direct Tel: (475) 215-5343
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CONSULTANTS:

CAMPBELL  ENGINEERING,  LLP

McKenna Custom Homes, Inc.
433 Manville Road
Pleasantville, NY  10570
Tel: (914) 769-1869

WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
Tel: (914) 238-3555
Fax: (914) 238-3435
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Stormwater Basin Access Driveway 2Maintenance Plan and Schedule for Stormwater Management Practices 1

Tree Planting 4 Shrub Planting 5

Herbaceous Planting 6

NOTE REGARDING USE OF FERTILIZER ON THE PROPERTY
In accordance with Article XXVI, Restrictions on the Application and Sale of Lawn Fertilizer within the County of Westchester, Section
863.1302 Regulation of the Use and Application of Lawn Fertilizer, no person shall apply any lawn fertilizer within the County that is labeled as
containing more than 0% phosphorus or other compound containing phosphorus, such as phosphate, except for newly established turf or lawn
areas during their first growing season. The lawn fertilizer application shall not contain an amount of phosphorus exceeding the amount and
rate of application recommended in the soil test evaluation.  In subsequent years, no person shall apply any lawn fertilizer within the County
that is labeled as containing more than 0% phosphorus or other compound containing phosphorus, such as phosphate, nor apply lawn fertilizer
between December 1st and April 1st, nor apply lawn fertilizer to any impervious surface. If such application occurs, the fertilizer must be
immediately contained and either legally applied to turf or placed in an appropriate container.  Finally, no person shall apply lawn fertilizer to
any turf or lawn area within twenty (20) feet of any surface water, except that this restriction shall not apply where a continuous natural
vegetative buffer, at least ten (10) feet wide, separates a turf or lawn area and surface water.

Vegetated Swale
3
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and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016

List of Trees and Removals 7
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subdivision approval

06/30/2016

Rain Garden
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SECTION B-B

PLAN

Storm Drainage Manhole
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APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED DEC. 12, 2016.

_________________________________     DATE:__________________
CHRISTOPHER CARTHY, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
JOSEPH CERMELE, PE
KELLARD SESSIONS, P.C.
CONSULTING TOWN ENGINEERS

Civil engineer:

Alan L. Pilch
ALP Engineering & Landscape Architecture, PLLC
P.O.  Box 843
Ridgefield, CT  06877
P.E. #80167
C. of A. #0016331

Direct Tel: (475) 215-5343
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CAMPBELL  ENGINEERING,  LLP

McKenna Custom Homes, Inc.
433 Manville Road
Pleasantville, NY  10570
Tel: (914) 769-1869

WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
Tel: (914) 238-3555
Fax: (914) 238-3435
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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.

NOTES:

1. Boundary and topographic information, as well as existing property improvements obtained from
a survey prepared by the project surveyor, Welsh Engineering and Surveying, Pleasantville, N.Y.

2. There are no floodplains on the subject property.  There are no freshwater wetlands on the
subject property.

3. Regulated steep slopes in excess of 25% or greater may be referenced on drawing S-4.

4. The existing property is wooded.  There are no existing landscaped areas on the property.  Existing
trees with a diameter at breast height ("DBH") in excess of 8" are to be found on drawing EX-1.
Rock outcrops may be found on this drawing IPP-1 and on EX-1.  Existing stone walls may be found
on drawing IPP-1 and on drawing EX-1.

5. The location of all other site improvements may be referenced on drawing S-2.

6. Septic systems have been designed by Campbell Engineering, LLP.

7. The three new homes shall be provided with underground utilities (see drawing SP-2).

8. As depicted on this plan, proposed driveway curb cuts are limited to a maximum of 18 feet in
width.

9. All new homes shall be provided with underground utilities (see drawing S-2 for location of
proposed utilities).
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PROPOSED RESIDENCE & DRIVEWAY

PROPOSED SPOT ELEVATION
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PROPERTY LINE

Grading &
Utilities Plan

LOT LINE

S.S.T.A. SEPTIC SYSTEM TREATMENT AREA

PROPOSED CONTOUR

CATCH BASIN

STORM DRAINAGE MANHOLE

AREA DRAIN

STORM PIPE

STORMWATER INFILTRATION FACILITY
(SUBSURFACE CHAMBERS)

VEGETATED SWALE

STORMWATER PRETREATMENT FACILITY

July 15, 2014

DESIGN PARAMETERS OF STORMWATER MANAGEMENT MEASURES
(see SWPPP/SWMR)

NOTES:

1. Boundary and topographic information, as well as existing property improvements obtained from
a survey prepared by the project surveyor, Welsh Engineering and Surveying, Pleasantville, N.Y.

2. There are no floodplains on the subject property.  There are no freshwater wetlands on the
subject property.

3. Slopes in excess of 25% or greater may be referenced on drawing S-4.

4. The existing property is wooded.  There are no existing landscaped areas on the property.  Existing
trees with a diameter at breast height ("DBH") in excess of 8" are to be found on drawing EX-1.
Rock outcrops may be found on this drawing IPP-1 and on EX-1.  Existing stone walls may be found
on drawing IPP-1 and on drawing EX-1.

5. Septic systems have been designed by Campbell Engineering, LLP.

6. Water main to be 8" ductile iron pipe ("DIP"), Class 56, double cement lined.

7. Storm drainage pipe to be Advanced Drainage Systems ADS N-12 double wall corrugated
polyethylene drainage pipe ("CPDP"), or approved equal.

8. For details on the design, pipe sizes and invert elevations of each of the diversion structures
depicted on this plan, see sheet DE-4.

9. All new homes shall be provided with underground utilities (see this drawing for location of
proposed utilities).

PROPOSED 8" CL. 56 DIP WATER MAIN

PROPOSED WATER SERVICE TO HOUSE

Amended plan for Conservation
Subdivision 11/17/2014

STORM PIPE DESIGN CALCULATIONS
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DEEP HOLE TEST LOCATION Submission to Town
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Submission to Town
and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016
Water main extension modified
as per Campbell Eng. 06/30/2016

Water services to each house
modified as per Campbell Eng dwgs 08/15/2016

Submission to Town for Prelim &
Final Subdivision Plan appvl 10/07/2016

Amended SSTS as per engineer
modific.; SWMF L2.2, pool lot 3 06/16/2017

APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED DEC. 12, 2016.

_________________________________     DATE:__________________
CHRISTOPHER CARTHY, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
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Civil engineer:

Alan L. Pilch
ALP Engineering & Landscape Architecture, PLLC
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Ridgefield, CT  06877
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C. of A. #0016331
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CAMPBELL  ENGINEERING,  LLP

McKenna Custom Homes, Inc.
433 Manville Road
Pleasantville, NY  10570
Tel: (914) 769-1869

WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
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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.

PROPOSED RESIDENCE & DRIVEWAY

PROPOSED SPOT ELEVATION

EXISTING CONTOUR

PROPERTY LINE

PHASE 1: Erosion & Sediment
Control Plan / Tree Removal

and Protection Plan

DISTURBANCE LIMIT

July 15, 2014

Amended plan for Conservation
Subdivision 11/17/2014

2.7_C05.31.2016

EXISTING TREE AND NUMBER

EXISTING TREE (TO BE REMOVED)

1-12

1-12

NOTES:

1. Limits of disturbance are shown on this plan.  The area of land disturbance is:

PHASE 1: For the construction of the subdivision road and common stormwater management
facilities - 2.253 acres.  PHASE 2: For the construction of the three houses and other improvements
on Lots 1, 2 and 3 - 3.302 acres.

Since there is some overlap between what is included in PHASE 1 and PHASE 2, the total area of
land disturbance for PHASE 1 and PHASE 2 is calculated to be 5.040 acres.

2. Trees to be removed for Phase 2 of the work (the construction of the three lots) shall be limited to
the cutting of the trees but retention of the stumps until such time as the construction on the
individual lot is to commence.

3. Refer to sheet DE-4 for the genus name and diameter at breast height for all numbered trees on
this plan and status of the tree.

General revisions; rev as per
Lot 1 layout changes 01/09/2015

Submission of SWPPP to
NYCDEP 04/09/2015

Soil Restoration/Disturbed Areas Stabilization Protocol

As is noted above, soil restoration is a required practice applied
across areas of a development site where soils have been disturbed and
will be vegetated in order to recover the original properties and
porosity of the soil.  Soil restoration is applied in the cleanup,
restoration, and landscaping phase of construction followed by the
permanent establishment of an appropriate, deep-rooted groundcover to
help maintain the restored soil structure.

According to the protocols of the 2010 Stormwater Management Design
Manual, during periods of relatively low to moderate subsoil moisture,
the disturbed subsoils are returned to rough grade and the following
Soil Restoration steps applied:
1) Apply 3 inches of compost over subsoil
2) 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.

3) Rock-pick until uplifted stone/rock materials of four inches and
larger size are cleaned off the site.

4) Apply topsoil to a depth of 6 inches.
5) Vegetate as required by approved plan.

At the end of the soil restoration procedure, an inspector should be
able to push a 3/8” metal bar 12 inches into the soil just with body
weight.

Temporary Critical Area Plantings (Temporary Seeding)

When to Apply - Temporary seeding may be necessary on construction
sites to protect an area, or section, where final grading is complete,
when preparing for winter work shutdown, or to provide cover when
permanent seedings are likely to fail due to mid-summer heat and
drought. The intent is to provide temporary protective cover during
temporary shutdown of construction and/or while waiting for optimal
planting time.

Water management practices must be installed as appropriate for site
conditions. The area must be rough graded and slopes physically stable.
Large debris and rocks are usually removed. Seedbed must be seeded
within 24 hours of disturbance or scarification of the soil surface
will be necessary prior to seeding. Fertilizer and lime are not
typically used for temporary seedings.

If it is spring, summer or early fall, then seed the area with ryegrass
(annual or perennial) at 30 lb per acre (Approximately 0.7 lb/1000 sq.
ft. or use 1 lb/1000 sq. ft.).

If is late fall or early winter, then seed with Certified 'Aroostook'
winter rye (cereal rye) at 100 lb per acre (2.5 lb/1000 sq. ft.).

Any seeding method may be used that will provide uniform application of
seed to the area and result in relatively good soil to seed contact.

Mulch the seeded area with hay or straw at 2 tons/acre (approx. 90
lb/1000 sq. ft. or 2 bales). Quality of hay or straw mulch allowable
will be determined based on long term use and visual concerns. Mulch
anchoring will be required where wind or areas of concentrated water
are of concern. Wood fiber hydromulch or other sprayable products
approved for erosion control (nylon web or mesh) may be used if applied
according to manufacturers' specification. Caution is advised when
using nylon or other synthetic products. They may be difficult to
remove prior to final seeding.

Permanent Lawn Areas

NOTE REGARDING USE OF FERTILIZER ON THE PROPERTY
In accordance with Article XXVI, Restrictions on the Application and
Sale of Lawn Fertilizer within the County of Westchester, Section
863.1302 Regulation of the Use and Application of Lawn Fertilizer, no
person shall apply any lawn fertilizer within the County that is
labeled as containing more than 0% phosphorus or other compound
containing phosphorus, such as phosphate, except for newly established
turf or lawn areas during their first growing season. The lawn
fertilizer application shall not contain an amount of phosphorus
exceeding the amount and rate of application recommended in the soil
test evaluation.  In subsequent years, no person shall apply any lawn
fertilizer within the County that is labeled as containing more than 0%
phosphorus or other compound containing phosphorus, such as phosphate,
nor apply lawn fertilizer between December 1st and April 1st, nor apply
lawn fertilizer to any impervious surface. If such application occurs,
the fertilizer must be immediately contained and either legally
applied to turf or placed in an appropriate container.  Finally, no
person shall apply lawn fertilizer to any turf or lawn area within
twenty (20) feet of any surface water, except that this restriction
shall not apply where a continuous natural vegetative buffer, at least
ten (10) feet wide, separates a turf or lawn area and surface water.

Time of Planting Lawns - Fall planting is preferred. Seed after August
15. In the spring, plant until May 15. If seeding is done between May
15 and August 15, irrigation may be necessary to ensure a successful
seeding.

Site Preparation - Disturbed soil areas are to be restored to the
procedures of the Soil Restoration/Disturbed Areas Stabilization
Protocol above.

Lawn Planting and Installation - Use a cultipacker type seeder if
possible. Seed to a depth of 1/8 to 1/4 inch. If seed is to be
broadcast, cultipack or roll after seeding. If hydroseeded, lime and
fertilizer may be applied through the seeder, and rolling is not
practical.

Mulching - Mulch all seedings in accordance with Standard and
Specifications for Mulching.  Small grain straw is the best material.
The following are the recommended seed mixes from Section 3, Vegetative
Measures for Erosion and Sediment Control from the New York State
Standards and Specifications for Erosion and Sediment Control, latest
edition.

Seed Mixes For Sunny sites (well, moderately well, and somewhat poorly
drained soils)
a. Athletic fields and similar areas

lb/1000 sf   lb/acre
80% Kentucky bluegrass blend 2.4-3.2       105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0 130-175
OR
(for southern and eastern NY)

lb/1000 sf   lb/acre
50% Kentucky bluegrass 1.5-2.0    65-88
50% perennial ryegrass 1.5-2.0   65-87

3.0-4.0 130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6 150-200

Shady dry sites (well to somewhat poorly drained soils)
lb/1000 sf lb/acre

65% fine fescue 2.6-3.3    114-143
15% perennial ryegrass 0.6-0.7       26-33
20% Kentucky bluegrass blend 0.8-1.0       35-44

4.0-5.0     174-220
OR
80% blend of shade-tolerant
Kentucky bluegrass 2.4-3.2    105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0    130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6     150-200

Fertilizer Application in the First Year - Apply fertilizer as
indicated by the soil test three to four weeks after germination
(spring seedlings). If test results have not been obtained, apply 1
pound nitrogen/1,000 square feet using a fertilizer. Summer and early
fall seedings, apply as above unless air temperatures are above 85ºF
for an extended period. Wait for cooler temperatures to fertilize. Late
fall/winter seedings, fertilize in spring.

Stabilization Outside of Growing Season - If grading is performed
outside of the growing season, ground stabilization is still required.
Apply Flexterra FGM (Flexible Growth Medium) or approved equal to the
area to be stabilized in accordance with the manufacturer's
specifications.  The application guide for Flexterra is as follows:

A. Strictly comply with equipment Manufacturer's installation
instructions and recommendations. Use approved hydro-spraying machines
with fantype nozzle (50-degree tip) whenever possible to achieve best
soil coverage. Apply from opposing directions to assure 100% soil
surface coverage. Slope interruption devices or water diversion
techniques are recommended according to the slope interruption limits
table on the back. B. To ensure proper application rates, measure and
stake area. For maximum performance, apply in a two-step process*:  1.
Apply specified prescriptive agronomic formulations along with 50% of
seed with a small amount of SMM, BFM, FGM or ET-FGM for visual
metering. 2. Mix balance of seed and apply SMM, BFM, FGM or ET-FGM at a
rate of 50 pounds per 125 gallons (see mixing section on the back for
details) of water over freshly seeded surfaces. See loading chart on
the back and confirm loading rates with equipment manufacturer. Do not
leave seeded surfaces unprotected, especially if precipitation is
imminent. C. Fill 1/3 of mechanically agitated hydroseeder with water.
Turn pump on for 15 seconds and purge and pre-wet lines. Turn pump off.
D. Turn agitator on and load low density materials first (i.e. seed).**
E. Continue slowly filling tank with water while loading fiber matrix
into tank. F. Consult loading chart on the back to determine the number
of bags to be added for desired area and application rate.  G. SMM,
BFM, FGM or ET-FGM should be completely loaded before water level
reaches 75% of the top of tank. H. Top off with water and mix until all
fiber is fully broken apart and hydrated (minimum of 10 minutes --
increase mixing time when applying in cold conditions). This is very
important to fully activate the bonding additives and to obtain proper
viscosity. I. Add fertilizer. J. Shut off recirculation valve to
minimize potential for air entrainment within the slurry. K. Slow down
agitator and start applying with a 50-degree fan tip nozzle. L. Spray
in opposing directions for maximum soil coverage.
* Depending on site conditions, SMM, BFM, FGM or ET-FGM may be applied
in a one-step process where all components may be mixed together in
single tank loads. Consult with Manufacturer for further details.
**Do not add tackifiers or polymers.

Submission to Town
and NYCDEP 07/24/2015

CONSTRUCTION SEQUENCE NARRATIVE

All erosion and sedimentation control measures and procedures shall comply with
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 Planning
Department - Telephone: (914-273-3542) 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
drawings.  The limits of disturbance may be referenced on drawing S-3.1 and
S-3.2.  Note that construction fence is to be placed around the perimeter of the
proposed infiltration areas and septic system treatment areas (SSTA) prior to
construction in order to prevent disturbance and compaction by construction
vehicles.

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

There are two phases to the construction of the subdivision.  Phase 1 is the
construction of the subdivision road and the common stormwater management
facilities.  Phase 2 is the construction of the individual houses and other site
improvements on the three proposed lots.  The construction sequence for any of
the three houses is also delineated below.  The order of construction of each of
the houses is independent of the other two.

PHASE 1 - SUBDIVISION ROAD AND COMMON STORMWATER MANAGEMENT FACILITIES
CONSTRUCTION

Refer to drawing S-3.1 which shows the location of the erosion and sediment
control measures to be installed in this portion of the work, as well as the
location of the soil stockpiles, temporary parking areas for contractors,
material storage areas for construction, and a sediment trap to be installed.

The existing driveway will provide temporary access into the site for the
installation of the construction fencing and silt fencing around the perimeter
of the disturbance area.
Step 1 - Install Erosion and Sediment Controls

All erosion and sediment control measures shall be installed prior to the
commencement of any construction activity, and periodically monitored throughout
all phases of construction for proper function and structural integrity in
accordance with the requirements of the SPDES General Permit. Perform
maintenance and repairs as necessary.

Erosion and sedimentation controls to be installed for construction of the
subdivision road and the common stormwater management facilities (stormwater
management basin, SWMB #1, SWMF-1.2, and SWMF-2.2 (Field A and B) - see Drawing
S-3.1 - are described below:

Step 1: Preliminary activities to be undertaken prior to any land disturbance
activities:

1. Stake the limits of disturbance - Prior to the start of construction, the
project surveyor shall stake and/or flag the limits of disturbance as
depicted on this sheet.  No site disturbance or stockpiling of construction
materials is permitted beyond this line.

2. Install Construction Fencing - Contractor to install construction fence
along the limit of disturbance line staked by the project surveyor, around
the perimeter of all proposed infiltration facilities and septic system
treatment areas at this time.  This is to be done to prevent disturbance and
compaction by construction vehicles until such time as these facilities are
to be installed.

3. Install Stabilized Construction Entrance - In accordance with the plans,
install the stabilized construction entrance as depicted on the drawings and

maintain it throughout the construction period.

4. Install Silt Fence - Silt fence shall be installed as per the instructions
of the manufacturer in the locations shown on this sheet and in the
construction details.   Silt fence shall be installed, in general, parallel
to the contour.  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.

5. Silt fence shall be maintained in operable condition and shall not be removed
until disturbed areas are thoroughly stabilized.

With the completion of the above-noted erosion and sediment control measures,
the land disturbance activities for PHASE 1 of the project may commence.

Step 2: Clear and grub the site.

Only trees within Phase 1 are to be cut and the stumps removed at this time -
see Drawing S-3.1 for the limits of the work in this phase.  Trees in Phase 2 of
the work, the construction involved in the construction of the three houses (see
Drawing S-3.2 which depicts Phase 2 of the work) may be cut, but the stumps are
to remain until the commencement of Phase 2 of the work.

1. Clearing and Grubbing in Phase 1 Area Only - Within Phase 1 of the work,
clearing and grubbing may proceed.  All limbs and brush shall be chipped and
stored on site for use as mulch. Larger tree trunk sections are to be removed
from site or cut for firewood.  Grub the root systems of the cleared
vegetation.

2. Cutting of Trees, But No Grubbing, in Phase 2 Area - As noted above, stumps
of trees within Phase 2 of the work are to remain until the commencement of
work on that lot.   Contractor is to take care that the removal of trees
does not impact, to maximum extent practicable, the erosion and sediment
controls installed in step 1.  Impacts of clearing and grubbing the site on
the erosion and sediment control measures shall be repaired immediately.

Step 3 - Construct the stormwater management basin at the south end of the site.

Erosion and Sedimentation Controls to be installed in this step (see Drawing
S-3.1):

· Contractor Parking Areas - to be constructed in the area of the future
cul-de-sac.

· Stabilized Construction Entrance - at the entrance to the property from
Hidden Oak Road.

· Soil Stockpiles - where indicated on the plans
· Silt Fence - where indicated on the plans and installed as per the
construction detail.

· Construction Fencing and Tree Protection - where indicated on the plans.
· Inlet Protection - Inlet Protection shall be installed around the perimeter
of catch basins immediately following their installation.

· Temporary Riser in the outlet of the stormwater management basin

Construction of the Stormwater Management Facilities - Use the cleared access
route of the subdivision road to access the location of Stormwater Management
Basin #1.

1. Check Condition of Erosion Controls Installed Previously - Prior to the
excavation of the stormwater management facilities (SWMP-2.2, SWMF-1.2 and
Stormwater Management Basin #1, ensure that the erosion controls
downgradient of these facilities installed previously area in good working
order.

2. Excavate for Stormwater Management Basin #1 - Construction of the stormwater
management basin will require the construction (rough grading and aggregate
stabilization) of the driveway to the future house on Lot 3.  Therefore,
rough grade the driveway to the future Lot 3 house.  Once the subgrade of
the driveway has been achieved, similar to the subdivision road, install an
aggregate subbase over the entire length of the driveway to limit erosion of
the ground surface.

In addition, grade and then install the crushed stone base for the access
driveway to Stormwater Management Basin #1.  Then, while grading for the
stormwater management basin, locate the contractor parking areas depicted on
drawing S-3.1 which are to be used during this phase of the work.  Install
the outlet from the stormwater management basin and the temporary riser and
anti-vortex device in the outlet of the Stormwater Management Basin #1 in
accordance with drawing S-3.1 and DE-4.  Install the storm drainage piping
from the lowest to highest elevation from where the storm drainage pipes
will inflow into the basin up to manhole MH A.6, near the future cul-de-sac
of the subdivision road.

3. Stabilize the Stormwater Management Basin and Construct the Outlet -
Immediately after completion of grading for the basin, stabilize the graded
berms and embankments forming the basin with temporary vegetation, or other
means (such as Flexterra flexible growth medium, or approved equal) until
the growing season permits the installation of permanent vegetation.
Construct level spreader LS-1 which shall be installed at the time of the
construction of the stormwater management basin.  Stabilize the level
spreader with rip rap and vegetation as per the plan and detail (see drawing
DE-4).  Stabilized the ground surface below the level spreader with
temporary or permanent vegetation depending on the season.

Step 4 - Construct the subdivision road to provide access to the building lots.

Erosion Controls to be installed during construction of the subdivision road
include:

· Stabilized Construction Entrance - shall be installed at the entry into the
property, and for the temporary soil stockpile on Lot 1.

· Silt Fence - Silt Fence shall be installed in the locations indicated on

the plans.
· Soil Stockpiles - Soil material removed during construction shall be
stockpiled in the locations shown on the plans.  Place silt fence around
perimeter of stockpiles as per the drawing.

· Temporary Sediment Basin - Construct the temporary sediment basin to be
installed on the west side of the subdivision road at about Station 6+00,
storm pipes across the future road, and catch basins and manhole to convey
the runoff flow from the trapezoidal swale constructed in 1, above.

· Trapezoidal Swale - Grade the trapezoidal swale to be installed on the east
side of the subdivision road.  Install the check dams and the temporary
vegetation in the trapezoidal swale to stabilize.

· Water Bars and Check Dams - Install water bars in the subdivision road and
check dams in the trapezoidal swale in the locations depicted on the
erosion and sediment control plan (see drawing S-3.1).

· Inlet Protection - Inlet Protection shall be installed around the perimeter
of catch basins immediately following their installation.

· Construction and Tree Protection Fencing - Fencing is to be installed to
prevent entry beyond areas to be disturbed by construction.

· Temporary storm piping to divert runoff flows away from stormwater
management practices installed in this phase of the work.

1. Construction of the Subdivision Road - Construct and grade the subdivision
road to the required subgrade elevations and compact the ground in
accordance with the specifications.  While grading the subdivision road,
locate the contractor parking areas depicted on drawing S-3.1 which are to
be used during this phase of the work.  Stockpile soil in the locations
shown on drawing S-3.1.  Construct the temporary sediment basin on the west
side of the subdivision road when the rough grading of the adjacent
subdivision road occurs.  Construct the trapezoidal swale on the east side
of the subdivision road when the adjacent portion of the road to the swale
is constructed which is to drain into the temporary sediment basin.

2. Install Underground Utilities - At the same time as the subdivision road
rough grading is taking place, trench and install the underground utilities
(storm drainage pipes, water service pipe) and conduits (for electricity,
telephone and cable television) that will be used to bring services to the
new houses.  Install the storm drainage pipes from the lowest to the highest
elevations, beginning at manhole MH A.6 (the terminus from the construction
in Step 3).  At each catch basin, install the inlet protection as designated
on the Erosion and Sediment Control Plan and maintain the inlet protection
until all disturbed areas which drain to it is stabilized.

3. Simultaneously with Rough Grading of Road Install Two Stormwater Infiltration
Practices to Treat Road Runoff - Simultaneously with the rough grading of
the subdivision road, the two stormwater management facilities (SWMP-2.2 and
SWMF-1.2) which will serve to treat road runoff are to be installed.
Therefore, excavate the area where the stormwater management facilities on
Lot 1 (Stormwater Management Facility SWMP-2.2 consisting of 28 Cultec
330XLHD chambers for runoff from the subdivision road) and Lot 3 (Stormwater
Management Facility SWMF-1.2 consisting of 32 Cultec V8HD chambers are
proposed.

In order to ensure that runoff is NOT conveyed to the subsurface chambers
until the areas of the site which will contribute runoff to the chambers
have achieved FINAL STABILIZATION, the following shall be done:

SWMP-2.2 - Direct runoff from DS D.2 to the temporary sediment basin.
SWMF-1.2 - Direct runoff in a temporary pipe adjacent to the access driveway
to the house on Lot 3.

4. Install an Aggregate Subbase within Subdivision Road - Following the
installation of utilities and as soon as possible following the
establishment of the subdivision road subgrade, install an aggregate subbase
over the entire length of the driveway to limit erosion of the ground
surface of the subdivision road.

5. Stabilize disturbed ground surfaces - Stabilize disturbed ground surfaces
from construction of the subdivision road as per the disturbed areas
stabilization protocol below.  Once final stabilization is achieved, only
then may the runoff flows from the subdivision road be permitted to
discharge into the infiltration facilities noted above.

Disturbed Areas Stabilization Protocol

According to the protocols of the 2010 and 2015 Stormwater Management Design
Manual, during periods of relatively low to moderate subsoil moisture, the
disturbed subsoils are returned to rough grade and the following Soil
Restoration steps applied:

(1) Apply 3 inches of compost over subsoil; (2) 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, (3) Rock-pick
until uplifted stone/rock materials of four inches and larger size are cleaned
off the site. (4) Apply topsoil to a depth of 6 inches. (5) Vegetate as required
by approved plan.

At the end of the soil restoration procedure, an inspector should be able to
push a 3/8” metal bar 12 inches into the soil just with body weight.

With the FINAL STABILIZATION of the subdivision road and the graded embankments
which drain to the subdivision road, remove the temporary riser and anti-vortex
device from the outlet of the stormwater management basin.  Remove any
accumulated sediment from the basins and dispose of the sediment either off-site
or in an area of the property within the limits of disturbance.  Ensure that the
stormwater management basin side slopes have achieved FINAL STABILIZATION and
not eroding.  If erosion is noted, then topsoil and restabilize with vegetation
and mulch.

MAINTENANCE SCHEDULE

Silt Fence: Maintenance shall be performed as needed and material removed when bulges
develop in the silt fence.  Inspection for physical damage to the silt fence material
shall be made during the weekly inspection.  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.

Inlet Protection: The barrier should be inspected after each rain event and repairs made
where needed. Remove sediment as necessary to provide for accurate storage volume for
subsequent rains. Upon stabilization of contributing drainage area, remove all materials
and any unstable soil and dispose of properly.

Stabilized Construction Entrance: The effective life of a stabilized construction entrance
may be limited by excessive sediment deposition, unless additional aggregate is added
periodically to renew the surface. Maintenance includes periodic top dressing with
additional aggregate.  All sediment spilled, dropped or washed into the public
right-of-way must be removed immediately.

Periodic inspection of the stabilized construction entrance and nearby public
rights-of-way shall be performed within 24 hours of the end of a storm event of 0.5 inches
or greater and following periods of heavy use.

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.

Submission to Town
and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016

ADDITIONAL NOTES AS PER SPDES GENERAL PERMIT
Owner shall fully comply with the requirements of the New York State Department of
Environmental Conservation SPDES General Permit for Stormwater Discharges from Construction
Activity, Permit No. GP-0-15-002.  These requirements include, but is not limited to, the
following:

C. General Requirements for Owners or Operators With Permit Coverage
The owner or operator shall ensure that the provisions of the SWPPP are implemented from the
commencement of construction activity until all areas of disturbance have achieved final
stabilization and the Notice of Termination (“NOT”) has been submitted to the Department in
accordance with Part V. of this permit. This includes any changes made to the SWPPP pursuant
to Part III.A.4. of this permit.
The owner or operator shall maintain a copy of the General Permit (GP-0-15-002), NOI, NOI
Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form, inspection reports, and all
documentation necessary to demonstrate eligibility with this permit at the construction site
until all disturbed areas have achieved final stabilization and the NOT has been submitted to
the Department. The documents must be maintained in a secure location, such as a job trailer,
on-site construction office, or mailbox with lock. The secure location must be accessible
during normal business hours to an individual performing a compliance inspection.
The owner or operator of a construction activity shall not disturb greater than five (5)
acres of soil at any one time without prior written authorization from the Department or, in
areas under the jurisdiction of a regulated, traditional land use control MS4, the regulated,
traditional land use control MS4 (provided the regulated, traditional land use control MS4 is
not the owner or operator of the construction activity). At a minimum, the owner or
operator must comply with the following requirements in order to be authorized to disturb
greater than five (5) acres of soil at any one time:
a. The owner or operator shall have a qualified inspector conduct at least two (2) site
inspections in accordance with Part IV.C. of this permit every seven (7) calendar days, for
as long as greater than five (5) acres of soil remain disturbed. The two (2) inspections
shall be separated by a minimum of two (2) full calendar days.
b. In areas where soil disturbance activity has temporarily or permanently ceased, the
application of soil stabilization measures must be initiated by the end of the next business
day and completed within seven (7) days from the date the current soil disturbance activity
ceased. The soil stabilization measures selected shall be in conformance with the technical
standard, New York State Standards and Specifications for Erosion and Sediment Control, dated
August 2005.
c. The owner or operator shall prepare a phasing plan that defines maximum disturbed area per
phase and shows required cuts and fills.
d. The owner or operator shall install any additional site specific practices needed to
protect water quality.
e. The owner or operator shall include the requirements above in their SWPPP.

Added note regarding
SPDES General Permit 08/15/2016
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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.

PROPOSED RESIDENCE & DRIVEWAY

PROPOSED SPOT ELEVATION

EXISTING CONTOUR

PROPERTY LINE

PHASE 2: Erosion & Sediment
Control Plan / Tree Removal

and Protection Plan

DISTURBANCE LIMIT

July 15, 2014

Amended plan for Conservation
Subdivision 11/17/2014

2.7_C05.31.2016

EXISTING TREE AND NUMBER

EXISTING TREE (TO BE REMOVED)

1-12

1-12

NOTES:

1. Limits of disturbance are shown on this plan.  The area of land
disturbance is:

PHASE 1: For the construction of the subdivision road and common
stormwater management facilities - 1.802 acres.
PHASE 2: For the construction of the three houses and other
improvements on Lots 1, 2 and 3 - 3.192 acres.

Total area of land disturbance = 4.994 acres.

2. Trees to be removed for Phase 2 of the work (the construction of the
three lots) shall be limited to the cutting of the trees but retention of the
stumps until such time as the construction on the individual lot is to
commence.

3. Refer to sheet DE-4 for the genus name and diameter at breast height for
all numbered trees on this plan and status of the tree.

General revisions; rev as per
Lot 1 layout changes 01/09/2015

Submission of SWPPP to
NYCDEP 04/09/2015

Soil Restoration/Disturbed Areas Stabilization Protocol

As is noted above, soil restoration is a required practice applied
across areas of a development site where soils have been disturbed and
will be vegetated in order to recover the original properties and
porosity of the soil.  Soil restoration is applied in the cleanup,
restoration, and landscaping phase of construction followed by the
permanent establishment of an appropriate, deep-rooted groundcover to
help maintain the restored soil structure.

According to the protocols of the 2010 Stormwater Management Design
Manual, during periods of relatively low to moderate subsoil moisture,
the disturbed subsoils are returned to rough grade and the following
Soil Restoration steps applied:
1) Apply 3 inches of compost over subsoil
2) 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.

3) Rock-pick until uplifted stone/rock materials of four inches and
larger size are cleaned off the site.

4) Apply topsoil to a depth of 6 inches.
5) Vegetate as required by approved plan.

At the end of the soil restoration procedure, an inspector should be
able to push a 3/8” metal bar 12 inches into the soil just with body
weight.

Temporary Critical Area Plantings (Temporary Seeding)

When to Apply - Temporary seeding may be necessary on construction
sites to protect an area, or section, where final grading is complete,
when preparing for winter work shutdown, or to provide cover when
permanent seedings are likely to fail due to mid-summer heat and
drought. The intent is to provide temporary protective cover during
temporary shutdown of construction and/or while waiting for optimal
planting time.

Water management practices must be installed as appropriate for site
conditions. The area must be rough graded and slopes physically stable.
Large debris and rocks are usually removed. Seedbed must be seeded
within 24 hours of disturbance or scarification of the soil surface
will be necessary prior to seeding. Fertilizer and lime are not
typically used for temporary seedings.

If it is spring, summer or early fall, then seed the area with ryegrass
(annual or perennial) at 30 lb per acre (Approximately 0.7 lb/1000 sq.
ft. or use 1 lb/1000 sq. ft.).

If is late fall or early winter, then seed with Certified 'Aroostook'
winter rye (cereal rye) at 100 lb per acre (2.5 lb/1000 sq. ft.).

Any seeding method may be used that will provide uniform application of
seed to the area and result in relatively good soil to seed contact.

Mulch the seeded area with hay or straw at 2 tons/acre (approx. 90
lb/1000 sq. ft. or 2 bales). Quality of hay or straw mulch allowable
will be determined based on long term use and visual concerns. Mulch
anchoring will be required where wind or areas of concentrated water
are of concern. Wood fiber hydromulch or other sprayable products
approved for erosion control (nylon web or mesh) may be used if applied
according to manufacturers' specification. Caution is advised when
using nylon or other synthetic products. They may be difficult to
remove prior to final seeding.

Permanent Lawn Areas

NOTE REGARDING USE OF FERTILIZER ON THE PROPERTY
In accordance with Article XXVI, Restrictions on the Application and
Sale of Lawn Fertilizer within the County of Westchester, Section
863.1302 Regulation of the Use and Application of Lawn Fertilizer, no
person shall apply any lawn fertilizer within the County that is
labeled as containing more than 0% phosphorus or other compound
containing phosphorus, such as phosphate, except for newly established
turf or lawn areas during their first growing season. The lawn
fertilizer application shall not contain an amount of phosphorus
exceeding the amount and rate of application recommended in the soil
test evaluation.  In subsequent years, no person shall apply any lawn
fertilizer within the County that is labeled as containing more than 0%
phosphorus or other compound containing phosphorus, such as phosphate,
nor apply lawn fertilizer between December 1st and April 1st, nor apply
lawn fertilizer to any impervious surface. If such application occurs,
the fertilizer must be immediately contained and either legally
applied to turf or placed in an appropriate container.  Finally, no
person shall apply lawn fertilizer to any turf or lawn area within
twenty (20) feet of any surface water, except that this restriction
shall not apply where a continuous natural vegetative buffer, at least
ten (10) feet wide, separates a turf or lawn area and surface water.

Time of Planting Lawns - Fall planting is preferred. Seed after August
15. In the spring, plant until May 15. If seeding is done between May
15 and August 15, irrigation may be necessary to ensure a successful
seeding.

Site Preparation - Disturbed soil areas are to be restored to the
procedures of the Soil Restoration/Disturbed Areas Stabilization
Protocol above.

Lawn Planting and Installation - Use a cultipacker type seeder if
possible. Seed to a depth of 1/8 to 1/4 inch. If seed is to be
broadcast, cultipack or roll after seeding. If hydroseeded, lime and
fertilizer may be applied through the seeder, and rolling is not
practical.

Mulching - Mulch all seedings in accordance with Standard and
Specifications for Mulching.  Small grain straw is the best material.
The following are the recommended seed mixes from Section 3, Vegetative
Measures for Erosion and Sediment Control from the New York State
Standards and Specifications for Erosion and Sediment Control, latest
edition.

Seed Mixes For Sunny sites (well, moderately well, and somewhat poorly
drained soils)
a. Athletic fields and similar areas

lb/1000 sf   lb/acre
80% Kentucky bluegrass blend 2.4-3.2       105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0 130-175
OR
(for southern and eastern NY)

lb/1000 sf   lb/acre
50% Kentucky bluegrass 1.5-2.0    65-88
50% perennial ryegrass 1.5-2.0   65-87

3.0-4.0 130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6 150-200

Shady dry sites (well to somewhat poorly drained soils)
lb/1000 sf lb/acre

65% fine fescue 2.6-3.3    114-143
15% perennial ryegrass 0.6-0.7       26-33
20% Kentucky bluegrass blend 0.8-1.0       35-44

4.0-5.0     174-220
OR
80% blend of shade-tolerant
Kentucky bluegrass 2.4-3.2    105-138
20% perennial ryegrass 0.6-0.8       25-37

3.0-4.0    130-175
OR
100% Tall fescue, Turf-type, fine leaf

3.4-4.6     150-200

Fertilizer Application in the First Year - Apply fertilizer as
indicated by the soil test three to four weeks after germination
(spring seedlings). If test results have not been obtained, apply 1
pound nitrogen/1,000 square feet using a fertilizer. Summer and early
fall seedings, apply as above unless air temperatures are above 85ºF
for an extended period. Wait for cooler temperatures to fertilize. Late
fall/winter seedings, fertilize in spring.

Stabilization Outside of Growing Season - If grading is performed
outside of the growing season, ground stabilization is still required.
Apply Flexterra FGM (Flexible Growth Medium) or approved equal to the
area to be stabilized in accordance with the manufacturer's
specifications.  The application guide for Flexterra is as follows:

A. Strictly comply with equipment Manufacturer's installation
instructions and recommendations. Use approved hydro-spraying machines
with fantype nozzle (50-degree tip) whenever possible to achieve best
soil coverage. Apply from opposing directions to assure 100% soil
surface coverage. Slope interruption devices or water diversion
techniques are recommended according to the slope interruption limits
table on the back. B. To ensure proper application rates, measure and
stake area. For maximum performance, apply in a two-step process*:  1.
Apply specified prescriptive agronomic formulations along with 50% of
seed with a small amount of SMM, BFM, FGM or ET-FGM for visual
metering. 2. Mix balance of seed and apply SMM, BFM, FGM or ET-FGM at a
rate of 50 pounds per 125 gallons (see mixing section on the back for
details) of water over freshly seeded surfaces. See loading chart on
the back and confirm loading rates with equipment manufacturer. Do not
leave seeded surfaces unprotected, especially if precipitation is
imminent. C. Fill 1/3 of mechanically agitated hydroseeder with water.
Turn pump on for 15 seconds and purge and pre-wet lines. Turn pump off.
D. Turn agitator on and load low density materials first (i.e. seed).**
E. Continue slowly filling tank with water while loading fiber matrix
into tank. F. Consult loading chart on the back to determine the number
of bags to be added for desired area and application rate.  G. SMM,
BFM, FGM or ET-FGM should be completely loaded before water level
reaches 75% of the top of tank. H. Top off with water and mix until all
fiber is fully broken apart and hydrated (minimum of 10 minutes --
increase mixing time when applying in cold conditions). This is very
important to fully activate the bonding additives and to obtain proper
viscosity. I. Add fertilizer. J. Shut off recirculation valve to
minimize potential for air entrainment within the slurry. K. Slow down
agitator and start applying with a 50-degree fan tip nozzle. L. Spray
in opposing directions for maximum soil coverage.
* Depending on site conditions, SMM, BFM, FGM or ET-FGM may be applied
in a one-step process where all components may be mixed together in
single tank loads. Consult with Manufacturer for further details.
**Do not add tackifiers or polymers.

Submission to Town
and NYCDEP 07/24/2015

Submission to Town
and NYCDEP 12/15/2015

CONSTRUCTION SEQUENCE NARRATIVE

All erosion and sedimentation control measures and procedures shall comply with
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 Planning
Department - Telephone: (914-273-3542) 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 drawings.  The limits of disturbance may be referenced on drawing S-3.1 and
S-3.2.  Note that construction fence is to be placed around the perimeter of
the proposed infiltration areas and septic system treatment areas (SSTA) prior
to construction in order to prevent disturbance and compaction by construction
vehicles.

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.

PHASE 2 - CONSTRUCT THE INDIVIDUAL HOUSES

The typical sequence of construction of each of the houses is described below.
Each of the three house lots is independent of the other one.  The order of
construction of the houses does not matter from an erosion control perspective.

Step 1: Preliminary activities to be undertaken prior to any land disturbance
activities for the construction of the proposed houses:

Ensure that construction fencing is in place around the perimeter of the septic
system treatment areas until such time as the work to grade and install the
SSTA is to be performed.  Ensure that construction fencing is in place around
the perimeter of the infiltration facility on the lot prior to the commencement
of construction. The work performed in Phase 1 must achieve FINAL STABILIZATION
prior to the commencement of Phase 2.

Erosion and sedimentation controls to be installed for construction of any one
of the three houses includes:

· Construction fencing and tree protection fencing.
· Stabilized construction entrance.
· Silt fence.
· Inlet Protection.
· Vegetative Stabilization.
· Construction Materials storage.

The sequence of construction of a house lot is as follows:

1. Identify Disturbance Limits - Identify the limits of the areas to be
disturbed within the house lot in accordance with the drawings. The limits
of disturbance may be referenced on drawing S-3.2.  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.
Construction parking and vehicular traffic is prohibited over all stormwater
management facilities.

2. Install Erosion and Sediment Control and Tree Protection Measures - In
accordance with the erosion and sediment control plans (see drawing S-3.2),
install:
· Stabilized Construction Entrance to the lot at the dimensions depicted in

the construction detail.

· Silt Fence as per the instructions of the manufacturer and as shown on the
construction details.  Silt fence shall be installed, in general, parallel
to the contour.  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.

· Soil Stockpile in the location(s) shown for the lot.
· Inlet Protection to be installed around the perimeter of installed drain

inlets or catch basins.
· Construction Materials storage location which shall be circumscribed with

chain link fencing.
· Tree Protection Measures and construction fencing as delineated on the

drawings to protect the existing vegetation to remain during construction
and the SSTA from construction vehicle traffic.

· Construction fencing to protect the septic system treatment system (SSTS)
as depicted on the drawings, and around the perimeter of: (i) around the
perimeter of SWMF L-1 (infiltration facility), (ii) on the north and west
sides of SWMF-1.1, (iii) around the perimeter of SWMF-L2.1 and L2.2, and
(iv) around the perimeter of SWMF-L3.1.

All erosion control measures noted above shall be installed prior to any
construction activity, and periodically monitored throughout all phases of
construction for proper function and structural integrity. Perform
maintenance and repairs as necessary.

3. Footing, Foundation and Building Pad Preparation - Prepare the building pad
area for the house.  This will involve excavation for the construction of
the footings and foundation, and the temporary stockpiling of soil excavated
for the house.  Stockpile topsoil and soil removed during excavation and
protect the stockpile in the location(s) shown on the drawings and in
accordance with the detail.  Rock removal, if any, shall be done in
accordance with State and Town requirements. Excavation for the pool and
grading for the pool patio is also to be completed at this time.

4. Excavate and Grade for the Stormwater Management Practices on the Lot -
During the excavation for the house, on Lots 1 and 2, excavate the areas
needed for the installation of stormwater management facilities (subsurface
chambers in all three instances) SWMF-L.1 (on Lot 1), and SWMF-L2.1 and
-L2.2 (on Lot 2).  The subsurface chambers are also to be installed in
accordance with the drawings.  In addition, on Lot 1, install the
bioretention facility SWMF-1.1.  Install also outlet control structure OCS
A.8.1 and connect the pipe from the OCS A.8.1 to MH A.8.  Install inlet
protection around the perimeter of OCS A.8.1 as per the plans.

For Lot 3, grade for the two proposed rain gardens to capture and treat
runoff: (1) from the house and (2) from the driveway.  Construct the
vegetated swale to direct the runoff into Rain Garden for FDA-L3.2.  Install
erosion eels across the swale as per the plans.  Install silt fence around
the perimeter of the rain gardens and retain it until such time as the
ground surface that contributes to the rain garden achieves final
stabilization.  Install the storm drainage pipes from OCS A4.1 to DI A.4 and
from OCS A.4.2 to connect to the storm drainage pipe from MH A.5 to DI A.4.
Install the planting soil medium to the proper thickness and prepare the
practice for planting.  Install inlet protection around the perimeter of the
outlet control structures as per the plans and retain the erosion eels and
the inlet protection until the contributing area achieves full
stabilization.

5. Install Storm Drainage Piping to Stormwater Management Practices - Install
the subsurface storm drainage system from the lowest to highest grade on the
lot, from the stormwater chambers on Lots 1 and 2 to the house and pool, and
from the rain garden to the house on Lot 3.  The bioretention facility on
Lot 1 will receive only surface runoff from the rear and side yard.

On Lots 1 and 2, do not permit runoff to enter the subsurface chambers until
such time as the ground surface within the drainage area to the chambers has
achieved FINAL STABILIZATION.  For SWMF-L-1 on Lot 1, which will receive
roof runoff and runoff from the pool patio, install a temporary storm
drainage pipe from DI F.3 to discharge temporarily to the bioretention
facility.  As each catch basin in the storm drainage piping is installed,
install the inlet protection as designated on the Erosion and Sediment
Control Plan and maintain the inlet protection until all disturbed areas
which drain to it achieves FINAL STABILIZATION.

On Lot 2, do not install the storm drainage pipe from diversion structure DS
E.2 to the SWMF-L2.1 and from diversion structure DS C.2 to SWMF-L2.2 until
such time as the drainage areas that contribute runoff flows to the

subsurface chambers have achieved final stabilization.

6. House Construction - Construct the new house in accordance with the
architect's plans.  Once the house foundation walls are backfilled, the
other site work can proceed.  Grade and install the septic system and septic
system treatment area in accordance with the plans.  Stabilize the ground
surface above the SSTA with permanent (or temporary) vegetation.  Complete
the utility connections to the house under construction.  Connect the roof
drain leaders to the storm drainage piping as per the plans.

7. Complete the Fine Grading on the Lot and Prepare the Disturbed Area for
Final Stabilization and Planting - Once the final fine grading work is
completed, it is time for the FINAL STABILIZATION of the property.  Clean up
all residual site debris and litter and prepare all disturbed areas not to
be hard surfaced for topsoiling and seeding and/or planting.  All areas not
planted as trees or shrubs are to be seeded with the permanent grass seed
mix noted in the specifications prepared by the project landscape architect.

The soil must be restored at each lot prior to FINAL STABILIZATION.  The
procedure is as noted above: (1) Apply 3 inches of compost over subsoil; (2)
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, (3) Rock-pick until uplifted stone/rock
materials of four inches and larger size are cleaned off the site. (4) Apply
topsoil to a depth of 6 inches. (5) Vegetate as required by approved plan.

Provide straw mulch cover over seeded areas.  Clean out any sediment from
the stormwater management basins and storm drainage pipes.

8. Remove the erosion control measures only after FINAL STABILIZATION has been
achieved on the site.

Submission to Town
and NYCDEP 03/01/2016

ADDITIONAL NOTES AS PER SPDES GENERAL PERMIT
Owner shall fully comply with the requirements of the New York State Department of
Environmental Conservation SPDES General Permit for Stormwater Discharges from Construction
Activity, Permit No. GP-0-15-002.  These requirements include, but is not limited to, the
following:

C. General Requirements for Owners or Operators With Permit Coverage
The owner or operator shall ensure that the provisions of the SWPPP are implemented from the
commencement of construction activity until all areas of disturbance have achieved final
stabilization and the Notice of Termination (“NOT”) has been submitted to the Department in
accordance with Part V. of this permit. This includes any changes made to the SWPPP pursuant
to Part III.A.4. of this permit.
The owner or operator shall maintain a copy of the General Permit (GP-0-15-002), NOI, NOI
Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form, inspection reports, and all
documentation necessary to demonstrate eligibility with this permit at the construction site
until all disturbed areas have achieved final stabilization and the NOT has been submitted to
the Department. The documents must be maintained in a secure location, such as a job trailer,
on-site construction office, or mailbox with lock. The secure location must be accessible
during normal business hours to an individual performing a compliance inspection.
The owner or operator of a construction activity shall not disturb greater than five (5)
acres of soil at any one time without prior written authorization from the Department or, in
areas under the jurisdiction of a regulated, traditional land use control MS4, the regulated,
traditional land use control MS4 (provided the regulated, traditional land use control MS4 is
not the owner or operator of the construction activity). At a minimum, the owner or
operator must comply with the following requirements in order to be authorized to disturb
greater than five (5) acres of soil at any one time:
a. The owner or operator shall have a qualified inspector conduct at least two (2) site
inspections in accordance with Part IV.C. of this permit every seven (7) calendar days, for
as long as greater than five (5) acres of soil remain disturbed. The two (2) inspections
shall be separated by a minimum of two (2) full calendar days.
b. In areas where soil disturbance activity has temporarily or permanently ceased, the
application of soil stabilization measures must be initiated by the end of the next business
day and completed within seven (7) days from the date the current soil disturbance activity
ceased. The soil stabilization measures selected shall be in conformance with the technical
standard, New York State Standards and Specifications for Erosion and Sediment Control, dated
August 2005.
c. The owner or operator shall prepare a phasing plan that defines maximum disturbed area per
phase and shows required cuts and fills.
d. The owner or operator shall install any additional site specific practices needed to
protect water quality.
e. The owner or operator shall include the requirements above in their SWPPP.

Added note regarding
SPDES General Permit 08/15/2016
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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.

PROPOSED SPOT ELEVATION

EXISTING CONTOUR

PROPERTY LINE

Landscape Plan

July 14, 2015

_C05.31.2016

Submission of SWPPP to
NYCDEP 04/09/2015

GENERAL LANDSCAPE NOTES:

1. All plant material and methods of installation shall conform to the American Nursery
and Landscape Association, American Standard for Nursery Stock, latest edition.

2. All disturbed areas of the site not occupied by buildings or pavement and not
specified as being planted with trees, shrubs or ground cover shall be lawn.

3. All planting beds shall be mulched with three (3) inches of shredded hardwood bark
chips, unless otherwise specified.  See the construction detail on sheet DE-5 for
planting of trees and shrubs.

4. The landscape architect or his designated representative shall inspect all plant
materials before it is installed at the site.  Decisions made by the landscape architect
or his designated representative as to the adequacy of proposed plant material shall
be final.

5. The final location of trees, shrubs and other plantings, which are referenced to this
note will be determined in the field by the landscape architect, after the existing
vegetation has been cleared to the limit of disturbance boundary and final regrading
has been completed.

6. Plant material shall be first quality stock and conform to the code of standards set
forth in the current edition of the American Standards for Nursery Stock published by
the American Nursery and Landscape Association, Inc.

7. The plant materials specified on the drawings and delivered to the site shall be
certified by the supplier as true to their genus, species and variety.  Substitutions are
not permitted without the project landscape architect's written approval.

8. The plant supplier shall facilitate inspection and identification by labeling trees,
shrubs and ground covers with the genus, species and variety of plant on a durable
waterproof label with weather resistant inks.

9. Plants shall be nursery grown and shall be of the varieties specified in the plant list.
10. Planting stock shall be well branched and well-formed, sound, vigorous, healthy, free

from disease, sunscale, windburn, abrasion, and harmful insects or insect eggs, and
shall have healthy, normal unbroken root systems. Deciduous trees and shrubs shall
be symmetrically developed, of uniform habit of growth, with straight trunks or
stems, and free from objectionable disfigurements.  Evergreen trees and shrubs shall
have well-developed symmetrical tops with typical spread of branches for each
particular species or variety.  Plants shall be grown under climactic conditions similar
to those of the project.

11. All stock shall be balled and burlapped or container grown stock, unless otherwise
specified.  Bare root stock of any kind is unacceptable, unless specified.

12. All planting beds, lawns and landscaped areas shall receive a minimum 4" depth layer
of topsoil, unless otherwise specified.

13. Plant material locations and bed outlines shall be staked on the project site by the
contractor and approved by the construction representative before any plant pits or
beds are excavated.

14. All existing trees to remain within the disturbance line shall be pruned to remove
dead, d1seased, broken or crooked branches.

15. Pruning is to take place during the months of December through March unless
approved by the project landscape architect. All cuts are to be painted immediately
with a black asphalt-based, antiseptic tree paint. Submission to Town

and NYCDEP 07/24/2015

PROPOSED DECIDUOUS TREE

PROPOSED CONIFEROUS TREE

PROPOSED SHRUB

PROPOSED HERBACEOUS PLANTING

NOTES ON SEED MIXES:

New England Wetmix
As per New England Wetland Plants, Inc., if planted during the fall months, the seed mix will
germinate the following spring. The wetland seeds in this mix can be sown by hand, with a
hand-held spreader, or hydro-seeded on large or hard to reach sites. Lightly rake to insure
good seed-to-soil contact. Seeding can take place on frozen soil, as the freezing and thawing
weather of late fall and late winter will work the seed into the soil. If spring conditions are
drier than usual watering may be required. If sowing during the summer months
supplemental watering will likely be required until germination. A light mulch of clean, weed
free straw is recommended.

New England Erosion Control/Restoration Mix for Detention Basins and Moist Sites
As per New England Wetland Plants, Inc., the mix may be applied by hand, by mechanical
spreader, or by hydro-seeder. After sowing, lightly rake, roll or cultipack to insure good
seed-to-soil contact. Best results are obtained with a Spring or late Summer seeding. Late
Fall and Winter dormant seeding requires an increase in the application rate. A light
mulching of clean, weed-free straw is recommended.

New England Conservation/Wildlife Mix
The mix may be applied by hand, by mechanical spreader, or by hydro-seeder. After sowing,
lightly rake, roll or cultipack to insure good seed-to-soil contact. A light mulching of clean,
weed-free straw is recommended.

Submission to Town
and NYCDEP 12/15/2015

Submission to Town
and NYCDEP 03/01/2016

Submission to Town for Prelim &
Final Subdivision Plan appvl 10/07/2016

APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED DEC. 12, 2016.

_________________________________     DATE:__________________
CHRISTOPHER CARTHY, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
JOSEPH CERMELE, PE
KELLARD SESSIONS, P.C.
CONSULTING TOWN ENGINEERS

Civil engineer:

Alan L. Pilch
ALP Engineering & Landscape Architecture, PLLC
P.O.  Box 843
Ridgefield, CT  06877
P.E. #80167
C. of A. #0016331

Direct Tel: (475) 215-5343
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CONSULTANTS:

CAMPBELL  ENGINEERING,  LLP

McKenna Custom Homes, Inc.
433 Manville Road
Pleasantville, NY  10570
Tel: (914) 769-1869

WELSH Engineering & Land Surveying, P.C.
12 Campwoods Grounds
Ossining, N.Y. 10562

Tel: (914) 773-1701

160 King Street
P.O. Box 255
Chappaqua, New York 10514
Tel: (914) 238-3555
Fax: (914) 238-3435
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SECTION 107.01 , BLOCK: 1 ,  LOT 32

1  Ac.

50'

ARMONK FIRE DISTRICT

BYRAM HILLS CENTRAL

SIDE

REAR

FRONT

PROVIDED

1.864 Ac.

LOT 1 LOT 2

1.920 Ac.

30'

40' / 50'

FRONTAGE 125'

150'

458' 73'

168' 315'

WIDTH 125' 254' 243'

57' 141'

103'/ 164' 103'/ 31'

79' 184'

LOT 3

2.045 Ac.

61'

276'

201'

175'

43'/ 85'

145'

DISTURBANCE AREA

CUT/FILL

TOWN REG SPICEMEN TREE REMOVAL

WETLAND DISTURBANCE

47,742 S.F.

2,122 yd  (CUT)

4

0

51,831 S.F.

1

0

68,555 S.F.

2

0

LOT 1 LOT 2 LOT 3

3 550 yd  (FILL)3 204 yd  (FILL)3

WETLAND BUFFER DISTURBANCE 0 0 0

SUMMARY

MAX GROSS LAND COVERAGE

MAX FLOOR AREA

HOUSE FOOTPRINT SHOWN

GROSS LAND COVERAGE SHOWN

12,302 SF 13,009 SF 13,375 SF

10,296 SF 10,470 SF 10,296 SF

4,600 SF 4,050 SF 3,600 SF

9,320 SF 9,368 SF 11,044 SF

SLOPES > 25% 0 0.102 Ac. 0.084 Ac.

50% FACTOR AS PER SEC. 213-3 0 0.051 Ac. 0.042 Ac.

NET LOT AREA 1  Ac. 1.863 Ac. 1.869 Ac. 2.003 Ac.

CONTIGUOUS BUILDING AREA 20,000 S.F. >20,000 S.F. >20,000 S.F. >20,000 S.F.

TOTAL ACREAGE / SIZE OF PROPERTY TO BE SUBDIVIDED: 7.69 ACRES

1  INCLUDES LAND DISTURBANCE FOR CONSTRUCTION OF STORMWATER MANAGEMENT BASIN

TOWN REGULATED TREE REMOVAL 74 59 117

TABLE OF LAND USE

2

3

1

2.  PURSUANT TO SECTION 213.25.D(4)(a) OF THE TOWN CODE, ON NORTH SIDE OF LOT 1, A
30-FOOT SIDE YARD SETBACK IS PROVIDED.  LIKEWISE, ON THE NORTHERN SIDE LOT LINE OF LOT 2,
A 30-FOOT SETBACK IS PROVIDED.

3.  PURSUANT TO SECTION 213.25.D(4)(a) OF THE TOWN CODE, ON EASTERN REAR LOT LINE OF LOT
1, A 50-FOOT REAR YARD SETBACK IS PROVIDED.  IN ADDITION, ON THE EASTERN REAR LOT LINE ON
LOT 2, A 50-FOOT SETBACK IS PROVIDED.

SEE PRESSURE REDUCING SYSTEM WITH
RETURN FLOW DETAIL ON SHEET - 3

APPROVED BY TOWN OF NORTH CASTLE PLANNING BOARD RESOLUTION, DATED FEB. 9, 2015.

_________________________________     DATE:__________________
JOHN P. DELANO, CHAIRMAN
TOWN OF NORTH CASTLE PLANNING BOARD

ENGINEERING DRAWING PLANS REVIEWED BY TOWN CONSULTING ENGINEER

_________________________________     DATE:__________________
JOSEPH CERMELE, PE
KELLARD SESSIONS, P.C.
CONSULTING TOWN ENGINEERS
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Short Environmental Assessment Form 

Part 1 - Project Information 

Instructions for Completing 

Part I - Project Information. The applicant or project sponsor is responsible for the completion of Part 1. Responses 
become part of the application for approval or funding, are subject to public review, and may be subject to further verification. 
Complete Part 1 based on information currently available. If additional research or investigation would be needed to fully 
respond to any item, please answer as thoroughly as possible based on current information. 

Complete all items in Part 1. You may also provide any additional information which you believe will be needed by or useful 
to the lead agency; attach additional pages as necessary to supplement any item. 

Part I - Project and Sponsor Information 

Name of Action or Project: 

Hidden Oak Subdivision 

Project Location (describe, and attach a location map): 

13 Hidden Oak Road ( at south end of Hidden Oak Road) 

Brief Description of Proposed Action: 

The proposed subdivision is a Conservation Subdivision which will subdivide the subject 7.69 acre property into three single family lots. Access 
to the three new lots will be via extension of Hidden Oak Road by a public 24-foot wide road. Each new lot will be supplied with potable water 
from extension of the existing Town water main. Wastewater will be treated in a septic system on each lot. 

Name of Applicant or Sponsor: 

McKenna Custom Homes, Inc 

Address: 
433 Manville Road 

Telephone: (914) 769-1869 

E-Mail: info@mckennacustom.com 

City/PO: State: Zip Code: 
Pleasantville NY 10570 

1. Does the proposed action only involve the legislative adoption of a plan, local law, ordinance, NO 

administrative rule, or regulation?

[l] If Yes, attach a narrative description of the intent of the proposed action and the environmental resources that 
may be affected in the municipality and proceed to Part 2. If no, continue to question 2. 

2. Does the proposed action require a permit, approval or funding from any other governmental Agency? NO 

If Yes, list agency(s) name and permit or approval:

□ New York City Department of Environmental Protection for Stormwater Pollution Prevention Plan 
Westchester County Health Department for extension of water main and for septic systems 

3.a. Total acreage of the site of the proposed action? 7.69 acres 
b. Total acreage to be physically disturbed? 5.34 acres 
c. Total acreage (project site and any contiguous properties) owned

or controlled by the applicant or project sponsor? 7.69 acres 

4. Check all land uses that occur on, adjoining and near the proposed action.
□ Urban D Rural (non-agriculture) D Industrial D Commercial !llResidential (suburban) 

GllForest □Agriculture □Aquatic □Other (specify):

□Parkland

Page 1 of 3 

YES 

□ 

YES 

[l] 





18. Does the proposed action include construction or other activities that result in the impoundment of NO YES 

water or other liquids (e.g. retention pond, waste lagoon, dam)?
If Yes, explain purpose and size: 

□ 0 Slo[[nwatec dete□tio□ facilil¥ ioc pea� ca!e a!!e□11atio□ a□d watec q11ali� irnpm11erne□t De!e□tio□ facilil¥ is appmxirnalel¥ 120 
feet x 60 feet in size. 

19. Has the site of the proposed action or an adjoining property been the location of an active or closed NO YES 

solid waste management facility?

If Yes, describe: 
0 □ 

20. Has the site of the proposed action or an adjoining property been the subject ofremediation (ongoing or NO YES 

completed) for hazardous waste?
If Yes, describe: 

0 □ 

I AFFIRM THAT THE INFORMATION PROVIDED ABOVE IS TRUE AND ACCURATE TO THE BEST OF MY 

KNOWLEDGE 

Applicant/sponsor name: Kevin McKenna (Al�n L. Pilch, PE, :.;J...." .��t) Date:   

Signature: / J / d ,// th-r/21/ � 
-- .-"7✓V V( /'/ { _/(......r·_,/ VV ( 

PRINT FORM Page 3 of 3 
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Applicant Acknowledgement 

By making this application, the undersigned Applicant agrees to permit Town officials and their 
designated representatives to conduct on-site inspections in connection with the review of this application.

The Applicant also agrees to pay all expenses of publication and the giving of public notice as required, 
and further acknowledges that he/she shall be responsible for reimbursing the Town for the cost of 
professional review services required for this application.

It is further acknowledged by the Applicant that all bills for the expenses of publication and the giving of 
public notice as well as professional consultant review services shall be mailed to the Applicant, unless 
the Town is notified in writing by the Applicant at the time of initial submission of the application that 
such mailings should be sent to a designated representative instead. 

Signature of Applicant: ________________________   Date: _________ 

Signature of Property Owner: ___________________   Date: _________ 

Must have both signatures 

8.5.21

8.5.21
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Applicant Acknowledgement 

By making this application, the undersigned Applicant agrees to permit Town officials and their 
designated representatives to conduct on-site inspections in connection with the review of this application.

The Applicant also agrees to pay all expenses of publication and the giving of public notice as required, 
and further acknowledges that he/she shall be responsible for reimbursing the Town for the cost of 
professional review services required for this application.

It is further acknowledged by the Applicant that all bills for the expenses of publication and the giving of 
public notice as well as professional consultant review services shall be mailed to the Applicant, unless 
the Town is notified in writing by the Applicant at the time of initial submission of the application that 
such mailings should be sent to a designated representative instead. 

Signature of Applicant: ________________________   Date: _________ 

Signature of Property Owner: ___________________   Date: _________ 

Must have both signatures 

8.5.21

8.5.21
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FDA-2.2

2S

FDA-1.2
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FDA-L2.1

6S

FDA-L3.1

20S

FDA-1.3

21S

FDA-1.4

23S

FDA-L1

24S

FDA-2.1

26S

FDA-3

27S

FDA-4
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30R
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15P
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Rain Garden #1 Lot 3
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39P
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41P

Rain Garden #2 Lot 3

19L
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Design Point 2
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Design Point 3
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Routing Diagram for Hidden Oak_2.7 01-26-2016
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.216 61 >75% Grass cover, Good, HSG B  (1S, 2S, 5S, 6S, 20S, 21S, 23S, 24S, 26S, 31S, 32S, 35S)

0.053 74 >75% Grass cover, Good, HSG C  (20S, 21S)

0.013 80 >75% Grass cover, Good, HSG D  (20S, 21S)

0.277 48 Brush, Good, HSG B  (20S)

0.073 98 Driveway and roofs, HSG B  (5S)

0.023 98 Driveway, HSG B  (35S)

0.229 98 Impervious Surfaces, HSG B  (20S)

0.043 98 Lot 3 Roof, HSG B  (6S)

0.039 85 Maintenance Path, HSG B  (20S)

0.016 98 Off-Site Road, HSG B  (32S)

0.033 98 Off-site impervious road, HSG B  (1S)

0.524 98 Paved parking, HSG B  (2S, 23S, 33S)

0.004 98 Retaining Wall, HSG B  (20S)

0.098 98 Roofs, HSG B  (29S)

0.253 98 Subdivision Road, HSG B  (1S)

0.063 98 Unconnected pavement, HSG B  (30S, 32S)

0.009 98 Walks, Entry Steps, HSG B  (6S)

1.279 55 Woods (off-site), Good, HSG B  (20S, 31S)

0.787 55 Woods (on-site), Good, HSG B  (20S)

13.096 55 Woods, Good, HSG B  (1S, 2S, 4S, 6S, 21S, 24S, 26S, 27S, 30S, 31S, 32S, 33S, 34S, 35S)

0.474 70 Woods, Good, HSG C  (4S, 20S, 21S, 27S, 30S)

0.236 77 Woods, Good, HSG D  (4S, 20S, 21S, 27S, 30S)

20.841 59 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

0.000 3.216 0.053 0.013 0.000 3.283 >75% Grass cover, Good 1S, 2S, 5S, 6S, 

20S, 21S, 23S, 

24S, 26S, 31S, 

32S, 35S

0.000 0.277 0.000 0.000 0.000 0.277 Brush, Good 20S

0.000 0.023 0.000 0.000 0.000 0.023 Driveway 35S

0.000 0.073 0.000 0.000 0.000 0.073 Driveway and roofs 5S

0.000 0.229 0.000 0.000 0.000 0.229 Impervious Surfaces 20S

0.000 0.043 0.000 0.000 0.000 0.043 Lot 3 Roof 6S

0.000 0.039 0.000 0.000 0.000 0.039 Maintenance Path 20S

0.000 0.016 0.000 0.000 0.000 0.016 Off-Site Road 32S

0.000 0.033 0.000 0.000 0.000 0.033 Off-site impervious road 1S

0.000 0.524 0.000 0.000 0.000 0.524 Paved parking 2S, 23S, 33S

0.000 0.004 0.000 0.000 0.000 0.004 Retaining Wall 20S

0.000 0.098 0.000 0.000 0.000 0.098 Roofs 29S

0.000 0.253 0.000 0.000 0.000 0.253 Subdivision Road 1S

0.000 0.063 0.000 0.000 0.000 0.063 Unconnected pavement 30S, 32S

0.000 0.009 0.000 0.000 0.000 0.009 Walks, Entry Steps 6S

0.000 1.279 0.000 0.000 0.000 1.279 Woods (off-site), Good 20S, 31S

0.000 0.787 0.000 0.000 0.000 0.787 Woods (on-site), Good 20S

0.000 13.096 0.474 0.236 0.000 13.807 Woods, Good 1S, 2S, 4S, 6S, 

20S, 21S, 24S, 

26S, 27S, 30S, 

31S, 32S, 33S, 

34S, 35S

0.000 20.064 0.527 0.250 0.000 20.841 TOTAL AREA
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 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=28,532 sf   43.66% Impervious   Runoff Depth=0.97"Subcatchment 1S: FDA-2.2
   Flow Length=483'   Tc=13.2 min   CN=74   Runoff=0.55 cfs  0.053 af

Runoff Area=19,428 sf   65.47% Impervious   Runoff Depth=1.60"Subcatchment 2S: FDA-1.2
   Tc=10.0 min   CN=84   Runoff=0.73 cfs  0.059 af

Runoff Area=10,541 sf   0.00% Impervious   Runoff Depth=0.55"Subcatchment 4S: XDA4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.11 cfs  0.011 af

Runoff Area=5,735 sf   55.54% Impervious   Runoff Depth=1.46"Subcatchment 5S: FDA-L2.1
   Tc=5.0 min   CN=82   Runoff=0.23 cfs  0.016 af

Runoff Area=11,384 sf   19.99% Impervious   Runoff Depth=0.59"Subcatchment 6S: FDA-L3.1
   Tc=10.0 min   CN=66   Runoff=0.12 cfs  0.013 af

Runoff Area=177,542 sf   5.71% Impervious   Runoff Depth=0.37"Subcatchment 20S: FDA-1.3
   Flow Length=974'   Tc=17.9 min   CN=60   Runoff=0.73 cfs  0.126 af

Runoff Area=6,857 sf   0.00% Impervious   Runoff Depth=0.51"Subcatchment 21S: FDA-1.4
   Flow Length=87'   Tc=5.5 min   CN=64   Runoff=0.07 cfs  0.007 af

Runoff Area=8,712 sf   91.00% Impervious   Runoff Depth=2.55"Subcatchment 23S: FDA-L1
   Tc=5.0 min   CN=95   Runoff=0.59 cfs  0.042 af

Runoff Area=38,768 sf   0.00% Impervious   Runoff Depth=0.31"Subcatchment 24S: FDA-2.1
   Flow Length=141'   Tc=6.3 min   CN=58   Runoff=0.13 cfs  0.023 af

Runoff Area=23,055 sf   0.00% Impervious   Runoff Depth=0.28"Subcatchment 26S: FDA-3
   Flow Length=156'   Tc=7.6 min   CN=57   Runoff=0.07 cfs  0.012 af

Runoff Area=10,545 sf   0.00% Impervious   Runoff Depth=0.55"Subcatchment 27S: FDA-4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.11 cfs  0.011 af

Runoff Area=4,285 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 29S: FDA-L2.2
   Tc=5.0 min   CN=98   Runoff=0.31 cfs  0.024 af

Runoff Area=208,652 sf   1.02% Impervious   Runoff Depth=0.25"Subcatchment 30S: XDA1
   Flow Length=1,046'   Tc=25.6 min   CN=56   Runoff=0.39 cfs  0.099 af

Runoff Area=29,272 sf   0.00% Impervious   Runoff Depth=0.34"Subcatchment 31S: FDA-1.1
   Tc=15.0 min   CN=59   Runoff=0.11 cfs  0.019 af

Runoff Area=85,225 sf   1.54% Impervious   Runoff Depth=0.28"Subcatchment 32S: FDA-2.3
   Flow Length=401'   Tc=14.7 min   CN=57   Runoff=0.22 cfs  0.045 af

Runoff Area=211,963 sf   1.03% Impervious   Runoff Depth=0.22"Subcatchment 33S: XDA2
   Flow Length=544'   Tc=15.5 min   CN=55   Runoff=0.37 cfs  0.090 af

Runoff Area=23,043 sf   0.00% Impervious   Runoff Depth=0.22"Subcatchment 34S: XDA3
   Flow Length=156'   Tc=8.3 min   CN=55   Runoff=0.04 cfs  0.010 af

Runoff Area=4,286 sf   23.68% Impervious   Runoff Depth=0.68"Subcatchment 35S: FDA-L3.2
   Tc=10.0 min   CN=68   Runoff=0.06 cfs  0.006 af
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Avg. Flow Depth=0.19'   Max Vel=0.43 fps   Inflow=0.22 cfs  0.045 afReach 30R: Vegetated Swale
n=0.240   L=285.0'   S=0.0561 '/'   Capacity=6.76 cfs   Outflow=0.19 cfs  0.045 af

Peak Elev=126.85'  Storage=5,951 cf   Inflow=0.73 cfs  0.126 afPond 15P: SWMF
   Outflow=0.11 cfs  0.126 af

Peak Elev=153.16'  Storage=245 cf   Inflow=0.59 cfs  0.042 afPond 29P: SWMF-L1
   Outflow=0.21 cfs  0.042 af

Peak Elev=154.71'   Inflow=0.59 cfs  0.042 afPond 30P: Div L1 (DS F.2)
   Primary=0.00 cfs  0.000 af   Secondary=0.59 cfs  0.042 af   Outflow=0.59 cfs  0.042 af

Peak Elev=156.65'  Storage=175 cf   Inflow=0.11 cfs  0.019 afPond 31P: SWMF-1.1 Bioret
   Discarded=0.03 cfs  0.019 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.019 af

Peak Elev=152.90'   Inflow=0.55 cfs  0.053 afPond 32P: Div 2.2 (DS D.2)
   Primary=0.00 cfs  0.000 af   Secondary=0.55 cfs  0.053 af   Outflow=0.55 cfs  0.053 af

Peak Elev=150.30'   Inflow=0.23 cfs  0.016 afPond 33P: Div L2.1
   Primary=0.00 cfs  0.000 af   Secondary=0.23 cfs  0.016 af   Outflow=0.23 cfs  0.016 af

Peak Elev=148.13'  Storage=136 cf   Inflow=0.23 cfs  0.016 afPond 34P: SWMF-L2.1
   Outflow=0.06 cfs  0.016 af

Peak Elev=154.60'   Inflow=0.73 cfs  0.059 afPond 35P: Div 1.2
   Primary=0.00 cfs  0.000 af   Secondary=0.73 cfs  0.059 af   Outflow=0.73 cfs  0.059 af

Peak Elev=144.63'  Storage=142 cf   Inflow=0.12 cfs  0.013 afPond 36P: Rain Garden #1 Lot 3
   Discarded=0.03 cfs  0.013 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.013 af

Peak Elev=153.81'  Storage=610 cf   Inflow=0.73 cfs  0.059 afPond 37P: SWMF-1.2
   Outflow=0.18 cfs  0.059 af

Peak Elev=150.62'  Storage=551 cf   Inflow=0.55 cfs  0.053 afPond 38P: SWMF-2.2
   Discarded=0.16 cfs  0.053 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.053 af

Peak Elev=135.76'  Storage=209 cf   Inflow=0.31 cfs  0.024 afPond 39P: SWMF-L2.2
   Outflow=0.07 cfs  0.024 af

Peak Elev=137.86'   Inflow=0.31 cfs  0.024 afPond 40P: Div L2.2
   Primary=0.00 cfs  0.000 af   Secondary=0.31 cfs  0.024 af   Outflow=0.31 cfs  0.024 af

Peak Elev=152.08'  Storage=53 cf   Inflow=0.06 cfs  0.006 afPond 41P: Rain Garden #2 Lot 3
   Discarded=0.02 cfs  0.006 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.006 af

   Inflow=0.12 cfs  0.132 afLink 19L: Design Point 1
   Primary=0.12 cfs  0.132 af

   Inflow=0.25 cfs  0.068 afLink 22L: Design Point 2
   Primary=0.25 cfs  0.068 af

   Inflow=0.07 cfs  0.012 afLink 25L: Design Point 3
   Primary=0.07 cfs  0.012 af

   Inflow=0.11 cfs  0.011 afLink 28L: Design Point 4
   Primary=0.11 cfs  0.011 af
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Total Runoff Area = 20.841 ac   Runoff Volume = 0.666 af   Average Runoff Depth = 0.38"
93.43% Pervious = 19.472 ac     6.57% Impervious = 1.369 ac



Type III 24-hr  1 year Rainfall=3.10"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 7HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: FDA-2.2

Runoff = 0.55 cfs @ 12.19 hrs,  Volume= 0.053 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 11,021 98 Subdivision Road, HSG B
* 1,437 98 Off-site impervious road, HSG B

1,307 61 >75% Grass cover, Good, HSG B
14,767 55 Woods, Good, HSG B

28,532 74 Weighted Average
16,074 56.34% Pervious Area
12,458 43.66% Impervious Area

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

12.1 100 0.0750 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.6 68 0.1250 1.77 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 65 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 250 0.0750 13.46 10.57 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

13.2 483 Total

Subcatchment 1S: FDA-2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=28,532 sf

Runoff Volume=0.053 af

Runoff Depth=0.97"

Flow Length=483'

Tc=13.2 min

CN=74

0.55 cfs
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Summary for Subcatchment 2S: FDA-1.2

Runoff = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

12,720 98 Paved parking, HSG B
3,180 61 >75% Grass cover, Good, HSG B
3,528 55 Woods, Good, HSG B

19,428 84 Weighted Average
6,708 34.53% Pervious Area

12,720 65.47% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: FDA-1.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=19,428 sf

Runoff Volume=0.059 af

Runoff Depth=1.60"

Tc=10.0 min

CN=84

0.73 cfs
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Summary for Subcatchment 4S: XDA4

Runoff = 0.11 cfs @ 12.14 hrs,  Volume= 0.011 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

4,225 55 Woods, Good, HSG B
4,225 70 Woods, Good, HSG C
2,091 77 Woods, Good, HSG D

10,541 65 Weighted Average
10,541 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 4S: XDA4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=10,541 sf

Runoff Volume=0.011 af

Runoff Depth=0.55"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.11 cfs
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Summary for Subcatchment 5S: FDA-L2.1

Runoff = 0.23 cfs @ 12.08 hrs,  Volume= 0.016 af,  Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 3,185 98 Driveway and roofs, HSG B
2,550 61 >75% Grass cover, Good, HSG B

5,735 82 Weighted Average
2,550 44.46% Pervious Area
3,185 55.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: FDA-L2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=5,735 sf

Runoff Volume=0.016 af

Runoff Depth=1.46"

Tc=5.0 min

CN=82

0.23 cfs
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Summary for Subcatchment 6S: FDA-L3.1

Runoff = 0.12 cfs @ 12.17 hrs,  Volume= 0.013 af,  Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 982 98 Lot 3 Roof, HSG B
* 907 98 Lot 3 Roof, HSG B
* 387 98 Walks, Entry Steps, HSG B

5,387 61 >75% Grass cover, Good, HSG B
3,721 55 Woods, Good, HSG B

11,384 66 Weighted Average
9,108 80.01% Pervious Area
2,276 19.99% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 6S: FDA-L3.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=11,384 sf

Runoff Volume=0.013 af

Runoff Depth=0.59"

Tc=10.0 min

CN=66

0.12 cfs
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Summary for Subcatchment 20S: FDA-1.3

Runoff = 0.73 cfs @ 12.40 hrs,  Volume= 0.126 af,  Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 9,958 98 Impervious Surfaces, HSG B
* 1,720 85 Maintenance Path, HSG B
* 185 98 Retaining Wall, HSG B

60,200 61 >75% Grass cover, Good, HSG B
2,190 74 >75% Grass cover, Good, HSG C

523 80 >75% Grass cover, Good, HSG D
12,069 48 Brush, Good, HSG B

* 34,260 55 Woods (on-site), Good, HSG B
* 51,994 55 Woods (off-site), Good, HSG B

2,962 70 Woods, Good, HSG C
1,481 77 Woods, Good, HSG D

177,542 60 Weighted Average
167,399 94.29% Pervious Area

10,143 5.71% Impervious Area

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 57 0.0219 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 91 0.1000 15.54 12.21 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

1.6 274 0.0299 2.78 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.0 136 0.0022 0.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.9 974 Total
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Subcatchment 20S: FDA-1.3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=177,542 sf

Runoff Volume=0.126 af

Runoff Depth=0.37"

Flow Length=974'

Tc=17.9 min

CN=60

0.73 cfs
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Summary for Subcatchment 21S: FDA-1.4

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 0.007 af,  Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

478 61 >75% Grass cover, Good, HSG B
124 74 >75% Grass cover, Good, HSG C

62 80 >75% Grass cover, Good, HSG D
3,040 55 Woods, Good, HSG B
2,102 70 Woods, Good, HSG C
1,051 77 Woods, Good, HSG D

6,857 64 Weighted Average
6,857 100.00% Pervious Area

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

5.2 40 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 47 0.2300 2.40 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.5 87 Total

Subcatchment 21S: FDA-1.4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=6,857 sf

Runoff Volume=0.007 af

Runoff Depth=0.51"

Flow Length=87'

Tc=5.5 min

CN=64

0.07 cfs
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Summary for Subcatchment 23S: FDA-L1

Runoff = 0.59 cfs @ 12.07 hrs,  Volume= 0.042 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

7,928 98 Paved parking, HSG B
784 61 >75% Grass cover, Good, HSG B

8,712 95 Weighted Average
784 9.00% Pervious Area

7,928 91.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: FDA-L1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=8,712 sf

Runoff Volume=0.042 af

Runoff Depth=2.55"

Tc=5.0 min

CN=95

0.59 cfs
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Summary for Subcatchment 24S: FDA-2.1

Runoff = 0.13 cfs @ 12.27 hrs,  Volume= 0.023 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

16,814 61 >75% Grass cover, Good, HSG B
21,954 55 Woods, Good, HSG B

38,768 58 Weighted Average
38,768 100.00% Pervious Area

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

6.0 63 0.1698 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 78 0.0744 4.09 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.3 141 Total

Subcatchment 24S: FDA-2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=38,768 sf

Runoff Volume=0.023 af

Runoff Depth=0.31"

Flow Length=141'

Tc=6.3 min

CN=58

0.13 cfs



Type III 24-hr  1 year Rainfall=3.10"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 17HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 26S: FDA-3

Runoff = 0.07 cfs @ 12.32 hrs,  Volume= 0.012 af,  Depth= 0.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

5,955 61 >75% Grass cover, Good, HSG B
17,100 55 Woods, Good, HSG B

23,055 57 Weighted Average
23,055 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 70 0.0571 3.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 156 Total

Subcatchment 26S: FDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=23,055 sf

Runoff Volume=0.012 af

Runoff Depth=0.28"

Flow Length=156'

Tc=7.6 min

CN=57

0.07 cfs
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Summary for Subcatchment 27S: FDA-4

Runoff = 0.11 cfs @ 12.14 hrs,  Volume= 0.011 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

4,220 55 Woods, Good, HSG B
4,220 70 Woods, Good, HSG C
2,105 77 Woods, Good, HSG D

10,545 65 Weighted Average
10,545 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 27S: FDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=10,545 sf

Runoff Volume=0.011 af

Runoff Depth=0.55"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.11 cfs
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Summary for Subcatchment 29S: FDA-L2.2

Runoff = 0.31 cfs @ 12.07 hrs,  Volume= 0.024 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

4,285 98 Roofs, HSG B

4,285 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: FDA-L2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=4,285 sf

Runoff Volume=0.024 af

Runoff Depth=2.87"

Tc=5.0 min

CN=98

0.31 cfs
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Summary for Subcatchment 30S: XDA1

Runoff = 0.39 cfs @ 12.61 hrs,  Volume= 0.099 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

2,134 98 Unconnected pavement, HSG B
195,802 55 Woods, Good, HSG B

7,144 70 Woods, Good, HSG C
3,572 77 Woods, Good, HSG D

208,652 56 Weighted Average
206,518 98.98% Pervious Area

2,134 1.02% Impervious Area
2,134 100.00% Unconnected

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 185 0.0919 1.52 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.7 367 0.0158 0.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 78 0.0538 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 1,046 Total
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Subcatchment 30S: XDA1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=208,652 sf

Runoff Volume=0.099 af

Runoff Depth=0.25"

Flow Length=1,046'

Tc=25.6 min

CN=56

0.39 cfs
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Summary for Subcatchment 31S: FDA-1.1

Runoff = 0.11 cfs @ 12.39 hrs,  Volume= 0.019 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

18,513 61 >75% Grass cover, Good, HSG B
7,020 55 Woods, Good, HSG B

* 3,739 55 Woods (off-site), Good, HSG B

29,272 59 Weighted Average
29,272 100.00% Pervious Area

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

15.0 Direct Entry, 

Subcatchment 31S: FDA-1.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=29,272 sf

Runoff Volume=0.019 af

Runoff Depth=0.34"

Tc=15.0 min

CN=59

0.11 cfs
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Summary for Subcatchment 32S: FDA-2.3

Runoff = 0.22 cfs @ 12.43 hrs,  Volume= 0.045 af,  Depth= 0.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 715 98 Off-Site Road, HSG B
315 98 Unconnected pavement, HSG B
280 98 Unconnected pavement, HSG B

23,051 61 >75% Grass cover, Good, HSG B
60,864 55 Woods, Good, HSG B

85,225 57 Weighted Average
83,915 98.46% Pervious Area

1,310 1.54% Impervious Area
595 45.42% Unconnected

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

8.1 100 0.2050 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.4 148 0.1284 1.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 153 0.0163 0.49 1.29 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.75'  Z= 2.0 '/'  Top.W=5.00'
n= 0.240  Sheet flow over Dense Grass

14.7 401 Total

Subcatchment 32S: FDA-2.3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=85,225 sf

Runoff Volume=0.045 af

Runoff Depth=0.28"

Flow Length=401'

Tc=14.7 min

CN=57

0.22 cfs
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Summary for Subcatchment 33S: XDA2

Runoff = 0.37 cfs @ 12.49 hrs,  Volume= 0.090 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

209,785 55 Woods, Good, HSG B
2,178 98 Paved parking, HSG B

211,963 55 Weighted Average
209,785 98.97% Pervious Area

2,178 1.03% Impervious Area

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

10.6 100 0.1050 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.8 106 0.2075 2.28 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 338 0.0740 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

15.5 544 Total

Subcatchment 33S: XDA2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=211,963 sf

Runoff Volume=0.090 af

Runoff Depth=0.22"

Flow Length=544'

Tc=15.5 min

CN=55

0.37 cfs
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Summary for Subcatchment 34S: XDA3

Runoff = 0.04 cfs @ 12.39 hrs,  Volume= 0.010 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

23,043 55 Woods, Good, HSG B

23,043 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 70 0.0571 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.3 156 Total

Subcatchment 34S: XDA3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=23,043 sf

Runoff Volume=0.010 af

Runoff Depth=0.22"

Flow Length=156'

Tc=8.3 min

CN=55

0.04 cfs
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Summary for Subcatchment 35S: FDA-L3.2

Runoff = 0.06 cfs @ 12.16 hrs,  Volume= 0.006 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (sf) CN Description

* 1,015 98 Driveway, HSG B
1,875 61 >75% Grass cover, Good, HSG B
1,396 55 Woods, Good, HSG B

4,286 68 Weighted Average
3,271 76.32% Pervious Area
1,015 23.68% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 35S: FDA-L3.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1 year Rainfall=3.10"

Runoff Area=4,286 sf

Runoff Volume=0.006 af

Runoff Depth=0.68"

Tc=10.0 min

CN=68

0.06 cfs
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Summary for Reach 30R: Vegetated Swale

Inflow Area = 1.956 ac, 1.54% Impervious,  Inflow Depth = 0.28"    for  1 year event
Inflow = 0.22 cfs @ 12.43 hrs,  Volume= 0.045 af
Outflow = 0.19 cfs @ 12.76 hrs,  Volume= 0.045 af,  Atten= 14%,  Lag= 19.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.43 fps,  Min. Travel Time= 11.1 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 25.4 min

Peak Storage= 128 cf @ 12.58 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.25'  Flow Area= 5.6 sf,  Capacity= 6.76 cfs

2.00'  x  1.25'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 285.0'   Slope= 0.0561 '/'
Inlet Invert= 174.00',  Outlet Invert= 158.00'

Reach 30R: Vegetated Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.956 ac

Avg. Flow Depth=0.19'

Max Vel=0.43 fps

n=0.240

L=285.0'

S=0.0561 '/'

Capacity=6.76 cfs

0.22 cfs

0.19 cfs
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Summary for Pond 15P: SWMF

Inflow Area = 5.984 ac, 15.94% Impervious,  Inflow Depth = 0.25"    for  1 year event
Inflow = 0.73 cfs @ 12.40 hrs,  Volume= 0.126 af
Outflow = 0.11 cfs @ 16.09 hrs,  Volume= 0.126 af,  Atten= 84%,  Lag= 221.3 min
Primary = 0.11 cfs @ 16.09 hrs,  Volume= 0.126 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 126.00'   Surf.Area= 2,806 sf   Storage= 3,133 cf
Peak Elev= 126.85' @ 16.09 hrs   Surf.Area= 3,835 sf   Storage= 5,951 cf   (2,818 cf above start)

Plug-Flow detention time= 1,554.2 min calculated for 0.054 af (43% of inflow)
Center-of-Mass det. time= 700.8 min ( 1,636.7 - 936.0 )

Volume Invert Avail.Storage Storage Description

#1 121.50' 21,119 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

121.50 0 0 0
122.00 96 24 24
123.00 318 207 231
124.00 513 416 647
125.00 827 670 1,317
126.00 2,806 1,817 3,133
127.00 4,018 3,412 6,545
128.00 6,230 5,124 11,669
129.00 6,090 6,160 17,829
129.50 7,070 3,290 21,119

Device Routing     Invert Outlet Devices

#1 Primary 125.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 126.00' 1.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 126.75' 4.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 127.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Primary 129.20' 6.0' long  (Profile 7) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.99  3.41  3.62   

Primary OutFlow  Max=0.11 cfs @ 16.09 hrs  HW=126.85'   (Free Discharge)
1=Orifice/Grate  (Passes 0.11 cfs of 4.39 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 4.29 fps)
3=Orifice/Grate  (Orifice Controls 0.07 cfs @ 1.07 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: SWMF

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=5.984 ac

Peak Elev=126.85'

Storage=5,951 cf

0.73 cfs

0.11 cfs
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Summary for Pond 29P: SWMF-L1

Inflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.042 af
Outflow = 0.21 cfs @ 11.89 hrs,  Volume= 0.042 af,  Atten= 65%,  Lag= 0.0 min
Discarded = 0.21 cfs @ 11.89 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.16' @ 12.32 hrs   Surf.Area= 1,485 sf   Storage= 245 cf

Plug-Flow detention time= 5.6 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 5.6 min ( 786.7 - 781.0 )

Volume Invert Avail.Storage Storage Description

#1A 152.75' 1,069 cf 27.50'W x 54.00'L x 2.54'H Field A
3,774 cf Overall - 1,102 cf Embedded = 2,672 cf  x 40.0% Voids

#2A 153.25' 1,102 cf Cultec R-150XLHD  x 40  Inside #1
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,171 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 152.75' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.21 cfs @ 11.89 hrs  HW=152.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)
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Pond 29P: SWMF-L1 - Chamber Wizard Field A

Chamber Model = Cultec R-150XLHD (Cultec Recharger® 150XLHD)
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf

Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap

Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

33.0" Wide + 6.0" Spacing = 39.0" C-C Row Spacing

5 Chambers/Row x 10.25' Long +0.75' Row Adjustment = 52.00' Row Length +12.0" End Stone x 2 = 54.00' Base 

Length

8 Rows x 33.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 27.50' Base Width

6.0" Base + 18.5" Chamber Height + 6.0" Cover = 2.54' Field Height

40 Chambers x 27.2 cf  +0.75' Row Adjustment x 2.65 sf x 8 Rows = 1,102.0 cf Chamber Storage

3,774.4 cf Field - 1,102.0 cf Chambers = 2,672.4 cf Stone x 40.0% Voids = 1,069.0 cf Stone Storage

Chamber Storage + Stone Storage = 2,170.9 cf = 0.050 af

Overall Storage Efficiency = 57.5%

40 Chambers

139.8 cy Field

99.0 cy Stone
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Pond 29P: SWMF-L1

Inflow
Discarded

Hydrograph

Time  (hours)
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Peak Elev=153.16'

Storage=245 cf
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Summary for Pond 30P: Div L1 (DS F.2)

[57] Hint: Peaked at 154.71' (Flood elevation advised)

Inflow Area = 0.200 ac, 91.00% Impervious,  Inflow Depth = 2.55"    for  1 year event
Inflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.042 af
Outflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.59 cfs @ 12.07 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.71' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 154.00' 12.0"  Round Culvert to MH A.9   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.00' / 153.50'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 154.25' 8.0"  Round Culvert to SWMF L1   
L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.25' / 154.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Device 1 154.79' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=154.00'   (Free Discharge)
1=Culvert to MH A.9  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.59 cfs @ 12.07 hrs  HW=154.71'   (Free Discharge)
2=Culvert to SWMF L1  (Inlet Controls 0.59 cfs @ 2.30 fps)
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Pond 30P: Div L1 (DS F.2)
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Summary for Pond 31P: SWMF-1.1 Bioret

Inflow Area = 0.672 ac, 0.00% Impervious,  Inflow Depth = 0.34"    for  1 year event
Inflow = 0.11 cfs @ 12.39 hrs,  Volume= 0.019 af
Outflow = 0.03 cfs @ 14.11 hrs,  Volume= 0.019 af,  Atten= 74%,  Lag= 103.2 min
Discarded = 0.03 cfs @ 14.11 hrs,  Volume= 0.019 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 156.65' @ 14.11 hrs   Surf.Area= 1,204 sf   Storage= 175 cf

Plug-Flow detention time= 59.8 min calculated for 0.019 af (100% of inflow)
Center-of-Mass det. time= 59.8 min ( 999.5 - 939.6 )

Volume Invert Avail.Storage Storage Description

#1 156.50' 1,373 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

156.50 1,133 0 0
157.00 1,370 626 626
157.50 1,620 748 1,373

Device Routing     Invert Outlet Devices

#1 Primary 151.67' 12.0"  Round Culvert   L= 18.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 151.67' / 151.40'   S= 0.0147 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 157.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Discarded 156.50' 1.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 14.11 hrs  HW=156.65'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=156.50'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 7.87 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 31P: SWMF-1.1 Bioret
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Summary for Pond 32P: Div 2.2 (DS D.2)

[57] Hint: Peaked at 152.90' (Flood elevation advised)

Inflow Area = 0.655 ac, 43.66% Impervious,  Inflow Depth = 0.97"    for  1 year event
Inflow = 0.55 cfs @ 12.19 hrs,  Volume= 0.053 af
Outflow = 0.55 cfs @ 12.19 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.55 cfs @ 12.19 hrs,  Volume= 0.053 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.90' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 152.75' 15.0"  Round Culvert to Level Spreader   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.75' / 151.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Secondary 152.50' 10.0"  Round Culvert to SWMF-2.2   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.50' / 152.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Device 1 152.90' 3.0' long x 1.50' rise Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.50'   (Free Discharge)
1=Culvert to Level Spreader  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.55 cfs @ 12.19 hrs  HW=152.90'   (Free Discharge)
2=Culvert to SWMF-2.2  (Inlet Controls 0.55 cfs @ 2.15 fps)
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Pond 32P: Div 2.2 (DS D.2)
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Summary for Pond 33P: Div L2.1

[57] Hint: Peaked at 150.30' (Flood elevation advised)

Inflow Area = 0.132 ac, 55.54% Impervious,  Inflow Depth = 1.46"    for  1 year event
Inflow = 0.23 cfs @ 12.08 hrs,  Volume= 0.016 af
Outflow = 0.23 cfs @ 12.08 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.23 cfs @ 12.08 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.30' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 150.00' 8.0"  Round Culvert to Node EP E.1   
L= 96.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 146.00'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 150.00' 6.0"  Round Culvert to PTF E.1 & SWMF L2.1   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 149.70'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 150.54' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=150.00'   (Free Discharge)
1=Culvert to Node EP E.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.23 cfs @ 12.08 hrs  HW=150.30'   (Free Discharge)
2=Culvert to PTF E.1 & SWMF L2.1  (Inlet Controls 0.23 cfs @ 1.87 fps)



Type III 24-hr  1 year Rainfall=3.10"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 40HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 33P: Div L2.1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.132 ac

Peak Elev=150.30'

0.23 cfs

0.23 cfs

0.00 cfs

0.23 cfs



Type III 24-hr  1 year Rainfall=3.10"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 41HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 34P: SWMF-L2.1

Inflow = 0.23 cfs @ 12.08 hrs,  Volume= 0.016 af
Outflow = 0.06 cfs @ 11.88 hrs,  Volume= 0.016 af,  Atten= 73%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.88 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 148.13' @ 12.46 hrs   Surf.Area= 449 sf   Storage= 136 cf

Plug-Flow detention time= 12.0 min calculated for 0.016 af (100% of inflow)
Center-of-Mass det. time= 12.0 min ( 848.8 - 836.9 )

Volume Invert Avail.Storage Storage Description

#1A 147.50' 405 cf 25.67'W x 17.50'L x 3.54'H Field A
1,591 cf Overall - 577 cf Embedded = 1,013 cf  x 40.0% Voids

#2A 148.00' 577 cf Cultec R-330XLHD  x 10  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

983 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 147.50' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 11.88 hrs  HW=147.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 34P: SWMF-L2.1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

2 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 15.50' Row Length +12.0" End Stone x 2 = 17.50' Base 

Length

5 Rows x 52.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.67' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

10 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 5 Rows = 577.5 cf Chamber Storage

1,590.8 cf Field - 577.5 cf Chambers = 1,013.3 cf Stone x 40.0% Voids = 405.3 cf Stone Storage

Chamber Storage + Stone Storage = 982.8 cf = 0.023 af

Overall Storage Efficiency = 61.8%

10 Chambers

58.9 cy Field

37.5 cy Stone
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Pond 34P: SWMF-L2.1
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Summary for Pond 35P: Div 1.2

[57] Hint: Peaked at 154.60' (Flood elevation advised)

Inflow Area = 0.446 ac, 65.47% Impervious,  Inflow Depth = 1.60"    for  1 year event
Inflow = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af
Outflow = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.60' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 153.92' 12.0"  Round Culvert to MH A.6   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.92' / 151.00'   S= 0.1622 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 153.75' 6.0"  Round Culvert to SWMF-1.2   
L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.75' / 153.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 154.92' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=153.75'   (Free Discharge)
1=Culvert to MH A.6  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.73 cfs @ 12.14 hrs  HW=154.59'   (Free Discharge)
2=Culvert to SWMF-1.2  (Inlet Controls 0.73 cfs @ 3.71 fps)
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Pond 35P: Div 1.2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.446 ac

Peak Elev=154.60'

0.73 cfs

0.73 cfs

0.00 cfs

0.73 cfs



Type III 24-hr  1 year Rainfall=3.10"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 46HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 36P: Rain Garden #1 Lot 3

Inflow Area = 0.261 ac, 19.99% Impervious,  Inflow Depth = 0.59"    for  1 year event
Inflow = 0.12 cfs @ 12.17 hrs,  Volume= 0.013 af
Outflow = 0.03 cfs @ 13.00 hrs,  Volume= 0.013 af,  Atten= 80%,  Lag= 50.2 min
Discarded = 0.03 cfs @ 13.00 hrs,  Volume= 0.013 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 144.63' @ 13.00 hrs   Surf.Area= 1,084 sf   Storage= 142 cf

Plug-Flow detention time= 46.8 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 46.8 min ( 944.7 - 897.8 )

Volume Invert Avail.Storage Storage Description

#1 144.50' 904 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

144.50 1,025 0 0
144.75 1,135 270 270
145.00 1,245 298 568
145.25 1,450 337 904

Device Routing     Invert Outlet Devices

#1 Primary 145.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 144.50' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 13.00 hrs  HW=144.63'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=144.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 36P: Rain Garden #1 Lot 3
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Summary for Pond 37P: SWMF-1.2

[79] Warning: Submerged Pond 35P Secondary device # 2 INLET by 0.06'

Inflow = 0.73 cfs @ 12.14 hrs,  Volume= 0.059 af
Outflow = 0.18 cfs @ 11.88 hrs,  Volume= 0.059 af,  Atten= 75%,  Lag= 0.0 min
Discarded = 0.18 cfs @ 11.88 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.81' @ 12.59 hrs   Surf.Area= 1,320 sf   Storage= 610 cf

Plug-Flow detention time= 19.5 min calculated for 0.059 af (100% of inflow)
Center-of-Mass det. time= 19.5 min ( 854.3 - 834.7 )

Volume Invert Avail.Storage Storage Description

#1A 153.00' 1,184 cf 23.50'W x 56.17'L x 3.67'H Field A
4,840 cf Overall - 1,880 cf Embedded = 2,960 cf  x 40.0% Voids

#2A 153.50' 1,880 cf Cultec R-V8HD  x 32  Inside #1
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf
Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

3,064 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 153.00' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 11.88 hrs  HW=153.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)
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Pond 37P: SWMF-1.2 - Chamber Wizard Field A

Chamber Model = Cultec R-V8HD (Cultec Recharger® V8HD)
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf

Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

60.0" Wide + 6.0" Spacing = 66.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long -5.83' Row Adjustment = 54.17' Row Length +12.0" End Stone x 2 = 56.17' Base 

Length

4 Rows x 60.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 23.50' Base Width

6.0" Base + 32.0" Chamber Height + 6.0" Cover = 3.67' Field Height

32 Chambers x 65.1 cf  -5.83' Row Adjustment x 8.68 sf x 4 Rows = 1,879.9 cf Chamber Storage

4,840.0 cf Field - 1,879.9 cf Chambers = 2,960.1 cf Stone x 40.0% Voids = 1,184.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,063.9 cf = 0.070 af

Overall Storage Efficiency = 63.3%

32 Chambers

179.3 cy Field

109.6 cy Stone
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Pond 37P: SWMF-1.2
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Summary for Pond 38P: SWMF-2.2

Inflow = 0.55 cfs @ 12.19 hrs,  Volume= 0.053 af
Outflow = 0.16 cfs @ 12.09 hrs,  Volume= 0.053 af,  Atten= 71%,  Lag= 0.0 min
Discarded = 0.16 cfs @ 12.09 hrs,  Volume= 0.053 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.62' @ 12.68 hrs   Surf.Area= 1,160 sf   Storage= 551 cf

Plug-Flow detention time= 23.4 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 23.4 min ( 894.2 - 870.8 )

Volume Invert Avail.Storage Storage Description

#1A 149.50' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 150.00' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#3B 150.00' 578 cf 20.83'W x 31.50'L x 3.54'H Field B
2,324 cf Overall - 879 cf Embedded = 1,445 cf  x 40.0% Voids

#4B 150.50' 879 cf Cultec R-330XLHD  x 16  Inside #3
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,567 cf Total Available Storage

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

Device Routing     Invert Outlet Devices

#1 Discarded 149.50' 6.000 in/hr Exfiltration over Horizontal area   
#2 Primary 153.00' 8.0"  Round Culvert   L= 15.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 153.00' / 151.50'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.16 cfs @ 12.09 hrs  HW=150.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=149.50'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 38P: SWMF-2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 38P: SWMF-2.2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

2,324.2 cf Field - 879.2 cf Chambers = 1,445.0 cf Stone x 40.0% Voids = 578.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,457.2 cf = 0.033 af

Overall Storage Efficiency = 62.7%

16 Chambers

86.1 cy Field

53.5 cy Stone
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Pond 38P: SWMF-2.2
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Summary for Pond 39P: SWMF-L2.2

Inflow = 0.31 cfs @ 12.07 hrs,  Volume= 0.024 af
Outflow = 0.07 cfs @ 11.74 hrs,  Volume= 0.024 af,  Atten= 77%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.74 hrs,  Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 135.76' @ 12.45 hrs   Surf.Area= 504 sf   Storage= 209 cf

Plug-Flow detention time= 14.7 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 14.7 min ( 770.9 - 756.1 )

Volume Invert Avail.Storage Storage Description

#1A 135.00' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 135.50' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

1,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 135.00' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 11.74 hrs  HW=135.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 39P: SWMF-L2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 39P: SWMF-L2.2
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Summary for Pond 40P: Div L2.2

[57] Hint: Peaked at 137.86' (Flood elevation advised)

Inflow Area = 0.098 ac,100.00% Impervious,  Inflow Depth = 2.87"    for  1 year event
Inflow = 0.31 cfs @ 12.07 hrs,  Volume= 0.024 af
Outflow = 0.31 cfs @ 12.07 hrs,  Volume= 0.024 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.31 cfs @ 12.07 hrs,  Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 137.86' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 138.00' 12.0"  Round Culvert to MH C.1   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 134.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 137.50' 6.0"  Round Culvert to SWMF L2.2   
L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 137.50' / 136.00'   S= 0.3000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 138.04' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=137.50'   (Free Discharge)
1=Culvert to MH C.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.31 cfs @ 12.07 hrs  HW=137.86'   (Free Discharge)
2=Culvert to SWMF L2.2  (Inlet Controls 0.31 cfs @ 2.04 fps)
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Pond 40P: Div L2.2
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Summary for Pond 41P: Rain Garden #2 Lot 3

Inflow Area = 0.098 ac, 23.68% Impervious,  Inflow Depth = 0.68"    for  1 year event
Inflow = 0.06 cfs @ 12.16 hrs,  Volume= 0.006 af
Outflow = 0.02 cfs @ 12.67 hrs,  Volume= 0.006 af,  Atten= 73%,  Lag= 30.3 min
Discarded = 0.02 cfs @ 12.67 hrs,  Volume= 0.006 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.08' @ 12.67 hrs   Surf.Area= 670 sf   Storage= 53 cf

Plug-Flow detention time= 24.9 min calculated for 0.006 af (100% of inflow)
Center-of-Mass det. time= 24.9 min ( 914.5 - 889.5 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 620 0 0
152.25 770 174 174
152.50 920 211 385
153.00 1,038 490 875

Device Routing     Invert Outlet Devices

#1 Primary 152.50' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 152.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.67 hrs  HW=152.08'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 41P: Rain Garden #2 Lot 3
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Summary for Link 19L: Design Point 1

Inflow Area = 6.141 ac, 15.53% Impervious,  Inflow Depth > 0.26"    for  1 year event
Inflow = 0.12 cfs @ 16.04 hrs,  Volume= 0.132 af
Primary = 0.12 cfs @ 16.04 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 19L: Design Point 1
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Summary for Link 22L: Design Point 2

Inflow Area = 3.501 ac, 9.03% Impervious,  Inflow Depth = 0.23"    for  1 year event
Inflow = 0.25 cfs @ 12.75 hrs,  Volume= 0.068 af
Primary = 0.25 cfs @ 12.75 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 22L: Design Point 2
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Summary for Link 25L: Design Point 3

Inflow Area = 0.529 ac, 0.00% Impervious,  Inflow Depth = 0.28"    for  1 year event
Inflow = 0.07 cfs @ 12.32 hrs,  Volume= 0.012 af
Primary = 0.07 cfs @ 12.32 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 25L: Design Point 3
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Summary for Link 28L: Design Point 4

Inflow Area = 0.242 ac, 0.00% Impervious,  Inflow Depth = 0.55"    for  1 year event
Inflow = 0.11 cfs @ 12.14 hrs,  Volume= 0.011 af
Primary = 0.11 cfs @ 12.14 hrs,  Volume= 0.011 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 28L: Design Point 4
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 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=28,532 sf   43.66% Impervious   Runoff Depth=1.24"Subcatchment 1S: FDA-2.2
   Flow Length=483'   Tc=13.2 min   CN=74   Runoff=0.72 cfs  0.068 af

Runoff Area=19,428 sf   65.47% Impervious   Runoff Depth=1.94"Subcatchment 2S: FDA-1.2
   Tc=10.0 min   CN=84   Runoff=0.88 cfs  0.072 af

Runoff Area=10,541 sf   0.00% Impervious   Runoff Depth=0.75"Subcatchment 4S: XDA4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.16 cfs  0.015 af

Runoff Area=5,735 sf   55.54% Impervious   Runoff Depth=1.78"Subcatchment 5S: FDA-L2.1
   Tc=5.0 min   CN=82   Runoff=0.28 cfs  0.020 af

Runoff Area=11,384 sf   19.99% Impervious   Runoff Depth=0.80"Subcatchment 6S: FDA-L3.1
   Tc=10.0 min   CN=66   Runoff=0.18 cfs  0.017 af

Runoff Area=177,542 sf   5.71% Impervious   Runoff Depth=0.53"Subcatchment 20S: FDA-1.3
   Flow Length=974'   Tc=17.9 min   CN=60   Runoff=1.23 cfs  0.181 af

Runoff Area=6,857 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment 21S: FDA-1.4
   Flow Length=87'   Tc=5.5 min   CN=64   Runoff=0.11 cfs  0.009 af

Runoff Area=8,712 sf   91.00% Impervious   Runoff Depth=2.94"Subcatchment 23S: FDA-L1
   Tc=5.0 min   CN=95   Runoff=0.67 cfs  0.049 af

Runoff Area=38,768 sf   0.00% Impervious   Runoff Depth=0.45"Subcatchment 24S: FDA-2.1
   Flow Length=141'   Tc=6.3 min   CN=58   Runoff=0.27 cfs  0.034 af

Runoff Area=23,055 sf   0.00% Impervious   Runoff Depth=0.42"Subcatchment 26S: FDA-3
   Flow Length=156'   Tc=7.6 min   CN=57   Runoff=0.13 cfs  0.018 af

Runoff Area=10,545 sf   0.00% Impervious   Runoff Depth=0.75"Subcatchment 27S: FDA-4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.16 cfs  0.015 af

Runoff Area=4,285 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment 29S: FDA-L2.2
   Tc=5.0 min   CN=98   Runoff=0.35 cfs  0.027 af

Runoff Area=208,652 sf   1.02% Impervious   Runoff Depth=0.38"Subcatchment 30S: XDA1
   Flow Length=1,046'   Tc=25.6 min   CN=56   Runoff=0.75 cfs  0.152 af

Runoff Area=29,272 sf   0.00% Impervious   Runoff Depth=0.49"Subcatchment 31S: FDA-1.1
   Tc=15.0 min   CN=59   Runoff=0.19 cfs  0.028 af

Runoff Area=85,225 sf   1.54% Impervious   Runoff Depth=0.42"Subcatchment 32S: FDA-2.3
   Flow Length=401'   Tc=14.7 min   CN=57   Runoff=0.41 cfs  0.068 af

Runoff Area=211,963 sf   1.03% Impervious   Runoff Depth=0.35"Subcatchment 33S: XDA2
   Flow Length=544'   Tc=15.5 min   CN=55   Runoff=0.74 cfs  0.140 af

Runoff Area=23,043 sf   0.00% Impervious   Runoff Depth=0.35"Subcatchment 34S: XDA3
   Flow Length=156'   Tc=8.3 min   CN=55   Runoff=0.09 cfs  0.015 af

Runoff Area=4,286 sf   23.68% Impervious   Runoff Depth=0.90"Subcatchment 35S: FDA-L3.2
   Tc=10.0 min   CN=68   Runoff=0.08 cfs  0.007 af
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Avg. Flow Depth=0.27'   Max Vel=0.53 fps   Inflow=0.41 cfs  0.068 afReach 30R: Vegetated Swale
n=0.240   L=285.0'   S=0.0561 '/'   Capacity=6.76 cfs   Outflow=0.37 cfs  0.068 af

Peak Elev=126.93'  Storage=6,251 cf   Inflow=1.23 cfs  0.181 afPond 15P: SWMF
   Outflow=0.25 cfs  0.180 af

Peak Elev=153.28'  Storage=332 cf   Inflow=0.67 cfs  0.049 afPond 29P: SWMF-L1
   Outflow=0.21 cfs  0.049 af

Peak Elev=154.75'   Inflow=0.67 cfs  0.049 afPond 30P: Div L1 (DS F.2)
   Primary=0.00 cfs  0.000 af   Secondary=0.67 cfs  0.049 af   Outflow=0.67 cfs  0.049 af

Peak Elev=156.83'  Storage=400 cf   Inflow=0.19 cfs  0.028 afPond 31P: SWMF-1.1 Bioret
   Discarded=0.03 cfs  0.028 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.028 af

Peak Elev=152.94'   Inflow=0.72 cfs  0.068 afPond 32P: Div 2.2 (DS D.2)
   Primary=0.07 cfs  0.001 af   Secondary=0.65 cfs  0.067 af   Outflow=0.72 cfs  0.068 af

Peak Elev=150.34'   Inflow=0.28 cfs  0.020 afPond 33P: Div L2.1
   Primary=0.00 cfs  0.000 af   Secondary=0.28 cfs  0.020 af   Outflow=0.28 cfs  0.020 af

Peak Elev=148.30'  Storage=199 cf   Inflow=0.28 cfs  0.020 afPond 34P: SWMF-L2.1
   Outflow=0.06 cfs  0.020 af

Peak Elev=154.88'   Inflow=0.88 cfs  0.072 afPond 35P: Div 1.2
   Primary=0.00 cfs  0.000 af   Secondary=0.88 cfs  0.072 af   Outflow=0.88 cfs  0.072 af

Peak Elev=144.72'  Storage=241 cf   Inflow=0.18 cfs  0.017 afPond 36P: Rain Garden #1 Lot 3
   Discarded=0.03 cfs  0.017 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.017 af

Peak Elev=154.02'  Storage=846 cf   Inflow=0.88 cfs  0.072 afPond 37P: SWMF-1.2
   Outflow=0.18 cfs  0.072 af

Peak Elev=150.89'  Storage=805 cf   Inflow=0.65 cfs  0.067 afPond 38P: SWMF-2.2
   Discarded=0.16 cfs  0.067 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.067 af

Peak Elev=135.89'  Storage=262 cf   Inflow=0.35 cfs  0.027 afPond 39P: SWMF-L2.2
   Outflow=0.07 cfs  0.027 af

Peak Elev=137.89'   Inflow=0.35 cfs  0.027 afPond 40P: Div L2.2
   Primary=0.00 cfs  0.000 af   Secondary=0.35 cfs  0.027 af   Outflow=0.35 cfs  0.027 af

Peak Elev=152.13'  Storage=88 cf   Inflow=0.08 cfs  0.007 afPond 41P: Rain Garden #2 Lot 3
   Discarded=0.02 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.007 af

   Inflow=0.26 cfs  0.190 afLink 19L: Design Point 1
   Primary=0.26 cfs  0.190 af

   Inflow=0.46 cfs  0.102 afLink 22L: Design Point 2
   Primary=0.46 cfs  0.102 af

   Inflow=0.13 cfs  0.018 afLink 25L: Design Point 3
   Primary=0.13 cfs  0.018 af

   Inflow=0.16 cfs  0.015 afLink 28L: Design Point 4
   Primary=0.16 cfs  0.015 af
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Total Runoff Area = 20.841 ac   Runoff Volume = 0.934 af   Average Runoff Depth = 0.54"
93.43% Pervious = 19.472 ac     6.57% Impervious = 1.369 ac
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Summary for Subcatchment 1S: FDA-2.2

Runoff = 0.72 cfs @ 12.19 hrs,  Volume= 0.068 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 11,021 98 Subdivision Road, HSG B
* 1,437 98 Off-site impervious road, HSG B

1,307 61 >75% Grass cover, Good, HSG B
14,767 55 Woods, Good, HSG B

28,532 74 Weighted Average
16,074 56.34% Pervious Area
12,458 43.66% Impervious Area

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

12.1 100 0.0750 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.6 68 0.1250 1.77 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 65 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 250 0.0750 13.46 10.57 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

13.2 483 Total

Subcatchment 1S: FDA-2.2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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0.8
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0.7
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0.45
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0.35

0.3
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0.15

0.1

0.05

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=28,532 sf

Runoff Volume=0.068 af

Runoff Depth=1.24"

Flow Length=483'

Tc=13.2 min

CN=74

0.72 cfs
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Summary for Subcatchment 2S: FDA-1.2

Runoff = 0.88 cfs @ 12.14 hrs,  Volume= 0.072 af,  Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

12,720 98 Paved parking, HSG B
3,180 61 >75% Grass cover, Good, HSG B
3,528 55 Woods, Good, HSG B

19,428 84 Weighted Average
6,708 34.53% Pervious Area

12,720 65.47% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: FDA-1.2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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)
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0.5

0.45
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0.1

0.05

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=19,428 sf

Runoff Volume=0.072 af

Runoff Depth=1.94"

Tc=10.0 min

CN=84

0.88 cfs
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Summary for Subcatchment 4S: XDA4

Runoff = 0.16 cfs @ 12.14 hrs,  Volume= 0.015 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

4,225 55 Woods, Good, HSG B
4,225 70 Woods, Good, HSG C
2,091 77 Woods, Good, HSG D

10,541 65 Weighted Average
10,541 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 4S: XDA4

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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)

0.18

0.17
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0.12

0.11
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0.09
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0.05
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0.03

0.02

0.01

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=10,541 sf

Runoff Volume=0.015 af

Runoff Depth=0.75"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.16 cfs
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Summary for Subcatchment 5S: FDA-L2.1

Runoff = 0.28 cfs @ 12.08 hrs,  Volume= 0.020 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 3,185 98 Driveway and roofs, HSG B
2,550 61 >75% Grass cover, Good, HSG B

5,735 82 Weighted Average
2,550 44.46% Pervious Area
3,185 55.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: FDA-L2.1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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)
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0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08
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0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=5,735 sf

Runoff Volume=0.020 af

Runoff Depth=1.78"

Tc=5.0 min

CN=82

0.28 cfs
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Summary for Subcatchment 6S: FDA-L3.1

Runoff = 0.18 cfs @ 12.16 hrs,  Volume= 0.017 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 982 98 Lot 3 Roof, HSG B
* 907 98 Lot 3 Roof, HSG B
* 387 98 Walks, Entry Steps, HSG B

5,387 61 >75% Grass cover, Good, HSG B
3,721 55 Woods, Good, HSG B

11,384 66 Weighted Average
9,108 80.01% Pervious Area
2,276 19.99% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 6S: FDA-L3.1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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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=3.50"

Runoff Area=11,384 sf

Runoff Volume=0.017 af

Runoff Depth=0.80"

Tc=10.0 min

CN=66

0.18 cfs
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Summary for Subcatchment 20S: FDA-1.3

Runoff = 1.23 cfs @ 12.34 hrs,  Volume= 0.181 af,  Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 9,958 98 Impervious Surfaces, HSG B
* 1,720 85 Maintenance Path, HSG B
* 185 98 Retaining Wall, HSG B

60,200 61 >75% Grass cover, Good, HSG B
2,190 74 >75% Grass cover, Good, HSG C

523 80 >75% Grass cover, Good, HSG D
12,069 48 Brush, Good, HSG B

* 34,260 55 Woods (on-site), Good, HSG B
* 51,994 55 Woods (off-site), Good, HSG B

2,962 70 Woods, Good, HSG C
1,481 77 Woods, Good, HSG D

177,542 60 Weighted Average
167,399 94.29% Pervious Area

10,143 5.71% Impervious Area

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 57 0.0219 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 91 0.1000 15.54 12.21 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

1.6 274 0.0299 2.78 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.0 136 0.0022 0.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.9 974 Total
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Subcatchment 20S: FDA-1.3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
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1

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=177,542 sf

Runoff Volume=0.181 af

Runoff Depth=0.53"

Flow Length=974'

Tc=17.9 min

CN=60

1.23 cfs
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Summary for Subcatchment 21S: FDA-1.4

Runoff = 0.11 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

478 61 >75% Grass cover, Good, HSG B
124 74 >75% Grass cover, Good, HSG C

62 80 >75% Grass cover, Good, HSG D
3,040 55 Woods, Good, HSG B
2,102 70 Woods, Good, HSG C
1,051 77 Woods, Good, HSG D

6,857 64 Weighted Average
6,857 100.00% Pervious Area

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

5.2 40 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 47 0.2300 2.40 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.5 87 Total

Subcatchment 21S: FDA-1.4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=6,857 sf

Runoff Volume=0.009 af

Runoff Depth=0.71"

Flow Length=87'

Tc=5.5 min

CN=64

0.11 cfs



Type III 24-hr  2 year Rainfall=3.50"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 77HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 23S: FDA-L1

Runoff = 0.67 cfs @ 12.07 hrs,  Volume= 0.049 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

7,928 98 Paved parking, HSG B
784 61 >75% Grass cover, Good, HSG B

8,712 95 Weighted Average
784 9.00% Pervious Area

7,928 91.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: FDA-L1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=8,712 sf

Runoff Volume=0.049 af

Runoff Depth=2.94"

Tc=5.0 min

CN=95

0.67 cfs
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Summary for Subcatchment 24S: FDA-2.1

Runoff = 0.27 cfs @ 12.13 hrs,  Volume= 0.034 af,  Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

16,814 61 >75% Grass cover, Good, HSG B
21,954 55 Woods, Good, HSG B

38,768 58 Weighted Average
38,768 100.00% Pervious Area

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

6.0 63 0.1698 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 78 0.0744 4.09 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.3 141 Total

Subcatchment 24S: FDA-2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=38,768 sf

Runoff Volume=0.034 af

Runoff Depth=0.45"

Flow Length=141'

Tc=6.3 min

CN=58

0.27 cfs
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Summary for Subcatchment 26S: FDA-3

Runoff = 0.13 cfs @ 12.16 hrs,  Volume= 0.018 af,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

5,955 61 >75% Grass cover, Good, HSG B
17,100 55 Woods, Good, HSG B

23,055 57 Weighted Average
23,055 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 70 0.0571 3.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 156 Total

Subcatchment 26S: FDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=23,055 sf

Runoff Volume=0.018 af

Runoff Depth=0.42"

Flow Length=156'

Tc=7.6 min

CN=57

0.13 cfs
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Summary for Subcatchment 27S: FDA-4

Runoff = 0.16 cfs @ 12.14 hrs,  Volume= 0.015 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

4,220 55 Woods, Good, HSG B
4,220 70 Woods, Good, HSG C
2,105 77 Woods, Good, HSG D

10,545 65 Weighted Average
10,545 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 27S: FDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=10,545 sf

Runoff Volume=0.015 af

Runoff Depth=0.75"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.16 cfs
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Summary for Subcatchment 29S: FDA-L2.2

Runoff = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

4,285 98 Roofs, HSG B

4,285 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: FDA-L2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=4,285 sf

Runoff Volume=0.027 af

Runoff Depth=3.27"

Tc=5.0 min

CN=98

0.35 cfs
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Summary for Subcatchment 30S: XDA1

Runoff = 0.75 cfs @ 12.55 hrs,  Volume= 0.152 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

2,134 98 Unconnected pavement, HSG B
195,802 55 Woods, Good, HSG B

7,144 70 Woods, Good, HSG C
3,572 77 Woods, Good, HSG D

208,652 56 Weighted Average
206,518 98.98% Pervious Area

2,134 1.02% Impervious Area
2,134 100.00% Unconnected

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 185 0.0919 1.52 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.7 367 0.0158 0.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 78 0.0538 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 1,046 Total
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Subcatchment 30S: XDA1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=208,652 sf

Runoff Volume=0.152 af

Runoff Depth=0.38"

Flow Length=1,046'

Tc=25.6 min

CN=56

0.75 cfs
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Summary for Subcatchment 31S: FDA-1.1

Runoff = 0.19 cfs @ 12.29 hrs,  Volume= 0.028 af,  Depth= 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

18,513 61 >75% Grass cover, Good, HSG B
7,020 55 Woods, Good, HSG B

* 3,739 55 Woods (off-site), Good, HSG B

29,272 59 Weighted Average
29,272 100.00% Pervious Area

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

15.0 Direct Entry, 

Subcatchment 31S: FDA-1.1
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=29,272 sf

Runoff Volume=0.028 af

Runoff Depth=0.49"

Tc=15.0 min

CN=59

0.19 cfs
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Summary for Subcatchment 32S: FDA-2.3

Runoff = 0.41 cfs @ 12.36 hrs,  Volume= 0.068 af,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 715 98 Off-Site Road, HSG B
315 98 Unconnected pavement, HSG B
280 98 Unconnected pavement, HSG B

23,051 61 >75% Grass cover, Good, HSG B
60,864 55 Woods, Good, HSG B

85,225 57 Weighted Average
83,915 98.46% Pervious Area

1,310 1.54% Impervious Area
595 45.42% Unconnected

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

8.1 100 0.2050 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.4 148 0.1284 1.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 153 0.0163 0.49 1.29 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.75'  Z= 2.0 '/'  Top.W=5.00'
n= 0.240  Sheet flow over Dense Grass

14.7 401 Total

Subcatchment 32S: FDA-2.3
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=85,225 sf

Runoff Volume=0.068 af

Runoff Depth=0.42"

Flow Length=401'

Tc=14.7 min

CN=57

0.41 cfs
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Summary for Subcatchment 33S: XDA2

Runoff = 0.74 cfs @ 12.42 hrs,  Volume= 0.140 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

209,785 55 Woods, Good, HSG B
2,178 98 Paved parking, HSG B

211,963 55 Weighted Average
209,785 98.97% Pervious Area

2,178 1.03% Impervious Area

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

10.6 100 0.1050 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.8 106 0.2075 2.28 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 338 0.0740 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

15.5 544 Total

Subcatchment 33S: XDA2
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=211,963 sf

Runoff Volume=0.140 af

Runoff Depth=0.35"

Flow Length=544'

Tc=15.5 min

CN=55

0.74 cfs
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Summary for Subcatchment 34S: XDA3

Runoff = 0.09 cfs @ 12.31 hrs,  Volume= 0.015 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

23,043 55 Woods, Good, HSG B

23,043 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 70 0.0571 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.3 156 Total

Subcatchment 34S: XDA3

Runoff
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=23,043 sf

Runoff Volume=0.015 af

Runoff Depth=0.35"

Flow Length=156'

Tc=8.3 min

CN=55

0.09 cfs
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Summary for Subcatchment 35S: FDA-L3.2

Runoff = 0.08 cfs @ 12.16 hrs,  Volume= 0.007 af,  Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

* 1,015 98 Driveway, HSG B
1,875 61 >75% Grass cover, Good, HSG B
1,396 55 Woods, Good, HSG B

4,286 68 Weighted Average
3,271 76.32% Pervious Area
1,015 23.68% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 35S: FDA-L3.2
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=4,286 sf

Runoff Volume=0.007 af

Runoff Depth=0.90"

Tc=10.0 min

CN=68

0.08 cfs
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Summary for Reach 30R: Vegetated Swale

Inflow Area = 1.956 ac, 1.54% Impervious,  Inflow Depth = 0.42"    for  2 year event
Inflow = 0.41 cfs @ 12.36 hrs,  Volume= 0.068 af
Outflow = 0.37 cfs @ 12.65 hrs,  Volume= 0.068 af,  Atten= 10%,  Lag= 17.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.53 fps,  Min. Travel Time= 9.0 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 22.8 min

Peak Storage= 199 cf @ 12.50 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.25'  Flow Area= 5.6 sf,  Capacity= 6.76 cfs

2.00'  x  1.25'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 285.0'   Slope= 0.0561 '/'
Inlet Invert= 174.00',  Outlet Invert= 158.00'

Reach 30R: Vegetated Swale

Inflow
Outflow

Hydrograph
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Inflow Area=1.956 ac

Avg. Flow Depth=0.27'

Max Vel=0.53 fps

n=0.240

L=285.0'

S=0.0561 '/'

Capacity=6.76 cfs

0.41 cfs

0.37 cfs



Type III 24-hr  2 year Rainfall=3.50"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 90HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 15P: SWMF

Inflow Area = 5.984 ac, 15.94% Impervious,  Inflow Depth = 0.36"    for  2 year event
Inflow = 1.23 cfs @ 12.34 hrs,  Volume= 0.181 af
Outflow = 0.25 cfs @ 14.18 hrs,  Volume= 0.180 af,  Atten= 80%,  Lag= 110.5 min
Primary = 0.25 cfs @ 14.18 hrs,  Volume= 0.180 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 126.00'   Surf.Area= 2,806 sf   Storage= 3,133 cf
Peak Elev= 126.93' @ 14.18 hrs   Surf.Area= 3,928 sf   Storage= 6,251 cf   (3,118 cf above start)

Plug-Flow detention time= 1,006.6 min calculated for 0.108 af (60% of inflow)
Center-of-Mass det. time= 517.6 min ( 1,437.4 - 919.9 )

Volume Invert Avail.Storage Storage Description

#1 121.50' 21,119 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

121.50 0 0 0
122.00 96 24 24
123.00 318 207 231
124.00 513 416 647
125.00 827 670 1,317
126.00 2,806 1,817 3,133
127.00 4,018 3,412 6,545
128.00 6,230 5,124 11,669
129.00 6,090 6,160 17,829
129.50 7,070 3,290 21,119

Device Routing     Invert Outlet Devices

#1 Primary 125.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 126.00' 1.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 126.75' 4.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 127.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Primary 129.20' 6.0' long  (Profile 7) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.99  3.41  3.62   

Primary OutFlow  Max=0.24 cfs @ 14.18 hrs  HW=126.93'   (Free Discharge)
1=Orifice/Grate  (Passes 0.24 cfs of 4.52 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 4.50 fps)
3=Orifice/Grate  (Orifice Controls 0.20 cfs @ 1.43 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: SWMF
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Hydrograph
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Inflow Area=5.984 ac

Peak Elev=126.93'

Storage=6,251 cf

1.23 cfs

0.25 cfs
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Summary for Pond 29P: SWMF-L1

Inflow = 0.67 cfs @ 12.07 hrs,  Volume= 0.049 af
Outflow = 0.21 cfs @ 11.84 hrs,  Volume= 0.049 af,  Atten= 69%,  Lag= 0.0 min
Discarded = 0.21 cfs @ 11.84 hrs,  Volume= 0.049 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.28' @ 12.37 hrs   Surf.Area= 1,485 sf   Storage= 332 cf

Plug-Flow detention time= 7.6 min calculated for 0.049 af (100% of inflow)
Center-of-Mass det. time= 7.6 min ( 785.0 - 777.3 )

Volume Invert Avail.Storage Storage Description

#1A 152.75' 1,069 cf 27.50'W x 54.00'L x 2.54'H Field A
3,774 cf Overall - 1,102 cf Embedded = 2,672 cf  x 40.0% Voids

#2A 153.25' 1,102 cf Cultec R-150XLHD  x 40  Inside #1
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,171 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 152.75' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.21 cfs @ 11.84 hrs  HW=152.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)
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Pond 29P: SWMF-L1 - Chamber Wizard Field A

Chamber Model = Cultec R-150XLHD (Cultec Recharger® 150XLHD)
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf

Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap

Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

33.0" Wide + 6.0" Spacing = 39.0" C-C Row Spacing

5 Chambers/Row x 10.25' Long +0.75' Row Adjustment = 52.00' Row Length +12.0" End Stone x 2 = 54.00' Base 

Length

8 Rows x 33.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 27.50' Base Width

6.0" Base + 18.5" Chamber Height + 6.0" Cover = 2.54' Field Height

40 Chambers x 27.2 cf  +0.75' Row Adjustment x 2.65 sf x 8 Rows = 1,102.0 cf Chamber Storage

3,774.4 cf Field - 1,102.0 cf Chambers = 2,672.4 cf Stone x 40.0% Voids = 1,069.0 cf Stone Storage

Chamber Storage + Stone Storage = 2,170.9 cf = 0.050 af

Overall Storage Efficiency = 57.5%

40 Chambers

139.8 cy Field

99.0 cy Stone
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Pond 29P: SWMF-L1
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Peak Elev=153.28'

Storage=332 cf
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Summary for Pond 30P: Div L1 (DS F.2)

[57] Hint: Peaked at 154.75' (Flood elevation advised)

Inflow Area = 0.200 ac, 91.00% Impervious,  Inflow Depth = 2.94"    for  2 year event
Inflow = 0.67 cfs @ 12.07 hrs,  Volume= 0.049 af
Outflow = 0.67 cfs @ 12.07 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.67 cfs @ 12.07 hrs,  Volume= 0.049 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.75' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 154.00' 12.0"  Round Culvert to MH A.9   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.00' / 153.50'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 154.25' 8.0"  Round Culvert to SWMF L1   
L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.25' / 154.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Device 1 154.79' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=154.00'   (Free Discharge)
1=Culvert to MH A.9  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.67 cfs @ 12.07 hrs  HW=154.75'   (Free Discharge)
2=Culvert to SWMF L1  (Inlet Controls 0.67 cfs @ 2.40 fps)
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Pond 30P: Div L1 (DS F.2)
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Summary for Pond 31P: SWMF-1.1 Bioret

Inflow Area = 0.672 ac, 0.00% Impervious,  Inflow Depth = 0.49"    for  2 year event
Inflow = 0.19 cfs @ 12.29 hrs,  Volume= 0.028 af
Outflow = 0.03 cfs @ 15.27 hrs,  Volume= 0.028 af,  Atten= 84%,  Lag= 179.0 min
Discarded = 0.03 cfs @ 15.27 hrs,  Volume= 0.028 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 156.83' @ 15.27 hrs   Surf.Area= 1,289 sf   Storage= 400 cf

Plug-Flow detention time= 147.1 min calculated for 0.028 af (100% of inflow)
Center-of-Mass det. time= 147.1 min ( 1,069.4 - 922.3 )

Volume Invert Avail.Storage Storage Description

#1 156.50' 1,373 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

156.50 1,133 0 0
157.00 1,370 626 626
157.50 1,620 748 1,373

Device Routing     Invert Outlet Devices

#1 Primary 151.67' 12.0"  Round Culvert   L= 18.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 151.67' / 151.40'   S= 0.0147 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 157.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Discarded 156.50' 1.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 15.27 hrs  HW=156.83'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=156.50'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 7.87 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 31P: SWMF-1.1 Bioret
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Summary for Pond 32P: Div 2.2 (DS D.2)

[57] Hint: Peaked at 152.94' (Flood elevation advised)

Inflow Area = 0.655 ac, 43.66% Impervious,  Inflow Depth = 1.24"    for  2 year event
Inflow = 0.72 cfs @ 12.19 hrs,  Volume= 0.068 af
Outflow = 0.72 cfs @ 12.19 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.07 cfs @ 12.19 hrs,  Volume= 0.001 af
Secondary = 0.65 cfs @ 12.19 hrs,  Volume= 0.067 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.94' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 152.75' 15.0"  Round Culvert to Level Spreader   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.75' / 151.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Secondary 152.50' 10.0"  Round Culvert to SWMF-2.2   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.50' / 152.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Device 1 152.90' 3.0' long x 1.50' rise Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.07 cfs @ 12.19 hrs  HW=152.94'   (Free Discharge)
1=Culvert to Level Spreader  (Passes 0.07 cfs of 0.17 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.63 fps)

Secondary OutFlow  Max=0.65 cfs @ 12.19 hrs  HW=152.94'   (Free Discharge)
2=Culvert to SWMF-2.2  (Inlet Controls 0.65 cfs @ 2.25 fps)
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Pond 32P: Div 2.2 (DS D.2)
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Summary for Pond 33P: Div L2.1

[57] Hint: Peaked at 150.34' (Flood elevation advised)

Inflow Area = 0.132 ac, 55.54% Impervious,  Inflow Depth = 1.78"    for  2 year event
Inflow = 0.28 cfs @ 12.08 hrs,  Volume= 0.020 af
Outflow = 0.28 cfs @ 12.08 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.28 cfs @ 12.08 hrs,  Volume= 0.020 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.34' @ 12.08 hrs

Device Routing     Invert Outlet Devices

#1 Primary 150.00' 8.0"  Round Culvert to Node EP E.1   
L= 96.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 146.00'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 150.00' 6.0"  Round Culvert to PTF E.1 & SWMF L2.1   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 149.70'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 150.54' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=150.00'   (Free Discharge)
1=Culvert to Node EP E.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.28 cfs @ 12.08 hrs  HW=150.34'   (Free Discharge)
2=Culvert to PTF E.1 & SWMF L2.1  (Inlet Controls 0.28 cfs @ 1.99 fps)
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Pond 33P: Div L2.1
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Summary for Pond 34P: SWMF-L2.1

Inflow = 0.28 cfs @ 12.08 hrs,  Volume= 0.020 af
Outflow = 0.06 cfs @ 11.82 hrs,  Volume= 0.020 af,  Atten= 78%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.82 hrs,  Volume= 0.020 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 148.30' @ 12.50 hrs   Surf.Area= 449 sf   Storage= 199 cf

Plug-Flow detention time= 18.4 min calculated for 0.020 af (100% of inflow)
Center-of-Mass det. time= 18.4 min ( 849.5 - 831.1 )

Volume Invert Avail.Storage Storage Description

#1A 147.50' 405 cf 25.67'W x 17.50'L x 3.54'H Field A
1,591 cf Overall - 577 cf Embedded = 1,013 cf  x 40.0% Voids

#2A 148.00' 577 cf Cultec R-330XLHD  x 10  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

983 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 147.50' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 11.82 hrs  HW=147.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 34P: SWMF-L2.1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

2 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 15.50' Row Length +12.0" End Stone x 2 = 17.50' Base 

Length

5 Rows x 52.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.67' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

10 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 5 Rows = 577.5 cf Chamber Storage

1,590.8 cf Field - 577.5 cf Chambers = 1,013.3 cf Stone x 40.0% Voids = 405.3 cf Stone Storage

Chamber Storage + Stone Storage = 982.8 cf = 0.023 af

Overall Storage Efficiency = 61.8%

10 Chambers

58.9 cy Field

37.5 cy Stone
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Pond 34P: SWMF-L2.1
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Summary for Pond 35P: Div 1.2

[57] Hint: Peaked at 154.88' (Flood elevation advised)

Inflow Area = 0.446 ac, 65.47% Impervious,  Inflow Depth = 1.94"    for  2 year event
Inflow = 0.88 cfs @ 12.14 hrs,  Volume= 0.072 af
Outflow = 0.88 cfs @ 12.14 hrs,  Volume= 0.072 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.88 cfs @ 12.14 hrs,  Volume= 0.072 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.88' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 153.92' 12.0"  Round Culvert to MH A.6   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.92' / 151.00'   S= 0.1622 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 153.75' 6.0"  Round Culvert to SWMF-1.2   
L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.75' / 153.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 154.92' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=153.75'   (Free Discharge)
1=Culvert to MH A.6  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.88 cfs @ 12.14 hrs  HW=154.88'   (Free Discharge)
2=Culvert to SWMF-1.2  (Inlet Controls 0.88 cfs @ 4.51 fps)
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Pond 35P: Div 1.2
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Summary for Pond 36P: Rain Garden #1 Lot 3

Inflow Area = 0.261 ac, 19.99% Impervious,  Inflow Depth = 0.80"    for  2 year event
Inflow = 0.18 cfs @ 12.16 hrs,  Volume= 0.017 af
Outflow = 0.03 cfs @ 13.46 hrs,  Volume= 0.017 af,  Atten= 86%,  Lag= 78.0 min
Discarded = 0.03 cfs @ 13.46 hrs,  Volume= 0.017 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 144.72' @ 13.46 hrs   Surf.Area= 1,124 sf   Storage= 241 cf

Plug-Flow detention time= 88.6 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 88.6 min ( 975.6 - 886.9 )

Volume Invert Avail.Storage Storage Description

#1 144.50' 904 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

144.50 1,025 0 0
144.75 1,135 270 270
145.00 1,245 298 568
145.25 1,450 337 904

Device Routing     Invert Outlet Devices

#1 Primary 145.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 144.50' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 13.46 hrs  HW=144.72'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=144.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 36P: Rain Garden #1 Lot 3
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Summary for Pond 37P: SWMF-1.2

[81] Warning: Exceeded Pond 35P by 0.04' @ 12.78 hrs

Inflow = 0.88 cfs @ 12.14 hrs,  Volume= 0.072 af
Outflow = 0.18 cfs @ 11.82 hrs,  Volume= 0.072 af,  Atten= 79%,  Lag= 0.0 min
Discarded = 0.18 cfs @ 11.82 hrs,  Volume= 0.072 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.02' @ 12.63 hrs   Surf.Area= 1,320 sf   Storage= 846 cf

Plug-Flow detention time= 29.1 min calculated for 0.072 af (100% of inflow)
Center-of-Mass det. time= 29.1 min ( 858.3 - 829.2 )

Volume Invert Avail.Storage Storage Description

#1A 153.00' 1,184 cf 23.50'W x 56.17'L x 3.67'H Field A
4,840 cf Overall - 1,880 cf Embedded = 2,960 cf  x 40.0% Voids

#2A 153.50' 1,880 cf Cultec R-V8HD  x 32  Inside #1
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf
Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

3,064 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 153.00' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 11.82 hrs  HW=153.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)
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Pond 37P: SWMF-1.2 - Chamber Wizard Field A

Chamber Model = Cultec R-V8HD (Cultec Recharger® V8HD)
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf

Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

60.0" Wide + 6.0" Spacing = 66.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long -5.83' Row Adjustment = 54.17' Row Length +12.0" End Stone x 2 = 56.17' Base 

Length

4 Rows x 60.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 23.50' Base Width

6.0" Base + 32.0" Chamber Height + 6.0" Cover = 3.67' Field Height

32 Chambers x 65.1 cf  -5.83' Row Adjustment x 8.68 sf x 4 Rows = 1,879.9 cf Chamber Storage

4,840.0 cf Field - 1,879.9 cf Chambers = 2,960.1 cf Stone x 40.0% Voids = 1,184.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,063.9 cf = 0.070 af

Overall Storage Efficiency = 63.3%

32 Chambers

179.3 cy Field

109.6 cy Stone
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Pond 37P: SWMF-1.2
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Summary for Pond 38P: SWMF-2.2

Inflow = 0.65 cfs @ 12.19 hrs,  Volume= 0.067 af
Outflow = 0.16 cfs @ 12.03 hrs,  Volume= 0.067 af,  Atten= 75%,  Lag= 0.0 min
Discarded = 0.16 cfs @ 12.03 hrs,  Volume= 0.067 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.89' @ 12.78 hrs   Surf.Area= 1,160 sf   Storage= 805 cf

Plug-Flow detention time= 36.4 min calculated for 0.067 af (100% of inflow)
Center-of-Mass det. time= 36.4 min ( 901.1 - 864.7 )

Volume Invert Avail.Storage Storage Description

#1A 149.50' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 150.00' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#3B 150.00' 578 cf 20.83'W x 31.50'L x 3.54'H Field B
2,324 cf Overall - 879 cf Embedded = 1,445 cf  x 40.0% Voids

#4B 150.50' 879 cf Cultec R-330XLHD  x 16  Inside #3
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,567 cf Total Available Storage

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

Device Routing     Invert Outlet Devices

#1 Discarded 149.50' 6.000 in/hr Exfiltration over Horizontal area   
#2 Primary 153.00' 8.0"  Round Culvert   L= 15.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 153.00' / 151.50'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.16 cfs @ 12.03 hrs  HW=150.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=149.50'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 38P: SWMF-2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 38P: SWMF-2.2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

2,324.2 cf Field - 879.2 cf Chambers = 1,445.0 cf Stone x 40.0% Voids = 578.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,457.2 cf = 0.033 af

Overall Storage Efficiency = 62.7%

16 Chambers

86.1 cy Field

53.5 cy Stone
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Pond 38P: SWMF-2.2
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Summary for Pond 39P: SWMF-L2.2

Inflow = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af
Outflow = 0.07 cfs @ 11.71 hrs,  Volume= 0.027 af,  Atten= 80%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.71 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 135.89' @ 12.48 hrs   Surf.Area= 504 sf   Storage= 262 cf

Plug-Flow detention time= 18.9 min calculated for 0.027 af (100% of inflow)
Center-of-Mass det. time= 18.9 min ( 772.6 - 753.6 )

Volume Invert Avail.Storage Storage Description

#1A 135.00' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 135.50' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

1,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 135.00' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 11.71 hrs  HW=135.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 39P: SWMF-L2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 39P: SWMF-L2.2
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Summary for Pond 40P: Div L2.2

[57] Hint: Peaked at 137.89' (Flood elevation advised)

Inflow Area = 0.098 ac,100.00% Impervious,  Inflow Depth = 3.27"    for  2 year event
Inflow = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af
Outflow = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.35 cfs @ 12.07 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 137.89' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 138.00' 12.0"  Round Culvert to MH C.1   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 134.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 137.50' 6.0"  Round Culvert to SWMF L2.2   
L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 137.50' / 136.00'   S= 0.3000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 138.04' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=137.50'   (Free Discharge)
1=Culvert to MH C.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.35 cfs @ 12.07 hrs  HW=137.89'   (Free Discharge)
2=Culvert to SWMF L2.2  (Inlet Controls 0.35 cfs @ 2.12 fps)
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Pond 40P: Div L2.2
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Summary for Pond 41P: Rain Garden #2 Lot 3

Inflow Area = 0.098 ac, 23.68% Impervious,  Inflow Depth = 0.90"    for  2 year event
Inflow = 0.08 cfs @ 12.16 hrs,  Volume= 0.007 af
Outflow = 0.02 cfs @ 12.81 hrs,  Volume= 0.007 af,  Atten= 80%,  Lag= 39.4 min
Discarded = 0.02 cfs @ 12.81 hrs,  Volume= 0.007 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.13' @ 12.81 hrs   Surf.Area= 700 sf   Storage= 88 cf

Plug-Flow detention time= 44.0 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 43.9 min ( 923.7 - 879.7 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 620 0 0
152.25 770 174 174
152.50 920 211 385
153.00 1,038 490 875

Device Routing     Invert Outlet Devices

#1 Primary 152.50' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 152.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.81 hrs  HW=152.13'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 41P: Rain Garden #2 Lot 3
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Summary for Link 19L: Design Point 1

Inflow Area = 6.141 ac, 15.53% Impervious,  Inflow Depth > 0.37"    for  2 year event
Inflow = 0.26 cfs @ 14.16 hrs,  Volume= 0.190 af
Primary = 0.26 cfs @ 14.16 hrs,  Volume= 0.190 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 19L: Design Point 1
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Summary for Link 22L: Design Point 2

Inflow Area = 3.501 ac, 9.03% Impervious,  Inflow Depth = 0.35"    for  2 year event
Inflow = 0.46 cfs @ 12.62 hrs,  Volume= 0.102 af
Primary = 0.46 cfs @ 12.62 hrs,  Volume= 0.102 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 22L: Design Point 2
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Summary for Link 25L: Design Point 3

Inflow Area = 0.529 ac, 0.00% Impervious,  Inflow Depth = 0.42"    for  2 year event
Inflow = 0.13 cfs @ 12.16 hrs,  Volume= 0.018 af
Primary = 0.13 cfs @ 12.16 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 25L: Design Point 3
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Summary for Link 28L: Design Point 4

Inflow Area = 0.242 ac, 0.00% Impervious,  Inflow Depth = 0.75"    for  2 year event
Inflow = 0.16 cfs @ 12.14 hrs,  Volume= 0.015 af
Primary = 0.16 cfs @ 12.14 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 28L: Design Point 4
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 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=28,532 sf   43.66% Impervious   Runoff Depth=2.36"Subcatchment 1S: FDA-2.2
   Flow Length=483'   Tc=13.2 min   CN=74   Runoff=1.43 cfs  0.129 af

Runoff Area=19,428 sf   65.47% Impervious   Runoff Depth=3.27"Subcatchment 2S: FDA-1.2
   Tc=10.0 min   CN=84   Runoff=1.49 cfs  0.122 af

Runoff Area=10,541 sf   0.00% Impervious   Runoff Depth=1.65"Subcatchment 4S: XDA4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.41 cfs  0.033 af

Runoff Area=5,735 sf   55.54% Impervious   Runoff Depth=3.08"Subcatchment 5S: FDA-L2.1
   Tc=5.0 min   CN=82   Runoff=0.49 cfs  0.034 af

Runoff Area=11,384 sf   19.99% Impervious   Runoff Depth=1.73"Subcatchment 6S: FDA-L3.1
   Tc=10.0 min   CN=66   Runoff=0.44 cfs  0.038 af

Runoff Area=177,542 sf   5.71% Impervious   Runoff Depth=1.30"Subcatchment 20S: FDA-1.3
   Flow Length=974'   Tc=17.9 min   CN=60   Runoff=3.89 cfs  0.442 af

Runoff Area=6,857 sf   0.00% Impervious   Runoff Depth=1.58"Subcatchment 21S: FDA-1.4
   Flow Length=87'   Tc=5.5 min   CN=64   Runoff=0.28 cfs  0.021 af

Runoff Area=8,712 sf   91.00% Impervious   Runoff Depth=4.42"Subcatchment 23S: FDA-L1
   Tc=5.0 min   CN=95   Runoff=0.99 cfs  0.074 af

Runoff Area=38,768 sf   0.00% Impervious   Runoff Depth=1.17"Subcatchment 24S: FDA-2.1
   Flow Length=141'   Tc=6.3 min   CN=58   Runoff=1.04 cfs  0.087 af

Runoff Area=23,055 sf   0.00% Impervious   Runoff Depth=1.10"Subcatchment 26S: FDA-3
   Flow Length=156'   Tc=7.6 min   CN=57   Runoff=0.55 cfs  0.049 af

Runoff Area=10,545 sf   0.00% Impervious   Runoff Depth=1.65"Subcatchment 27S: FDA-4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.41 cfs  0.033 af

Runoff Area=4,285 sf   100.00% Impervious   Runoff Depth=4.76"Subcatchment 29S: FDA-L2.2
   Tc=5.0 min   CN=98   Runoff=0.50 cfs  0.039 af

Runoff Area=208,652 sf   1.02% Impervious   Runoff Depth=1.04"Subcatchment 30S: XDA1
   Flow Length=1,046'   Tc=25.6 min   CN=56   Runoff=2.94 cfs  0.416 af

Runoff Area=29,272 sf   0.00% Impervious   Runoff Depth=1.23"Subcatchment 31S: FDA-1.1
   Tc=15.0 min   CN=59   Runoff=0.64 cfs  0.069 af

Runoff Area=85,225 sf   1.54% Impervious   Runoff Depth=1.10"Subcatchment 32S: FDA-2.3
   Flow Length=401'   Tc=14.7 min   CN=57   Runoff=1.61 cfs  0.180 af

Runoff Area=211,963 sf   1.03% Impervious   Runoff Depth=0.98"Subcatchment 33S: XDA2
   Flow Length=544'   Tc=15.5 min   CN=55   Runoff=3.30 cfs  0.397 af

Runoff Area=23,043 sf   0.00% Impervious   Runoff Depth=0.98"Subcatchment 34S: XDA3
   Flow Length=156'   Tc=8.3 min   CN=55   Runoff=0.45 cfs  0.043 af

Runoff Area=4,286 sf   23.68% Impervious   Runoff Depth=1.88"Subcatchment 35S: FDA-L3.2
   Tc=10.0 min   CN=68   Runoff=0.18 cfs  0.015 af
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Avg. Flow Depth=0.58'   Max Vel=0.79 fps   Inflow=1.61 cfs  0.180 afReach 30R: Vegetated Swale
n=0.240   L=285.0'   S=0.0561 '/'   Capacity=6.76 cfs   Outflow=1.45 cfs  0.180 af

Peak Elev=127.47'  Storage=8,677 cf   Inflow=3.96 cfs  0.481 afPond 15P: SWMF
   Outflow=2.22 cfs  0.481 af

Peak Elev=153.58'  Storage=686 cf   Inflow=0.86 cfs  0.073 afPond 29P: SWMF-L1
   Outflow=0.21 cfs  0.073 af

Peak Elev=154.84'   Inflow=0.99 cfs  0.074 afPond 30P: Div L1 (DS F.2)
   Primary=0.12 cfs  0.001 af   Secondary=0.86 cfs  0.073 af   Outflow=0.99 cfs  0.074 af

Peak Elev=157.10'  Storage=768 cf   Inflow=0.64 cfs  0.069 afPond 31P: SWMF-1.1 Bioret
   Discarded=0.03 cfs  0.042 af   Primary=0.34 cfs  0.027 af   Outflow=0.37 cfs  0.069 af

Peak Elev=153.06'   Inflow=1.43 cfs  0.129 afPond 32P: Div 2.2 (DS D.2)
   Primary=0.44 cfs  0.010 af   Secondary=0.99 cfs  0.119 af   Outflow=1.43 cfs  0.129 af

Peak Elev=150.52'   Inflow=0.49 cfs  0.034 afPond 33P: Div L2.1
   Primary=0.00 cfs  0.000 af   Secondary=0.49 cfs  0.034 af   Outflow=0.49 cfs  0.034 af

Peak Elev=149.09'  Storage=476 cf   Inflow=0.49 cfs  0.034 afPond 34P: SWMF-L2.1
   Outflow=0.06 cfs  0.034 af

Peak Elev=155.06'   Inflow=1.49 cfs  0.122 afPond 35P: Div 1.2
   Primary=0.51 cfs  0.006 af   Secondary=0.97 cfs  0.116 af   Outflow=1.49 cfs  0.122 af

Peak Elev=145.03'  Storage=611 cf   Inflow=0.44 cfs  0.038 afPond 36P: Rain Garden #1 Lot 3
   Discarded=0.03 cfs  0.032 af   Primary=0.07 cfs  0.005 af   Outflow=0.10 cfs  0.038 af

Peak Elev=154.73'  Storage=1,599 cf   Inflow=0.97 cfs  0.116 afPond 37P: SWMF-1.2
   Outflow=0.18 cfs  0.116 af

Peak Elev=152.01'  Storage=1,789 cf   Inflow=0.99 cfs  0.119 afPond 38P: SWMF-2.2
   Discarded=0.16 cfs  0.119 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.119 af

Peak Elev=136.41'  Storage=470 cf   Inflow=0.50 cfs  0.039 afPond 39P: SWMF-L2.2
   Outflow=0.07 cfs  0.039 af

Peak Elev=138.03'   Inflow=0.50 cfs  0.039 afPond 40P: Div L2.2
   Primary=0.00 cfs  0.000 af   Secondary=0.50 cfs  0.039 af   Outflow=0.50 cfs  0.039 af

Peak Elev=152.37'  Storage=267 cf   Inflow=0.18 cfs  0.015 afPond 41P: Rain Garden #2 Lot 3
   Discarded=0.02 cfs  0.015 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.015 af

   Inflow=2.26 cfs  0.501 afLink 19L: Design Point 1
   Primary=2.26 cfs  0.501 af

   Inflow=2.10 cfs  0.277 afLink 22L: Design Point 2
   Primary=2.10 cfs  0.277 af

   Inflow=0.55 cfs  0.049 afLink 25L: Design Point 3
   Primary=0.55 cfs  0.049 af

   Inflow=0.41 cfs  0.033 afLink 28L: Design Point 4
   Primary=0.41 cfs  0.033 af
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Total Runoff Area = 20.841 ac   Runoff Volume = 2.220 af   Average Runoff Depth = 1.28"
93.43% Pervious = 19.472 ac     6.57% Impervious = 1.369 ac
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Summary for Subcatchment 1S: FDA-2.2

Runoff = 1.43 cfs @ 12.19 hrs,  Volume= 0.129 af,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 11,021 98 Subdivision Road, HSG B
* 1,437 98 Off-site impervious road, HSG B

1,307 61 >75% Grass cover, Good, HSG B
14,767 55 Woods, Good, HSG B

28,532 74 Weighted Average
16,074 56.34% Pervious Area
12,458 43.66% Impervious Area

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

12.1 100 0.0750 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.6 68 0.1250 1.77 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 65 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 250 0.0750 13.46 10.57 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

13.2 483 Total

Subcatchment 1S: FDA-2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=28,532 sf

Runoff Volume=0.129 af

Runoff Depth=2.36"

Flow Length=483'

Tc=13.2 min

CN=74

1.43 cfs
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Summary for Subcatchment 2S: FDA-1.2

Runoff = 1.49 cfs @ 12.14 hrs,  Volume= 0.122 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

12,720 98 Paved parking, HSG B
3,180 61 >75% Grass cover, Good, HSG B
3,528 55 Woods, Good, HSG B

19,428 84 Weighted Average
6,708 34.53% Pervious Area

12,720 65.47% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: FDA-1.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=19,428 sf

Runoff Volume=0.122 af

Runoff Depth=3.27"

Tc=10.0 min

CN=84

1.49 cfs
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Summary for Subcatchment 4S: XDA4

Runoff = 0.41 cfs @ 12.13 hrs,  Volume= 0.033 af,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

4,225 55 Woods, Good, HSG B
4,225 70 Woods, Good, HSG C
2,091 77 Woods, Good, HSG D

10,541 65 Weighted Average
10,541 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 4S: XDA4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=10,541 sf

Runoff Volume=0.033 af

Runoff Depth=1.65"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.41 cfs
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Summary for Subcatchment 5S: FDA-L2.1

Runoff = 0.49 cfs @ 12.07 hrs,  Volume= 0.034 af,  Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 3,185 98 Driveway and roofs, HSG B
2,550 61 >75% Grass cover, Good, HSG B

5,735 82 Weighted Average
2,550 44.46% Pervious Area
3,185 55.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: FDA-L2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=5,735 sf

Runoff Volume=0.034 af

Runoff Depth=3.08"

Tc=5.0 min

CN=82

0.49 cfs
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Summary for Subcatchment 6S: FDA-L3.1

Runoff = 0.44 cfs @ 12.15 hrs,  Volume= 0.038 af,  Depth= 1.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 982 98 Lot 3 Roof, HSG B
* 907 98 Lot 3 Roof, HSG B
* 387 98 Walks, Entry Steps, HSG B

5,387 61 >75% Grass cover, Good, HSG B
3,721 55 Woods, Good, HSG B

11,384 66 Weighted Average
9,108 80.01% Pervious Area
2,276 19.99% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 6S: FDA-L3.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=11,384 sf

Runoff Volume=0.038 af

Runoff Depth=1.73"

Tc=10.0 min

CN=66

0.44 cfs
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Summary for Subcatchment 20S: FDA-1.3

Runoff = 3.89 cfs @ 12.27 hrs,  Volume= 0.442 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 9,958 98 Impervious Surfaces, HSG B
* 1,720 85 Maintenance Path, HSG B
* 185 98 Retaining Wall, HSG B

60,200 61 >75% Grass cover, Good, HSG B
2,190 74 >75% Grass cover, Good, HSG C

523 80 >75% Grass cover, Good, HSG D
12,069 48 Brush, Good, HSG B

* 34,260 55 Woods (on-site), Good, HSG B
* 51,994 55 Woods (off-site), Good, HSG B

2,962 70 Woods, Good, HSG C
1,481 77 Woods, Good, HSG D

177,542 60 Weighted Average
167,399 94.29% Pervious Area

10,143 5.71% Impervious Area

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 57 0.0219 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 91 0.1000 15.54 12.21 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

1.6 274 0.0299 2.78 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.0 136 0.0022 0.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.9 974 Total
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Subcatchment 20S: FDA-1.3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=177,542 sf

Runoff Volume=0.442 af

Runoff Depth=1.30"

Flow Length=974'

Tc=17.9 min

CN=60

3.89 cfs
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Summary for Subcatchment 21S: FDA-1.4

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

478 61 >75% Grass cover, Good, HSG B
124 74 >75% Grass cover, Good, HSG C

62 80 >75% Grass cover, Good, HSG D
3,040 55 Woods, Good, HSG B
2,102 70 Woods, Good, HSG C
1,051 77 Woods, Good, HSG D

6,857 64 Weighted Average
6,857 100.00% Pervious Area

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

5.2 40 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 47 0.2300 2.40 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.5 87 Total

Subcatchment 21S: FDA-1.4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=6,857 sf

Runoff Volume=0.021 af

Runoff Depth=1.58"

Flow Length=87'

Tc=5.5 min

CN=64

0.28 cfs
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Summary for Subcatchment 23S: FDA-L1

Runoff = 0.99 cfs @ 12.07 hrs,  Volume= 0.074 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

7,928 98 Paved parking, HSG B
784 61 >75% Grass cover, Good, HSG B

8,712 95 Weighted Average
784 9.00% Pervious Area

7,928 91.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: FDA-L1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=8,712 sf

Runoff Volume=0.074 af

Runoff Depth=4.42"

Tc=5.0 min

CN=95

0.99 cfs
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Summary for Subcatchment 24S: FDA-2.1

Runoff = 1.04 cfs @ 12.11 hrs,  Volume= 0.087 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

16,814 61 >75% Grass cover, Good, HSG B
21,954 55 Woods, Good, HSG B

38,768 58 Weighted Average
38,768 100.00% Pervious Area

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

6.0 63 0.1698 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 78 0.0744 4.09 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.3 141 Total

Subcatchment 24S: FDA-2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=38,768 sf

Runoff Volume=0.087 af

Runoff Depth=1.17"

Flow Length=141'

Tc=6.3 min

CN=58

1.04 cfs
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Summary for Subcatchment 26S: FDA-3

Runoff = 0.55 cfs @ 12.13 hrs,  Volume= 0.049 af,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

5,955 61 >75% Grass cover, Good, HSG B
17,100 55 Woods, Good, HSG B

23,055 57 Weighted Average
23,055 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 70 0.0571 3.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 156 Total

Subcatchment 26S: FDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=23,055 sf

Runoff Volume=0.049 af

Runoff Depth=1.10"

Flow Length=156'

Tc=7.6 min

CN=57

0.55 cfs
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Summary for Subcatchment 27S: FDA-4

Runoff = 0.41 cfs @ 12.13 hrs,  Volume= 0.033 af,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

4,220 55 Woods, Good, HSG B
4,220 70 Woods, Good, HSG C
2,105 77 Woods, Good, HSG D

10,545 65 Weighted Average
10,545 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 27S: FDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=10,545 sf

Runoff Volume=0.033 af

Runoff Depth=1.65"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.41 cfs
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Summary for Subcatchment 29S: FDA-L2.2

Runoff = 0.50 cfs @ 12.07 hrs,  Volume= 0.039 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

4,285 98 Roofs, HSG B

4,285 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: FDA-L2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=4,285 sf

Runoff Volume=0.039 af

Runoff Depth=4.76"

Tc=5.0 min

CN=98

0.50 cfs
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Summary for Subcatchment 30S: XDA1

Runoff = 2.94 cfs @ 12.43 hrs,  Volume= 0.416 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

2,134 98 Unconnected pavement, HSG B
195,802 55 Woods, Good, HSG B

7,144 70 Woods, Good, HSG C
3,572 77 Woods, Good, HSG D

208,652 56 Weighted Average
206,518 98.98% Pervious Area

2,134 1.02% Impervious Area
2,134 100.00% Unconnected

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 185 0.0919 1.52 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.7 367 0.0158 0.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 78 0.0538 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 1,046 Total
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Subcatchment 30S: XDA1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=208,652 sf

Runoff Volume=0.416 af

Runoff Depth=1.04"

Flow Length=1,046'

Tc=25.6 min

CN=56

2.94 cfs
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Summary for Subcatchment 31S: FDA-1.1

Runoff = 0.64 cfs @ 12.23 hrs,  Volume= 0.069 af,  Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

18,513 61 >75% Grass cover, Good, HSG B
7,020 55 Woods, Good, HSG B

* 3,739 55 Woods (off-site), Good, HSG B

29,272 59 Weighted Average
29,272 100.00% Pervious Area

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

15.0 Direct Entry, 

Subcatchment 31S: FDA-1.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=29,272 sf

Runoff Volume=0.069 af

Runoff Depth=1.23"

Tc=15.0 min

CN=59

0.64 cfs
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Summary for Subcatchment 32S: FDA-2.3

Runoff = 1.61 cfs @ 12.23 hrs,  Volume= 0.180 af,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 715 98 Off-Site Road, HSG B
315 98 Unconnected pavement, HSG B
280 98 Unconnected pavement, HSG B

23,051 61 >75% Grass cover, Good, HSG B
60,864 55 Woods, Good, HSG B

85,225 57 Weighted Average
83,915 98.46% Pervious Area

1,310 1.54% Impervious Area
595 45.42% Unconnected

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

8.1 100 0.2050 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.4 148 0.1284 1.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 153 0.0163 0.49 1.29 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.75'  Z= 2.0 '/'  Top.W=5.00'
n= 0.240  Sheet flow over Dense Grass

14.7 401 Total

Subcatchment 32S: FDA-2.3
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=85,225 sf

Runoff Volume=0.180 af

Runoff Depth=1.10"

Flow Length=401'

Tc=14.7 min

CN=57

1.61 cfs
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Summary for Subcatchment 33S: XDA2

Runoff = 3.30 cfs @ 12.25 hrs,  Volume= 0.397 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

209,785 55 Woods, Good, HSG B
2,178 98 Paved parking, HSG B

211,963 55 Weighted Average
209,785 98.97% Pervious Area

2,178 1.03% Impervious Area

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

10.6 100 0.1050 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.8 106 0.2075 2.28 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 338 0.0740 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

15.5 544 Total

Subcatchment 33S: XDA2

Runoff
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=211,963 sf

Runoff Volume=0.397 af

Runoff Depth=0.98"

Flow Length=544'

Tc=15.5 min

CN=55

3.30 cfs
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Summary for Subcatchment 34S: XDA3

Runoff = 0.45 cfs @ 12.14 hrs,  Volume= 0.043 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

23,043 55 Woods, Good, HSG B

23,043 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 70 0.0571 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.3 156 Total

Subcatchment 34S: XDA3

Runoff
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=23,043 sf

Runoff Volume=0.043 af

Runoff Depth=0.98"

Flow Length=156'

Tc=8.3 min

CN=55

0.45 cfs
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Summary for Subcatchment 35S: FDA-L3.2

Runoff = 0.18 cfs @ 12.15 hrs,  Volume= 0.015 af,  Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=5.00"

Area (sf) CN Description

* 1,015 98 Driveway, HSG B
1,875 61 >75% Grass cover, Good, HSG B
1,396 55 Woods, Good, HSG B

4,286 68 Weighted Average
3,271 76.32% Pervious Area
1,015 23.68% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 35S: FDA-L3.2

Runoff
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Type III 24-hr

10 year Rainfall=5.00"

Runoff Area=4,286 sf

Runoff Volume=0.015 af

Runoff Depth=1.88"

Tc=10.0 min

CN=68

0.18 cfs
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Summary for Reach 30R: Vegetated Swale

Inflow Area = 1.956 ac, 1.54% Impervious,  Inflow Depth = 1.10"    for  10 year event
Inflow = 1.61 cfs @ 12.23 hrs,  Volume= 0.180 af
Outflow = 1.45 cfs @ 12.42 hrs,  Volume= 0.180 af,  Atten= 10%,  Lag= 11.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 17.7 min

Peak Storage= 522 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.25'  Flow Area= 5.6 sf,  Capacity= 6.76 cfs

2.00'  x  1.25'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 285.0'   Slope= 0.0561 '/'
Inlet Invert= 174.00',  Outlet Invert= 158.00'

Reach 30R: Vegetated Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.956 ac

Avg. Flow Depth=0.58'

Max Vel=0.79 fps

n=0.240

L=285.0'

S=0.0561 '/'

Capacity=6.76 cfs

1.61 cfs

1.45 cfs
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Summary for Pond 15P: SWMF

Inflow Area = 5.984 ac, 15.94% Impervious,  Inflow Depth = 0.96"    for  10 year event
Inflow = 3.96 cfs @ 12.25 hrs,  Volume= 0.481 af
Outflow = 2.22 cfs @ 12.66 hrs,  Volume= 0.481 af,  Atten= 44%,  Lag= 24.9 min
Primary = 2.22 cfs @ 12.66 hrs,  Volume= 0.481 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 126.00'   Surf.Area= 2,806 sf   Storage= 3,133 cf
Peak Elev= 127.47' @ 12.66 hrs   Surf.Area= 5,058 sf   Storage= 8,677 cf   (5,544 cf above start)

Plug-Flow detention time= 347.6 min calculated for 0.409 af (85% of inflow)
Center-of-Mass det. time= 220.6 min ( 1,100.1 - 879.5 )

Volume Invert Avail.Storage Storage Description

#1 121.50' 21,119 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

121.50 0 0 0
122.00 96 24 24
123.00 318 207 231
124.00 513 416 647
125.00 827 670 1,317
126.00 2,806 1,817 3,133
127.00 4,018 3,412 6,545
128.00 6,230 5,124 11,669
129.00 6,090 6,160 17,829
129.50 7,070 3,290 21,119

Device Routing     Invert Outlet Devices

#1 Primary 125.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 126.00' 1.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 126.75' 4.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 127.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Primary 129.20' 6.0' long  (Profile 7) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.99  3.41  3.62   

Primary OutFlow  Max=2.22 cfs @ 12.66 hrs  HW=127.47'   (Free Discharge)
1=Orifice/Grate  (Passes 2.22 cfs of 5.31 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 5.73 fps)
3=Orifice/Grate  (Orifice Controls 0.94 cfs @ 3.58 fps)
4=Orifice/Grate  (Orifice Controls 1.23 cfs @ 2.33 fps)

5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10 year Rainfall=5.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 153HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 15P: SWMF

Inflow
Primary

Hydrograph
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Inflow Area=5.984 ac

Peak Elev=127.47'

Storage=8,677 cf

3.96 cfs

2.22 cfs
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Summary for Pond 29P: SWMF-L1

Inflow = 0.86 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.21 cfs @ 11.72 hrs,  Volume= 0.073 af,  Atten= 76%,  Lag= 0.0 min
Discarded = 0.21 cfs @ 11.72 hrs,  Volume= 0.073 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.58' @ 12.48 hrs   Surf.Area= 1,485 sf   Storage= 686 cf

Plug-Flow detention time= 16.7 min calculated for 0.073 af (100% of inflow)
Center-of-Mass det. time= 16.7 min ( 784.4 - 767.7 )

Volume Invert Avail.Storage Storage Description

#1A 152.75' 1,069 cf 27.50'W x 54.00'L x 2.54'H Field A
3,774 cf Overall - 1,102 cf Embedded = 2,672 cf  x 40.0% Voids

#2A 153.25' 1,102 cf Cultec R-150XLHD  x 40  Inside #1
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,171 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 152.75' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.21 cfs @ 11.72 hrs  HW=152.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)
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Pond 29P: SWMF-L1 - Chamber Wizard Field A

Chamber Model = Cultec R-150XLHD (Cultec Recharger® 150XLHD)
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf

Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap

Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

33.0" Wide + 6.0" Spacing = 39.0" C-C Row Spacing

5 Chambers/Row x 10.25' Long +0.75' Row Adjustment = 52.00' Row Length +12.0" End Stone x 2 = 54.00' Base 

Length

8 Rows x 33.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 27.50' Base Width

6.0" Base + 18.5" Chamber Height + 6.0" Cover = 2.54' Field Height

40 Chambers x 27.2 cf  +0.75' Row Adjustment x 2.65 sf x 8 Rows = 1,102.0 cf Chamber Storage

3,774.4 cf Field - 1,102.0 cf Chambers = 2,672.4 cf Stone x 40.0% Voids = 1,069.0 cf Stone Storage

Chamber Storage + Stone Storage = 2,170.9 cf = 0.050 af

Overall Storage Efficiency = 57.5%

40 Chambers

139.8 cy Field

99.0 cy Stone
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Pond 29P: SWMF-L1
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Peak Elev=153.58'

Storage=686 cf

0.86 cfs
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Summary for Pond 30P: Div L1 (DS F.2)

[57] Hint: Peaked at 154.84' (Flood elevation advised)

Inflow Area = 0.200 ac, 91.00% Impervious,  Inflow Depth = 4.42"    for  10 year event
Inflow = 0.99 cfs @ 12.07 hrs,  Volume= 0.074 af
Outflow = 0.99 cfs @ 12.07 hrs,  Volume= 0.074 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.12 cfs @ 12.07 hrs,  Volume= 0.001 af
Secondary = 0.86 cfs @ 12.07 hrs,  Volume= 0.073 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.84' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 154.00' 12.0"  Round Culvert to MH A.9   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.00' / 153.50'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 154.25' 8.0"  Round Culvert to SWMF L1   
L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.25' / 154.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Device 1 154.79' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.12 cfs @ 12.07 hrs  HW=154.84'   (Free Discharge)
1=Culvert to MH A.9  (Passes 0.12 cfs of 2.21 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.12 cfs @ 0.76 fps)

Secondary OutFlow  Max=0.86 cfs @ 12.07 hrs  HW=154.84'   (Free Discharge)
2=Culvert to SWMF L1  (Inlet Controls 0.86 cfs @ 2.62 fps)
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Pond 30P: Div L1 (DS F.2)
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Summary for Pond 31P: SWMF-1.1 Bioret

Inflow Area = 0.672 ac, 0.00% Impervious,  Inflow Depth = 1.23"    for  10 year event
Inflow = 0.64 cfs @ 12.23 hrs,  Volume= 0.069 af
Outflow = 0.37 cfs @ 12.54 hrs,  Volume= 0.069 af,  Atten= 42%,  Lag= 18.7 min
Discarded = 0.03 cfs @ 12.54 hrs,  Volume= 0.042 af
Primary = 0.34 cfs @ 12.54 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 157.10' @ 12.54 hrs   Surf.Area= 1,421 sf   Storage= 768 cf

Plug-Flow detention time= 164.2 min calculated for 0.069 af (100% of inflow)
Center-of-Mass det. time= 164.2 min ( 1,051.1 - 886.9 )

Volume Invert Avail.Storage Storage Description

#1 156.50' 1,373 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

156.50 1,133 0 0
157.00 1,370 626 626
157.50 1,620 748 1,373

Device Routing     Invert Outlet Devices

#1 Primary 151.67' 12.0"  Round Culvert   L= 18.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 151.67' / 151.40'   S= 0.0147 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 157.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Discarded 156.50' 1.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.54 hrs  HW=157.10'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.34 cfs @ 12.54 hrs  HW=157.10'   (Free Discharge)
1=Culvert  (Passes 0.34 cfs of 8.40 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.34 cfs @ 1.05 fps)



Type III 24-hr  10 year Rainfall=5.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 160HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 31P: SWMF-1.1 Bioret
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Summary for Pond 32P: Div 2.2 (DS D.2)

[57] Hint: Peaked at 153.06' (Flood elevation advised)

Inflow Area = 0.655 ac, 43.66% Impervious,  Inflow Depth = 2.36"    for  10 year event
Inflow = 1.43 cfs @ 12.19 hrs,  Volume= 0.129 af
Outflow = 1.43 cfs @ 12.19 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.44 cfs @ 12.19 hrs,  Volume= 0.010 af
Secondary = 0.99 cfs @ 12.19 hrs,  Volume= 0.119 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.06' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 152.75' 15.0"  Round Culvert to Level Spreader   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.75' / 151.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Secondary 152.50' 10.0"  Round Culvert to SWMF-2.2   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.50' / 152.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Device 1 152.90' 3.0' long x 1.50' rise Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.44 cfs @ 12.19 hrs  HW=153.06'   (Free Discharge)
1=Culvert to Level Spreader  (Inlet Controls 0.44 cfs @ 1.89 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.44 cfs of 0.61 cfs potential flow)

Secondary OutFlow  Max=0.99 cfs @ 12.19 hrs  HW=153.06'   (Free Discharge)
2=Culvert to SWMF-2.2  (Inlet Controls 0.99 cfs @ 2.54 fps)
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Pond 32P: Div 2.2 (DS D.2)
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Summary for Pond 33P: Div L2.1

[57] Hint: Peaked at 150.52' (Flood elevation advised)

Inflow Area = 0.132 ac, 55.54% Impervious,  Inflow Depth = 3.08"    for  10 year event
Inflow = 0.49 cfs @ 12.07 hrs,  Volume= 0.034 af
Outflow = 0.49 cfs @ 12.07 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.49 cfs @ 12.07 hrs,  Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.52' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 150.00' 8.0"  Round Culvert to Node EP E.1   
L= 96.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 146.00'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 150.00' 6.0"  Round Culvert to PTF E.1 & SWMF L2.1   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 149.70'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 150.54' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=150.00'   (Free Discharge)
1=Culvert to Node EP E.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.49 cfs @ 12.07 hrs  HW=150.52'   (Free Discharge)
2=Culvert to PTF E.1 & SWMF L2.1  (Inlet Controls 0.49 cfs @ 2.50 fps)
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Pond 33P: Div L2.1
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Summary for Pond 34P: SWMF-L2.1

Inflow = 0.49 cfs @ 12.07 hrs,  Volume= 0.034 af
Outflow = 0.06 cfs @ 11.66 hrs,  Volume= 0.034 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.66 hrs,  Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 149.09' @ 12.65 hrs   Surf.Area= 449 sf   Storage= 476 cf

Plug-Flow detention time= 54.4 min calculated for 0.034 af (100% of inflow)
Center-of-Mass det. time= 54.4 min ( 869.8 - 815.4 )

Volume Invert Avail.Storage Storage Description

#1A 147.50' 405 cf 25.67'W x 17.50'L x 3.54'H Field A
1,591 cf Overall - 577 cf Embedded = 1,013 cf  x 40.0% Voids

#2A 148.00' 577 cf Cultec R-330XLHD  x 10  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

983 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 147.50' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 11.66 hrs  HW=147.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 34P: SWMF-L2.1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

2 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 15.50' Row Length +12.0" End Stone x 2 = 17.50' Base 

Length

5 Rows x 52.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.67' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

10 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 5 Rows = 577.5 cf Chamber Storage

1,590.8 cf Field - 577.5 cf Chambers = 1,013.3 cf Stone x 40.0% Voids = 405.3 cf Stone Storage

Chamber Storage + Stone Storage = 982.8 cf = 0.023 af

Overall Storage Efficiency = 61.8%

10 Chambers

58.9 cy Field

37.5 cy Stone



Type III 24-hr  10 year Rainfall=5.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 167HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 34P: SWMF-L2.1
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Summary for Pond 35P: Div 1.2

[57] Hint: Peaked at 155.06' (Flood elevation advised)

Inflow Area = 0.446 ac, 65.47% Impervious,  Inflow Depth = 3.27"    for  10 year event
Inflow = 1.49 cfs @ 12.14 hrs,  Volume= 0.122 af
Outflow = 1.49 cfs @ 12.14 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.51 cfs @ 12.14 hrs,  Volume= 0.006 af
Secondary = 0.97 cfs @ 12.14 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 155.06' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 153.92' 12.0"  Round Culvert to MH A.6   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.92' / 151.00'   S= 0.1622 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 153.75' 6.0"  Round Culvert to SWMF-1.2   
L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.75' / 153.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 154.92' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.51 cfs @ 12.14 hrs  HW=155.06'   (Free Discharge)
1=Culvert to MH A.6  (Passes 0.51 cfs of 3.03 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.51 cfs @ 1.22 fps)

Secondary OutFlow  Max=0.97 cfs @ 12.14 hrs  HW=155.06'   (Free Discharge)
2=Culvert to SWMF-1.2  (Inlet Controls 0.97 cfs @ 4.96 fps)
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Pond 35P: Div 1.2
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Summary for Pond 36P: Rain Garden #1 Lot 3

Inflow Area = 0.261 ac, 19.99% Impervious,  Inflow Depth = 1.73"    for  10 year event
Inflow = 0.44 cfs @ 12.15 hrs,  Volume= 0.038 af
Outflow = 0.10 cfs @ 12.67 hrs,  Volume= 0.038 af,  Atten= 78%,  Lag= 31.6 min
Discarded = 0.03 cfs @ 12.67 hrs,  Volume= 0.032 af
Primary = 0.07 cfs @ 12.67 hrs,  Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 145.03' @ 12.67 hrs   Surf.Area= 1,273 sf   Storage= 611 cf

Plug-Flow detention time= 196.6 min calculated for 0.038 af (100% of inflow)
Center-of-Mass det. time= 196.6 min ( 1,058.5 - 861.9 )

Volume Invert Avail.Storage Storage Description

#1 144.50' 904 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

144.50 1,025 0 0
144.75 1,135 270 270
145.00 1,245 298 568
145.25 1,450 337 904

Device Routing     Invert Outlet Devices

#1 Primary 145.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 144.50' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.67 hrs  HW=145.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.07 cfs @ 12.67 hrs  HW=145.03'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.07 cfs @ 0.61 fps)
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Pond 36P: Rain Garden #1 Lot 3
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Summary for Pond 37P: SWMF-1.2

[81] Warning: Exceeded Pond 35P by 0.73' @ 13.11 hrs

Inflow = 0.97 cfs @ 12.14 hrs,  Volume= 0.116 af
Outflow = 0.18 cfs @ 11.67 hrs,  Volume= 0.116 af,  Atten= 81%,  Lag= 0.0 min
Discarded = 0.18 cfs @ 11.67 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.73' @ 12.93 hrs   Surf.Area= 1,320 sf   Storage= 1,599 cf

Plug-Flow detention time= 64.3 min calculated for 0.115 af (100% of inflow)
Center-of-Mass det. time= 64.3 min ( 883.0 - 818.7 )

Volume Invert Avail.Storage Storage Description

#1A 153.00' 1,184 cf 23.50'W x 56.17'L x 3.67'H Field A
4,840 cf Overall - 1,880 cf Embedded = 2,960 cf  x 40.0% Voids

#2A 153.50' 1,880 cf Cultec R-V8HD  x 32  Inside #1
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf
Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

3,064 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 153.00' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 11.67 hrs  HW=153.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)
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Pond 37P: SWMF-1.2 - Chamber Wizard Field A

Chamber Model = Cultec R-V8HD (Cultec Recharger® V8HD)
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf

Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

60.0" Wide + 6.0" Spacing = 66.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long -5.83' Row Adjustment = 54.17' Row Length +12.0" End Stone x 2 = 56.17' Base 

Length

4 Rows x 60.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 23.50' Base Width

6.0" Base + 32.0" Chamber Height + 6.0" Cover = 3.67' Field Height

32 Chambers x 65.1 cf  -5.83' Row Adjustment x 8.68 sf x 4 Rows = 1,879.9 cf Chamber Storage

4,840.0 cf Field - 1,879.9 cf Chambers = 2,960.1 cf Stone x 40.0% Voids = 1,184.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,063.9 cf = 0.070 af

Overall Storage Efficiency = 63.3%

32 Chambers

179.3 cy Field

109.6 cy Stone
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Pond 37P: SWMF-1.2
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Summary for Pond 38P: SWMF-2.2

[79] Warning: Submerged Pond 32P Secondary device # 2 OUTLET by 0.01'

Inflow = 0.99 cfs @ 12.19 hrs,  Volume= 0.119 af
Outflow = 0.16 cfs @ 11.80 hrs,  Volume= 0.119 af,  Atten= 84%,  Lag= 0.0 min
Discarded = 0.16 cfs @ 11.80 hrs,  Volume= 0.119 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.01' @ 13.43 hrs   Surf.Area= 1,160 sf   Storage= 1,789 cf

Plug-Flow detention time= 98.7 min calculated for 0.119 af (100% of inflow)
Center-of-Mass det. time= 98.7 min ( 952.2 - 853.5 )

Volume Invert Avail.Storage Storage Description

#1A 149.50' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 150.00' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#3B 150.00' 578 cf 20.83'W x 31.50'L x 3.54'H Field B
2,324 cf Overall - 879 cf Embedded = 1,445 cf  x 40.0% Voids

#4B 150.50' 879 cf Cultec R-330XLHD  x 16  Inside #3
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,567 cf Total Available Storage

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

Device Routing     Invert Outlet Devices

#1 Discarded 149.50' 6.000 in/hr Exfiltration over Horizontal area   
#2 Primary 153.00' 8.0"  Round Culvert   L= 15.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 153.00' / 151.50'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.16 cfs @ 11.80 hrs  HW=150.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=149.50'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 38P: SWMF-2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 38P: SWMF-2.2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

2,324.2 cf Field - 879.2 cf Chambers = 1,445.0 cf Stone x 40.0% Voids = 578.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,457.2 cf = 0.033 af

Overall Storage Efficiency = 62.7%

16 Chambers

86.1 cy Field

53.5 cy Stone
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Pond 38P: SWMF-2.2
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Summary for Pond 39P: SWMF-L2.2

[79] Warning: Submerged Pond 40P Secondary device # 2 OUTLET by 0.41'

Inflow = 0.50 cfs @ 12.07 hrs,  Volume= 0.039 af
Outflow = 0.07 cfs @ 11.63 hrs,  Volume= 0.039 af,  Atten= 86%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.63 hrs,  Volume= 0.039 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 136.41' @ 12.56 hrs   Surf.Area= 504 sf   Storage= 470 cf

Plug-Flow detention time= 38.1 min calculated for 0.039 af (100% of inflow)
Center-of-Mass det. time= 38.1 min ( 785.2 - 747.1 )

Volume Invert Avail.Storage Storage Description

#1A 135.00' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 135.50' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

1,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 135.00' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 11.63 hrs  HW=135.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 39P: SWMF-L2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 39P: SWMF-L2.2
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Summary for Pond 40P: Div L2.2

[57] Hint: Peaked at 138.03' (Flood elevation advised)

Inflow Area = 0.098 ac,100.00% Impervious,  Inflow Depth = 4.76"    for  10 year event
Inflow = 0.50 cfs @ 12.07 hrs,  Volume= 0.039 af
Outflow = 0.50 cfs @ 12.07 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.50 cfs @ 12.07 hrs,  Volume= 0.039 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 138.03' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 138.00' 12.0"  Round Culvert to MH C.1   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 134.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 137.50' 6.0"  Round Culvert to SWMF L2.2   
L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 137.50' / 136.00'   S= 0.3000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 138.04' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=137.50'   (Free Discharge)
1=Culvert to MH C.1  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.50 cfs @ 12.07 hrs  HW=138.03'   (Free Discharge)
2=Culvert to SWMF L2.2  (Inlet Controls 0.50 cfs @ 2.54 fps)
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Pond 40P: Div L2.2
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Summary for Pond 41P: Rain Garden #2 Lot 3

Inflow Area = 0.098 ac, 23.68% Impervious,  Inflow Depth = 1.88"    for  10 year event
Inflow = 0.18 cfs @ 12.15 hrs,  Volume= 0.015 af
Outflow = 0.02 cfs @ 13.57 hrs,  Volume= 0.015 af,  Atten= 89%,  Lag= 85.6 min
Discarded = 0.02 cfs @ 13.57 hrs,  Volume= 0.015 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.37' @ 13.57 hrs   Surf.Area= 839 sf   Storage= 267 cf

Plug-Flow detention time= 140.8 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 140.8 min ( 997.3 - 856.6 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 620 0 0
152.25 770 174 174
152.50 920 211 385
153.00 1,038 490 875

Device Routing     Invert Outlet Devices

#1 Primary 152.50' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 152.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 13.57 hrs  HW=152.37'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 41P: Rain Garden #2 Lot 3
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Summary for Link 19L: Design Point 1

Inflow Area = 6.141 ac, 15.53% Impervious,  Inflow Depth = 0.98"    for  10 year event
Inflow = 2.26 cfs @ 12.66 hrs,  Volume= 0.501 af
Primary = 2.26 cfs @ 12.66 hrs,  Volume= 0.501 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 19L: Design Point 1
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Summary for Link 22L: Design Point 2

Inflow Area = 3.501 ac, 9.03% Impervious,  Inflow Depth = 0.95"    for  10 year event
Inflow = 2.10 cfs @ 12.37 hrs,  Volume= 0.277 af
Primary = 2.10 cfs @ 12.37 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 22L: Design Point 2
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Summary for Link 25L: Design Point 3

Inflow Area = 0.529 ac, 0.00% Impervious,  Inflow Depth = 1.10"    for  10 year event
Inflow = 0.55 cfs @ 12.13 hrs,  Volume= 0.049 af
Primary = 0.55 cfs @ 12.13 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 25L: Design Point 3
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Summary for Link 28L: Design Point 4

Inflow Area = 0.242 ac, 0.00% Impervious,  Inflow Depth = 1.65"    for  10 year event
Inflow = 0.41 cfs @ 12.13 hrs,  Volume= 0.033 af
Primary = 0.41 cfs @ 12.13 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 28L: Design Point 4

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.242 ac
0.41 cfs

0.41 cfs



Type III 24-hr  25 year Rainfall=6.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 190HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 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=28,532 sf   43.66% Impervious   Runoff Depth=3.18"Subcatchment 1S: FDA-2.2
   Flow Length=483'   Tc=13.2 min   CN=74   Runoff=1.94 cfs  0.174 af

Runoff Area=19,428 sf   65.47% Impervious   Runoff Depth=4.20"Subcatchment 2S: FDA-1.2
   Tc=10.0 min   CN=84   Runoff=1.89 cfs  0.156 af

Runoff Area=10,541 sf   0.00% Impervious   Runoff Depth=2.35"Subcatchment 4S: XDA4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.60 cfs  0.047 af

Runoff Area=5,735 sf   55.54% Impervious   Runoff Depth=3.99"Subcatchment 5S: FDA-L2.1
   Tc=5.0 min   CN=82   Runoff=0.63 cfs  0.044 af

Runoff Area=11,384 sf   19.99% Impervious   Runoff Depth=2.44"Subcatchment 6S: FDA-L3.1
   Tc=10.0 min   CN=66   Runoff=0.64 cfs  0.053 af

Runoff Area=177,542 sf   5.71% Impervious   Runoff Depth=1.92"Subcatchment 20S: FDA-1.3
   Flow Length=974'   Tc=17.9 min   CN=60   Runoff=6.08 cfs  0.653 af

Runoff Area=6,857 sf   0.00% Impervious   Runoff Depth=2.26"Subcatchment 21S: FDA-1.4
   Flow Length=87'   Tc=5.5 min   CN=64   Runoff=0.41 cfs  0.030 af

Runoff Area=8,712 sf   91.00% Impervious   Runoff Depth=5.41"Subcatchment 23S: FDA-L1
   Tc=5.0 min   CN=95   Runoff=1.19 cfs  0.090 af

Runoff Area=38,768 sf   0.00% Impervious   Runoff Depth=1.76"Subcatchment 24S: FDA-2.1
   Flow Length=141'   Tc=6.3 min   CN=58   Runoff=1.68 cfs  0.130 af

Runoff Area=23,055 sf   0.00% Impervious   Runoff Depth=1.68"Subcatchment 26S: FDA-3
   Flow Length=156'   Tc=7.6 min   CN=57   Runoff=0.90 cfs  0.074 af

Runoff Area=10,545 sf   0.00% Impervious   Runoff Depth=2.35"Subcatchment 27S: FDA-4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.60 cfs  0.047 af

Runoff Area=4,285 sf   100.00% Impervious   Runoff Depth=5.76"Subcatchment 29S: FDA-L2.2
   Tc=5.0 min   CN=98   Runoff=0.60 cfs  0.047 af

Runoff Area=208,652 sf   1.02% Impervious   Runoff Depth=1.60"Subcatchment 30S: XDA1
   Flow Length=1,046'   Tc=25.6 min   CN=56   Runoff=4.89 cfs  0.637 af

Runoff Area=29,272 sf   0.00% Impervious   Runoff Depth=1.84"Subcatchment 31S: FDA-1.1
   Tc=15.0 min   CN=59   Runoff=1.02 cfs  0.103 af

Runoff Area=85,225 sf   1.54% Impervious   Runoff Depth=1.68"Subcatchment 32S: FDA-2.3
   Flow Length=401'   Tc=14.7 min   CN=57   Runoff=2.65 cfs  0.273 af

Runoff Area=211,963 sf   1.03% Impervious   Runoff Depth=1.52"Subcatchment 33S: XDA2
   Flow Length=544'   Tc=15.5 min   CN=55   Runoff=5.68 cfs  0.615 af

Runoff Area=23,043 sf   0.00% Impervious   Runoff Depth=1.52"Subcatchment 34S: XDA3
   Flow Length=156'   Tc=8.3 min   CN=55   Runoff=0.77 cfs  0.067 af

Runoff Area=4,286 sf   23.68% Impervious   Runoff Depth=2.62"Subcatchment 35S: FDA-L3.2
   Tc=10.0 min   CN=68   Runoff=0.26 cfs  0.021 af
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Avg. Flow Depth=0.76'   Max Vel=0.92 fps   Inflow=2.65 cfs  0.273 afReach 30R: Vegetated Swale
n=0.240   L=285.0'   S=0.0561 '/'   Capacity=6.76 cfs   Outflow=2.44 cfs  0.273 af

Peak Elev=127.94'  Storage=11,291 cf   Inflow=6.97 cfs  0.743 afPond 15P: SWMF
   Outflow=3.95 cfs  0.743 af

Peak Elev=153.77'  Storage=907 cf   Inflow=0.92 cfs  0.088 afPond 29P: SWMF-L1
   Outflow=0.21 cfs  0.088 af

Peak Elev=154.88'   Inflow=1.19 cfs  0.090 afPond 30P: Div L1 (DS F.2)
   Primary=0.27 cfs  0.002 af   Secondary=0.92 cfs  0.088 af   Outflow=1.19 cfs  0.090 af

Peak Elev=157.18'  Storage=874 cf   Inflow=1.02 cfs  0.103 afPond 31P: SWMF-1.1 Bioret
   Discarded=0.03 cfs  0.047 af   Primary=0.75 cfs  0.056 af   Outflow=0.79 cfs  0.103 af

Peak Elev=153.14'   Inflow=1.94 cfs  0.174 afPond 32P: Div 2.2 (DS D.2)
   Primary=0.71 cfs  0.019 af   Secondary=1.23 cfs  0.155 af   Outflow=1.94 cfs  0.174 af

Peak Elev=150.58'   Inflow=0.63 cfs  0.044 afPond 33P: Div L2.1
   Primary=0.09 cfs  0.000 af   Secondary=0.55 cfs  0.043 af   Outflow=0.63 cfs  0.044 af

Peak Elev=149.66'  Storage=667 cf   Inflow=0.55 cfs  0.043 afPond 34P: SWMF-L2.1
   Outflow=0.06 cfs  0.043 af

Peak Elev=155.12'   Inflow=1.89 cfs  0.156 afPond 35P: Div 1.2
   Primary=0.89 cfs  0.014 af   Secondary=1.00 cfs  0.142 af   Outflow=1.89 cfs  0.156 af

Peak Elev=145.09'  Storage=685 cf   Inflow=0.64 cfs  0.053 afPond 36P: Rain Garden #1 Lot 3
   Discarded=0.03 cfs  0.036 af   Primary=0.28 cfs  0.017 af   Outflow=0.32 cfs  0.053 af

Peak Elev=155.17'  Storage=2,037 cf   Inflow=1.00 cfs  0.142 afPond 37P: SWMF-1.2
   Outflow=0.18 cfs  0.142 af

Peak Elev=153.13'  Storage=2,460 cf   Inflow=1.23 cfs  0.155 afPond 38P: SWMF-2.2
   Discarded=0.16 cfs  0.151 af   Primary=0.06 cfs  0.004 af   Outflow=0.22 cfs  0.155 af

Peak Elev=136.76'  Storage=607 cf   Inflow=0.56 cfs  0.047 afPond 39P: SWMF-L2.2
   Outflow=0.07 cfs  0.047 af

Peak Elev=138.10'   Inflow=0.60 cfs  0.047 afPond 40P: Div L2.2
   Primary=0.04 cfs  0.000 af   Secondary=0.56 cfs  0.047 af   Outflow=0.60 cfs  0.047 af

Peak Elev=152.51'  Storage=395 cf   Inflow=0.26 cfs  0.021 afPond 41P: Rain Garden #2 Lot 3
   Discarded=0.02 cfs  0.021 af   Primary=0.01 cfs  0.001 af   Outflow=0.03 cfs  0.021 af

   Inflow=4.02 cfs  0.772 afLink 19L: Design Point 1
   Primary=4.02 cfs  0.772 af

   Inflow=3.59 cfs  0.426 afLink 22L: Design Point 2
   Primary=3.59 cfs  0.426 af

   Inflow=0.90 cfs  0.074 afLink 25L: Design Point 3
   Primary=0.90 cfs  0.074 af

   Inflow=0.60 cfs  0.047 afLink 28L: Design Point 4
   Primary=0.60 cfs  0.047 af
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Total Runoff Area = 20.841 ac   Runoff Volume = 3.263 af   Average Runoff Depth = 1.88"
93.43% Pervious = 19.472 ac     6.57% Impervious = 1.369 ac
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Summary for Subcatchment 1S: FDA-2.2

Runoff = 1.94 cfs @ 12.19 hrs,  Volume= 0.174 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 11,021 98 Subdivision Road, HSG B
* 1,437 98 Off-site impervious road, HSG B

1,307 61 >75% Grass cover, Good, HSG B
14,767 55 Woods, Good, HSG B

28,532 74 Weighted Average
16,074 56.34% Pervious Area
12,458 43.66% Impervious Area

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

12.1 100 0.0750 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.6 68 0.1250 1.77 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 65 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 250 0.0750 13.46 10.57 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

13.2 483 Total

Subcatchment 1S: FDA-2.2
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=28,532 sf

Runoff Volume=0.174 af

Runoff Depth=3.18"

Flow Length=483'

Tc=13.2 min

CN=74

1.94 cfs
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Summary for Subcatchment 2S: FDA-1.2

Runoff = 1.89 cfs @ 12.14 hrs,  Volume= 0.156 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

12,720 98 Paved parking, HSG B
3,180 61 >75% Grass cover, Good, HSG B
3,528 55 Woods, Good, HSG B

19,428 84 Weighted Average
6,708 34.53% Pervious Area

12,720 65.47% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: FDA-1.2
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Runoff Area=19,428 sf

Runoff Volume=0.156 af

Runoff Depth=4.20"

Tc=10.0 min

CN=84

1.89 cfs
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Summary for Subcatchment 4S: XDA4

Runoff = 0.60 cfs @ 12.12 hrs,  Volume= 0.047 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

4,225 55 Woods, Good, HSG B
4,225 70 Woods, Good, HSG C
2,091 77 Woods, Good, HSG D

10,541 65 Weighted Average
10,541 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 4S: XDA4
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=10,541 sf

Runoff Volume=0.047 af

Runoff Depth=2.35"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.60 cfs
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Summary for Subcatchment 5S: FDA-L2.1

Runoff = 0.63 cfs @ 12.07 hrs,  Volume= 0.044 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 3,185 98 Driveway and roofs, HSG B
2,550 61 >75% Grass cover, Good, HSG B

5,735 82 Weighted Average
2,550 44.46% Pervious Area
3,185 55.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: FDA-L2.1
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Summary for Subcatchment 6S: FDA-L3.1

Runoff = 0.64 cfs @ 12.15 hrs,  Volume= 0.053 af,  Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 982 98 Lot 3 Roof, HSG B
* 907 98 Lot 3 Roof, HSG B
* 387 98 Walks, Entry Steps, HSG B

5,387 61 >75% Grass cover, Good, HSG B
3,721 55 Woods, Good, HSG B

11,384 66 Weighted Average
9,108 80.01% Pervious Area
2,276 19.99% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 6S: FDA-L3.1

Runoff

Hydrograph
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=11,384 sf

Runoff Volume=0.053 af

Runoff Depth=2.44"

Tc=10.0 min

CN=66

0.64 cfs
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Summary for Subcatchment 20S: FDA-1.3

Runoff = 6.08 cfs @ 12.27 hrs,  Volume= 0.653 af,  Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 9,958 98 Impervious Surfaces, HSG B
* 1,720 85 Maintenance Path, HSG B
* 185 98 Retaining Wall, HSG B

60,200 61 >75% Grass cover, Good, HSG B
2,190 74 >75% Grass cover, Good, HSG C

523 80 >75% Grass cover, Good, HSG D
12,069 48 Brush, Good, HSG B

* 34,260 55 Woods (on-site), Good, HSG B
* 51,994 55 Woods (off-site), Good, HSG B

2,962 70 Woods, Good, HSG C
1,481 77 Woods, Good, HSG D

177,542 60 Weighted Average
167,399 94.29% Pervious Area

10,143 5.71% Impervious Area

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 57 0.0219 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 91 0.1000 15.54 12.21 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

1.6 274 0.0299 2.78 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.0 136 0.0022 0.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.9 974 Total
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Subcatchment 20S: FDA-1.3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=177,542 sf

Runoff Volume=0.653 af

Runoff Depth=1.92"

Flow Length=974'

Tc=17.9 min

CN=60

6.08 cfs
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Summary for Subcatchment 21S: FDA-1.4

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.030 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

478 61 >75% Grass cover, Good, HSG B
124 74 >75% Grass cover, Good, HSG C

62 80 >75% Grass cover, Good, HSG D
3,040 55 Woods, Good, HSG B
2,102 70 Woods, Good, HSG C
1,051 77 Woods, Good, HSG D

6,857 64 Weighted Average
6,857 100.00% Pervious Area

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

5.2 40 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 47 0.2300 2.40 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.5 87 Total

Subcatchment 21S: FDA-1.4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=6,857 sf

Runoff Volume=0.030 af

Runoff Depth=2.26"

Flow Length=87'

Tc=5.5 min

CN=64

0.41 cfs
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Summary for Subcatchment 23S: FDA-L1

Runoff = 1.19 cfs @ 12.07 hrs,  Volume= 0.090 af,  Depth= 5.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

7,928 98 Paved parking, HSG B
784 61 >75% Grass cover, Good, HSG B

8,712 95 Weighted Average
784 9.00% Pervious Area

7,928 91.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: FDA-L1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=8,712 sf

Runoff Volume=0.090 af

Runoff Depth=5.41"

Tc=5.0 min

CN=95

1.19 cfs
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Summary for Subcatchment 24S: FDA-2.1

Runoff = 1.68 cfs @ 12.10 hrs,  Volume= 0.130 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

16,814 61 >75% Grass cover, Good, HSG B
21,954 55 Woods, Good, HSG B

38,768 58 Weighted Average
38,768 100.00% Pervious Area

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

6.0 63 0.1698 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 78 0.0744 4.09 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.3 141 Total

Subcatchment 24S: FDA-2.1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=38,768 sf

Runoff Volume=0.130 af

Runoff Depth=1.76"

Flow Length=141'

Tc=6.3 min

CN=58

1.68 cfs
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Summary for Subcatchment 26S: FDA-3

Runoff = 0.90 cfs @ 12.12 hrs,  Volume= 0.074 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

5,955 61 >75% Grass cover, Good, HSG B
17,100 55 Woods, Good, HSG B

23,055 57 Weighted Average
23,055 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 70 0.0571 3.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 156 Total

Subcatchment 26S: FDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=23,055 sf

Runoff Volume=0.074 af

Runoff Depth=1.68"

Flow Length=156'

Tc=7.6 min

CN=57

0.90 cfs
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Summary for Subcatchment 27S: FDA-4

Runoff = 0.60 cfs @ 12.12 hrs,  Volume= 0.047 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

4,220 55 Woods, Good, HSG B
4,220 70 Woods, Good, HSG C
2,105 77 Woods, Good, HSG D

10,545 65 Weighted Average
10,545 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 27S: FDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=10,545 sf

Runoff Volume=0.047 af

Runoff Depth=2.35"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.60 cfs
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Summary for Subcatchment 29S: FDA-L2.2

Runoff = 0.60 cfs @ 12.07 hrs,  Volume= 0.047 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

4,285 98 Roofs, HSG B

4,285 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: FDA-L2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=4,285 sf

Runoff Volume=0.047 af

Runoff Depth=5.76"

Tc=5.0 min

CN=98

0.60 cfs
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Summary for Subcatchment 30S: XDA1

Runoff = 4.89 cfs @ 12.40 hrs,  Volume= 0.637 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

2,134 98 Unconnected pavement, HSG B
195,802 55 Woods, Good, HSG B

7,144 70 Woods, Good, HSG C
3,572 77 Woods, Good, HSG D

208,652 56 Weighted Average
206,518 98.98% Pervious Area

2,134 1.02% Impervious Area
2,134 100.00% Unconnected

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 185 0.0919 1.52 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.7 367 0.0158 0.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 78 0.0538 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 1,046 Total
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Subcatchment 30S: XDA1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=208,652 sf

Runoff Volume=0.637 af

Runoff Depth=1.60"

Flow Length=1,046'

Tc=25.6 min

CN=56

4.89 cfs
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Summary for Subcatchment 31S: FDA-1.1

Runoff = 1.02 cfs @ 12.22 hrs,  Volume= 0.103 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

18,513 61 >75% Grass cover, Good, HSG B
7,020 55 Woods, Good, HSG B

* 3,739 55 Woods (off-site), Good, HSG B

29,272 59 Weighted Average
29,272 100.00% Pervious Area

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

15.0 Direct Entry, 

Subcatchment 31S: FDA-1.1

Runoff

Hydrograph
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=29,272 sf

Runoff Volume=0.103 af

Runoff Depth=1.84"

Tc=15.0 min

CN=59

1.02 cfs
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Summary for Subcatchment 32S: FDA-2.3

Runoff = 2.65 cfs @ 12.22 hrs,  Volume= 0.273 af,  Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 715 98 Off-Site Road, HSG B
315 98 Unconnected pavement, HSG B
280 98 Unconnected pavement, HSG B

23,051 61 >75% Grass cover, Good, HSG B
60,864 55 Woods, Good, HSG B

85,225 57 Weighted Average
83,915 98.46% Pervious Area

1,310 1.54% Impervious Area
595 45.42% Unconnected

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

8.1 100 0.2050 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.4 148 0.1284 1.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 153 0.0163 0.49 1.29 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.75'  Z= 2.0 '/'  Top.W=5.00'
n= 0.240  Sheet flow over Dense Grass

14.7 401 Total

Subcatchment 32S: FDA-2.3
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=85,225 sf

Runoff Volume=0.273 af

Runoff Depth=1.68"

Flow Length=401'

Tc=14.7 min

CN=57

2.65 cfs
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Summary for Subcatchment 33S: XDA2

Runoff = 5.68 cfs @ 12.24 hrs,  Volume= 0.615 af,  Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

209,785 55 Woods, Good, HSG B
2,178 98 Paved parking, HSG B

211,963 55 Weighted Average
209,785 98.97% Pervious Area

2,178 1.03% Impervious Area

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

10.6 100 0.1050 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.8 106 0.2075 2.28 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 338 0.0740 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

15.5 544 Total

Subcatchment 33S: XDA2

Runoff
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Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=211,963 sf

Runoff Volume=0.615 af

Runoff Depth=1.52"

Flow Length=544'

Tc=15.5 min

CN=55

5.68 cfs
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Summary for Subcatchment 34S: XDA3

Runoff = 0.77 cfs @ 12.13 hrs,  Volume= 0.067 af,  Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

23,043 55 Woods, Good, HSG B

23,043 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 70 0.0571 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.3 156 Total

Subcatchment 34S: XDA3

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=23,043 sf

Runoff Volume=0.067 af

Runoff Depth=1.52"

Flow Length=156'

Tc=8.3 min

CN=55

0.77 cfs
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Summary for Subcatchment 35S: FDA-L3.2

Runoff = 0.26 cfs @ 12.14 hrs,  Volume= 0.021 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (sf) CN Description

* 1,015 98 Driveway, HSG B
1,875 61 >75% Grass cover, Good, HSG B
1,396 55 Woods, Good, HSG B

4,286 68 Weighted Average
3,271 76.32% Pervious Area
1,015 23.68% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 35S: FDA-L3.2

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

25 year Rainfall=6.00"

Runoff Area=4,286 sf

Runoff Volume=0.021 af

Runoff Depth=2.62"

Tc=10.0 min

CN=68

0.26 cfs
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Summary for Reach 30R: Vegetated Swale

Inflow Area = 1.956 ac, 1.54% Impervious,  Inflow Depth = 1.68"    for  25 year event
Inflow = 2.65 cfs @ 12.22 hrs,  Volume= 0.273 af
Outflow = 2.44 cfs @ 12.38 hrs,  Volume= 0.273 af,  Atten= 8%,  Lag= 9.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 16.0 min

Peak Storage= 759 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.76'
Bank-Full Depth= 1.25'  Flow Area= 5.6 sf,  Capacity= 6.76 cfs

2.00'  x  1.25'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 285.0'   Slope= 0.0561 '/'
Inlet Invert= 174.00',  Outlet Invert= 158.00'

Reach 30R: Vegetated Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.956 ac

Avg. Flow Depth=0.76'

Max Vel=0.92 fps

n=0.240

L=285.0'

S=0.0561 '/'

Capacity=6.76 cfs

2.65 cfs

2.44 cfs
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Summary for Pond 15P: SWMF

Inflow Area = 5.984 ac, 15.94% Impervious,  Inflow Depth = 1.49"    for  25 year event
Inflow = 6.97 cfs @ 12.29 hrs,  Volume= 0.743 af
Outflow = 3.95 cfs @ 12.60 hrs,  Volume= 0.743 af,  Atten= 43%,  Lag= 18.9 min
Primary = 3.95 cfs @ 12.60 hrs,  Volume= 0.743 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 126.00'   Surf.Area= 2,806 sf   Storage= 3,133 cf
Peak Elev= 127.94' @ 12.60 hrs   Surf.Area= 6,094 sf   Storage= 11,291 cf   (8,158 cf above start)

Plug-Flow detention time= 229.3 min calculated for 0.671 af (90% of inflow)
Center-of-Mass det. time= 153.0 min ( 1,017.3 - 864.3 )

Volume Invert Avail.Storage Storage Description

#1 121.50' 21,119 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

121.50 0 0 0
122.00 96 24 24
123.00 318 207 231
124.00 513 416 647
125.00 827 670 1,317
126.00 2,806 1,817 3,133
127.00 4,018 3,412 6,545
128.00 6,230 5,124 11,669
129.00 6,090 6,160 17,829
129.50 7,070 3,290 21,119

Device Routing     Invert Outlet Devices

#1 Primary 125.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 126.00' 1.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 126.75' 4.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 127.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Primary 129.20' 6.0' long  (Profile 7) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.99  3.41  3.62   

Primary OutFlow  Max=3.95 cfs @ 12.60 hrs  HW=127.94'   (Free Discharge)
1=Orifice/Grate  (Passes 3.95 cfs of 5.91 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.06 cfs @ 6.61 fps)
3=Orifice/Grate  (Orifice Controls 1.27 cfs @ 4.87 fps)
4=Orifice/Grate  (Orifice Controls 2.62 cfs @ 3.75 fps)

5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: SWMF

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=5.984 ac

Peak Elev=127.94'

Storage=11,291 cf

6.97 cfs

3.95 cfs



Type III 24-hr  25 year Rainfall=6.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 216HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 29P: SWMF-L1

Inflow = 0.92 cfs @ 12.07 hrs,  Volume= 0.088 af
Outflow = 0.21 cfs @ 11.67 hrs,  Volume= 0.088 af,  Atten= 78%,  Lag= 0.0 min
Discarded = 0.21 cfs @ 11.67 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.77' @ 12.52 hrs   Surf.Area= 1,485 sf   Storage= 907 cf

Plug-Flow detention time= 23.0 min calculated for 0.088 af (100% of inflow)
Center-of-Mass det. time= 23.0 min ( 786.6 - 763.6 )

Volume Invert Avail.Storage Storage Description

#1A 152.75' 1,069 cf 27.50'W x 54.00'L x 2.54'H Field A
3,774 cf Overall - 1,102 cf Embedded = 2,672 cf  x 40.0% Voids

#2A 153.25' 1,102 cf Cultec R-150XLHD  x 40  Inside #1
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,171 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 152.75' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.21 cfs @ 11.67 hrs  HW=152.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)
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Pond 29P: SWMF-L1 - Chamber Wizard Field A

Chamber Model = Cultec R-150XLHD (Cultec Recharger® 150XLHD)
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf

Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap

Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

33.0" Wide + 6.0" Spacing = 39.0" C-C Row Spacing

5 Chambers/Row x 10.25' Long +0.75' Row Adjustment = 52.00' Row Length +12.0" End Stone x 2 = 54.00' Base 

Length

8 Rows x 33.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 27.50' Base Width

6.0" Base + 18.5" Chamber Height + 6.0" Cover = 2.54' Field Height

40 Chambers x 27.2 cf  +0.75' Row Adjustment x 2.65 sf x 8 Rows = 1,102.0 cf Chamber Storage

3,774.4 cf Field - 1,102.0 cf Chambers = 2,672.4 cf Stone x 40.0% Voids = 1,069.0 cf Stone Storage

Chamber Storage + Stone Storage = 2,170.9 cf = 0.050 af

Overall Storage Efficiency = 57.5%

40 Chambers

139.8 cy Field

99.0 cy Stone



Type III 24-hr  25 year Rainfall=6.00"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 218HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 29P: SWMF-L1
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Summary for Pond 30P: Div L1 (DS F.2)

[57] Hint: Peaked at 154.88' (Flood elevation advised)

Inflow Area = 0.200 ac, 91.00% Impervious,  Inflow Depth = 5.41"    for  25 year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.090 af
Outflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.090 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.27 cfs @ 12.07 hrs,  Volume= 0.002 af
Secondary = 0.92 cfs @ 12.07 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.88' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 154.00' 12.0"  Round Culvert to MH A.9   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.00' / 153.50'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 154.25' 8.0"  Round Culvert to SWMF L1   
L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.25' / 154.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Device 1 154.79' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.27 cfs @ 12.07 hrs  HW=154.88'   (Free Discharge)
1=Culvert to MH A.9  (Passes 0.27 cfs of 2.34 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.27 cfs @ 0.99 fps)

Secondary OutFlow  Max=0.92 cfs @ 12.07 hrs  HW=154.88'   (Free Discharge)
2=Culvert to SWMF L1  (Inlet Controls 0.92 cfs @ 2.71 fps)
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Pond 30P: Div L1 (DS F.2)
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Summary for Pond 31P: SWMF-1.1 Bioret

Inflow Area = 0.672 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  25 year event
Inflow = 1.02 cfs @ 12.22 hrs,  Volume= 0.103 af
Outflow = 0.79 cfs @ 12.38 hrs,  Volume= 0.103 af,  Atten= 23%,  Lag= 9.5 min
Discarded = 0.03 cfs @ 12.38 hrs,  Volume= 0.047 af
Primary = 0.75 cfs @ 12.38 hrs,  Volume= 0.056 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 157.18' @ 12.38 hrs   Surf.Area= 1,458 sf   Storage= 874 cf

Plug-Flow detention time= 126.2 min calculated for 0.103 af (100% of inflow)
Center-of-Mass det. time= 126.2 min ( 1,000.1 - 873.9 )

Volume Invert Avail.Storage Storage Description

#1 156.50' 1,373 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

156.50 1,133 0 0
157.00 1,370 626 626
157.50 1,620 748 1,373

Device Routing     Invert Outlet Devices

#1 Primary 151.67' 12.0"  Round Culvert   L= 18.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 151.67' / 151.40'   S= 0.0147 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 157.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Discarded 156.50' 1.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.38 hrs  HW=157.18'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.75 cfs @ 12.38 hrs  HW=157.18'   (Free Discharge)
1=Culvert  (Passes 0.75 cfs of 8.46 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.75 cfs @ 1.37 fps)
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Pond 31P: SWMF-1.1 Bioret
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Summary for Pond 32P: Div 2.2 (DS D.2)

[57] Hint: Peaked at 153.14' (Flood elevation advised)

Inflow Area = 0.655 ac, 43.66% Impervious,  Inflow Depth = 3.18"    for  25 year event
Inflow = 1.94 cfs @ 12.19 hrs,  Volume= 0.174 af
Outflow = 1.94 cfs @ 12.19 hrs,  Volume= 0.174 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.71 cfs @ 12.19 hrs,  Volume= 0.019 af
Secondary = 1.23 cfs @ 12.19 hrs,  Volume= 0.155 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.14' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 152.75' 15.0"  Round Culvert to Level Spreader   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.75' / 151.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Secondary 152.50' 10.0"  Round Culvert to SWMF-2.2   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.50' / 152.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Device 1 152.90' 3.0' long x 1.50' rise Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.71 cfs @ 12.19 hrs  HW=153.14'   (Free Discharge)
1=Culvert to Level Spreader  (Inlet Controls 0.71 cfs @ 2.13 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.71 cfs of 1.16 cfs potential flow)

Secondary OutFlow  Max=1.23 cfs @ 12.19 hrs  HW=153.14'   (Free Discharge)
2=Culvert to SWMF-2.2  (Inlet Controls 1.23 cfs @ 2.73 fps)
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Pond 32P: Div 2.2 (DS D.2)
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Summary for Pond 33P: Div L2.1

[57] Hint: Peaked at 150.58' (Flood elevation advised)

Inflow Area = 0.132 ac, 55.54% Impervious,  Inflow Depth = 3.99"    for  25 year event
Inflow = 0.63 cfs @ 12.07 hrs,  Volume= 0.044 af
Outflow = 0.63 cfs @ 12.07 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.09 cfs @ 12.07 hrs,  Volume= 0.000 af
Secondary = 0.55 cfs @ 12.07 hrs,  Volume= 0.043 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.58' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 150.00' 8.0"  Round Culvert to Node EP E.1   
L= 96.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 146.00'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 150.00' 6.0"  Round Culvert to PTF E.1 & SWMF L2.1   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 149.70'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 150.54' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.09 cfs @ 12.07 hrs  HW=150.58'   (Free Discharge)
1=Culvert to Node EP E.1  (Passes 0.09 cfs of 0.84 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.09 cfs @ 0.67 fps)

Secondary OutFlow  Max=0.55 cfs @ 12.07 hrs  HW=150.58'   (Free Discharge)
2=Culvert to PTF E.1 & SWMF L2.1  (Inlet Controls 0.55 cfs @ 2.78 fps)
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Pond 33P: Div L2.1
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Summary for Pond 34P: SWMF-L2.1

Inflow = 0.55 cfs @ 12.07 hrs,  Volume= 0.043 af
Outflow = 0.06 cfs @ 11.60 hrs,  Volume= 0.043 af,  Atten= 89%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.60 hrs,  Volume= 0.043 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 149.66' @ 12.90 hrs   Surf.Area= 449 sf   Storage= 667 cf

Plug-Flow detention time= 82.2 min calculated for 0.043 af (100% of inflow)
Center-of-Mass det. time= 82.2 min ( 891.1 - 808.9 )

Volume Invert Avail.Storage Storage Description

#1A 147.50' 405 cf 25.67'W x 17.50'L x 3.54'H Field A
1,591 cf Overall - 577 cf Embedded = 1,013 cf  x 40.0% Voids

#2A 148.00' 577 cf Cultec R-330XLHD  x 10  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

983 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 147.50' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 11.60 hrs  HW=147.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 34P: SWMF-L2.1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

2 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 15.50' Row Length +12.0" End Stone x 2 = 17.50' Base 

Length

5 Rows x 52.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.67' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

10 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 5 Rows = 577.5 cf Chamber Storage

1,590.8 cf Field - 577.5 cf Chambers = 1,013.3 cf Stone x 40.0% Voids = 405.3 cf Stone Storage

Chamber Storage + Stone Storage = 982.8 cf = 0.023 af

Overall Storage Efficiency = 61.8%

10 Chambers

58.9 cy Field

37.5 cy Stone
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Pond 34P: SWMF-L2.1
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Summary for Pond 35P: Div 1.2

[57] Hint: Peaked at 155.12' (Flood elevation advised)

Inflow Area = 0.446 ac, 65.47% Impervious,  Inflow Depth = 4.20"    for  25 year event
Inflow = 1.89 cfs @ 12.14 hrs,  Volume= 0.156 af
Outflow = 1.89 cfs @ 12.14 hrs,  Volume= 0.156 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.89 cfs @ 12.14 hrs,  Volume= 0.014 af
Secondary = 1.00 cfs @ 12.14 hrs,  Volume= 0.142 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 155.12' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 153.92' 12.0"  Round Culvert to MH A.6   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.92' / 151.00'   S= 0.1622 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 153.75' 6.0"  Round Culvert to SWMF-1.2   
L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.75' / 153.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 154.92' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.89 cfs @ 12.14 hrs  HW=155.12'   (Free Discharge)
1=Culvert to MH A.6  (Passes 0.89 cfs of 3.17 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.89 cfs @ 1.47 fps)

Secondary OutFlow  Max=1.00 cfs @ 12.14 hrs  HW=155.12'   (Free Discharge)
2=Culvert to SWMF-1.2  (Inlet Controls 1.00 cfs @ 5.10 fps)
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Pond 35P: Div 1.2
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Summary for Pond 36P: Rain Garden #1 Lot 3

Inflow Area = 0.261 ac, 19.99% Impervious,  Inflow Depth = 2.44"    for  25 year event
Inflow = 0.64 cfs @ 12.15 hrs,  Volume= 0.053 af
Outflow = 0.32 cfs @ 12.41 hrs,  Volume= 0.053 af,  Atten= 51%,  Lag= 15.8 min
Discarded = 0.03 cfs @ 12.41 hrs,  Volume= 0.036 af
Primary = 0.28 cfs @ 12.41 hrs,  Volume= 0.017 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 145.09' @ 12.41 hrs   Surf.Area= 1,320 sf   Storage= 685 cf

Plug-Flow detention time= 162.8 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 162.8 min ( 1,014.3 - 851.5 )

Volume Invert Avail.Storage Storage Description

#1 144.50' 904 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

144.50 1,025 0 0
144.75 1,135 270 270
145.00 1,245 298 568
145.25 1,450 337 904

Device Routing     Invert Outlet Devices

#1 Primary 145.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 144.50' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.41 hrs  HW=145.09'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.28 cfs @ 12.41 hrs  HW=145.09'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.28 cfs @ 0.99 fps)
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Pond 36P: Rain Garden #1 Lot 3
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Summary for Pond 37P: SWMF-1.2

[81] Warning: Exceeded Pond 35P by 1.16' @ 13.31 hrs

Inflow = 1.00 cfs @ 12.14 hrs,  Volume= 0.142 af
Outflow = 0.18 cfs @ 11.53 hrs,  Volume= 0.142 af,  Atten= 82%,  Lag= 0.0 min
Discarded = 0.18 cfs @ 11.53 hrs,  Volume= 0.142 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 155.17' @ 13.14 hrs   Surf.Area= 1,320 sf   Storage= 2,037 cf

Plug-Flow detention time= 86.4 min calculated for 0.142 af (100% of inflow)
Center-of-Mass det. time= 86.4 min ( 901.0 - 814.6 )

Volume Invert Avail.Storage Storage Description

#1A 153.00' 1,184 cf 23.50'W x 56.17'L x 3.67'H Field A
4,840 cf Overall - 1,880 cf Embedded = 2,960 cf  x 40.0% Voids

#2A 153.50' 1,880 cf Cultec R-V8HD  x 32  Inside #1
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf
Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

3,064 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 153.00' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 11.53 hrs  HW=153.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)
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Pond 37P: SWMF-1.2 - Chamber Wizard Field A

Chamber Model = Cultec R-V8HD (Cultec Recharger® V8HD)
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf

Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

60.0" Wide + 6.0" Spacing = 66.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long -5.83' Row Adjustment = 54.17' Row Length +12.0" End Stone x 2 = 56.17' Base 

Length

4 Rows x 60.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 23.50' Base Width

6.0" Base + 32.0" Chamber Height + 6.0" Cover = 3.67' Field Height

32 Chambers x 65.1 cf  -5.83' Row Adjustment x 8.68 sf x 4 Rows = 1,879.9 cf Chamber Storage

4,840.0 cf Field - 1,879.9 cf Chambers = 2,960.1 cf Stone x 40.0% Voids = 1,184.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,063.9 cf = 0.070 af

Overall Storage Efficiency = 63.3%

32 Chambers

179.3 cy Field

109.6 cy Stone
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Pond 37P: SWMF-1.2
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Summary for Pond 38P: SWMF-2.2

[81] Warning: Exceeded Pond 32P by 0.39' @ 13.29 hrs

Inflow = 1.23 cfs @ 12.19 hrs,  Volume= 0.155 af
Outflow = 0.22 cfs @ 13.24 hrs,  Volume= 0.155 af,  Atten= 82%,  Lag= 63.6 min
Discarded = 0.16 cfs @ 11.59 hrs,  Volume= 0.151 af
Primary = 0.06 cfs @ 13.24 hrs,  Volume= 0.004 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.13' @ 13.24 hrs   Surf.Area= 1,160 sf   Storage= 2,460 cf

Plug-Flow detention time= 139.6 min calculated for 0.155 af (100% of inflow)
Center-of-Mass det. time= 139.6 min ( 987.5 - 848.0 )

Volume Invert Avail.Storage Storage Description

#1A 149.50' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 150.00' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#3B 150.00' 578 cf 20.83'W x 31.50'L x 3.54'H Field B
2,324 cf Overall - 879 cf Embedded = 1,445 cf  x 40.0% Voids

#4B 150.50' 879 cf Cultec R-330XLHD  x 16  Inside #3
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,567 cf Total Available Storage

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

Device Routing     Invert Outlet Devices

#1 Discarded 149.50' 6.000 in/hr Exfiltration over Horizontal area   
#2 Primary 153.00' 8.0"  Round Culvert   L= 15.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 153.00' / 151.50'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.16 cfs @ 11.59 hrs  HW=150.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.06 cfs @ 13.24 hrs  HW=153.13'   (Free Discharge)
2=Culvert  (Inlet Controls 0.06 cfs @ 1.25 fps)
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Pond 38P: SWMF-2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 38P: SWMF-2.2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

2,324.2 cf Field - 879.2 cf Chambers = 1,445.0 cf Stone x 40.0% Voids = 578.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,457.2 cf = 0.033 af

Overall Storage Efficiency = 62.7%

16 Chambers

86.1 cy Field

53.5 cy Stone
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Pond 38P: SWMF-2.2
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Summary for Pond 39P: SWMF-L2.2

[79] Warning: Submerged Pond 40P Secondary device # 2 OUTLET by 0.76'

Inflow = 0.56 cfs @ 12.07 hrs,  Volume= 0.047 af
Outflow = 0.07 cfs @ 11.58 hrs,  Volume= 0.047 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.58 hrs,  Volume= 0.047 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 136.76' @ 12.62 hrs   Surf.Area= 504 sf   Storage= 607 cf

Plug-Flow detention time= 52.4 min calculated for 0.047 af (100% of inflow)
Center-of-Mass det. time= 52.4 min ( 796.7 - 744.3 )

Volume Invert Avail.Storage Storage Description

#1A 135.00' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 135.50' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

1,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 135.00' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 11.58 hrs  HW=135.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 39P: SWMF-L2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 39P: SWMF-L2.2
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Summary for Pond 40P: Div L2.2

[57] Hint: Peaked at 138.10' (Flood elevation advised)

Inflow Area = 0.098 ac,100.00% Impervious,  Inflow Depth = 5.76"    for  25 year event
Inflow = 0.60 cfs @ 12.07 hrs,  Volume= 0.047 af
Outflow = 0.60 cfs @ 12.07 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.04 cfs @ 12.07 hrs,  Volume= 0.000 af
Secondary = 0.56 cfs @ 12.07 hrs,  Volume= 0.047 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 138.10' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 138.00' 12.0"  Round Culvert to MH C.1   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 134.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 137.50' 6.0"  Round Culvert to SWMF L2.2   
L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 137.50' / 136.00'   S= 0.3000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 138.04' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.04 cfs @ 12.07 hrs  HW=138.10'   (Free Discharge)
1=Culvert to MH C.1  (Inlet Controls 0.04 cfs @ 1.06 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.04 cfs of 0.13 cfs potential flow)

Secondary OutFlow  Max=0.56 cfs @ 12.07 hrs  HW=138.10'   (Free Discharge)
2=Culvert to SWMF L2.2  (Inlet Controls 0.56 cfs @ 2.84 fps)
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Pond 40P: Div L2.2
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Summary for Pond 41P: Rain Garden #2 Lot 3

Inflow Area = 0.098 ac, 23.68% Impervious,  Inflow Depth = 2.62"    for  25 year event
Inflow = 0.26 cfs @ 12.14 hrs,  Volume= 0.021 af
Outflow = 0.03 cfs @ 13.06 hrs,  Volume= 0.021 af,  Atten= 87%,  Lag= 55.0 min
Discarded = 0.02 cfs @ 13.06 hrs,  Volume= 0.021 af
Primary = 0.01 cfs @ 13.06 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.51' @ 13.06 hrs   Surf.Area= 922 sf   Storage= 395 cf

Plug-Flow detention time= 191.1 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 191.1 min ( 1,037.8 - 846.7 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 620 0 0
152.25 770 174 174
152.50 920 211 385
153.00 1,038 490 875

Device Routing     Invert Outlet Devices

#1 Primary 152.50' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 152.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 13.06 hrs  HW=152.51'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.01 cfs @ 13.06 hrs  HW=152.51'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.34 fps)
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Pond 41P: Rain Garden #2 Lot 3
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Summary for Link 19L: Design Point 1

Inflow Area = 6.141 ac, 15.53% Impervious,  Inflow Depth = 1.51"    for  25 year event
Inflow = 4.02 cfs @ 12.59 hrs,  Volume= 0.772 af
Primary = 4.02 cfs @ 12.59 hrs,  Volume= 0.772 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 19L: Design Point 1
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Summary for Link 22L: Design Point 2

Inflow Area = 3.501 ac, 9.03% Impervious,  Inflow Depth = 1.46"    for  25 year event
Inflow = 3.59 cfs @ 12.34 hrs,  Volume= 0.426 af
Primary = 3.59 cfs @ 12.34 hrs,  Volume= 0.426 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 22L: Design Point 2
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Summary for Link 25L: Design Point 3

Inflow Area = 0.529 ac, 0.00% Impervious,  Inflow Depth = 1.68"    for  25 year event
Inflow = 0.90 cfs @ 12.12 hrs,  Volume= 0.074 af
Primary = 0.90 cfs @ 12.12 hrs,  Volume= 0.074 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 25L: Design Point 3
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Summary for Link 28L: Design Point 4

Inflow Area = 0.242 ac, 0.00% Impervious,  Inflow Depth = 2.35"    for  25 year event
Inflow = 0.60 cfs @ 12.12 hrs,  Volume= 0.047 af
Primary = 0.60 cfs @ 12.12 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 28L: Design Point 4

Inflow
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Hydrograph
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Inflow Area=0.242 ac
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 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=28,532 sf   43.66% Impervious   Runoff Depth=4.48"Subcatchment 1S: FDA-2.2
   Flow Length=483'   Tc=13.2 min   CN=74   Runoff=2.73 cfs  0.245 af

Runoff Area=19,428 sf   65.47% Impervious   Runoff Depth=5.62"Subcatchment 2S: FDA-1.2
   Tc=10.0 min   CN=84   Runoff=2.50 cfs  0.209 af

Runoff Area=10,541 sf   0.00% Impervious   Runoff Depth=3.49"Subcatchment 4S: XDA4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.91 cfs  0.070 af

Runoff Area=5,735 sf   55.54% Impervious   Runoff Depth=5.39"Subcatchment 5S: FDA-L2.1
   Tc=5.0 min   CN=82   Runoff=0.85 cfs  0.059 af

Runoff Area=11,384 sf   19.99% Impervious   Runoff Depth=3.60"Subcatchment 6S: FDA-L3.1
   Tc=10.0 min   CN=66   Runoff=0.96 cfs  0.078 af

Runoff Area=177,542 sf   5.71% Impervious   Runoff Depth=2.96"Subcatchment 20S: FDA-1.3
   Flow Length=974'   Tc=17.9 min   CN=60   Runoff=9.71 cfs  1.006 af

Runoff Area=6,857 sf   0.00% Impervious   Runoff Depth=3.39"Subcatchment 21S: FDA-1.4
   Flow Length=87'   Tc=5.5 min   CN=64   Runoff=0.63 cfs  0.044 af

Runoff Area=8,712 sf   91.00% Impervious   Runoff Depth=6.90"Subcatchment 23S: FDA-L1
   Tc=5.0 min   CN=95   Runoff=1.50 cfs  0.115 af

Runoff Area=38,768 sf   0.00% Impervious   Runoff Depth=2.76"Subcatchment 24S: FDA-2.1
   Flow Length=141'   Tc=6.3 min   CN=58   Runoff=2.76 cfs  0.204 af

Runoff Area=23,055 sf   0.00% Impervious   Runoff Depth=2.65"Subcatchment 26S: FDA-3
   Flow Length=156'   Tc=7.6 min   CN=57   Runoff=1.50 cfs  0.117 af

Runoff Area=10,545 sf   0.00% Impervious   Runoff Depth=3.49"Subcatchment 27S: FDA-4
   Flow Length=100'   Slope=0.1900 '/'   Tc=8.3 min   CN=65   Runoff=0.91 cfs  0.070 af

Runoff Area=4,285 sf   100.00% Impervious   Runoff Depth=7.26"Subcatchment 29S: FDA-L2.2
   Tc=5.0 min   CN=98   Runoff=0.75 cfs  0.060 af

Runoff Area=208,652 sf   1.02% Impervious   Runoff Depth=2.55"Subcatchment 30S: XDA1
   Flow Length=1,046'   Tc=25.6 min   CN=56   Runoff=8.27 cfs  1.018 af

Runoff Area=29,272 sf   0.00% Impervious   Runoff Depth=2.86"Subcatchment 31S: FDA-1.1
   Tc=15.0 min   CN=59   Runoff=1.65 cfs  0.160 af

Runoff Area=85,225 sf   1.54% Impervious   Runoff Depth=2.65"Subcatchment 32S: FDA-2.3
   Flow Length=401'   Tc=14.7 min   CN=57   Runoff=4.43 cfs  0.432 af

Runoff Area=211,963 sf   1.03% Impervious   Runoff Depth=2.45"Subcatchment 33S: XDA2
   Flow Length=544'   Tc=15.5 min   CN=55   Runoff=9.81 cfs  0.993 af

Runoff Area=23,043 sf   0.00% Impervious   Runoff Depth=2.45"Subcatchment 34S: XDA3
   Flow Length=156'   Tc=8.3 min   CN=55   Runoff=1.33 cfs  0.108 af

Runoff Area=4,286 sf   23.68% Impervious   Runoff Depth=3.82"Subcatchment 35S: FDA-L3.2
   Tc=10.0 min   CN=68   Runoff=0.38 cfs  0.031 af
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Avg. Flow Depth=0.99'   Max Vel=1.06 fps   Inflow=4.43 cfs  0.432 afReach 30R: Vegetated Swale
n=0.240   L=285.0'   S=0.0561 '/'   Capacity=6.76 cfs   Outflow=4.14 cfs  0.432 af

Peak Elev=128.91'  Storage=17,299 cf   Inflow=12.58 cfs  1.197 afPond 15P: SWMF
   Outflow=6.08 cfs  1.197 af

Peak Elev=154.05'  Storage=1,219 cf   Inflow=0.99 cfs  0.110 afPond 29P: SWMF-L1
   Outflow=0.21 cfs  0.110 af

Peak Elev=154.93'   Inflow=1.50 cfs  0.115 afPond 30P: Div L1 (DS F.2)
   Primary=0.51 cfs  0.005 af   Secondary=0.99 cfs  0.110 af   Outflow=1.50 cfs  0.115 af

Peak Elev=157.27'  Storage=1,021 cf   Inflow=1.65 cfs  0.160 afPond 31P: SWMF-1.1 Bioret
   Discarded=0.03 cfs  0.050 af   Primary=1.48 cfs  0.110 af   Outflow=1.52 cfs  0.160 af

Peak Elev=153.27'   Inflow=2.73 cfs  0.245 afPond 32P: Div 2.2 (DS D.2)
   Primary=1.17 cfs  0.035 af   Secondary=1.56 cfs  0.209 af   Outflow=2.73 cfs  0.245 af

Peak Elev=150.63'   Inflow=0.85 cfs  0.059 afPond 33P: Div L2.1
   Primary=0.26 cfs  0.002 af   Secondary=0.58 cfs  0.057 af   Outflow=0.85 cfs  0.059 af

Peak Elev=150.81'  Storage=941 cf   Inflow=0.58 cfs  0.057 afPond 34P: SWMF-L2.1
   Outflow=0.06 cfs  0.057 af

Peak Elev=155.20'   Inflow=2.50 cfs  0.209 afPond 35P: Div 1.2
   Primary=1.46 cfs  0.028 af   Secondary=1.04 cfs  0.181 af   Outflow=2.50 cfs  0.209 af

Peak Elev=145.16'  Storage=782 cf   Inflow=0.96 cfs  0.078 afPond 36P: Rain Garden #1 Lot 3
   Discarded=0.03 cfs  0.041 af   Primary=0.68 cfs  0.037 af   Outflow=0.71 cfs  0.078 af

Peak Elev=155.97'  Storage=2,688 cf   Inflow=1.04 cfs  0.181 afPond 37P: SWMF-1.2
   Outflow=0.18 cfs  0.181 af

Peak Elev=153.49'  Storage=2,554 cf   Inflow=1.56 cfs  0.209 afPond 38P: SWMF-2.2
   Discarded=0.16 cfs  0.175 af   Primary=0.66 cfs  0.034 af   Outflow=0.83 cfs  0.209 af

Peak Elev=137.32'  Storage=810 cf   Inflow=0.62 cfs  0.059 afPond 39P: SWMF-L2.2
   Outflow=0.07 cfs  0.059 af

Peak Elev=138.18'   Inflow=0.75 cfs  0.060 afPond 40P: Div L2.2
   Primary=0.13 cfs  0.001 af   Secondary=0.62 cfs  0.059 af   Outflow=0.75 cfs  0.060 af

Peak Elev=152.56'  Storage=442 cf   Inflow=0.38 cfs  0.031 afPond 41P: Rain Garden #2 Lot 3
   Discarded=0.02 cfs  0.024 af   Primary=0.16 cfs  0.008 af   Outflow=0.18 cfs  0.031 af

   Inflow=6.18 cfs  1.242 afLink 19L: Design Point 1
   Primary=6.18 cfs  1.242 af

   Inflow=6.11 cfs  0.707 afLink 22L: Design Point 2
   Primary=6.11 cfs  0.707 af

   Inflow=1.50 cfs  0.117 afLink 25L: Design Point 3
   Primary=1.50 cfs  0.117 af

   Inflow=0.91 cfs  0.070 afLink 28L: Design Point 4
   Primary=0.91 cfs  0.070 af
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Total Runoff Area = 20.841 ac   Runoff Volume = 5.021 af   Average Runoff Depth = 2.89"
93.43% Pervious = 19.472 ac     6.57% Impervious = 1.369 ac
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Summary for Subcatchment 1S: FDA-2.2

Runoff = 2.73 cfs @ 12.18 hrs,  Volume= 0.245 af,  Depth= 4.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 11,021 98 Subdivision Road, HSG B
* 1,437 98 Off-site impervious road, HSG B

1,307 61 >75% Grass cover, Good, HSG B
14,767 55 Woods, Good, HSG B

28,532 74 Weighted Average
16,074 56.34% Pervious Area
12,458 43.66% Impervious Area

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

12.1 100 0.0750 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.6 68 0.1250 1.77 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 65 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 250 0.0750 13.46 10.57 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

13.2 483 Total

Subcatchment 1S: FDA-2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=28,532 sf

Runoff Volume=0.245 af

Runoff Depth=4.48"

Flow Length=483'

Tc=13.2 min

CN=74

2.73 cfs
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Summary for Subcatchment 2S: FDA-1.2

Runoff = 2.50 cfs @ 12.14 hrs,  Volume= 0.209 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

12,720 98 Paved parking, HSG B
3,180 61 >75% Grass cover, Good, HSG B
3,528 55 Woods, Good, HSG B

19,428 84 Weighted Average
6,708 34.53% Pervious Area

12,720 65.47% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 2S: FDA-1.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=19,428 sf

Runoff Volume=0.209 af

Runoff Depth=5.62"

Tc=10.0 min

CN=84

2.50 cfs
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Summary for Subcatchment 4S: XDA4

Runoff = 0.91 cfs @ 12.12 hrs,  Volume= 0.070 af,  Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

4,225 55 Woods, Good, HSG B
4,225 70 Woods, Good, HSG C
2,091 77 Woods, Good, HSG D

10,541 65 Weighted Average
10,541 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 4S: XDA4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=10,541 sf

Runoff Volume=0.070 af

Runoff Depth=3.49"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.91 cfs
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Summary for Subcatchment 5S: FDA-L2.1

Runoff = 0.85 cfs @ 12.07 hrs,  Volume= 0.059 af,  Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 3,185 98 Driveway and roofs, HSG B
2,550 61 >75% Grass cover, Good, HSG B

5,735 82 Weighted Average
2,550 44.46% Pervious Area
3,185 55.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: FDA-L2.1

Runoff

Hydrograph
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=5,735 sf

Runoff Volume=0.059 af

Runoff Depth=5.39"

Tc=5.0 min

CN=82

0.85 cfs



Type III 24-hr  100 year Rainfall=7.50"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 259HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: FDA-L3.1

Runoff = 0.96 cfs @ 12.14 hrs,  Volume= 0.078 af,  Depth= 3.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 982 98 Lot 3 Roof, HSG B
* 907 98 Lot 3 Roof, HSG B
* 387 98 Walks, Entry Steps, HSG B

5,387 61 >75% Grass cover, Good, HSG B
3,721 55 Woods, Good, HSG B

11,384 66 Weighted Average
9,108 80.01% Pervious Area
2,276 19.99% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 6S: FDA-L3.1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=11,384 sf

Runoff Volume=0.078 af

Runoff Depth=3.60"

Tc=10.0 min

CN=66

0.96 cfs
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Summary for Subcatchment 20S: FDA-1.3

Runoff = 9.71 cfs @ 12.26 hrs,  Volume= 1.006 af,  Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 9,958 98 Impervious Surfaces, HSG B
* 1,720 85 Maintenance Path, HSG B
* 185 98 Retaining Wall, HSG B

60,200 61 >75% Grass cover, Good, HSG B
2,190 74 >75% Grass cover, Good, HSG C

523 80 >75% Grass cover, Good, HSG D
12,069 48 Brush, Good, HSG B

* 34,260 55 Woods (on-site), Good, HSG B
* 51,994 55 Woods (off-site), Good, HSG B

2,962 70 Woods, Good, HSG C
1,481 77 Woods, Good, HSG D

177,542 60 Weighted Average
167,399 94.29% Pervious Area

10,143 5.71% Impervious Area

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 57 0.0219 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 91 0.1000 15.54 12.21 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

1.6 274 0.0299 2.78 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

3.0 136 0.0022 0.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

17.9 974 Total
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Subcatchment 20S: FDA-1.3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=177,542 sf

Runoff Volume=1.006 af

Runoff Depth=2.96"

Flow Length=974'

Tc=17.9 min

CN=60

9.71 cfs
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Summary for Subcatchment 21S: FDA-1.4

Runoff = 0.63 cfs @ 12.08 hrs,  Volume= 0.044 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

478 61 >75% Grass cover, Good, HSG B
124 74 >75% Grass cover, Good, HSG C

62 80 >75% Grass cover, Good, HSG D
3,040 55 Woods, Good, HSG B
2,102 70 Woods, Good, HSG C
1,051 77 Woods, Good, HSG D

6,857 64 Weighted Average
6,857 100.00% Pervious Area

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

5.2 40 0.1000 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 47 0.2300 2.40 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.5 87 Total

Subcatchment 21S: FDA-1.4

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=6,857 sf

Runoff Volume=0.044 af

Runoff Depth=3.39"

Flow Length=87'

Tc=5.5 min

CN=64

0.63 cfs
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Summary for Subcatchment 23S: FDA-L1

Runoff = 1.50 cfs @ 12.07 hrs,  Volume= 0.115 af,  Depth= 6.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

7,928 98 Paved parking, HSG B
784 61 >75% Grass cover, Good, HSG B

8,712 95 Weighted Average
784 9.00% Pervious Area

7,928 91.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: FDA-L1

Runoff
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=8,712 sf

Runoff Volume=0.115 af

Runoff Depth=6.90"

Tc=5.0 min

CN=95

1.50 cfs
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Summary for Subcatchment 24S: FDA-2.1

Runoff = 2.76 cfs @ 12.10 hrs,  Volume= 0.204 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

16,814 61 >75% Grass cover, Good, HSG B
21,954 55 Woods, Good, HSG B

38,768 58 Weighted Average
38,768 100.00% Pervious Area

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

6.0 63 0.1698 0.17 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 78 0.0744 4.09 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.3 141 Total

Subcatchment 24S: FDA-2.1

Runoff
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=38,768 sf

Runoff Volume=0.204 af

Runoff Depth=2.76"

Flow Length=141'

Tc=6.3 min

CN=58

2.76 cfs
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Summary for Subcatchment 26S: FDA-3

Runoff = 1.50 cfs @ 12.12 hrs,  Volume= 0.117 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

5,955 61 >75% Grass cover, Good, HSG B
17,100 55 Woods, Good, HSG B

23,055 57 Weighted Average
23,055 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.3 70 0.0571 3.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 156 Total

Subcatchment 26S: FDA-3
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=23,055 sf

Runoff Volume=0.117 af

Runoff Depth=2.65"

Flow Length=156'

Tc=7.6 min

CN=57

1.50 cfs
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Summary for Subcatchment 27S: FDA-4

Runoff = 0.91 cfs @ 12.12 hrs,  Volume= 0.070 af,  Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

4,220 55 Woods, Good, HSG B
4,220 70 Woods, Good, HSG C
2,105 77 Woods, Good, HSG D

10,545 65 Weighted Average
10,545 100.00% Pervious Area

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

8.3 100 0.1900 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment 27S: FDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=10,545 sf

Runoff Volume=0.070 af

Runoff Depth=3.49"

Flow Length=100'

Slope=0.1900 '/'

Tc=8.3 min

CN=65

0.91 cfs
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Summary for Subcatchment 29S: FDA-L2.2

Runoff = 0.75 cfs @ 12.07 hrs,  Volume= 0.060 af,  Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

4,285 98 Roofs, HSG B

4,285 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: FDA-L2.2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=4,285 sf

Runoff Volume=0.060 af

Runoff Depth=7.26"

Tc=5.0 min

CN=98

0.75 cfs
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Summary for Subcatchment 30S: XDA1

Runoff = 8.27 cfs @ 12.38 hrs,  Volume= 1.018 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

2,134 98 Unconnected pavement, HSG B
195,802 55 Woods, Good, HSG B

7,144 70 Woods, Good, HSG C
3,572 77 Woods, Good, HSG D

208,652 56 Weighted Average
206,518 98.98% Pervious Area

2,134 1.02% Impervious Area
2,134 100.00% Unconnected

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

8.7 100 0.1700 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 133 0.1880 2.17 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 183 0.0383 0.98 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 185 0.0919 1.52 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.7 367 0.0158 0.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 78 0.0538 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.6 1,046 Total
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Subcatchment 30S: XDA1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=208,652 sf

Runoff Volume=1.018 af

Runoff Depth=2.55"

Flow Length=1,046'

Tc=25.6 min

CN=56

8.27 cfs
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Summary for Subcatchment 31S: FDA-1.1

Runoff = 1.65 cfs @ 12.22 hrs,  Volume= 0.160 af,  Depth= 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

18,513 61 >75% Grass cover, Good, HSG B
7,020 55 Woods, Good, HSG B

* 3,739 55 Woods (off-site), Good, HSG B

29,272 59 Weighted Average
29,272 100.00% Pervious Area

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

15.0 Direct Entry, 

Subcatchment 31S: FDA-1.1

Runoff

Hydrograph
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=29,272 sf

Runoff Volume=0.160 af

Runoff Depth=2.86"

Tc=15.0 min

CN=59

1.65 cfs
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Summary for Subcatchment 32S: FDA-2.3

Runoff = 4.43 cfs @ 12.21 hrs,  Volume= 0.432 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 715 98 Off-Site Road, HSG B
315 98 Unconnected pavement, HSG B
280 98 Unconnected pavement, HSG B

23,051 61 >75% Grass cover, Good, HSG B
60,864 55 Woods, Good, HSG B

85,225 57 Weighted Average
83,915 98.46% Pervious Area

1,310 1.54% Impervious Area
595 45.42% Unconnected

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

8.1 100 0.2050 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.4 148 0.1284 1.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 153 0.0163 0.49 1.29 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.75'  Z= 2.0 '/'  Top.W=5.00'
n= 0.240  Sheet flow over Dense Grass

14.7 401 Total

Subcatchment 32S: FDA-2.3

Runoff
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=85,225 sf

Runoff Volume=0.432 af

Runoff Depth=2.65"

Flow Length=401'

Tc=14.7 min

CN=57

4.43 cfs
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Summary for Subcatchment 33S: XDA2

Runoff = 9.81 cfs @ 12.23 hrs,  Volume= 0.993 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

209,785 55 Woods, Good, HSG B
2,178 98 Paved parking, HSG B

211,963 55 Weighted Average
209,785 98.97% Pervious Area

2,178 1.03% Impervious Area

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

10.6 100 0.1050 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

0.8 106 0.2075 2.28 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.1 338 0.0740 1.36 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

15.5 544 Total

Subcatchment 33S: XDA2

Runoff
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=211,963 sf

Runoff Volume=0.993 af

Runoff Depth=2.45"

Flow Length=544'

Tc=15.5 min

CN=55

9.81 cfs
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Summary for Subcatchment 34S: XDA3

Runoff = 1.33 cfs @ 12.13 hrs,  Volume= 0.108 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

23,043 55 Woods, Good, HSG B

23,043 100.00% Pervious Area

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

7.3 86 0.1977 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.0 70 0.0571 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.3 156 Total

Subcatchment 34S: XDA3

Runoff
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=23,043 sf

Runoff Volume=0.108 af

Runoff Depth=2.45"

Flow Length=156'

Tc=8.3 min

CN=55

1.33 cfs
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Summary for Subcatchment 35S: FDA-L3.2

Runoff = 0.38 cfs @ 12.14 hrs,  Volume= 0.031 af,  Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=7.50"

Area (sf) CN Description

* 1,015 98 Driveway, HSG B
1,875 61 >75% Grass cover, Good, HSG B
1,396 55 Woods, Good, HSG B

4,286 68 Weighted Average
3,271 76.32% Pervious Area
1,015 23.68% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 35S: FDA-L3.2
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Time  (hours)
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Type III 24-hr

100 year Rainfall=7.50"

Runoff Area=4,286 sf

Runoff Volume=0.031 af

Runoff Depth=3.82"

Tc=10.0 min

CN=68

0.38 cfs
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Summary for Reach 30R: Vegetated Swale

Inflow Area = 1.956 ac, 1.54% Impervious,  Inflow Depth = 2.65"    for  100 year event
Inflow = 4.43 cfs @ 12.21 hrs,  Volume= 0.432 af
Outflow = 4.14 cfs @ 12.35 hrs,  Volume= 0.432 af,  Atten= 6%,  Lag= 8.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.06 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.33 fps,  Avg. Travel Time= 14.3 min

Peak Storage= 1,118 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.99'
Bank-Full Depth= 1.25'  Flow Area= 5.6 sf,  Capacity= 6.76 cfs

2.00'  x  1.25'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 2.0 '/'   Top Width= 7.00'
Length= 285.0'   Slope= 0.0561 '/'
Inlet Invert= 174.00',  Outlet Invert= 158.00'

Reach 30R: Vegetated Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.956 ac

Avg. Flow Depth=0.99'

Max Vel=1.06 fps

n=0.240

L=285.0'

S=0.0561 '/'

Capacity=6.76 cfs

4.43 cfs

4.14 cfs
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Summary for Pond 15P: SWMF

Inflow Area = 5.984 ac, 15.94% Impervious,  Inflow Depth = 2.40"    for  100 year event
Inflow = 12.58 cfs @ 12.25 hrs,  Volume= 1.197 af
Outflow = 6.08 cfs @ 12.60 hrs,  Volume= 1.197 af,  Atten= 52%,  Lag= 21.3 min
Primary = 6.08 cfs @ 12.60 hrs,  Volume= 1.197 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 126.00'   Surf.Area= 2,806 sf   Storage= 3,133 cf
Peak Elev= 128.91' @ 12.60 hrs   Surf.Area= 6,102 sf   Storage= 17,299 cf   (14,166 cf above start)

Plug-Flow detention time= 153.6 min calculated for 1.125 af (94% of inflow)
Center-of-Mass det. time= 108.0 min ( 958.7 - 850.6 )

Volume Invert Avail.Storage Storage Description

#1 121.50' 21,119 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

121.50 0 0 0
122.00 96 24 24
123.00 318 207 231
124.00 513 416 647
125.00 827 670 1,317
126.00 2,806 1,817 3,133
127.00 4,018 3,412 6,545
128.00 6,230 5,124 11,669
129.00 6,090 6,160 17,829
129.50 7,070 3,290 21,119

Device Routing     Invert Outlet Devices

#1 Primary 125.00' 12.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 126.00' 1.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 126.75' 4.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 127.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Primary 129.20' 6.0' long  (Profile 7) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.99  3.41  3.62   

Primary OutFlow  Max=6.08 cfs @ 12.60 hrs  HW=128.91'   (Free Discharge)
1=Orifice/Grate  (Passes 6.08 cfs of 6.99 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.08 cfs @ 8.14 fps)
3=Orifice/Grate  (Orifice Controls 1.78 cfs @ 6.80 fps)
4=Orifice/Grate  (Orifice Controls 4.22 cfs @ 6.05 fps)

5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 15P: SWMF

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=5.984 ac

Peak Elev=128.91'

Storage=17,299 cf

12.58 cfs

6.08 cfs
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Summary for Pond 29P: SWMF-L1

[79] Warning: Submerged Pond 30P Secondary device # 2 OUTLET by 0.05'

Inflow = 0.99 cfs @ 12.07 hrs,  Volume= 0.110 af
Outflow = 0.21 cfs @ 11.62 hrs,  Volume= 0.110 af,  Atten= 79%,  Lag= 0.0 min
Discarded = 0.21 cfs @ 11.62 hrs,  Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.05' @ 12.56 hrs   Surf.Area= 1,485 sf   Storage= 1,219 cf

Plug-Flow detention time= 32.9 min calculated for 0.110 af (100% of inflow)
Center-of-Mass det. time= 32.9 min ( 791.9 - 759.0 )

Volume Invert Avail.Storage Storage Description

#1A 152.75' 1,069 cf 27.50'W x 54.00'L x 2.54'H Field A
3,774 cf Overall - 1,102 cf Embedded = 2,672 cf  x 40.0% Voids

#2A 153.25' 1,102 cf Cultec R-150XLHD  x 40  Inside #1
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,171 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 152.75' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.21 cfs @ 11.62 hrs  HW=152.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)
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Pond 29P: SWMF-L1 - Chamber Wizard Field A

Chamber Model = Cultec R-150XLHD (Cultec Recharger® 150XLHD)
Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf

Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap

Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

33.0" Wide + 6.0" Spacing = 39.0" C-C Row Spacing

5 Chambers/Row x 10.25' Long +0.75' Row Adjustment = 52.00' Row Length +12.0" End Stone x 2 = 54.00' Base 

Length

8 Rows x 33.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 27.50' Base Width

6.0" Base + 18.5" Chamber Height + 6.0" Cover = 2.54' Field Height

40 Chambers x 27.2 cf  +0.75' Row Adjustment x 2.65 sf x 8 Rows = 1,102.0 cf Chamber Storage

3,774.4 cf Field - 1,102.0 cf Chambers = 2,672.4 cf Stone x 40.0% Voids = 1,069.0 cf Stone Storage

Chamber Storage + Stone Storage = 2,170.9 cf = 0.050 af

Overall Storage Efficiency = 57.5%

40 Chambers

139.8 cy Field

99.0 cy Stone
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Pond 29P: SWMF-L1

Inflow
Discarded

Hydrograph
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Peak Elev=154.05'

Storage=1,219 cf

0.99 cfs

0.21 cfs
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Summary for Pond 30P: Div L1 (DS F.2)

[57] Hint: Peaked at 154.93' (Flood elevation advised)

Inflow Area = 0.200 ac, 91.00% Impervious,  Inflow Depth = 6.90"    for  100 year event
Inflow = 1.50 cfs @ 12.07 hrs,  Volume= 0.115 af
Outflow = 1.50 cfs @ 12.07 hrs,  Volume= 0.115 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.51 cfs @ 12.07 hrs,  Volume= 0.005 af
Secondary = 0.99 cfs @ 12.07 hrs,  Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 154.93' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 154.00' 12.0"  Round Culvert to MH A.9   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.00' / 153.50'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 154.25' 8.0"  Round Culvert to SWMF L1   
L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 154.25' / 154.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Device 1 154.79' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.51 cfs @ 12.07 hrs  HW=154.93'   (Free Discharge)
1=Culvert to MH A.9  (Passes 0.51 cfs of 2.50 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.51 cfs @ 1.23 fps)

Secondary OutFlow  Max=0.99 cfs @ 12.07 hrs  HW=154.93'   (Free Discharge)
2=Culvert to SWMF L1  (Inlet Controls 0.99 cfs @ 2.84 fps)
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Pond 30P: Div L1 (DS F.2)

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  

(c
fs

) 1

0

Inflow Area=0.200 ac

Peak Elev=154.93'

1.50 cfs

1.50 cfs

0.51 cfs

0.99 cfs



Type III 24-hr  100 year Rainfall=7.50"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 283HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 31P: SWMF-1.1 Bioret

Inflow Area = 0.672 ac, 0.00% Impervious,  Inflow Depth = 2.86"    for  100 year event
Inflow = 1.65 cfs @ 12.22 hrs,  Volume= 0.160 af
Outflow = 1.52 cfs @ 12.29 hrs,  Volume= 0.160 af,  Atten= 8%,  Lag= 4.1 min
Discarded = 0.03 cfs @ 12.29 hrs,  Volume= 0.050 af
Primary = 1.48 cfs @ 12.29 hrs,  Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 157.27' @ 12.29 hrs   Surf.Area= 1,507 sf   Storage= 1,021 cf

Plug-Flow detention time= 87.8 min calculated for 0.160 af (100% of inflow)
Center-of-Mass det. time= 87.8 min ( 948.1 - 860.3 )

Volume Invert Avail.Storage Storage Description

#1 156.50' 1,373 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

156.50 1,133 0 0
157.00 1,370 626 626
157.50 1,620 748 1,373

Device Routing     Invert Outlet Devices

#1 Primary 151.67' 12.0"  Round Culvert   L= 18.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 151.67' / 151.40'   S= 0.0147 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 157.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Discarded 156.50' 1.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.03 cfs @ 12.29 hrs  HW=157.27'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=1.48 cfs @ 12.29 hrs  HW=157.27'   (Free Discharge)
1=Culvert  (Passes 1.48 cfs of 8.54 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.48 cfs @ 1.71 fps)
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Pond 31P: SWMF-1.1 Bioret
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Summary for Pond 32P: Div 2.2 (DS D.2)

[57] Hint: Peaked at 153.27' (Flood elevation advised)

Inflow Area = 0.655 ac, 43.66% Impervious,  Inflow Depth = 4.48"    for  100 year event
Inflow = 2.73 cfs @ 12.18 hrs,  Volume= 0.245 af
Outflow = 2.73 cfs @ 12.18 hrs,  Volume= 0.245 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.17 cfs @ 12.18 hrs,  Volume= 0.035 af
Secondary = 1.56 cfs @ 12.18 hrs,  Volume= 0.209 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.27' @ 12.18 hrs

Device Routing     Invert Outlet Devices

#1 Primary 152.75' 15.0"  Round Culvert to Level Spreader   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.75' / 151.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Secondary 152.50' 10.0"  Round Culvert to SWMF-2.2   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 152.50' / 152.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Device 1 152.90' 3.0' long x 1.50' rise Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.17 cfs @ 12.18 hrs  HW=153.27'   (Free Discharge)
1=Culvert to Level Spreader  (Inlet Controls 1.17 cfs @ 2.44 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.17 cfs of 2.12 cfs potential flow)

Secondary OutFlow  Max=1.56 cfs @ 12.18 hrs  HW=153.27'   (Free Discharge)
2=Culvert to SWMF-2.2  (Inlet Controls 1.56 cfs @ 2.98 fps)
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Pond 32P: Div 2.2 (DS D.2)
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Summary for Pond 33P: Div L2.1

[57] Hint: Peaked at 150.63' (Flood elevation advised)

Inflow Area = 0.132 ac, 55.54% Impervious,  Inflow Depth = 5.39"    for  100 year event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.059 af
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.26 cfs @ 12.07 hrs,  Volume= 0.002 af
Secondary = 0.58 cfs @ 12.07 hrs,  Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.63' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 150.00' 8.0"  Round Culvert to Node EP E.1   
L= 96.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 146.00'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 150.00' 6.0"  Round Culvert to PTF E.1 & SWMF L2.1   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 150.00' / 149.70'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 150.54' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.26 cfs @ 12.07 hrs  HW=150.63'   (Free Discharge)
1=Culvert to Node EP E.1  (Passes 0.26 cfs of 0.92 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.26 cfs @ 0.98 fps)

Secondary OutFlow  Max=0.58 cfs @ 12.07 hrs  HW=150.63'   (Free Discharge)
2=Culvert to PTF E.1 & SWMF L2.1  (Inlet Controls 0.58 cfs @ 2.97 fps)
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Pond 33P: Div L2.1
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Summary for Pond 34P: SWMF-L2.1

[81] Warning: Exceeded Pond 33P by 0.67' @ 13.32 hrs

Inflow = 0.58 cfs @ 12.07 hrs,  Volume= 0.057 af
Outflow = 0.06 cfs @ 11.34 hrs,  Volume= 0.057 af,  Atten= 89%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.34 hrs,  Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 150.81' @ 13.26 hrs   Surf.Area= 449 sf   Storage= 941 cf

Plug-Flow detention time= 123.8 min calculated for 0.057 af (100% of inflow)
Center-of-Mass det. time= 123.8 min ( 926.1 - 802.4 )

Volume Invert Avail.Storage Storage Description

#1A 147.50' 405 cf 25.67'W x 17.50'L x 3.54'H Field A
1,591 cf Overall - 577 cf Embedded = 1,013 cf  x 40.0% Voids

#2A 148.00' 577 cf Cultec R-330XLHD  x 10  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

983 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 147.50' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 11.34 hrs  HW=147.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 34P: SWMF-L2.1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 5 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

2 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 15.50' Row Length +12.0" End Stone x 2 = 17.50' Base 

Length

5 Rows x 52.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.67' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

10 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 5 Rows = 577.5 cf Chamber Storage

1,590.8 cf Field - 577.5 cf Chambers = 1,013.3 cf Stone x 40.0% Voids = 405.3 cf Stone Storage

Chamber Storage + Stone Storage = 982.8 cf = 0.023 af

Overall Storage Efficiency = 61.8%

10 Chambers

58.9 cy Field

37.5 cy Stone
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Pond 34P: SWMF-L2.1
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Summary for Pond 35P: Div 1.2

[57] Hint: Peaked at 155.20' (Flood elevation advised)

Inflow Area = 0.446 ac, 65.47% Impervious,  Inflow Depth = 5.62"    for  100 year event
Inflow = 2.50 cfs @ 12.14 hrs,  Volume= 0.209 af
Outflow = 2.50 cfs @ 12.14 hrs,  Volume= 0.209 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.46 cfs @ 12.14 hrs,  Volume= 0.028 af
Secondary = 1.04 cfs @ 12.14 hrs,  Volume= 0.181 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 155.20' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 153.92' 12.0"  Round Culvert to MH A.6   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.92' / 151.00'   S= 0.1622 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 153.75' 6.0"  Round Culvert to SWMF-1.2   
L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.75' / 153.50'   S= 0.0417 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 154.92' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.46 cfs @ 12.14 hrs  HW=155.20'   (Free Discharge)
1=Culvert to MH A.6  (Passes 1.46 cfs of 3.35 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 1.46 cfs @ 1.74 fps)

Secondary OutFlow  Max=1.04 cfs @ 12.14 hrs  HW=155.20'   (Free Discharge)
2=Culvert to SWMF-1.2  (Inlet Controls 1.04 cfs @ 5.28 fps)
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Pond 35P: Div 1.2
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Summary for Pond 36P: Rain Garden #1 Lot 3

Inflow Area = 0.261 ac, 19.99% Impervious,  Inflow Depth = 3.60"    for  100 year event
Inflow = 0.96 cfs @ 12.14 hrs,  Volume= 0.078 af
Outflow = 0.71 cfs @ 12.25 hrs,  Volume= 0.078 af,  Atten= 26%,  Lag= 6.4 min
Discarded = 0.03 cfs @ 12.25 hrs,  Volume= 0.041 af
Primary = 0.68 cfs @ 12.25 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 145.16' @ 12.25 hrs   Surf.Area= 1,379 sf   Storage= 782 cf

Plug-Flow detention time= 130.1 min calculated for 0.078 af (100% of inflow)
Center-of-Mass det. time= 130.2 min ( 970.2 - 840.0 )

Volume Invert Avail.Storage Storage Description

#1 144.50' 904 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

144.50 1,025 0 0
144.75 1,135 270 270
145.00 1,245 298 568
145.25 1,450 337 904

Device Routing     Invert Outlet Devices

#1 Primary 145.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 144.50' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.25 hrs  HW=145.16'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.68 cfs @ 12.25 hrs  HW=145.16'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.68 cfs @ 1.32 fps)
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Pond 36P: Rain Garden #1 Lot 3
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Summary for Pond 37P: SWMF-1.2

[81] Warning: Exceeded Pond 35P by 1.96' @ 13.91 hrs

Inflow = 1.04 cfs @ 12.14 hrs,  Volume= 0.181 af
Outflow = 0.18 cfs @ 11.24 hrs,  Volume= 0.181 af,  Atten= 82%,  Lag= 0.0 min
Discarded = 0.18 cfs @ 11.24 hrs,  Volume= 0.181 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 155.97' @ 13.77 hrs   Surf.Area= 1,320 sf   Storage= 2,688 cf

Plug-Flow detention time= 120.0 min calculated for 0.181 af (100% of inflow)
Center-of-Mass det. time= 120.0 min ( 929.8 - 809.8 )

Volume Invert Avail.Storage Storage Description

#1A 153.00' 1,184 cf 23.50'W x 56.17'L x 3.67'H Field A
4,840 cf Overall - 1,880 cf Embedded = 2,960 cf  x 40.0% Voids

#2A 153.50' 1,880 cf Cultec R-V8HD  x 32  Inside #1
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf
Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

3,064 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 153.00' 6.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 11.24 hrs  HW=153.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)
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Pond 37P: SWMF-1.2 - Chamber Wizard Field A

Chamber Model = Cultec R-V8HD (Cultec Recharger® V8HD)
Effective Size= 55.2"W x 32.0"H => 8.68 sf x 7.50'L = 65.1 cf

Overall Size= 60.0"W x 32.0"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= -5.83' x 8.68 sf x 4 rows

60.0" Wide + 6.0" Spacing = 66.0" C-C Row Spacing

8 Chambers/Row x 7.50' Long -5.83' Row Adjustment = 54.17' Row Length +12.0" End Stone x 2 = 56.17' Base 

Length

4 Rows x 60.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 23.50' Base Width

6.0" Base + 32.0" Chamber Height + 6.0" Cover = 3.67' Field Height

32 Chambers x 65.1 cf  -5.83' Row Adjustment x 8.68 sf x 4 Rows = 1,879.9 cf Chamber Storage

4,840.0 cf Field - 1,879.9 cf Chambers = 2,960.1 cf Stone x 40.0% Voids = 1,184.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,063.9 cf = 0.070 af

Overall Storage Efficiency = 63.3%

32 Chambers

179.3 cy Field

109.6 cy Stone
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Pond 37P: SWMF-1.2
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Summary for Pond 38P: SWMF-2.2

[81] Warning: Exceeded Pond 32P by 0.50' @ 12.56 hrs

Inflow = 1.56 cfs @ 12.18 hrs,  Volume= 0.209 af
Outflow = 0.83 cfs @ 12.52 hrs,  Volume= 0.209 af,  Atten= 47%,  Lag= 20.4 min
Discarded = 0.16 cfs @ 11.22 hrs,  Volume= 0.175 af
Primary = 0.66 cfs @ 12.52 hrs,  Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 153.49' @ 12.52 hrs   Surf.Area= 1,160 sf   Storage= 2,554 cf

Plug-Flow detention time= 125.2 min calculated for 0.209 af (100% of inflow)
Center-of-Mass det. time= 125.2 min ( 966.4 - 841.2 )

Volume Invert Avail.Storage Storage Description

#1A 149.50' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 150.00' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

#3B 150.00' 578 cf 20.83'W x 31.50'L x 3.54'H Field B
2,324 cf Overall - 879 cf Embedded = 1,445 cf  x 40.0% Voids

#4B 150.50' 879 cf Cultec R-330XLHD  x 16  Inside #3
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,567 cf Total Available Storage

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

Device Routing     Invert Outlet Devices

#1 Discarded 149.50' 6.000 in/hr Exfiltration over Horizontal area   
#2 Primary 153.00' 8.0"  Round Culvert   L= 15.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 153.00' / 151.50'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Discarded OutFlow  Max=0.16 cfs @ 11.22 hrs  HW=150.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.66 cfs @ 12.52 hrs  HW=153.49'   (Free Discharge)
2=Culvert  (Inlet Controls 0.66 cfs @ 2.39 fps)
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Pond 38P: SWMF-2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone
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Pond 38P: SWMF-2.2 - Chamber Wizard Field B

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

2,324.2 cf Field - 879.2 cf Chambers = 1,445.0 cf Stone x 40.0% Voids = 578.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,457.2 cf = 0.033 af

Overall Storage Efficiency = 62.7%

16 Chambers

86.1 cy Field

53.5 cy Stone
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Pond 38P: SWMF-2.2
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Summary for Pond 39P: SWMF-L2.2

[79] Warning: Submerged Pond 40P Secondary device # 2 OUTLET by 1.32'

Inflow = 0.62 cfs @ 12.07 hrs,  Volume= 0.059 af
Outflow = 0.07 cfs @ 11.35 hrs,  Volume= 0.059 af,  Atten= 89%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.35 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 137.32' @ 12.85 hrs   Surf.Area= 504 sf   Storage= 810 cf

Plug-Flow detention time= 75.0 min calculated for 0.059 af (100% of inflow)
Center-of-Mass det. time= 75.0 min ( 816.4 - 741.4 )

Volume Invert Avail.Storage Storage Description

#1A 135.00' 450 cf 16.00'W x 31.50'L x 3.54'H Field A
1,785 cf Overall - 659 cf Embedded = 1,126 cf  x 40.0% Voids

#2A 135.50' 659 cf Cultec R-330XLHD  x 12  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

1,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 135.00' 6.000 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.07 cfs @ 11.35 hrs  HW=135.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 39P: SWMF-L2.2 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 3 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +12.0" End Stone x 2 = 31.50' Base 

Length

3 Rows x 52.0" Wide + 6.0" Spacing x 2 + 12.0" Side Stone x 2 = 16.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

12 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 3 Rows = 659.4 cf Chamber Storage

1,785.0 cf Field - 659.4 cf Chambers = 1,125.6 cf Stone x 40.0% Voids = 450.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,109.6 cf = 0.025 af

Overall Storage Efficiency = 62.2%

12 Chambers

66.1 cy Field

41.7 cy Stone



Type III 24-hr  100 year Rainfall=7.50"Hidden Oak_2.7 01-26-2016
Prepared by EAEC

Page 305HydroCAD® 10.00-15  s/n 03392  © 2015 HydroCAD Software Solutions LLC

Pond 39P: SWMF-L2.2
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Summary for Pond 40P: Div L2.2

[57] Hint: Peaked at 138.18' (Flood elevation advised)

Inflow Area = 0.098 ac,100.00% Impervious,  Inflow Depth = 7.26"    for  100 year event
Inflow = 0.75 cfs @ 12.07 hrs,  Volume= 0.060 af
Outflow = 0.75 cfs @ 12.07 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.13 cfs @ 12.07 hrs,  Volume= 0.001 af
Secondary = 0.62 cfs @ 12.07 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 138.18' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 138.00' 12.0"  Round Culvert to MH C.1   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 134.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 137.50' 6.0"  Round Culvert to SWMF L2.2   
L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 137.50' / 136.00'   S= 0.3000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 1 138.04' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.13 cfs @ 12.07 hrs  HW=138.18'   (Free Discharge)
1=Culvert to MH C.1  (Inlet Controls 0.13 cfs @ 1.43 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.13 cfs of 0.49 cfs potential flow)

Secondary OutFlow  Max=0.62 cfs @ 12.07 hrs  HW=138.18'   (Free Discharge)
2=Culvert to SWMF L2.2  (Inlet Controls 0.62 cfs @ 3.14 fps)
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Pond 40P: Div L2.2
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Summary for Pond 41P: Rain Garden #2 Lot 3

Inflow Area = 0.098 ac, 23.68% Impervious,  Inflow Depth = 3.82"    for  100 year event
Inflow = 0.38 cfs @ 12.14 hrs,  Volume= 0.031 af
Outflow = 0.18 cfs @ 12.41 hrs,  Volume= 0.031 af,  Atten= 53%,  Lag= 16.0 min
Discarded = 0.02 cfs @ 12.41 hrs,  Volume= 0.024 af
Primary = 0.16 cfs @ 12.41 hrs,  Volume= 0.008 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 152.56' @ 12.41 hrs   Surf.Area= 935 sf   Storage= 442 cf

Plug-Flow detention time= 158.2 min calculated for 0.031 af (100% of inflow)
Center-of-Mass det. time= 158.2 min ( 993.9 - 835.7 )

Volume Invert Avail.Storage Storage Description

#1 152.00' 875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

152.00 620 0 0
152.25 770 174 174
152.50 920 211 385
153.00 1,038 490 875

Device Routing     Invert Outlet Devices

#1 Primary 152.50' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 152.00' 1.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.41 hrs  HW=152.56'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.16 cfs @ 12.41 hrs  HW=152.56'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.16 cfs @ 0.81 fps)
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Pond 41P: Rain Garden #2 Lot 3
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Summary for Link 19L: Design Point 1

Inflow Area = 6.141 ac, 15.53% Impervious,  Inflow Depth = 2.43"    for  100 year event
Inflow = 6.18 cfs @ 12.59 hrs,  Volume= 1.242 af
Primary = 6.18 cfs @ 12.59 hrs,  Volume= 1.242 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 22L: Design Point 2

Inflow Area = 3.501 ac, 9.03% Impervious,  Inflow Depth = 2.42"    for  100 year event
Inflow = 6.11 cfs @ 12.31 hrs,  Volume= 0.707 af
Primary = 6.11 cfs @ 12.31 hrs,  Volume= 0.707 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 22L: Design Point 2
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Summary for Link 25L: Design Point 3

Inflow Area = 0.529 ac, 0.00% Impervious,  Inflow Depth = 2.65"    for  100 year event
Inflow = 1.50 cfs @ 12.12 hrs,  Volume= 0.117 af
Primary = 1.50 cfs @ 12.12 hrs,  Volume= 0.117 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 25L: Design Point 3
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Summary for Link 28L: Design Point 4

Inflow Area = 0.242 ac, 0.00% Impervious,  Inflow Depth = 3.49"    for  100 year event
Inflow = 0.91 cfs @ 12.12 hrs,  Volume= 0.070 af
Primary = 0.91 cfs @ 12.12 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 28L: Design Point 4
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Management Summary 

SHPO Project Review Number (if available):  

Involved State and Federal Agencies:   

Phase of Survey:  Phase 1A Literature Review & Sensitivity Analysis & Phase 1B Archaeological Field 

Reconnaissance Survey 

Location Information:  

 Location: Hidden Oak Road 

 Minor Civil Division: Town of North Castle 

 County: Westchester County, New York 

Survey Area (Metric & English) 

 Length: 1150’ (350) 

 Width: 650’ (198 m) 

 Depth (when appropriate): 

 Number of Acres Surveyed: ±6.5 acres (2.63 hectares).   

] Number of Square Meters & Feet Excavated (Phase II, Phase III only): N/A 

 Percentage of the Site Excavated (Phase II, Phase III only): 

USGS 7.5 Minute Quadrangle Map: Glenville CT & Mt Kisco 

Archaeological Survey Overview 

 Number & Interval of Shovel Tests: 93 at 50’ (15 m) 

 Number & Size of Units: N/A 

 Width of Plowed Strips: N/A 

 Surface Survey Transect Interval: N/A 

Results of Archaeological Survey 

 Number & name of prehistoric sites identified: 0 

 Number & name of historic sites identified: 0 

 Number & name of sites recommended for Phase II/Avoidance: N/A 

Results of Architectural Survey 

 Number of buildings/structures/cemeteries within project area: 0 

 Number of buildings/structures/cemeteries adjacent to project area: 0 

 Number of previously determined NR listed or eligible buildings/structures/cemeteries/districts: 0 

 Number of identified eligible buildings/structures/cemeteries/districts: N/A 

Report Author (s): Stephanie Roberg-Lopez M.A., R.P.A. Gail T. Guillet and Beth Selig, M.A.,R.P.A. 

Date of Report: December 2014 
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HIDDEN OAK SUBDIVISION 

Hidden Oak Road 

Town of North Castle.  Westchester County, New York 

Introduction 

In October 2014, CITY/SCAPE: Cultural Resource Consultants undertook a Phase 1A Literature Review and 

Sensitivity Analysis of Hidden Oak Subdivision site located in the Town of North Castle, Westchester County, New 

York. (Maps 1 & 2)  For the purposes of this report, the area of potential effect (APE) is considered the entirety of the 

property, which contains ± 8.2158 acres (3.325 hectares).  It is proposed to subdivide the property into three house 

lots, each of which will include a residential structure, driveways, septic systems and storm water management 

systems.  

The Phase 1A work was performed in accordance with the guidelines established by the New York State 

Office of Parks, Recreation and Historic Preservation (OPRHP) and the Standards for Cultural Resource 

Investigations and the Curation of Archeological Collections published by the New York State Archeological Council 

(2005 & 2000).  The field investigation and technical report meet the specifications of the Secretary of the Interior’s 

Standards and Guidelines for Archeology and Historic Preservation (Federal Register 48:190:44716-44742) (United 

States Department of the Interior 1983).  All work performed meets the requirements of the relevant federal standards 

(36 CFR 61) and of the State Environmental Quality Review Act (SEQRA) 6NYCRR, part 617 of the New York State 

Environmental Conservation Law.  In addition, the qualifications of the Principal Investigator, who will supervise the 

project, meet or exceed the qualifications described in the Secretary of the Interior’s Professional Qualifications 

Standards (Federal Register 48:190:44738-44739) (United States Department of the Interior 1983).  

Project Area Description 

The project area is located on the east side of King Street (Route 120) in the Town of North Castle New York, 

and northeast of the Kensico Reservoir.  The project area is bounded to the north by Hidden Oak Road, and to the east 

and south by forested land. (Photos 5 & 6)  On the southern boundary is a small stream that empties into the Kensico 

Reservoir, which, along with the land to the south of the project area, is part of the City of New York watershed.  The 

project area contains open forest with extensive rock outcrops and steep slopes descending to the drainage noted 

above. (Photo 7)  Map research indicates that the project area was open farm land throughout the 19 th and early 20th 

centuries.  The project area, which is marked by stone walls, is vacant, except for construction materials that have been 

stored on the site.   

To the west of the project area, fronting King Street (Route 120), is a house that dates to the early 19 th 

century.  With the exception of this house, the area in which the Hidden Oak Subdivision is located consists of houses 

built in the later part of the 20th and the early part of the 21st century.   
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County New York  
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Map 1: 2013 USGS Topographical Map including Project Area.  Mt. Kisco NY & Glenville CT Quadrangle.  

Scale: 1”=700’. 

 

 

Project Area 
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County New York  

hiddenoak1a                      CITY/SCAPE: Cultural Resource Consultants 

              Map 2: Locator Map including Project Area.  (Source: Google Maps).  Scale: 1”= 365’. 

 

  

Project Area 
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County New York  
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Fig. 1: Aerial Photograph showing Project Area.  (Source: Google Earth)  Scale: 1”=370’.   

Environmental Conditions 

The elevation of the Village of Armonk, located to the west of the project area, is ±387 feet (117.95 meters) 

above mean sea level (AMSL).  The Hidden Oak Subdivision is located at a lower elevation with the elevation in the 

northern portion of the site reaching 160’ (48.7 m) AMSL.  The land then drops to 123’ (37.5 m) in the southern 

portion of the project area.  

The Hudson Valley region, of which Westchester County is a part, is a northern extension of the Great 

Appalachian Valley.  The site itself is considered to be within the northern extension of the Manhattan Prong, which is 

part of the larger New England Physiographic Province.  The underlying bedrock consists of Cambrian and Ordovician 

duotones, quartzites, schist's and gneiss.  Bedrock outcrops occur in a number of places on the site, but the surficial 

deposits, to the extent that they exist, consist of undifferentiated glacial till.  Most recently, during the Wisconsin 

glacial event of the Pleistocene Epoch approximately 10,000 to 13,000 years ago, a sheet of ice several thousand feet 

thick covered the area.  As it retreated, contouring the land and smoothing off mountain tops, it left behind a mantle of 

sediment.  This unconsolidated sediment provided the source material for the undifferentiated glacial till that covers 

most of the bedrock in the region. 

The characteristics of the soils within the project area have an impact on the potential for the site to contain 

prehistoric cultural material.  The Natural Resources Conservation Service indicates that the project area contains well 

drained soils, including Charlton loam (Chic), Charlton-Chatfield complex (Croc) and Chatfield-Hollis-Rock outcrop 

(Cud). (Appendix B: Soil Descriptions, Fig. 2) 

Project Area 
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As noted above, there is a small stream located on the eastern and southern boundaries of the project area that 

flows into the Kensico Reservoir, which is on the west side of King Street (Route 120).  The Kensico Reservoir is part 

of the New York City watershed.  

Stone walls define the boundaries of former agricultural fields or pasture.  Access to the project area is a 

temporary road.  No structures are located on the site, but the central area contains construction materials that have 

been stored on site.   

Potential for the Site to Contain Prehistoric and Historic Cultural Resources 

As part of the initial research for the Phase 1A report, CITY/SCAPE: Cultural Resource Consultants 

examined the available information regarding prehistoric sites in the general vicinity.  Due to the ongoing scanning 

and digitizing process at the Office of Parks, Recreation and Historic Preservation (OPRHP), the site files were not 

available for review and CITY/SCAPE's staff, therefore, relied on information obtained from several cultural resource 

surveys completed for projects in the vicinity of the Hidden Oaks Subdivision site.  

Three prehistoric archaeological sites were identified, two of which are located along the Byram River, which 

is located east of the project area.  In historical texts, the Stockade Site (A119.10.0009/NYSM 5178) and Camp Site II 

(A119.10.0008/NYSM 5171) were identified as Late Woodland sites; however, no professional excavations were 

undertaken at these locations.  To the northeast of the project area, NYSM 8853 identifies a site containing prehistoric 

finds located on a terrace along an unnamed road.  No additional information was available regarding this site.  

The Townsend Site is located northwest of the hamlet of Armonk.  While this site is located more than a mile 

(1.6 km) from the project area, it is included, because it provides information on the types of sites and material 

recovered in the general area.  Two loci were discussed, the first was identified as a cave or rock shelter, and the 

second as a camp site.  According to the author of the report, a total of fifty-one (51) prehistoric artifacts were 

recovered, including several diagnostic projectile points, among them one or more Orient Fishtails, a Wading River, a 

Squibnocket Triangle, two Beekman Triangles, and several untyped stemmed points.  In addition to the diagnostics, 

there were also Stage 2, Stage 3 and Stage 4 bifaces, projectile point tips, a cobble hammerstone and a utilized flake 

(Wiegand 1997).  In addition to the projectile points and non-diagnostic material, the Townsend Site produced a total 

of 5,783 pieces of lithic debitage, including quartz, quartzite, grey chert, dark gray/black chert and yellow jasper. 

While there are few professionally excavated prehistoric sites identified within a mile of the project area, the 

project area itself is located in an area with elevated level terraces overlooking wetland and freshwater resources that 

would have been attractive to prehistoric peoples.  For this reason, the prehistoric potential within the project area 

must be considered moderate to high.  

The eastern portion of the Bedford Road Historic District, which is described as historically and 

architecturally significant, falls within a two mile radius of the project area.  The Bedford Road Historic District is 

described ". . . as the last intact grouping of distinctive nineteenth-century buildings that reflect the architectural 

character of Armonk during the period 1842-1880" (NR Form 1985, Section 8).  Due to its distance from the project 

area, the historic district will not be impacted either physically or visually by the proposed development.  
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History of the Site 

As part of the Phase 1A Literature Review and Sensitivity Analysis, historic maps of the area were examined 

to determine whether the project area had the potential to contain Map Documented Structures (MDS) or historic 

cultural resources.  The earliest map examined for this report dates to 1851.  The Map of Westchester County, 

published by Sidney & Neff, includes the project area.  On this map, King Street is shown extending through the Town 

of North Castle.  The project area is located on property owned by W. Lane, whose residence was located adjacent to 

the northwestern boundary of the project area.  The house is an example of a vernacular farm house and exhibits 

elements of the Greek Revival style.  Based on its architectural details, the house dates to the early 19th century.  On 

the Armonk-Bedford Road between Bedford Street and School Street were several houses owned by the Townsend 

family.  There were also two stores, a school and an Episcopal Church located in the area.  Along Whippoorwill Road, 

east of the project area, there were numerous residences located on both sides of the highway.  To the southwest of the 

project area, Nanny Hagen Road (then Nannahagen Road) crossed the Bronx River, which drained to the south.  On 

this map, the project area is interior land that would have been used as pasture or woodlot.  No structures were shown 

within the project area boundaries.  
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Map 3: Sidney & Neff's 1851 Atlas of Westchester County Scale: 1”=1650’. 

The 1858 Map of Westchester County (Map 4), which was surveyed and published by F. C. Merry, indicates 

that the Village of Armonk (then spelled "ARMONCK") had been established at the intersection of two major roads, 

one running northeast-southwest (Main Street/Armonk-Bedford Road), and the other northwest (East Whippoorwill 

Road) and east (Bedford Road).  The Wampus River flows to the east of the village center.  A portion of Armonk is 

identified on the 1858 map as an early subdivision, which was laid out by St. Stephen's Episcopal Church; remnants of 

that development are reflected in the block defined by Bedford Road.  The area surrounding Armonk contained a 

Project Area 
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scattering of farms located along Whippoorwill Road to the east and the Armonk- Bedford Road (NYS Route 22) to 

the south.  The land on which the project area is located was still owned by W. Lane.  S. Lane owned the land to the 

south.  Southwest of the project area, the Bronx River was shown as a small stream.  The Bronx River would later be 

impounded to create the Kensico Reservoir. 

 Map 4: 1858 F.C Merry Map of Westchester County. Scale: 1”=2200’. 

On the 1868 F. W. Beers’ Atlas of New York and Vicinity, the hamlet of Armonk is well established east of 

the project area. (Map 5)  The project area remained vacant interior farm land.  This map indicates that the S. J. Lane 

residence, which was shown on the 1858 map, was now owned by W. J. Lane, who also owned the house northwest of 

the project area at the intersection of King Street and Nanny Hagen Road.  This house, identified as Locust Grove, is 

Project Area 
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280 King Street.  This map shows the Bronx River as a substantial waterway west of the project area which defines the 

boundary with the Town of Mount Pleasant.    

Map 5: F.W. Beers' 1868 Atlas of New York and Vicinity.  Scale: 1”=825’. 

Project Area 
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By 1893, when J. R. Bien published the Atlas of Westchester County, New York, the W. Lane residence was 

owned by Leander Hunter.  Hunter then owned 159 acres, which included the project area. (Map 6)  South of the 

project area was Windfield Hall, an estate owned by W. Lane that included 450 acres.  Also to the south of the project 

area was a farm owned by David Waterbury that contained 100 acres.  East of the project area along Whippoorwill 

Road, the Waterbury Estate encompassed 440 acres.  The Bronx River is shown as flowing to the west of the project 

area, while a small stream flowed into the river from the upland area east of the project area.   

Map 6: 1893 J.R. Bien Atlas of Westchester County, New York. Scale: 1”=1650’ 

Fifteen years later, when Hyde & Company published the Map of North Castle in the Atlas of Westchester 

County, New York, there had been few changes in the general vicinity of the project area. (Map 7)  To the west of the 

Project Area 
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project area, the former Windfield Hall estate was now owned by E. Reynolds.  The ownership of the lands to the 

north and south of the project area had remained unchanged.  Leander Hunter owned the house on the northwestern 

boundary of the project area.  

Map 7: Hyde & Company's 1908 Map of North Castle and part of New Castle.  Scale: 1”=1470’.  

In 1914, G. W. Bromley published the Automobile Atlas of Westchester County, New York. (Map 8)  At that 

time, the project area was owned by the Leander Hunter Estate.  This map shows the Bronx River flowing into the 

Kensico Reservoir.   Along Whipoorwill Road, the Waterbury Estate was still shown, along with residential structures 

owned by Mrs. A. Smith and Stephen Briggs. 

Project Area 
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Map 8: G.W. Bromley's 1914  Atlas of Westchester County, New York. Scale: 1”=1470’.  
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Two historic topographical maps were examined for this report.  These maps indicate the location of roads 

and structures, but do not include the names of landowners.  The 1899, the USGS Stamford Quadrangle and 1902 

Tarrytown topographical map for the area of North Castle include the project area.  The street pattern had remained the 

same, with the reservoir located on the west side of King Street. (Map 9)  On this map, there were no structures shown 

within the boundaries of the project area or in the immediate vicinity of it.  Several structures were shown along 

Whippoorwill Road.  

Map 9: 1899 Stamford Quadrangle & 1902 Tarrytown Quadrangle USGS Topographical Map.  15 Minute Series.  

Scale: 1”=1650’. 

Project Area 
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Map 10: 1951 Mt. Kisco and 1960 Glenville CT. Quadrangles. 7.5 Minute Series. Scale: 1”=775’ 

By 1951/1960, the roads in the vicinity of the site had change significantly.  King Street was now identified 

as Route 120 and Hidden Oak Road had been opened.  The reservoir is identified as Kensico Lake, with the area near 

Project Area 
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the project area identified as Pleasantville Cove.  Adjacent to the northwest boundary of the project area is the house 

located at 280 King Street.  The wetland area and the small stream that drains into the Kensico Reservoir are located 

outside the southern boundary of the project area.  

National Register Eligible and Listed Properties 

There is one National Register property, the Witthoeff Residence, within a one mile radius of the project area.  

The Witthoeff Residence, located on Tallwoods Road, was listed in 2010.  The structure, built by Arthur Witthoeft in 

1957, is an example of the International style.  The house is considered one of the great remaining residential examples 

of the International Modernist style in this region (NRNF 2010: section 8 page 1).  The Witthoeft property is located 

1530’ from the proposed project area.  Topography and distance make it unlikely that the proposed Hidden Oak 

Subdivision will have any visual impacts to the Witthoeft property.   

Additional Research Undertaken 

As part of the research for the Phase 1A Literature Review and Sensitivity Analysis, surveys completed for 

projects in the general area were consulted.  As previously stated, the hard copies of these reports were not accessible 

at the OPRHP office, and cultural resource reports completed in the area were, therefore, used to develop this regional 

context.  

Directly to the west of the project area, Louis Berger completed a Phase 1 Cultural Resources Survey of the 

Nichols Project site, located south of the Village of Armonk near the confluence of the Wampus and Byram Rivers.  

The Nichols Project site, located two miles southeast project area, is situated in proximity to a stream on well drained 

ground.  Despite the environmental conditions on the site, which suggested that the project area contained the potential 

to contain cultural resources, the Nichols Project site contained no significant historic or prehistoric cultural resources. 

Eugene J. Boesch, Ph.D., completed a Stage I Archaeological Investigation of the Proposed Water Pipeline 

Crossing of the Wampus River - IBM Headquarters Building Study Area in 1996.  Located west of the project area 

and I-684, the project area yielded scant prehistoric materials.  The site was interpreted as a short-term prehistoric 

campsite, but the finds were not judged significant and no further work was recommended (Boesch 1996). 

In 1987, improvements were proposed to the Route 22/I-684 interchange, which is located 2 miles east of the 

project area.  The State Education Department undertook a survey of the areas to be impacted by the proposed 

improvement.  No evidence of either prehistoric or historical archaeological sites was identified within the proposed 

improvement area (Vaillancourt 1987:18).  

In 1994, the Leisure Farm Subdivision Property, located 2½ miles east project area, was investigated at the 

level of a Phase 1A and Phase 1B by Sheffield Associates.  No prehistoric material was recovered from the site.  The 

property contained several historic structures, but, as these were not judged to be eligible for National Register listing, 

no further investigation was recommended.   

In 1986, Ernest A. Wiegand II completed a Phase 1A and Phase 1B report for the Kent Development site, 

located immediately west of Main Street in the Village of Armonk.  The site is approximately 1½ miles east of the 
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proposed project area.  The survey of the property yielded prehistoric materials, including a Levanna projectile point 

and several pieces of debitage.  The site, referred to as the Whippoorwill Site, was interpreted as a briefly occupied 

camp site.  With the exception of the Levanna point, scant evidence of prehistoric occupation was recovered and no 

further archaeological work was recommended (Wiegand 1986:11). 

In 2009, CITY/SCAPE completed a Phase 1A Literature Review and Sensitivity Analysis and Phase 1B 

Archaeological Field Reconnaissance Survey of the Turet Subdivision.  The Phase 1B survey investigated five acres 

along the Town’s southern boundary.  No cultural material of any kind was recovered in the Phase 1B survey.  

Sensitivity Assessment and Site Prediction 

Drawing on previous surveys of prehistoric sites in the vicinity of the project area in the Town of North 

Castle, Westchester County, New York, there is evidence that Native Americans utilized the area.  The types of sites 

identified include rockshelters and small camp sites.  There is a report of a stockaded village near the confluence of the 

Wampus and Byram Rivers, but the site is anecdotal and it was never subjected to a professional archaeological 

survey.  There is also anecdotal evidence of sites along the Bronx River, which is now impounded by the Kensico 

Reservoir, but historically flowed a short distance to the west of the project area.  Based on the presence of sites in the 

vicinity, the prehistoric potential for the Hidden Oak Subdivision is considered to be moderate to high.  This 

assessment is based on the presence of prehistoric sites in similar topography within a one mile radius of the project 

area, the relationship of the site to the Bronx, Wampus and Byram Rivers, which would have provided access to the 

area from Long Island Sound, and environmental factors on the southern boundary of the site, including the presence 

of a small stream corridor and wetlands.  The potential of the site to contain prehistoric cultural resources is reduced 

by the fact that significant portions of the project area contain steep slopes in excess of 12 percent.   

The potential for the project to contain historic cultural resources is considered low to moderate.  Research 

indicates that in 19th and early 20th century the project area was interior farmland.  No structures were located within 

the project area, but there is a house that dates to the early 19th century located adjacent to the northwestern boundary 

of the property, and there is the possibility that dump sites or sheet middens could be present in the northwestern 

portion of the project area.  

Conclusions and Recommendations 

Based on the sensitivity model developed by the New York Archaeological Council (NYAC), which has been 

accepted by OPRHP, as well as reported resources within a one mile radius of the Hidden Oak Subdivision site, it has 

been determined that the project area has a moderate to high potential to contain prehistoric cultural resources.  With 

respect to historic cultural resources, it is considered possible that dump sites or shaft features associated with the 

historic occupation of the house at 280 King Street may exist within the northwestern portion of the project area.  It is, 

therefore, recommended that a Phase 1B Archaeological Field Reconnaissance Survey be undertaken on the Hidden 

Oak Subdivision site to rule out or rule in the presence of both prehistoric and historic cultural resources.  The Phase 

1B survey will be limited to the Area of Potential Effect (APE), eliminating from testing those area with slopes that are 

12 percent or greater.   
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Phase 1B Introduction 

On December 12, 2014, CITY/SCAPE: Cultural Resource Consultants completed a field reconnaissance 

level archaeological survey of the Hidden Oaks Subdivision Site in the Town of North Castle, Westchester County, 

New York. (Maps 1 & 2) 

Archaeological fieldwork was directed by Stephanie Roberg-Lopez, M.A., R.P.A., Principal Investigator.  

Beth Selig, M.A., R.P.A., CITY/SCAPE’s staff archaeologist, supervised the excavations.  Field technicians include 

Franco Zani Jr. and Frank Spada.  A light flurry covered the ground surface, and the soils were soft with no evidence 

of frozen ground.  The final report was completed by Beth Selig.  Site photography was completed by Gail T. 

Guillet and Beth Selig.  The preparation of the Field Reconnaissance Map and final production of the report was 

completed by Beth Selig.    

Phase 1A Information 

The proposed project description, environmental information, and archaeological sensitivity assessment are 

included in the Phase 1A report that is bound with this report. 

Methodology 

Results of the Phase 1A confirmed that the site is located in an area of prehistoric activity.  In addition, the 

landscape closely conforms to an ecological model that indicates that the more level, undisturbed portions of the 

project area could be highly sensitive for prehistoric cultural materials.  The testing strategy for the site was, 

therefore, structured around the knowledge that portions of the property possessed the potential to yield prehistoric 

cultural remains.  The potential for the site to yield historic cultural material was considered moderate to low.  

The areas selected for shovel testing were subjected to tests at intervals of 15 m (50’) along transects 

conforming to the land surface.  Determinations concerning the sensitivity of the various areas were based on 

environmental factors, topography, and known activity patterns of the prehistoric population.  The locations of the 

tests and disturbed areas were recorded on a large-scale map that shows surveyed borders and the locations of the 

various structures identified on the site. (See Field Reconnaissance Map)   

Field Methodology 

Field methodology employed at the Hidden Oaks Subdivision site consisted of several stages of 

investigation.  These included: 

1. A walkover and visual inspection of the site to assess areas of potential sensitivity for prehistoric 

cultural remains. 
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2. The excavation of a control shovel test to establish the stratigraphy of the site and to identify the 

depth and composition of the sterile glacially deposited sub soils. 

3. Systematic visual inspection of the land surface to rule out the presence of rock faces and 

overhangs.  

4. Shovel testing in the areas identified as having a potential sensitivity for prehistoric remains. 

5. Photographic documentation of the overall site. 

 The methodology for shovel testing in the sensitive areas involved excavating 40 cm (16”) diameter shovel tests at 

15m (50’) intervals.  Soils were passed through a ¼ inch steel mesh screen, and the material remaining in the screens 

was carefully examined for historic and prehistoric artifacts.  The stratigraphy of each test was recorded including 

the depth and the soil description of each layer. (See Appendix C)  No cultural material was recovered from the 

Hidden Oaks Subdivision site.  

Field Results 

Once a testing strategy had been established and areas unsuitable for testing (standing water, percolation 

tests and associated spoil piles) were eliminated from the survey, the potentially sensitive areas were systematically 

shovel tested.  The areas subjected to shovel testing represent the flat and well drained areas within the project area.  

To maintain spatial control the site was divided into three areas.  The division of these areas was based on existing 

stone walls that mark small pasture areas within the project area.   

For the purposes of the Phase 1B investigation, testing was limited to the Area of Potential Effect (APE).  

The proposed development plan, provided by the project sponsor, indicates two conservation easement areas located 

adjacent to the southeastern, and western boundaries of the project area.  No testing was undertaken within the 

conservation easements.  

Area 1 

The first area to be tested is located in the central portion of the project area.  As stated, stone walls defined 

the boundaries of this rectangular area. (Photos 9 & 20)  Transects began along the northern stone wall, and 

progressed south to a second stone wall.  Six transects containing 36 shovel test comprehensively tested this area.  

Of the 36 shovel tests, seven shovel tests were not excavated due to steep slopes or exposed surficial bedrock.  

(Photos 19 & 26)  The southern portion of TR 6 encountered areas of standing water, and three open percolation 

tests with large back dirt piles on the surface. (Photos 23-25)  The soils in this area consisted of a dark brown to dark 

yellowish brown silty sandy loam overlying a reddish brown or brownish yellow silty clay.  No cultural material of 

any kind was recovered from this portion of the project area.   

Area 2 

The second area to be tested is located in the southern portion of the site.  As with the previous area, stone 

walls provided identifiable boundaries.  Transects 7 through 13 were aligned north to south in this area. (Photo 26)  

Much like Area 1, the landscape consists of steep slopes with areas of exposed surficial bedrock. (Photos 23-26)  A 

total of 34 shovel tests were planned in this area.  Of the 34 planned shovel tests, 13 were not excavated due to steep 
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slopes and areas of exposed surficial bedrock.  Like Area 1, the soils varied with a dark brown to brown silty sandy 

loam A horizon, overlying a reddish brown sand with gravel, or a brownish yellow sandy clay.  No cultural material 

of any kind was recovered from Area 2.  

Area 3 

The final area to be tested is the northern portion of the project area.  This area is also characterized by 

areas of steep slope and exposed surficial bedrock.  Portions of the sloped area, adjacent to the northern boundary, 

are currently being used to store construction equipment. (Photo 5)  In addition, other areas of the landscape are 

overgrown with forsythia and honeysuckle bushes. (Photo 17)  Transects 14 through 18 were aligned south to north 

in Area 3.  Here a total of 23 shovel tests were planned.  Of the planned shovel tests, five were eliminated due to 

steep slope, exposed bedrock, surface water and percolation test pits. (Photo 22)  The soils identified in this location 

are consistent with those previously discussed.  No cultural material of any kind was recovered.  

Rockshelters and Mines 

As discussed above, there are numerous areas of exposed bedrock, composed primarily of dolostone and 

gneiss, located throughout the project area.  None of the outcrops had the height to have been utilized as 

rockshelters.  Several small veins of quartz were identified within the bedrock, none of which appear to have been 

quarried.  There were also large cobbles throughout the property.  As with the quartz veins, none of the cobbles 

exhibited evidence of being culturally modified.  

Summary and Conclusions 

In December of 2014, CITY/SCAPE: Cultural Resource Consultants completed a Phase 1B archaeological 

field reconnaissance survey of the Hidden Oak Subdivision site in the Town of North Castle Westchester County, 

New York.  A thorough review of the existing body of archaeological data relevant to the project area was 

undertaken and conclusions were drawn concerning the probability of encountering prehistoric and/or historic 

cultural remains on the site.  Areas of slope in excess of 15% grade, exposed surficial bedrock, standing water and 

areas of prior disturbance were eliminated from testing.  Once this process was completed, areas possessing the 

potential to yield cultural remains were subjected to systematic subsurface archaeological testing.  

A total of 93 shovel tests were placed in areas considered to have the potential to yield prehistoric or 

historic cultural material.  Of the 93 shovel tests none yielded prehistoric or historic cultural material.  Based on the 

results of the archaeological field survey completed on the Hidden Oak Subdivision site, it is the conclusion of 

CITY/SCAPE: Cultural Resource Consultants that the project may proceed without further archaeological 

investigation of the Hidden Oak Subdivision site. 
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Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  

hiddenoak1a/1b                                                 CITY/SCAPE: Cultural Resource Consultants 

 Photo 1: Entrance to Hidden Oak Subdivision from Hidden Oak Road.  Driveway to 6 Hidden Oak Road is to left.  

View to southeast.  

 Photo 2: Looking northeast along entrance drive to Hidden Oak Subdivision.  Stone wall located on property marks old 

farm field boundaries.  Building in background is outbuilding on 280 King Street property.    

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  

hiddenoak1a/1b                                                 CITY/SCAPE: Cultural Resource Consultants 

 Photo 3: 280 King Street.  Hidden Oak Subdivision is adjacent to front and side yard of 280 King Street.  View to 

northeast. 

 Photo 4: Much of land surface on Hidden Oak Subdivision is characterized by bedrock outcrops.  View to southeast.   

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 5: Proposed entrance drive for Hidden Oak Subdivision.  Some building materials are currently stored on site.  

View to southeast.   

 Photo 6:. Portions of project area are relatively level, but underlain by bedrock that is near surface.  View to southeast.   

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 7: Project area falls steeply on southern boundary into area that is part of New York City watershed.  View to 

southeast. 

 Photo 8: Another view to southeast from edge of southern part of Hidden Oak Subdivision site.   

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 9: Looking southeast across project area to King Street and Kensico Reservoir.   

 Photo 10: Looking into project area from drive to 6 Hidden Oak Road.  View to southeast. 

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 11: 6 Hidden Oak Road.  House is currently under renovation.  View to northeast. 

 Photo 12: House located on north side of drive to 6 Hidden Oak Road is modern structure.  View to northeast. 
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 13: 5 Hidden Oak Road.  House dates to 20th century.  View to southeast. 

 Photo 14: House located north of 5 Hidden Oak Road dates to 20th century.  View to east. 
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 15: 10 Hidden Oak Road.  House is recent construction.  View to northwest.   

 Photo 16: 294 King Street.  House located on King Street north of 280 King Street, which backs up to Hidden Oak 

Subdivision site.  View to southeast.  

 

 

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 17: Looking southeast across project area.  Photo taken from highest elevation at northern boundary.   View to 

southeast.  

 Photo 18: Dirt roadway provides access to interior of site.  View to east.  

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 19: Steep slopes and exposed bedrock located in Area 2.   View to east.  

 Photo 20: Stone wall served as baseline for TR 1-TR 6.  View to east.  
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Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  

hiddenoak1a/1b                                                 CITY/SCAPE: Cultural Resource Consultants 

 Photo 21: Quartz cobbles were noted within stone wall and at surface.   None exhibit evidence of cultural modification.  

View to north.  

 Photo 22: Area of surface water noted in Area 3 adjacent to TR 20.  A percolation test is located to right of roadway 

(not visible in photo).  View to west.  

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 23: Southeastern corner of Area 1 contained wet soils and surface water.  View to north.  

 Photo 24: Landscape along TR 6 was visibly churned, likely due to deep percolation tests.  See Photo 25. View to west.  

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 25: One of many deep percolation test pits located throughout project area.  View to east.  

 Photo 26: Field technician excavated TR 11.  View to east.  

 

 



Appendix A: Photographs   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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 Photo 27: Surface bedrock and downed trees were located across the site.  View to northeast.    

 Photo 28: Northwestern portion of APE contains existing road that exhibits evidence of surface grading.  View to 

south.   
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Appendix B: Soil Description   

Hidden Oak Subdivision.  Hidden Oak Road.  Town of North Castle.  Westchester County, New York  
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Name 

 

Soil Horizon Depth 

Texture/ 

Inclusions 

Slope  

(Percent) 

 

Drainage 

 

Landform 

Charlton Loam 

(ChC) 

 

Surface: 0-8” (0-20 cm)  

Subsoil: 8-24” (20-60 cm) 

Subsoil: 24-60”( 60-152 cm)  

 

Loam 

Sandy Loam 

Sandy Loam 

 

8 to 15% Well Drained Hill, Ridges, Till Plains 

Chatfield-Charlton 

complex, (CrC) 

Chatfield 

 

Charlton: 

Surface: 0-2" (0-5.08 cm) 

Subsoil: 2-7" (5.08-17.78 cm) 

Substratum: 7-24" (17.79-60.96 cm) 

 

Surface: 0-2 (0-5 cm) 

Subsoil: 2-8" (5-20 cm) 

Substratum:: 8-24" (20-60.96 cm) 

 

Loam 

Loam 

Sandy Loam 

 

Loam 

Loam 

Sandy Loam 

2 to 15% Well drained to 

somewhat 

excessively drained 

Hills, ridges and till plains 

Chatfield Hollis 

Complex (CuD) 

Chatfield 

 

Hollis 

 

 

Surface: 0-19” (0-18 cm)  

Subsoil: 19-32” (49-82 cm) 

Substratum: 32--72” (82-205 cm) 

 

Surface: 0-6” (0-15 cm)  

Subsoil: 6-13” (15-33  cm) 

Substratum: 13-72” (33-205 cm) 

Gravelly Fine Sandy Loam 

Fine Sandy Loam 

Unweathered Bedrock 

 

Loam 

Gravelly Fine Sandy Loam 

Unweathered bedrock 

15 to 35% Well Drained 

 

 

 

 

 

 

Hills, ridges 

 

 

 

 



Appendix B: Soil Descriptions & Map   

Hidden Oak Subdivision.  Hidden Oaks Road. Town of North Castle. Westchester County, New York  

Figure 2: Soil Map for the Hidden Oak Subdivision.  (Natural Resources Conservation Service).  
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Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

1

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

TR 1 1 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-19 35-47 10YR4/6 Dark yellowish brown sandy clay NCM

2 1 0-45 0-18 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 45-17 18-42 10YR4/6 Dark yellowish brown sandy clay NCM

3 2 0-10 0-24 10YR4/4 Dark yellowish brown silty sandy loam NCM

1 10-14 24-35 10YR4/6 Dark yellowish brown sandy clay NCM

4 1 0-7 0-17 10YR4/4 Dark yellowish brown  sandy loam, terminated at bedrock NCM

5 1 - - - Not Excavated: Exposed Bedrock  

6 1 0-4 0-10 10YR4/6 Dark yellowish brown sandy clay NCM

2 4-12 10-30 10YR4/4 Dark yellowish brown  sandy loam, terminated at bedrock NCM

TR 2 7 1 - - - Not Excavated: Slope >15%  

8 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

9 1 0-6 0-15 10YR4/4 Dark yellowish brown  sandy loam, terminated at bedrock NCM

10 1 - - - Not Excavated: Slope >15%  

11 1 - - - Not Excavated: Slope >15%  

12 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

TR 3 13 1 0-7 03 10YR3/4 Dark brown sandy loam, terminated at bedrock. NCM

14 1 0-18 0-33 10YR3/4 Dark brown sandy loam NCM

2 18-24 33-43 10YR4/6 Dark yellowish brown sandy clay NCM

15 1 - - - Not Excavated: Slope >15%  

16 1 0-4 0-10 10YR3/4 Dark brown sandy loam, terminated at bedrock. NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

2

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

17 1 0-20 0-25 10YR3/4 Dark brown sandy loam NCM

2 20-25 25-36 10YR4/6 Dark yellowish brown sandy clay NCM

18 1 0-14 0-25 10YR3/4 Dark brown sandy loam, terminated at bedrock. NCM

TR 4 19 1 0-18 0-48 10YR4/4 Dark yellowish brown sandy loam NCM

2 18-20 48-50 7.5YR5/4 Brown sandy clay NCM

20 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-14 25-35 10YR5/4 Yellowish brown sandy clay NCM

21 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-18 35-45 10YR5/4 Yellowish brown sandy clay NCM

22 1 0-9 0-23 10YR4/4 Dark yellowish brown sandy loam NCM

2 9-10 23-25 10YR5/8 Brownish yellow sandy clay NCM

23 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-18 35-45 10YR5/6 Yellowish brown sandy clay NCM

24 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-14 30-35 10YR5/4 Yellowish brown sandy clay NCM

TR 5 25 1 - - - Not Excavated: Slope >15%  

26 1 0-22 0-55 10YR4/4 Dark yellowish brown  sandy loam, terminated at bedrock NCM

27 1 0-6 0-14 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 6-21 14-52 10YR4/6 Dark yellowish brown sandy clay NCM

28 1 0-24 0-60 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 24-26 60-65 10YR4/6 Dark yellowish brown sandy clay NCM

29 1 0-11 0-28 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

30 1 0-8 0-20 10YR4/4 Dark yellowish brown  sandy loam, terminated at bedrock NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

3

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

TR 6 31 1 0-14 0-35 10YR4/6 Dark yellowish brown sandy clay NCM

2 14-18 35-45 10YR4/4 Dark yellowish brown silty sandy loam NCM

32 1 - - - Not Excavated: Surface Water  

33 1 - - - Not Excavated: Surface Water  

34 1 - - - Not Excavated: Surface Water  

35 1 - - - Not Excavated: Percolation Test Pit

36 1 - - - Not Excavated: Percolation Test Pit

TR 7 37 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-18 35-45 10YR5/6 Yellowish brown sandy clay NCM

38 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

TR 8 39 1 - - - Not Excavated: Slope >15%  

40 1 - - - Not Excavated: Slope >15%  

41 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-12 25-30 10YR5/6 Yellowish brown sandy clay NCM

42 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-16 30-40 10YR5/6 Yellowish brown sandy clay NCM

43 1 - - - Not Excavated: Slope >15%  

44 1 - - - Not Excavated: Slope >15%  

TR 9 45 1 - - - Not Excavated: Slope >15%  

46 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-18 35-45 7.5YR5/4 Brown sandy clay NCM

47 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-16 25-40 10YR5/4 Yellowish brown sandy clay NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

4

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

48 1 0-9 0-23 10YR4/4 Dark yellowish brown sandy loam NCM

2 9-12 23-30 10YR5/4 Yellowish brown sandy clay NCM

49 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-13 25-33 10YR5/4 Yellowish brown sandy clay NCM

50 1 0-6 0-15 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

TR 10 51 1 0-3 0-8 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

52 - - - Not Excavated: Slope >15%  

53 - - - Not Excavated: Exposed Bedrock  

54 - - - Not Excavated: Exposed Bedrock  

55 - - - Not Excavated: Exposed Bedrock  

56 - - - Not Excavated: Exposed Bedrock  

TR 11 57 1 0 0-27 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 8-20 20-50 10YR4/6 Dark yellowish brown sandy clay NCM

58 1 - - - Not Excavated: Exposed Bedrock  

59 1 0-8 0-19 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

60 1 0-8 0-17 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 8-34 17-34 10YR4/6 Dark yellowish brown sandy clay NCM

61 1 - - - Not Excavated: Exposed Bedrock  

62 1 - - - Not Excavated: Exposed Bedrock  

TR 12 63 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

64 1 0-8 0-20 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 8-14 20-35 10YR4/6 Dark yellowish brown sandy clay NCM

65 1 0-9 0-23 10YR4/4 Dark yellowish brown silty sandy loam NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

5

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

2 9-16 23-40 10YR4/6 Dark yellowish brown sandy clay NCM

66 1 0-6 0-15 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

67 1 0-12 0-30 10YR4/4 Dark yellowish brown silty sandy loam NCM

2 12-18 30-45 10YR4/6 Dark yellowish brown sandy clay NCM

68 1 - - - Not Excavated: Exposed Bedrock  

TR 13 69 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-12 25-30 10YR5/8 Brownish yellow sandy clay NCM

70 1 0-8 0-20 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

71 1 - - - Not Excavated: Slope >15%

72 1 - - - Not Excavated: Slope >15%

TR 14 73 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM

2 10-13 25-33 7.5YR5/4 Brown sandy clay NCM

74 1 - - - Not Excavated: Exposed Bedrock  

75 1 0-7 0-18 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

76 1 0-9 0-23 10YR4/4 Dark yellowish brown sandy loam NCM

2 9-12 23-30 10YR5/8 Brownish yellow sandy clay NCM

77 1 0-9 0-23 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

TR 15 78 0-13 0-33 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

79 - - - Not Excavated: Percolation Test Pit

80 0-3 0-8 10YR4/4 Dark yellowish brown sandy loam, terminated at bedrock NCM

81 - - - Not Excavated: Percolation Test Pit

82 - - - Not Excavated: Percolation Test Pit

TR 16 83 1 0-10 0-25 10YR4/4 Dark yellowish brown sandy loam NCM
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Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

6

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

2 10-13 25-33 10YR5/8 Brownish yellow sandy clay NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Appendix B: Shovel Test Record
Hidden Oak Subdivision.  Hidden Oak Road. Town of North Castle, Westchester County, New York

7

Transect STP Level Depth (in) Depth (cm) Munsell Soil Description Cultural Material

84 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-17 35-43 10YR5/8 Brownish yellow sandy clay NCM

85 1 0-9 0-23 10YR4/4 Dark yellowish brown sandy loam NCM

2 9-13 23-33 10YR5/8 Brownish yellow sandy clay NCM

86 1 0-13 0-33 10YR4/4 Dark yellowish brown sandy loam NCM

2 13-16 33-40 10YR5/8 Brownish yellow sandy clay NCM

87 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-15 30-38 10YR5/8 Brownish yellow sandy clay NCM

TR 17 88 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-18 30-45 10YR5/8 Brownish yellow sandy clay NCM

89 1 0-14 0-35 10YR4/4 Dark yellowish brown sandy loam NCM

2 14-20 35-50 10YR5/8 Brownish yellow sandy clay NCM

90 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-18 30-45 10YR5/8 Brownish yellow sandy clay NCM

91 1 0-36 0-90 10YR3/3 & 
10YR5/6 Mottled brown and yellow coarse sand and gravel NCM

92 1 - - - Not Excavated: Slope >15%

TR 18 93 1 0-12 0-30 10YR4/4 Dark yellowish brown sandy loam NCM

2 12-50 30-51 10YR5/8 Brownish yellow sandy clay NCM

94 1 0-7 0-16 10YR4/4 Dark yellowish brown sandy loam NCM

2 7-14 16-34 10YR5/8 Brownish yellow sandy clay NCM

95 1 0-18 0-45 10YR4/4 Dark yellowish brown sandy loam NCM

2 18-22 45-55 10YR5/8 Brownish yellow sandy clay NCM

hiddenoak1a/1b CITY/SCAPE Cultural Resource Consultants



Hidden Oak Conservation Subdivision
Tree Survey

Road Right-of-Way Lot 1 Lot 2 Lot 3 Open Space
Remove? Remove? Remove? Remove? Remove?

Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes
1 10 Locust x 1-1 13 Maple 2-1 10 Maple 3-1 8 Maple 4-1 13 Oak x
2 unk Locust x 1-2 16 Maple x 2-2 14 Locust x 3-2 14 Locust 4-2 6 Maple x
3 21 Locust x 1-3 10 Maple x 2-3 13 Locust 3-3 unk 4-3 10 Maple x
4 21 Locust x 1-4 16 Locust x 2-4 10 Oak 3-4 12 Ash double
5 18 Locust x 1-5 15 Locust 2-5 11 Locust 3-5 13 Locust Note: within open space, only trees to
6 16 Locust x double 1-6 19 Maple 2-6 11 Locust 3-6 15 Locust x be removed were numbered
7 17 Locust x 1-7 18 Locust 2-7 9 Maple 3-7 10 Oak x
8 17 Locust x 1-8 6 Black Cherry 2-8 13 Locust x 3-8 16 Locust x
9 6 Maple x 1-9 12 Maple 2-9 12 Locust x 3-9 10 Ash x

10 6 Locust x 1-10 6 Oak x 2-10 6 Oak x 3-10 8 Oak x
11 28 Locust x 1-11 6 Maple x 2-11 11 Locust x 3-11 10 Locust x
12 19 Locust x 1-12 10 Oak x 2-12 10 Oak x 3-12 16 Locust x
13 10 Maple x 1-13 9 Maple 2-13 12 Black Cherry 3-13 8 Oak x
14 10 Maple x 1-14 12 Maple 2-14 11 Oak x 3-14 17 Ash x
15 7 Maple x 1-15 6 Maple 2-15 7 Oak x 3-15 17 Ash x
16 7 Maple x 1-16 18 Maple 2-16 11 Locust x 3-16 6 Oak x
17 7 Maple x 1-17 19 Maple 2-17 9 Locust x 3-17 8 Locust
18 13 Maple x 1-18 9 Locust x 2-18 9 Locust x 3-18 8 Locust
19 8 Maple x 1-19 15 Locust x 2-19 11 Oak x 3-19 14 Locust
20 21 Locust x 1-20 14 Locust x 2-20 10 Oak x 3-20 14 Locust
21 6 Maple x 1-21 20 Locust x 2-21 7 Locust x 3-21 13 Locust
22 21 Locust x 1-22 10 Locust x 2-22 11 Locust x 3-22 7 Maple
23 16 Ash x 1-23 19 Locust x 2-23 10 Locust x 3-23 10 Maple
24 24 Locust x 1-24 20 Locust x 2-24 11 Oak x 3-24 10 Maple x
25 9 Oak x 1-25 26 Ash x 2-25 13 Locust x 3-25 6 Oak x
26 6 Oak x 1-26 16 Ash x triple 2-26 14 Oak 3-26 8 Oak x
27 17 Black Cherry x 1-27 6 Oak x 2-27 14 Ash 3-27 8 Oak x
28 6 Maple x 1-28 22 Locust x 2-28 9 Ash 3-28 13 Ash
29 7 Maple x 1-29 18 Locust x 2-29 7 Oak 3-29 10 Locust
30 19 Locust x 1-30 8 Oak x 2-30 15 Oak x double 3-30 16 Ash
31 15 Locust x 1-31 9 Oak x 2-31 8 Oak x 3-31 9 Oak
32 14 Maple x 1-32 26 Ash x 2-32 14 Ash x 3-32 10 Locust
33 19 Locust x 1-33 6 Oak x 2-33 15 Ash x 3-33 10 Ash x double
34 22 Locust x 1-34 8 Oak x 2-34 12 Oak x 3-34 8 Maple x
35 8 Oak x 1-35 17 Ash x 2-35 15 Ash x 3-35 18 Ash x
36 8 Maple x 1-36 7 Maple x 2-36 13 Oak x 3-36 8 Locust x
37 10 Maple 1-37 12 Oak x 2-37 7 Maple x 3-37 20 Ash
38 6 Maple x 1-38 6 Oak x 2-38 7 Maple x 3-38 9 Maple
39 22 Maple x 1-39 11 Locust x 2-39 22 Ash x 3-39 9 Maple x
40 23 Ash 1-40 11 Oak x 2-40 6 Maple x 3-40 8 Maple
41 6 Maple x 1-41 12 Oak 2-41 9 Ash x 3-41 8 Maple
42 6 Maple x 1-42 11 Oak x 2-42 7 Maple x 3-42 22 Ash
43 6 Maple x 1-43 12 Locust x 2-43 13 Ash x 3-43 12 Oak
44 7 Ash 1-44 10 Locust x 2-44 6 Maple x 3-44 12 Ash
45 19 Ash 1-45 8 Ash x 2-45 11 Ash x 3-45 18 Ash
46 6 Maple x 1-46 10 Oak 2-46 7 Maple x 3-46 15 Oak
47 6 Maple x 1-47 12 Locust 2-47 14 Ash x 3-47 9 Maple x
48 6 Maple x 1-48 11 Oak 2-48 17 Ash 3-48 13 Ash
49 8 Maple x 1-49 9 Locust 2-49 7 Oak 3-49 8 Oak
50 8 Maple x 1-50 8 Oak 2-50 17 Ash double 3-50 18 Oak x
51 8 Maple x 1-51 8 Locust 2-51 11 Ash x 3-51 11 Ash
52 6 Oak x 1-52 11 Oak 2-52 8 Ash x 3-52 13 Ash
53 6 Oak x 1-53 13 Locust 2-53 6 Maple x 3-53 18 Oak
54 25 Ash x 1-54 12 Maple 2-54 6 Maple x 3-54 9 Oak x
55 8 Maple x 1-55 13 Locust 2-55 6 Maple x 3-55 unk unk x
56 8 Ash x 1-56 unk Locust 2-56 13 Ash x 3-56 14 Oak x
57 24 Ash x 1-57 11 Oak 2-57 9 Ash x 3-57 8 Maple x
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Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes Number DBH Species x = yes
58 22 Ash x 1-58 12 Black Cherry 2-58 17 Maple 3-58 8 Oak
59 8 Oak x 1-59 7 Maple 2-59 12 Maple 3-59 6 Oak x
60 12 Maple x 1-60 8 Oak 2-60 12 Ash x double 3-60 14 Oak x
61 7 Maple x 1-61 8 Locust 2-61 18 Ash double 3-61 11 Ash x
62 23 Locust x 1-62 7 Locust 2-62 13 Oak 3-62 9 Oak x
63 24 Locust x 1-63 10 Maple 2-63 12 Ash 3-63 10 Ash x
64 17 Oak x 1-64 16 Ash 2-64 7 Oak x 3-64 14 Ash x
65 20 Locust x 1-65 12 Ash x 2-65 7 Hickory x 3-65 14 Ash x
66 8 Maple x 1-66 20 Ash x 2-66 12 Ash x double 3-66 16 Oak x
67 20 Locust x 1-67 22 Ash x 2-67 15 Ash x 3-67 9 Oak x
68 9 Black Cherry x 1-68 11 Oak x 2-68 7 Oak 3-68 15 Oak x
69 10 Oak x 1-69 7 Locust x 2-69 11 Oak x 3-69 9 Oak x
70 10 Ash x 1-70 11 Locust x 2-70 11 Oak 3-70 9 Oak x
71 18 Locust x 1-71 8 Oak x 2-71 7 Hickory x 3-71 15 Oak x
72 19 Locust x 1-72 8 Locust x 2-72 14 Black Cherry triple 3-72 13 Ash x
73 10 Oak x 1-73 16 Ash x triple 2-73 20 Oak x 3-73 15 Ash x
74 12 Oak x 1-74 11 Ash x 2-74 12 Black Cherry 3-74 12 Oak x
75 18 Ash x 1-75 12 Locust x 2-75 13 Ash x 3-75 12 Oak x
76 10 Ash x 1-76 14 Ash x 2-76 10 Ash x 3-76 7 Oak x
77 10 Ash x 1-77 13 Locust x 2-77 10 Ash x 3-77 8 Maple x
78 14 Ash x 1-78 6 Maple x 2-78 6 Fagus x 3-78 8 Maple x
79 11 Ash x 1-79 7 Maple x 2-79 9 Ash 3-79 11 Ash x
80 12 Oak x 1-80 8 Locust x 2-80 9 Ash 3-80 8 Maple x
81 16 Locust x 1-81 21 Locust x 2-81 14 Ash 3-81 8 Ash x
82 8 Oak x 1-82 8 Maple 2-82 9 Fagus x 3-82 7 Maple x
83 12 Ash x 1-83 7 Maple 2-83 10 Ash 3-83 13 Locust x
84 6 Maple x 1-84 9 Maple 2-84 6 Oak 3-84 14 Locust
85 13 Ash x 1-85 24 Locust 2-85 12 Ash 3-85 13 Locust x
86 15 Oak x 1-86 22 Black Cherry 2-86 14 Ash 3-86 13 Locust x
87 8 Oak x 1-87 8 Maple 2-87 18 Ash 3-87 7 Cedar
88 7 Maple x 1-88 13 Maple 2-88 12 Ash 3-88 12 Maple
89 13 Ash x 1-89 11 Locust 2-89 11 Ash 3-89 11 Maple
90 13 Ash x 1-90 9 Maple 2-90 11 Ash 3-90 12 Locust
91 13 Oak x 1-91 21 Maple double 2-91 16 Ash 3-91 13 Locust
92 10 Maple x 1-92 9 Maple 2-92 12 Ash 3-92 16 Oak
93 13 Locust x 1-93 6 Maple 2-93 13 Ash x 3-93 10 Oak
94 15 Locust x 1-94 9 Maple 2-94 11 Ash x 3-94 8 Oak x
95 8 Maple x 1-95 16 Maple 2-95 12 Ash 3-95 11 Oak x
96 12 Locust x 1-96 8 Maple 2-96 6 Oak 3-96 12 Ash x
97 14 Oak x 1-97 24 Maple 2-97 7 Oak 3-97 15 Ash x
98 13 Locust x 1-98 15 Ash 2-98 14 Ash 3-98 12 Ash x
99 12 Locust x 1-99 20 Ash 2-99 14 Ash double 3-99 8 Oak x

100 11 Locust x double 1-100 14 Maple 2-100 8 Maple 3-100 13 Ash x
101 14 Locust x 1-101 13 Locust 2-101 12 Ash 3-101 12 Ash x
102 7 Maple x 1-102 6 Maple 2-102 13 Ash 3-102 16 Ash x
103 7 Maple x 1-103 8 Maple 2-103 9 Ash 3-103 unk x
104 6 Maple x 1-104 9 Maple 2-104 14 Ash double 3-104 unk x
105 15 Locust x 1-105 6 Maple 2-105 10 Ash double 3-105 14 Ash x
106 14 Locust x 1-106 30 Ash 2-106 13 Ash 3-106 15 Ash x
107 8 Maple x 1-107 26 Ash x 2-107 13 Ash 3-107 16 Ash x
108 9 Maple x 1-108 38 Ash x 2-108 11 Ash 3-108 12 Ash x
109 12 Locust x 1-109 20 Ash x 2-109 10 Oak 3-109 15 Ash x
110 11 Locust x 1-110 14 Ash x 2-110 17 Ash 3-110 unk x
111 6 Maple x 1-111 15 Maple x 2-111 13 Ash 3-111 11 Ash x
112 8 Maple x 1-112 20 Locust 2-112 6 Maple 3-112 9 Ash x
113 6 Maple x 1-113 14 Locust 2-113 24 Ash 3-113 10 Maple x
114 20 Ash x 1-114 8 Locust 2-114 14 Ash 3-114 6 Fagus x

1-115 15 Hickory 2-115 6 Maple 3-115 13 Oak x
1-116 6 Ash 2-116 11 Ash 3-116 25 Oak x
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1-117 16 Locust 2-117 6 Maple 3-117 12 Black Cherry x double
1-118 18 Locust x 2-118 15 Ash 3-118 9 Hickory x
1-119 13 Locust x 2-119 6 Maple 3-119 9 Oak x
1-120 13 Maple x 2-120 6 Maple 3-120 10 Oak x
1-121 11 Locust x 2-121 15 Ash 3-121 16 Maple x double
1-122 18 Locust x 2-122 7 Maple 3-122 9 Black Cherry x
1-123 14 Locust x 2-123 7 Maple 3-123 9 Black Cherry x
1-124 17 Locust x 2-124 6 Fagus 3-124 16 Ash x
1-125 10 Maple x 2-125 16 Oak double 3-125 11 Black Cherry x
1-126 9 Locust x 2-126 8 Fagus 3-126 16 Maple double
1-127 8 Locust x 2-127 10 Ash 3-127 9 Oak
1-128 17 Locust x 2-128 6 Maple 3-128 6 Oak
1-129 9 Black Cherry x 2-129 6 Maple 3-129 9 Cedar
1-130 12 Black Cherry x 2-130 13 Ash 3-130 7 Cedar
1-131 11 Locust x 2-131 6 Oak 3-131 12 Oak
1-132 12 Locust x 2-132 6 Fagus x 3-132 11 Oak
1-133 15 Maple x 2-133 14 Maple 3-133 15 Black Cherry double
1-134 7 Locust x 2-134 7 Fagus 3-134 11 Oak
1-135 10 Locust 2-135 12 Hickory 3-135 15 Oak
1-136 20 Locust x 2-136 6 Oak 3-136 9 Black Cherry
1-137 9 Oak x 2-137 7 Maple 3-137 14 Maple
1-138 7 TOH x 2-138 16 Ash x 3-138 16 Maple
1-139 7 Black Cherry 2-139 7 Maple x 3-139 6 Black Cherry x
1-140 5 Black Cherry 2-140 7 Maple x 3-140 10 Hickory x
1-141 6 Black Cherry x 2-141 8 Fagus x 3-141 15 Ash x
1-142 6 Black Cherry x 2-142 24 Oak x 3-142 7 Fagus x
1-143 5 Black Cherry x 2-143 6 Oak x 3-143 10 Black Cherry x
1-144 5 Black Cherry x 2-144 10 Ash x 3-144 12 Black Cherry x
1-145 10 Locust x 2-145 12 Ash x 3-145 7 Black Cherry x
1-146 15 Maple x 2-146 7 Oak x 3-146 8 Oak
1-147 13 Locust x 2-147 8 Oak x 3-147 14 Maple x double
1-148 11 Locust x 2-148 15 Ash x 3-148 11 Oak x
1-149 16 Maple x 2-149 12 Maple x 3-149 7 Oak x
1-150 11 Locust x 2-150 14 Ash x 3-150 14 Oak x
1-151 16 Black Cherry x 2-151 12 Hickory 3-151 15 Oak x
1-152 12 Locust x 2-152 7 Fagus 3-152 15 Tulip x
1-153 13 Maple x 2-153 9 Maple 3-153 12 Fagus x
1-154 11 Locust x 2-154 20 Ash 3-154 14 Oak
1-155 7 Maple x 2-155 7 Oak 3-155 6 Maple x
1-156 7 Oak 2-156 11 Oak 3-156 16 Oak
1-157 11 Oak 2-157 7 Maple 3-157 12 Maple double
1-158 9 Ash x double 2-158 14 Ash 3-158 11 Oak
1-159 7 Hickory 2-159 8 Oak 3-159 6 Oak x
1-160 6 Black Cherry x 2-160 7 Fagus x 3-160 6 Oak x
1-161 16 Maple x 2-161 13 Oak x 3-161 10 Ash x
1-162 18 Maple 2-162 10 Locust x 3-162 18 Ash x
1-163 26 Maple 2-163 14 Ash x 3-163 8 Oak x
1-164 25 Locust 2-164 11 Oak x 3-164 11 Hickory x
1-165 11 Maple 2-165 15 Locust x 3-165 11 Hickory x
1-166 6 Maple 2-166 8 Maple 3-166 11 Oak x
1-167 13 Black Cherry 2-167 13 Oak 3-167 7 Oak x
1-168 18 Locust 2-168 11 Oak 3-168 18 Ash x
1-169 8 Maple 2-169 7 Oak x 3-169 12 Hickory x
1-170 6 Maple 2-170 14 Oak x 3-170 7 Hickory x
1-171 9 Maple 2-171 6 Maple x 3-171 10 Hickory x
1-172 15 Maple 2-172 10 Locust x 3-172 14 Ash x
1-173 9 Maple 2-173 12 Oak x 3-173 8 Oak x
1-174 16 Ash 2-174 9 Locust 3-174 10 Hickory x
1-175 23 Ash 2-175 15 Oak 3-175 11 Oak x double
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1-176 11 Maple x 2-176 14 Black Cherry 3-176 14 Hickory x
1-177 9 Oak x 2-177 8 Maple 3-177 11 Fagus x
1-178 9 Maple x 2-178 10 Oak 3-178 8 Maple x
1-179 16 Locust x 2-179 7 Oak 3-179 10 Fagus x

2-180 11 Oak 3-180 8 Ash x
2-181 7 Locust 3-181 8 Oak
2-182 11 Locust 3-182 10 Maple
2-183 10 Oak 3-183 14 Oak x
2-184 9 Locust 3-184 18 Ash
2-185 9 Locust 3-185 13 Ash
2-186 8 Oak 3-186 13 Black Cherry
2-187 13 Locust 3-187 13 Oak
2-188 9 Locust 3-188 12 Ash
2-189 6 Hickory 3-189 10 Oak
2-190 8 Oak 3-190 7 Hickory double
2-191 15 Ash 3-191 25 Tulip x
2-192 9 Oak 3-192 7 Tulip x

3-193 7 Oak x
3-194 9 Oak
3-195 7 Oak x
3-196 18 Oak x
3-197 11 Oak x
3-198 6 Oak
3-199 18 Ash
3-200 8 Ash
3-201 12 Ash x double
3-202 14 Ash
3-203 12 Oak
3-204 7 Fagus x
3-205 14 Oak x
3-206 12 Oak x
3-207 12 Oak double
3-208 7 Oak double
3-209 14 Fagus x
3-210 15 Oak x
3-211 11 Oak x
3-212 14 Maple x double
3-213 6 Fagus x

Tree Removal Summary
R.O.W. Lot 1 Lot 2 Lot 3 Open Space

All regulated trees (≥ 8" DBH) 84 74 59 117 3
Specimen trees (≥ 24" DBH) 6 4 1 2 0

Note: all regulated trees includes specimen trees

Date: 10/14/2016

















DEED  
OF CONSERVATION EASEMENT 

 
This Indenture, made the    day of        2021 between 

 
MCKENNA CUSTOM HOMES, INC., 433 Manville Road, Pleasantville, New York 10570 
party of the first part, and  
 
TOWN OF NORTH CASTLE, a municipal corporation of the State of New York, 15 Bedford 
Road, Armonk, New York 10510 party of the second part,  
 
 WITNESSETH, that the said party of the First Part in consideration of the sum of ONE 
DOLLAR and other good and valuable consideration, paid by the party of the Second Part, does 
hereby grant and release unto the party of the Second Part, its successors and assigns forever, a 
conservation easement extending in and through a certain property of the party of the First Part, 
situate, lying and being in the Town of North Castle, County of Westchester and State of New 
York which easement is more particularly bound and described in SCHEDULE “A” annexed 
hereto and made a part hereof.  
 
 WHEREAS, the party of the First Part hereby desires to grant to the party of the Second 
Part the right to preserve and protect the conservation values described herein by encumbering 
the Property with a conservation easement pursuant to the provision of New York Conservation 
Law, Article, 49, Title 3; and  
 
 WHEREAS, the Grantee agrees to accept this conservation easement and honor the 
intentions of the Grantee as stated herein and to preserve and protect the Property in perpetuity 
according to the terms of this easement for the benefit of this and future generations. 
 
 NOW THEREFORE, in consideration of the foregoing and the mutual covenants terms, 
conditions and restrictions contained herein, the Grantor hereby voluntarily grants and conveys 
to Grantee a conservation easement in perpetuity over the Property of the nature and character 
and to the extent set forth herein. 
 
 1.  Purpose. It is the purpose of this easement to ensure the open natural character and to 
protect it from development. This easement shall prevent any use of the property that will impair 
or interfere with the conservation values of the property by restricting use of the property as 
provided herein. 
 
 2. Prohibited Uses and Restrictions. Any activity on or use of the property, beyond 
what is depicted on the approved subdivision plans, is inconsistent with the purpose of this 
conservation easement and is prohibited. Without limiting the generality of the foregoing 
provision, the following restrictions specifically apply to the property:  
 

a.  No quarry, gravel pit, surface or subsurface mining or drilling, or other mining 
or drilling activities prohibited under applicable provisions of Section 170(h) of 
the Internal Revenue Code shall be permitted on or under the Property. 



 
b.  No dumping or storage of ashes, non-composted organic waste, sewage, 
garbage, or any toxic or offensive materials shall be allowed in the Property. 
 
c. No more than de minimus recreational activities may be conducted on the 
Property. 
 
d. Notwithstanding any other restriction contained herein, the owner of the 
Property (or any relevant part thereof) or the Grantee may take such actions with 
respect to the Property as are necessary to protect the health and safety of the 
public and the persons using the Property; provided that if any such action is 
contrary to a restriction contained herein, the action shall be limited to the 
minimum variation necessary to afford the required protection. 

 
 3. Rights Conveyed to Grantee. To accomplish the purposes of this easement, the 
following rights are conveyed to the Grantee by this easement. 
 
  a. The right to preserve and protect the conservation values of the Property. 
 

b. The right to enter upon the Property at reasonable times in order to monitor 
compliance and otherwise enforce the terms of this easement. Grantee shall 
provide Grantor or Grantor’s successors, reasonable notice of such entry unless 
Grantee determines that immediate entry is required to prevent, terminate or 
migrate violation of this easement. 
 
c. The right to prevent any activity on, incursion into, or use of the property that is 
inconsistent with the purpose of this easement, and to require the restoration of 
such areas or features of the property that are damaged by any inconsistent 
activity or use pursuant to the remedies set forth herein. 
 
d. The right, but not the obligation to cut, remove and plant trees and to maintain 
and/or improve the wetlands and other natural habitat on the Property. 

 
 4. Reserved Grantor’s Rights. Grantor reserves for itself, its assigns, representatives 
and successors in interest with respect to the Property, all rights accruing from its ownership of 
the Property, including, without limitation, the right to sell or transfer the Property, as owner, 
subject to the restrictions and covenants set forth herein this easement; and the right to engage in, 
or permit others to engage in, all uses of the property that are not expressly prohibited herein and 
are not inconsistent with in addition, any other provisions of this easement to the contrary 
notwithstanding, Grantor specifically reserves for itself and its successors in interest with respect 
to the Property, and they shall enjoy, the following rights with respect to the Property: 
 

a. Grantor specifically reserves the right to control access to the property except 
that specifically granted to Grantee for purpose of monitoring compliance 
with this easement, and no right of access to the general public to any portion 
of the Property is conveyed by this easement. 
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b. Grantor reserves for itself, its assigns, representatives and successors the right 
to maintain the discharge swale from Stormwater Management Facility Basin 
1 (SWMB #1) for FDA-1.3, and Level Spreader LS-1. 

 
 5. Enforcement. 
 

a. Notice. If Grantee determines that a violation of this easement has occurred or 
is threatened, Grantee shall give written notice to Grantor of such violation and 
demand that corrective action sufficient to cure the violation be taken. Where the 
violation involves injury to the property resulting from any use inconsistent with 
the terms or the purpose of this conservation easement, Grantee shall demand that 
Grantor restore the Property to its prior condition in accordance with a plan 
approved by the Grantee. 
 
b. Injunctive Relief.  If, Grantor fails to cure the violation within 30 days after 
receipt of notice of a violation from Grantee, or, where the violation cannot 
reasonably be cured within a 30 day period, Grantor fails to begin curing such 
violation within a 30 day period, or Grantor fails to diligently continue to cure 
such violation until it is cured, Grantee may bring action-at law or inequity in a 
court of competent jurisdiction to enforce the terms of this easement, to enjoin the 
violation by temporary or permanent injunction, and to require the restoration of 
the property to the condition that existed prior to any such injury.  
 
c. Damages. Grantee shall be entitled to recover damages for a violation of the 
terms of this easement or for injury to any of the conservation values protected by 
this easement, including, without limitation, damages for loss of scenic, aesthetic, 
or environmental values. Without limiting Grantor’s liability therefore, Grantee 
may, in its sole discretion, apply any damages recovered to the costs of 
undertaking any corrective action on the Property.  
 
e. Costs of Enforcement. All reasonable costs of enforcing the terms of this 
easement against Grantor, including but not limited to the costs and expenses of 
legal action, reasonable attorney’s fees, and any costs involved in the restoration 
of the Property resulting from Grantor’s violation of the terms of this easement, 
shall be borne by Grantor unless Grantor ultimately prevails in judicial 
enforcement, in which case each party shall bear its own costs. 
 
f. Forbearance. Forbearance or delay by Grantee in the exercise of any of its rights 
to the terms of this easement shall not be deemed a waiver of such rights or of any 
of the terms of the easement. Grantors hereby waive any defense of laches, 
estoppel or prescription.  
 
g. Acts Beyond Grantor’s Control. Grantee shall have no cause of action under 
this easement against Grantor for injury or damage to the property which is 
beyond Grantor’s control, including, without limitation, flood, fire, wind, storms, 
or earth movement, or from any prudent action taken by Grantor, under 



emergency conditions, to prevent, abate or mitigate significant injury to the 
Property or adjacent properties from such causes.  

 
 6.  Notices and Approvals. Grantor agrees to give Grantee written notice before 
exercising any reserved right, the exercise of which may have an adverse impact on the 
conservation interests of this conservation easement. Grantor further agrees to notify Grantee of 
any conveyance, lease or transfer of the Property, such notice to be given in writing at least 
twenty (20) days in advance of such conveyance, lease or transfer. The failure to give such notice 
shall not, however, invalidate the conveyance, lease or transfer. When Grantee’s or Grantor’s 
approval is required for any action or activity allowed by this easement to be taken only with 
approval such approval shall be in writing and signed by both parties to this easement agreement 
or their successors. Any notice required by this easement shall be deemed given when received 
or three days after being mailed by certified or registered mail, return receipt requested, postage 
prepaid, properly addressed as follows: (a) if to Grantee, at address set forth above; (b) if to 
Grantor, at the address set forth above; (c) if to any subsequent owner, at the address provided by 
notice to Grantee of transfer of the property as required by this paragraph. Any party may change 
the address to which notices are to be sent to him, her or it by duly giving notice pursuant to this 
paragraph. 
 
 7. Costs and Liabilities. Grantors shall retain all responsibilities and shall bear all costs 
and liabilities of any kind related to the ownership, operation, upkeep and maintenance of the 
Property. Grantor shall remain solely responsible for obtaining any applicable governmental 
permits and approvals for any construction or other activity or use permitted by this easement, 
and all such construction and other such activity or use shall be undertaken in accordance with 
all applicable federal, state and local laws, regulations and requirements. Grantor shall keep the 
Property free of all liens arising out of any work performed for materials furnished to, or 
obligations incurred by Grantor. 
 
 8.  Taxes. Grantor shall pay before delinquency all taxes, assessments, fees and charges 
of whatever including any taxes imposed upon or incurred as result of this easement and shall 
furnish Grantee with evidence of such payment upon request.  
 
 9. Amendment. This conservation easement may be amended upon written consent of 
Grantee and alter the restrictions on use or permitted structure of this conservation easement. 
Any such amendment, variance or waiver shall be consistent with the basic purpose of this 
conservation easement.  
 
 10. Recordation. Grantee shall record this instrument in a timely fashion in the official 
records of the office of the Clerk of the County of Westchester Division of Land Records.  
 
 11. Assignment. Grantee’s rights and obligations under this conservation easement may 
be assigned only to an organization that is a qualified organization under Section 170(11) of the 
Internal Revenue Code (or any successor provision then applicable) and is not-for-profit 
conservation corporation or other entity authorized to take title to a conservation easement under 
New York Environmental Law, Article 49, Title 3, and which agrees to continue to carry out the 
conservation progress of this conservation easement. Any assignee other than a governmental 



unit in the County of Westchester, must be an entity able to enforce this conservation easement, 
having purposes similar to those of Grantee and which encompass those of this conservation 
easement. Grantee agrees to provide Grantor notice of any assignment 20 days prior to any 
assignment Failure to provide such notice prior to assignment shall not affect the validity of the 
assignment, nor shall it impair the validity of this easement or limit its enforceability in any way. 
 
 12. Subsequent Transfers. Any subsequent conveyance of any interest in the 
Property, including without limitation, transfer, lease or mortgage, shall be subject to this 
conservation easement, and any deed, lease, mortgage or other instrument evidencing or 
effecting such conveyance shall contain language substantially as follows: “This [conveyance, 
lease, mortgage, easement, etc.] is subject to a Conservation Easement which runs with the land 
and which was granted to the Town of North Castle by instrument dated   and recorded 
in the office of the Clerk of Westchester County, Control Number:   . The failure to 
include such language in any deed or instrument shall not affect the validity or enforceability of 
this conservation easement.  
 
 13. Binding Effect. The provisions of this conservation easement shall run with the 
Property in perpetuity and shall bind and be enforceable against the Grantor and all future 
owners and any party entitled to possession or use of the Property or any portion thereof while 
such party is the owner or entitled to possession or use thereof. As used in this conservation 
easement, the term “owner” included the owner of any beneficial equitable interest in the 
Property or any portion thereof; the term “Grantor” includes the original Grantor, his, her or their 
heirs, successors and assigns, all future owners of all or any portion of the Property, and any 
party entitled to possession or use thereof; and the term “Grantee” includes the original Grantee 
and its successors and assigns. Notwithstanding the foregoing, upon any transfer of title, the 
transferor shall cease being a Grantor or owner for purpose of this conservation easement and 
shall have no further responsibility or liability hereunder for acts done or conditions arising 
thereafter, but the transferor shall remain liable for earlier acts and conditions. The obligations 
imposed on Grantor by this agreement shall be joint and several. 
 
 14. Extinguishment. If circumstances arise in the future that make the purpose of this 
easement impossible to accomplish, and if this Easement of any of its restrictions are 
extinguished by judicial proceeding, then, upon any subsequent sale, exchange or involuntary 
conversion by the Grantor, the Grantee shall be entitled to that portion of the proceeds equal to 
the proportionate value of the conservation restrictions as provided immediately below. For such 
purposes only, grantor agrees that the donation/conveyance of this Conservation Easement to 
Grantee gives rise to a property right, immediately vested in Grantee, with a fair market value 
that is equal to the proportionate value that the conservation restrictions hereby created at the 
date hereof bears to the value of the Property as a whole at the date hereof (subject to reasonable 
adjustment to the extent permissible under Section 170(h) of the Internal Revenue Code for any 
improvements which may hereafter be made on the Property). Grantee agrees to use it share of 
such proceeds in a manner consistent with the conservation purposes of this conservation 
easement.  
 
 15.  Condemnation. If all or any part of the property is taken by the exercise of the 
power of eminent domain, or acquired by purchase in lieu of condemnation, whether by public, 



corporate or other authority, so as to terminate this easement, in whole or in part, Grantor and 
Grantee shall act jointly to recover the full value of the interests in the Property subject to the 
taking or in lieu purchase and all direct or incidental damages resulting therefrom. All expenses 
reasonably incurred by Grantors or Grantees in connection with the taking or in lieu purchase 
shall be paid out of the amount recovered. Grantee’s share of the balance of the amount 
recovered shall be determined by multiplying that balance by the ration set forth in paragraph 14. 
 
 16. Further Acts. Each party shall perform any further acts and execute and deliver any 
documents, including amendments to this conservation easement, which may be reasonably 
necessary to carry out its provisions or which are necessary to qualify this instrument as a 
conservation easement under Article 49, Title 3, of the Conservation Law or any regulations 
promulgated pursuant thereto. 
 
 17. Severability. Invalidation of any provision of this conservation easement by Court 
Judgment, Order, Statute or otherwise shall not affect any other provisions, which shall be and 
remain in force and effect.  
 
 18.  Interpretation. This instrument in intended to create a “qualified real property 
interest” for “conservation purposes” as defined in Section 170(h) of the Internal Revenue Code, 
and shall be interpreted consistently with such intention. In the event that any provision has been 
omitted from this instrument which is necessary to qualify the interest hereby granted as such a 
“qualified real property interest” for “conservation purposes”, such provision shall be deemed 
incorporated herein to the extent necessary to cause the interest hereby granted to be so qualified.  
 
IN WITNESS WHEREOF, the parties have executed this instrument as of the day and year 
written above. 
 
MCKENNA CUSTOM HOMES, INC. 
 
 
BY:_____________________________ 
GREGORY MCKENNA, PRES. 
 
 
 
_________________________________ 
TOWN OF NORTH CASTLE  
BY: 
 
 
 
 
 
 
STATE OF NEW YORK   ] 
     ]SS.: 



COUNTY OF WESTCHESTER ] 
 
 On the   day of      , 2016 before me, the undersigned 
personally appeared: GREGORY MCKENNA personally known to me or proven on the basis of 
satisfactory evidence to be the individual(s) whose name(s) is [are] subscribed to the within 
instrument and acknowledged to me that he/she/they executed the same in his/her/their 
capacity[ies]  and that by his/her/their signature[s] on the instrument, the individual[s] or the 
person upon behalf of which the individual[s] acted executed this instrument. 
 
 
 
_____________________________  
 
 
 
STATE OF NEW YORK   ] 
     ]SS.: 
COUNTY OF WESTCHESTER ] 
 
 On the   day of      , 2016 before me, the undersigned 
personally appeared:         personally known to 
me or proven on the basis of satisfactory evidence to be the individual(s) whose name(s) is [are] 
subscribed to the within instrument and acknowledged to me that he/she/they executed the same 
in his/her/their capacity[ies]  and that by his/her/their signature[s] on the instrument, the 
individual[s] or the person upon behalf of which the individual[s] acted executed this instrument. 
 
 
 
_____________________________  
 
 
 
 
Section: 
Block: 
Lot: 
 
RECORD AND RETURN TO: 
 
PATRICK J. BLISS, ESQ. 
399 KNOLLWOOD RD, 204 
WHITE PLAINS, NEW YORK 10603 



DEED OF ROAD TO TOWN OF NORTH CASTLE 
 

This Indenture, made the  day of   2021 between 
 

MCKENNA CUSTOM HOMES, INC., 433 Manville Road, Pleasantville, New York 10570 
party of the first part, and  
 
TOWN OF NORTH CASTLE, a municipal corporation of the State of New York, 15 Bedford 
Road, Armonk, New York 10510 party of the second part, 
 
WITNESSETH, that the party of the first part, in consideration of ten dollars and other valuable 
consideration paid by the party of the second part, does hereby grant and release unto the party of 
the second part, the heirs or successors and assigns of the party of the second part forever,  
 
ALL THAT CERTAIN plot, piece or parcel of land, with the improvements thereon situate and 
lying in the Town of North Castle County of Westchester being more particularly described on 
SCHEDULE A annexed hereto and incorporated herein by reference.  
 
BEING AND INTENDED to be only a part of the premises conveyed to the party of the first part 
by deed from the   dated  and duly recorded in the Westchester County 
Clerk’s Office, Division of Land Records under Control No. 
 
This conveyance is made upon unanimous Resolution of the Board of Trustees and Shareholders 
of McKenna Custom Homes, Inc., of this date in accordance with BCL §909. 
 
TOGETHER with all right title and interest, if any, of the party of the first part in and to any 
streets and roads abutting the above described premises to the center lines thereof; TOGETHER 
with appurtenances and all the estate and rights of the party of the first part in and to said 
premises; TO HAVE AND TO HOLD the premises herein granted unto the party of the second 
part, the heirs or successors and assigns of the party of the second part forever. 
 
AND the party of the first part covenants that the party of the first part has done nothing or 
suffered anything whereby the said premises have been encumbered in any way whatever, except 
as aforesaid.  
 
AND the party of the first part, in compliance with Section 13 of the Lien Law, covenants that 
the party of the first will receive the consideration for this conveyance and will hold the right to 
receive such consideration as a trust fund to be applied first for the purpose of paying the cost of 
the improvement and will apply the same first to the payment of the cost of the improvement 
before using any part of the total of the same for any other purpose. The “party” shall be 
construed as if it read “parties” whenever the sense of this indenture requires.  
 
IN WITNESS WHEREOF, the party of the first part has duly executed this deed the date and 
year above first written. 
 
 



       MCKENNA CUSTOM HOMES, INC. 
 
 
 
       BY: ___________________________ 
               GREGORY MCKENNA 



DECLARATION OF COVENANTS, CONDITIONS, AND RESTRICTIONS FOR 
_____HIDDEN OAK SUBDIVISION____ 

 DECLARATION made as of the ___ day of _____, 20__, by ________________ with 
an address at _________________ (hereinafter referred to as the “Declarant”). 

W I T N E S S E T H: 

 WHEREAS, Declarant is the owner of all that certain lot, piece or parcel of land situate, 
lying and being in the Town of [_______], County of [_______] and State of New York, being 
designated as Section, Block and Lot [indicate all lots of subdivision] as shown on that certain 
map entitled “[filed map name]” which was filed in the Office of the County Clerk of 
[________] County on [________] as Filed Map No. [_________] and which is more accurately 
bounded and described in the deed attached hereto as Exhibit 1 (the “Property”); and 

 WHEREAS, Declarant plans to undertake or is undertaking plans for the development or 
sale of land that will result in [________] as described in the definition of “[______]” referenced 
in the Rules and Regulations for the Protection from Contamination, Degradation and Pollution 
of the New York City Water Supply and Its Sources, Title 10 New York Codes, Rules and 
Regulations Part 128-3.9(b)(___)(___); Title 15 Rules of the City of New York Chapter 18-
39(b)(___)(___) (“Watershed Regulations”); and 

 WHEREAS, the Watershed Regulations require Declarant to prepare a Stormwater 
Pollution Prevention Plan (“SWPPP”) and submit the SWPPP to the New York City Department 
of Environmental Protection (“DEP”) for its review and approval so that stormwater generated 
by precipitation during and after soil disturbing activities and runoff from newly created 
impervious surfaces is captured and treated, thus reducing or eliminating a pollution discharge; 
and  

 WHEREAS, Declarant has submitted a SWPPP application to DEP for the Property 
described above, Project name and number, and received an approval from DEP for such 
SWPPP, dated ________, such SWPPP approval and the maintenance obligations being attached 
hereto as Exhibit 2; and  

 WHEREAS, Declarant desires to declare the following covenants, conditions and 
restrictions to govern the future development, use and maintenance of any lots that are part of the 
Property that may be conveyed to future owners, including the Declarant’s respective heirs, 
successors, and assigns, and to subject any deed of conveyance of any such lots to this 
Declaration, by reference thereto, to the covenants, conditions and restrictions described herein,  

 NOW, THEREFORE, Declarant hereby declares that the Property shall be held, sold, 
conveyed, transferred and occupied subject to the following covenants, conditions, and 
restrictions which are for the benefit of the City of New York as well as for the owners of the 
Property and which shall be perpetual so long as the provisions of the SWPPP continue to be 
required by the Watershed Regulations, shall run with the Property and be binding on the 
Declarant, its heirs, successors and assigns and be binding upon each successive owner of any 
Property parcel or lot described in the subdivision plan and the heirs, successors and assigns of 
each subsequent party having or acquiring any right, title or interest in the Property or any part 
thereof. 
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1. Declarant hereby acknowledges, covenants, warrants, and represents that it shall 
install and maintain any and all erosion and sediment controls and stormwater 
management practices on the Property in accordance with the SWPPP approved by 
DEP, dated _______, and any and all amendments to the SWPPP that may be 
required and that DEP may approve. 

2. Declarant’s installation and maintenance of the erosion and sediment controls and 
stormwater management practices shall be for the benefit of the City of New York as 
well as for the owners of the Property. 

3. Declarant’s obligation to install and maintain any and all erosion and sediment 
controls and stormwater management practices on the Property in accordance with 
the DEP-approved SWPPP and any and all amendments to the SWPPP that DEP may 
approve shall be perpetual so long as the provisions of the SWPPP continue to be 
required by the Watershed Regulations. 

4. Declarant hereby acknowledges, covenants and warrants that this Property shall be 
subject to the maintenance obligations set forth and described in the SWPPP, with 
respect to any stormwater management practices or treatment of runoff located on 
areas commonly owned by multiple property owners or a homeowners’ association in 
the subdivision. 

5. Declarant hereby covenants, warrants, and represents that any lease, mortgage, 
subdivision, or other transfer of the Property, or any interest therein, shall be subject 
to the restrictive covenants contained herein pertaining to the installation and 
maintenance of erosion and sediment control and stormwater management practices, 
and any deed, mortgage, or other instrument of conveyance shall be subject to and, 
specifically refer to, the attached SWPPP approval and shall specifically state that the 
interest thereby conveyed is subject to the covenants and restrictions contained herein 
and therein. 

6. These covenants, conditions and restrictions shall be recorded at the Office of the 
County Clerk, shall run with the land and shall apply to, inure to the benefit of, and 
bind the Declarant and all subsequent heirs, executors, administrators, successors and 
assigns. 

 

 

IN WITNESS WHEREOF, Declarant has executed this document on the date first above 
written. 

 

        _____Signature_________ 
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STATE OF NEW YORK  ) 

     ) 

COUNTY OF ____________  ) 

 

 On _______________, 20__, before me, the undersigned, a Notary Public in and for said 
State, personally appeared _________________, personally known to me or proved to me on the 
basis of satisfactory evidence to be the individual whose name is subscribed to the within 
instrument and acknowledged to me that he executed the same in his/her capacity, and that by 
his/her capacity, and that by his/her signature on the instrument, the individual, or the person 
upon behalf of which the individual acted, executed the instrument. 

 

        ______________________ 

        Notary Public 
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Exhibit 1 
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Exhibit 2 



STORMWATER CONTROL FACILITY 
MAINTENANCE AND ACCESS AGREEMENT 

This Agreement is made as of this      day of             , 2021      by and between the 

TOWN OF NORTH CASTLE, a New York municipal corporation with offices at 15 Bedford Road, 

Armonk, New York 10510, hereinafter referred to as the "Town", and McKenna Custom Homes, Inc., a 

New York corporation with offices at 343 Manville Road, Pleasantville,  New York hereinafter referred 

to as "McKenna Custom". 

W I T N E S S E T H  

 

WHEREAS, McKenna Custom is the owner of that certain plot, piece and parcel of land, 

with the buildings and improvements thereon, situated at 13 Hidden Oak Road in the Town of North 

Castle, comprising 7.69 acres, and shown and designated on the Tax Map for the Town of North Castle 

Section 107.01, Block 1, Lot 32 (the "Land") and title to said lands being subject to the conditions 

imposed by the Town of North Castle as shown and designated on a certain Map entitled “Hidden Oak 

Subdivision Proposed Lots 1, 2 & 3, in Armonk, Town of North Castle, Westchester County, New 

York” , made by William J. Welsh, Land Surveyor, dated ________         and filed in the 

Westchester County Clerk’s Office, Division of Land Records, on    

as Map No.        ; and 

 WHEREAS, Declarant plans to undertake or is undertaking plans for the development or sale of 

land that will result in Plans for development or sale of land that will result in the disturbance of 

five (5) or more acres of total land area as described in the Section 18-39 (b) (3) (i) in the Rules and 

Regulations for the Protection from Contamination, Degradation and Pollution of the New York City Water 

Supply and Its Sources (“Watershed Regulations”); and 

 WHEREAS, the Watershed Regulations require Declarant to prepare a Stormwater Pollution 

Prevention Plan (“SWPPP”) and submit the SWPPP to the New York City Department of Environmental 

Protection (“DEP”) for its review and approval so that stormwater generated by precipitation during and 

after soil disturbing activities and runoff from newly created impervious surfaces is captured and treated, 

thus reducing or eliminating a pollution discharge; and  



 WHEREAS, Declarant has submitted a SWPPP application to DEP for the Property described 

above, Hidden Oak Subdivision, DEP Log # 2014-KE-01088-SP.1, and received an approval from DEP 

for such SWPPP, dated _______________, such SWPPP approval and the maintenance obligations being 

attached hereto as Exhibits 1 and 2; and  

WHEREAS, McKenna Custom has submitted a Stormwater Pollution Prevention Plan ("SWPPP") 

to the Town dated March 1, 2016 prepared by Evans Associates which sets forth, among other things, 

the proposed improvements to be constructed and/or installed for the purpose of controlling and 

mitigating stormwater runoff from the Subdivision (“Storm Water Control Facilities”) consisting of 

subsurface infiltration facilities, an extended detention stormwater management basin, a bioretention 

facility, two rain gardens and tree planting, as well as filter strips; and 

WHEREAS, the SWPPP has been approved by the Town; and 

WHEREAS, as required by the Town of North Castle, a maintenance and access agreement is to 

be recorded in the Office of the Westchester County Clerk (Division of Land Records) in order to provide 

for the long-term maintenance and continuation of the various stormwater control measures shown on the 

approved subdivision plans (the "Plan") and 

WHEREAS, copies of the approved plans of the Subdivision are on file with the Building 

Department of the Town of North Castle at the Town Hall, 17 Bedford Road, Armonk, New York 

10504; and  

WHEREAS, the Town and McKenna Custom desire that Stormwater Control Facilities be 

constructed and installed in accordance with the approved plans and that they thereafter be inspected, used, 

maintained, repaired and replaced in perpetuity in order to insure that they continue to function in the 

manner for which they are intended. 

NOW, THEREFORE, in consideration of the approval and the mutual agreements and 

understandings set forth herein, and consistent with all applicable provisions of the Town Code, the Town 

and McKenna Custom hereby agree as follows: 

1. McKenna Custom and/or any subsequent owner(s) of property shall use, maintain, repair and 

replace the Stormwater Control Facilities located on the portions of the premises owned by 

them in accordance with the maintenance plan contained in the SWPPP, a copy of which 



maintenance plan is set forth on Schedule "A" which is annexed hereto and hereby made a 

part hereof (the "Maintenance Procedures"). 

2. McKenna Custom shall perform the Maintenance Procedures and shall pay all expenses 

related to the use, maintenance, repair and replacement of the Stormwater Control Facilities. 

In the event that the property is conveyed to another party or parties, the subsequent owner or 

owners shall, as a result of such conveyance, assume all responsibility for performing the 

Maintenance Procedures and for any other costs associated with using, maintaining, repairing 

and replacing the Stormwater Control Facilities located on his or their lot or lots except that 

all property owners shall equally share in the maintenance and repair costs of all control 

facilities contained in Storm Water Mitigation Areas, identified on the approved 

subdivision map of McKenna Custom as “Easement for Maintenance of Common 

Stormwater Control Facilities”. The conveyance of the property shall unconditionally 

release the party conveying any such property from all obligations contained herein, unless 

provided for otherwise in a contract of sale or other agreement between the parties to any 

such conveyance. 

3. McKenna Custom, or any subsequent owner or owners of the property, shall inspect the Storm 

Water Control Facilities at the frequency set forth in the SWPPP. The inspector shall prepare 

and submit a written report to the appropriate lot owner and to the Town's Stormwater 

Management Officer ("SMO") within 30 days following the completion of the inspection. Any 

such report of the findings shall include, if appropriate, recommendations for future use, 

maintenance, repair and/or replacement of the Stormwater Control Facilities in order to ensure 

the continuing effectiveness of the Facilities. 

4. No lot owner shall authorize, undertake or permit alteration, abandonment, modification or 

discontinuation of the use of the Stormwater Control Facilities except in accordance with 

written approval of the Town and the North Castle Planning Board, which approval shall not be 

unreasonably withheld. 

5. Any lot owner shall undertake on his lot any necessary repairs and replacement of the 



Stormwater Control Facilities at the reasonable direction of the Town or in accordance with 

the recommendations of the inspector. In the event that the SMO determines that a lot owner or 

all lot owners as the case may be have failed to construct or maintain the Stormwater Control 

Facilities located on their lot in accordance with the SWPPP or has failed to undertake 

corrective action specified by the Town or by the engineer pursuant to this Paragraph, the 

SMO shall notify such lot owner or all lot owners, as the case may be, to perform or cause 

to be performed any such maintenance or corrective action. Any such notice shall be sent to 

such lot owner or owners, as the case may be, by certified mail, return receipt requested, to the 

address for such lot owner(s) maintained by the Tax Assessor's Office for the Town.  Any 

such lot owner(s) shall have thirty-five (35) days from the mailing of such notice to (a) 

complete or timely commence such corrective action; or (b) appeal any such determination of 

the SMO to the Town Board. The decision of the Town Board may be appealed pursuant to the 

provisions of Article 78 of the New York State Civil Practice Law and Rules.   

6. In the event that a lot owner(s) is (a) duly notified by the Town to undertake maintenance or 

corrective action pursuant to Paragraph 4, above; and (b) either (1) such lot owner(s) does not 

appeal said notification; or (2) the order of the Town is upheld by either the Town Board or a 

court of competent jurisdiction and the lot owner does not, following the outcome of such 

appeal, carry out said maintenance or corrective action if required to do so, the Town is 

hereby granted an easement to enter the lots for the purpose of undertaking said 

maintenance or corrective action to the Facilities. Reasonable notice shall be given prior to 

such entry. The Town may affix the expenses thereof as a lien against the property. 

7. In order to give effect to the provisions of this Agreement, the Town is permitted, at 

reasonable times, to have access to the property for inspection of the Stormwater Control 

Facilities. Access to the lots pursuant to Paragraph 6 above or this Paragraph 7 shall be limited 

to the areas known and designated on a certain Map entitled "Final Subdivision Plat for Hidden 

Oak Subdivision prepared by William J. Welsh, Welsh Engineering & Land Surveying, P.C. 

and filed in the office of Westchester County Clerk, Division of Land Records on                   



as filed Map No.                     as Storm Water Mitigation Areas. 

8. The approval of the Town and the North Castle Planning Board, by resolution or 

otherwise shall be required prior to any amendment to this Agreement or the SWPPP. 

9.    This Agreement shall run with the land and shall be binding on the successors and assigns of 

McKenna Custom. This Agreement is to be recorded in the Office of the County Clerk of 

Westchester (Division of Land Records) upon the approval of the subdivision and shall be 

effective as of the date of recording. 

10.  The singular number as used herein shall be read as the plural number, and vice versa, and 

the masculine gender shall be read as the feminine or neuter gender, whenever necessary to give 

full effect to the terms and provisions hereof. 

  



IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of the date 

first written above.  
 

                 

 

McKENNA CUSTOM HOMES, INC. 
 
 
BY:_______________________ 
 
 
 
TOWN OF NORTH CASTLE 
 
 
BY:_________________________ 
                       Supervisor 



 
On the day of                                         2016. before me, a notary public of New York 
State, personally appeared                             , personally known to me or proved to me by 

satisfactory evidence to be the individual whose name is subscribed to the within instrument and (s) he duly 
acknowledged to me that (s) he executed the same in his/her capacity and that by his/her signature on the 
instrument, the individual or person upon behalf of which the individual acted, executed the instrument. 
Notary Public: 

 

 

 

 

Record and Return: 
 
__________________ 

_________________________
___________________ 

STATE OF NEW YORK 
COUNTY 
WESTCHESTER 
 

 

 

STATE OF 
NEW YORK                                                     
  
On the day of    
personally appeared                   , personally known to me or proved to me by satisfactory evidence to 
be the individual whose name is subscribed to the within instrument and (s)he duly acknowledged to me that 
(s)he executed the same in his/her capacity as the Supervisor of the Town of North CASTLE and that by his/her 
signature on the instrument, the individual or person upon behalf of which the individual acted, executed the 
instrument. 

2016. before me, a notary public of New York State, 



SCHEDULE "A" 
TO STORMWATER CONTROL FACILITY 

MAINTENANCE AND ACCESS AGREEMENT 
BY AND BETWEEN MCKENNA CUSTOM, LTD. 

AND THE TOWN OF NORTH CASTLE 

As used herein, "Short Term Maintenance Requirements" are those stormwater control measures 

to be undertaken by a lot owner during such time as a residence is under construction upon said lot. "Long 

Term Maintenance Requirements" are those stormwater control measures to be undertaken following the 

completion of construction of a residence on any such lot. 

Maintenance and Inspection Requirements: 

 

In accordance with New York State Department of Environmental Conservation SPDES General Permit 

for Stormwater Discharges from Construction Activity, Permit No. GP-0-15-002, the qualified inspector 

shall conduct at least two (2) site inspections every seven (7) calendar days. The two (2) inspections shall 

be separated by a minimum of two (2) full calendar days. 

At a minimum, the qualified inspector shall inspect all erosion and sediment control practices and 

pollution prevention measures to ensure integrity and effectiveness, all post-construction stormwater 

management practices under construction to ensure that they are constructed in conformance with the 

SWPPP, all areas of disturbance that have not achieved final stabilization, all points of discharge to natural 

surface waterbodies located within, or immediately adjacent to, the property boundaries of the construction 

site, and all points of discharge from the construction site. 

The qualified inspector shall prepare an inspection report subsequent to each and every inspection. At a 

minimum, the inspection report shall include and/or address the following: 

a. Date and time of inspection; 

b. Name and title of person(s) performing inspection; 

c. A description of the weather and soil conditions (e.g. dry, wet, saturated) at the time of the inspection; 

d. A description of the condition of the runoff at all points of discharge from the construction site. This 

shall include identification of any discharges of sediment from the construction site. Include discharges 

from conveyance systems (i.e. pipes, culverts, ditches, etc.) and overland flow; 

e. A description of the condition of all natural surface waterbodies located within, or immediately 

adjacent to, the property boundaries of the construction site which receive runoff from disturbed areas. This 

shall include identification of any discharges of sediment to the surface waterbody; 

f. Identification of all erosion and sediment control practices and pollution prevention measures that 

need repair or maintenance; 

g. Identification of all erosion and sediment control practices and pollution prevention measures that 

were not installed properly or are not functioning as designed and need to be reinstalled or replaced; 



h. Description and sketch of areas with active soil disturbance activity, areas that have been disturbed 

but are inactive at the time of the inspection, and areas that have been stabilized (temporary and/or final) 

since the last inspection; 

i. Current phase of construction of all post-construction stormwater management practices and 

identification of all construction that is not in conformance with the SWPPP and technical standards; 

j. Corrective action(s) that must be taken to install, repair, replace or maintain erosion and sediment 

control practices and pollution prevention measures; and to correct deficiencies identified with the 

construction of the post-construction stormwater management practice(s); 

k. Identification and status of all corrective actions that were required by previous inspection; and 

l. Digital photographs, with date stamp, that clearly show the condition of all practices that have been 

identified as needing corrective actions. The qualified inspector shall attach paper color copies of the digital 

photographs to the inspection report being maintained onsite within seven (7) calendar days of the date of 

the inspection. The qualified inspector shall also take digital photographs, with date stamp, that clearly show 

the condition of the practice(s) after the corrective action has been completed. The qualified inspector shall 

attach paper color copies of the digital photographs to the inspection report that documents the completion 

of the corrective action work within seven (7) calendar days of that inspection. 

Within one business day of the completion of an inspection, the qualified inspector shall notify the 

owner or operator and appropriate contractor or subcontractor identified in Part III.A.6. of this permit of 

any corrective actions that need to be taken. The contractor or subcontractor shall begin implementing the 

corrective actions within one business day of this notification and shall complete the corrective actions in a 

reasonable time frame. 

All inspection reports shall be signed by the qualified inspector. Pursuant to Part II.C.2. of this permit, 

the inspection reports shall be maintained on site with the SWPPP. 

 

Short Term Maintenance and Inspection Requirements: 

 

Inspections performed during construction shall verify all practices are functioning properly, correctly 

maintained, and accumulated sediment is removed from all control structures. The inspector must also 

examine the site for any evidence of soil erosion, the potential for pollutants to enter the storm drain 

system, turbid discharge at all outfalls, and the potential for soil and mud to be transported on the public 

roadway at the site entrance.  In addition to these general guidelines, the project plans will provide more 

specific erosion control guidelines, as well as a construction sequence to guide the contractor through the 

construction process. Discussed below are specific maintenance and inspection requirements for 

the temporary practices to be employed at the site.  The short-term maintenance requirements may be 

referenced in the Stormwater Pollution Prevention Plan report in the section entitled “Erosion and 

Sediment Control Measures Maintenance Schedule” beginning on page 22 of said report. 

 



The contractor shall notify the Town of North Castle Stormwater Management Officer at least 48 

hours prior to the commencement of any of the following construction stages: start of construction, 

installation of erosion and sediment control measures, completion of site clearing, completion of rough 

grading, installation of stormwater management practices, completion of final grading and stabilization 

of disturbed areas, closure of construction, and completion of final landscaping. 

Once construction is completed and the site has been stabilized, a Notice of Termination shall be 

filed. 

Long Term Maintenance and Inspection Requirements: 

Once final stabilization is achieved, and construction is complete, maintenance and 

inspections will be performed by the parties identified in Exhibit 1, attached. The Maintenance 

and Inspection Checklists from Appendix "G" of the New York State Stormwater Management 

Design Manual shall serve as a guide for maintaining and inspecting the infiltration and bioretention 

facilities.  Appendix "G" can be found as part of the Hidden Oak SWPPP report on file with the 

Town of North Castle as well as using the following link 

http://www.dec.ny.gov/docs/water_pdf/swdmappendixg.pdf.  The entire New York State 

Stormwater Management Design Manual may be found at the following web page 

http://www.dec.ny.gov/docs/water_pdf/swdm2015entire.pdf.  

Inspections of the stormwater management practices and the collection and conveyance 

facilities shall be performed in accordance with Exhibit 1 which is excerpted from the approved 

Stormwater Pollution Prevention Plan. 
  



 
EXHIBIT 1: Post-Construction Stormwater and Erosion Control Maintenance 
Responsibilities 
 

Maintenance Item 
Entity Responsible for Maintenance Following Construction and 
Sale of Lots 

Stormwater Management 
Facilities 

The three future homeowners collectively and under the legal 
agreement between them will be responsible for the maintenance of 
the following stormwater management practices:  
o SWMF-1.1 (bioretention facility) 
o SWMF-1.2 (infiltration facility) 
o SWMF-1.3 (stormwater management basin) 
o SWMF-2.2 (infiltration facility).  
 
Individual homeowner has responsibility for the maintenance of the 
following stormwater management facilities located on the lot to 
which he/she has acquired title:  
o On Lot 1, SWMF-L1 (infiltration facility);  
o On Lot 2, SWMF-L2.1 (infiltration facility) and SWMF–L2.2 

(infiltration facility);  
o On Lot 3, Rain Gardens #1 and #2, and Green Infrastructure Tree 

Planting. 
 

Stormwater Collection and 
Conveyance System 

Town of North Castle responsibility includes: 
o Storm drainage facilities within the right-of-way in the subdivision 

road which is to be dedicated to the Town.   
o Maintaining the vegetated swales within the Town roadway right-

of-way.   
 
The three future homeowners collectively and under the legal 
agreement between them will be responsible for: 
o Storm drainage facilities (catch basin, manholes and outlet control 

structures outside of the subdivision road right-of-way which 
convey runoff to SWMF-1.3 (stormwater management basin).   

 
Individual homeowner has responsibility for: 
Storm drainage facilities (catch basin, manholes and outlet control 
structures on the individual lot to which he/she has obtained title and 
which convey runoff to stormwater management facilities to manage 
the runoff from that lot.  This includes the collection and conveyance 
storm drainage system which conveys runoff to:  
o On Lot 1, SWMF-L1 (infiltration facility) 
o On Lot 2, SWMF-L2.1 (infiltration facility) and SWMF–L2.2 

(infiltration facility) 
o On Lot 3, Rain Gardens #1 and #2. 

 

Erosion in Landscaped Areas of 
the Individual Lots 

Each individual homeowner for the lot to which he/she has obtained 
title 

  



Maintenance Item 
Entity Responsible for Maintenance Following Construction and 
Sale of Lots 

Erosion of Slopes, Sand, Grit 
and Debris in the Subdivision 
Road Right-of-Way 

Town of North Castle 

 
  



 

EXHIBIT 2: MAINTENANCE OF STORMWATER FACILITIES 
 
Maintenance of stormwater management facilities is described below for each stormwater 
management practice and component of the stormwater collection and conveyance system.   
 
Definitions: 
Owner - Refers to the present owner and applicant for the three lot subdivision of the property, 
McKenna Custom Homes, or its successors and assigns. 
 
Homeowner – Refers to an individual owner of one of the three lots that has acquired the title to 
one of the lots. 
 
Legal Agreement between the Three Homeowners (“three future homeowners collectively”) – 
Refers to the legal agreement between the three future homeowners of the individual lots.  Under 
the legal agreement, the three future homeowners collectively have maintenance and financial 
responsibility with regard to the stormwater practices and facilities noted in Exhibit 1. 
 
STORMWATER MANAGEMENT BASIN  
(SWMF-1.3): 
  
1. Description: The stormwater management basin is used to control the rate of discharge 
from the property, and to improve the quality of the runoff. 
  
2. Maintenance measures include: 

(i) Periodically remove debris and litter from basin. 
(ii) Clean trash rack when trash or debris has accumulated. 
(iii) Mow side slopes, embankments, emergency spillway and access road at least 
once a year, preferably after August. Woody growth on the side slopes into the basin and 
on the berm outside of the basin should be discouraged. 
(iv) Remove sediment from forebay every five to six years or when depth has reached 
6” measured on the sediment stick; from main portion of the basin if depth of sediment 
has reached 6” or long flow path of water is hindered. Some replacement wetland 
planting may be necessary following removal of sediment. 
(v) Stabilize eroding soils of stormwater management basin side slopes, 
embankment, and emergency spillway by placing topsoil as may be needed, then seeding 
and mulching with straw or other appropriate means. 
(vi) Repair or replace structural elements such as inlet and outlet structures as 
necessary. 
(vii) Remove larger borrowing animals, such as muskrats, from structural features. 
Trapping may be necessary. 
(viii) Rock/riprap pads have not migrated, but are placed as per the design, and that 
vegetation, especially woody plants, are not growing within these areas. 

  
3. Inspect for: 

(i) Erosion, cracking, embankment subsidence, tree growth, burrowing animals. 
(ii) Sediment and clogging in the outlet control facility, stormwater inlets, emergency 
spillway and drain (if present). 
(iii) Sediment in forebay. 
(iv) Adequacy of channel erosion controls at the outlet. 
(v) Adequacy of plant coverage in shallow marsh (vegetated wetland) areas. 



(vi) Proper functioning of structural elements. 
(vii) Sources of erosion in the contributory drainage area. 

  
4. Erosion in Stormwater Management Basin: 

(i) In the event the Owner and/or the three future homeowners collectively under the 
legal agreement observe bare soils exceeding 20 square feet within the stormwater 
management basin, it shall seed those areas with a quick germination rye seed mix as 
soon as possible, or as directed by the landscape architect or civil engineer. 
(ii) In the event the Owner and/or the three future homeowners collectively observe 
gully erosion more than 3” deep within the stormwater management basin or in vegetated 
or grassed swales, it shall fill the same immediately and seed the area with a quick 
germination rye seed, or as directed by the landscape architect or civil engineer. 
(iii) Any debris accumulation, litter, and/or fallen trees or brush within Drainage 
Easement Areas shall be removed and disposed of off-site. 

  
5. Sediment Deposits in Stormwater Management Basin: 

(i) Sediment deposits obstructing more than one-third of the inlet or outlet structures 
or pipes associated with the basin shall be removed therefrom by the Owner and/or the 
three future homeowners collectively and be placed in a suitable upland area of the 
property or removed from the property and properly disposed of. 
(ii) Sediment deposits that exceed one inch in depth within the vegetated areas of any 
detention basin or infiltration basin encompassing more than 20 square feet shall be 
removed by the Owner and/or the three future homeowners collectively and be placed in 
a suitable upland area of the property or removed from the property and properly 
disposed. Any plants affected by the removal process shall be dug out or replanted. 
(iii) Sediment deposits in the forebay and micropool shall not exceed six (6) inches in 
depth. All sediment removed shall be deposited and stabilized in a location that is not 
likely to erode. 

  
INFILTRATION FACILITIES  
(SWMF-1.2, SWMF-L1, SWMF-L2.1 and SWMF–L2.2, and SWMF-2.2): 
   
1. Description: Infiltration facilities are used to improve the quality of the runoff, provide 
for a reduction in the volume of runoff, and in some cases, reduce the peak rate of runoff.  
Maintenance of infiltration facilities is essential to ensure their continued effectiveness.  
Principally, this involves preventing suspended solids from being discharged to the infiltration 
facilities.  These may have the effect of filling the void spaces thereby clogging the soil.  A log 
shall be maintained for each infiltration facility. 
   
2. Maintenance Measures Include: 

(i) Observation of the depth of sediment, if any, through inspection via the installed 
observation port on each row of the chambers during the first 2 to 3 months of operation, 
and thereafter on an annual basis.   
(ii) Remove sediment from pre-treatment facility when the depth of sediment reaches 
50% of capacity of the facility. 
(iii) Remove sediment from chambers when the depth of sediment is 3” in depth. 
(iv) The manufacturer of the chambers recommends cleaning of the stormwater 
management chambers every 9 years after installation and every 9 years thereafter. 
(v) The manufacturer also recommends that 45 years after installation, the chambers 
be inspected using closed circuit television (CCTV) or other comparable technique to 
determine the condition of the interior of the chambers, and rehabilitate or replace as may 
be necessary. 



(vi) Ensuring that the meadow vegetation to be established above the infiltration 
facilities, where it is proposed, achieves good growth and final stabilization of the ground 
surface above the chambers.  Periodic mowing of the meadow, once in the spring (mid-
April and once in autumn (late October) is needed to ensure that woody vegetation does 
not become established in the meadow. 

   
3. Inspect for: 

(i) Depth of sediment, if any, through inspection via the installed observation port 
on each row of the chambers during the first 2 to 3 months of operation, and thereafter on 
an annual basis. 
(ii) The rate of dewatering of the infiltration facility following a precipitation event.  
The chambers should fully dewater within 48 hours of the end of the precipitation event. 

 
CATCH BASINS, MANHOLES AND STORM DRAINAGE PIPES 
  

Catch basins, drain inlets and manholes located within the right of way of the subdivision 
road will be maintained by the Town of North Castle.  If these structures are located on private 
property, their maintenance shall be carried out by the Owner and/or by the three future 
homeowners collectively under their legal agreement. 
 
1. Description: Catch basins have sumps to allow sediment and debris to drop out before the 
water exits this drainage junction.  Storm pipes normally need no maintenance. 
  
2. Maintenance Measures Include: 

(i) Clean out and dispose of sediment and debris from sump, if there is less than 12” 
between top of sediment and invert of pipe. 
(ii) Trash or debris which is located immediately in front of the catch basin opening 
or is blocking inletting capacity of the basin by more than 10%. 

  
3. Inspection: 

(i) Annual visual check for sediment accumulation is usually sufficient. 
(ii) Recommend using tool to open cover, flashlight and dipstick for inspection of 
deep water quality catch basins. 
(iii) Check that the grate is sitting flush on the structure, and that there are no holes or 
cracks in the pavement or ground adjacent to the catch basin. 

  
LEVEL SPREADER 
  
1. Description: Level spreader serves to dissipate the flow of water over a broad area to 
reduce the potential for erosion. Maintenance of the level spreader is to be performed under by 
the legal agreement between the three homeowners. 
  
2. Maintenance: 
 (i) Periodically remove debris and litter. 

(ii) Mow at least twice per year the meadow vegetation to be established.  Mowing 
is to be done in spring (mid-May) and in autumn (mid-October). 

 (iii) Periodically remove sediment in order to maintain original design depth. 
 (iv) Stabilize eroding soils by seeding and mulching or other appropriate means. 
  
3. Inspection: 

(i) Annual visual check for erosion, sediment accumulation and debris is usually 
sufficient. 



(ii) Ensure that lip over which flow is directed is level, stable and well-vegetated, 
and is not eroding. 
(iii) Ensuring that the vegetation to be established at the level spreader achieves good 
growth and final stabilization of the ground surface above the chambers.   

  
DIVERSION STRUCTURES 
  
1. Description: Diversion structures, also known as flow splitters, are used as required 
where runoff is conveyed to infiltration facilities by a storm pipe in order to divert the WQv to the 
filtering practice, and allow larger flows to bypass the practice.  Maintenance of diversion 
structures is to be performed for each stormwater practice as per Exhibit 1, above. 
  
2. Maintenance: 

(i) Clean sediment out annually or when sediment has reached a depth of 6 inches 
using a vactor truck or clamshell scoop. Use similar procedures to cleaning underground 
tanks, and catch basins. 
(ii) Remove trash and debris. 

  
3. Inspection: 
 (i) Annual visual check for sediment accumulation is usually sufficient. 
  
BIORETENTION FACILITY AND RAIN GARDENS 
 
1. Description: Bioretention facilities and rain gardens are similar stormwater management 
practices intended to manage and treat small volumes of stormwater runoff from impervious 
surfaces using a conditioned planting soil bed and planting materials to filter runoff stored within 
a shallow depression. SWMF-1.1 (bioretention facility) is to be maintained under by the legal 
agreement between the three homeowners.  The two rain gardens on Lot 3 shall be maintained by 
the future homeowner of Lot 3. 
 
2. Maintenance: 
 

(i) Routine maintenance may include the occasional replacement of plants, 
mulching, weeding and thinning to maintain the desired appearance.  
(ii) Weeding and watering are essential the first year, and can be minimized with the 
use of a weed-free mulch layer.  Re-mulch bioretention facilities annually. 
(iii) Homeowners and landscapers must be educated regarding the purpose and 
maintenance requirements of the bioretention facility and/or rain garden, so the desirable 
aspects of ponded water are recognized and maintained. 
(iv) Keep plants pruned if they start to get “leggy” and floppy.  Cut off old flower 
heads after a plant is done blooming.  
(v) Inspect for sediment accumulations or heavy organic matter where runoff enters 
the bioretention facility and/or rain garden and remove as necessary. The top few inches 
of planting soil mix should be removed and replaced when water ponds for more than 48 
hours.  Re-mulch following such removal. 
(vi) If the overflow device is an earthen berm or lip, check for erosion and repair as 
soon as possible. If this continues, a harder armoring of stone may be necessary.  
(vii) Make sure all appropriate elevations have been maintained, no settlement has 
occurred and no low spots have been created. 
(viii) Mow the grass filter strip between the bioretention facility and the level spreader 
weekly during the growing season or as per the adjacent lawn areas.  Maintenance of 
level spreader as per noted above. 



EXHIBIT 2: Summary of Maintenance Schedule for Permanent Stormwater Management 
Practices and Stormwater Infrastructure 
 

STORMWATER 
MANAGEMENT 
PRACTICE 

MAINTENANCE ACTIVITY FREQUENCY 

STORMWATER 
MANAGEMENT BASIN 

Cleaning and removal of debris  
 

Inspect after major storm events 
(>2" of rainfall); otherwise 
annual removal of debris 

 Inspect vegetation and harvest vegetation 
when a 50% reduction in the original 
open water surface area occurs 

Inspect annually  

 Inspect and repair embankment and side 
slopes 
 

Inspect annually 

 Inspect outlet control structure and repair 
if needed 

Inspect annually 

 Removing accumulated sediment from 
forebay or sediment storage areas when 
60% of the original volume has been lost 

Every 5 years 

 Removing accumulated sediment from 
main cells of pond once 50% of the 
original volume has been lost 

Every 5 years 

 Remove invasive plants Inspect annually; remove 
invasive plants promptly 

 
INFILTRATION 
FACILITY 

MAINTENANCE ACTIVITY FREQUENCY 

 Inspect level of sediment in subsurface 
chambers through observation port and 
remove if depth > 3” 
 

Inspect after first year in 
operation, then every 5 years 

 Inspect water level in observation well Inspect annually 
 Inspect structural integrity of inlet and 

outlet control structures and repair if 
needed 

Inspect annually 

   
BIORETENTION 
FACILITY AND RAIN 
GARDENS 

Inspect if side slopes areas of the facility 
are eroding 
 

Inspect annually  

 Apply mulching to bare or void areas 
 

Inspect annually 

 Removing and replacing all dead and 
diseased vegetation 
 

Inspect annually 

 Watering plant material As may be needed in summer 
months 

 Removing mulch and applying a new 
layer to prevent weed growth 

Inspect annually 

 Remove invasive plants Inspect annually; remove 
invasive plants promptly 

 Sediment removal Inspect annually; observe if 
runoff water is present above the 
surface for more than 24 hr after 
rain event 

   



 MAINTENANCE ACTIVITY FREQUENCY 
TREE PLANTING Place mulch (shredded hardwood bark) 

around trunk of tree to a diameter of at 
least 3 feet.  Mulch shall be placed to a 
depth of between 3” and 4”, and mulch 
shall not be placed against the trunk (i.e. 
no “mulch volcanoes”) 

Inspect annually and add mulch 
as needed 

 Watering of the newly planted tree Watering of newly planted trees 
is needed for the first two 
growing seasons after planting. 

 Observe condition of tree.  Call expert 
(arborist or cooperative extension service) 
for questions about pest or disease 
problems. 

Inspect annually. 

   
   
CATCH BASINS AND 
MANHOLES 

Remove sediment from sump Inspect annually 

 Check integrity of structure Inspect annually 
   
CATCH BASIN 
DIVERSION 
STRUCTURES 

Check for debris that might impair the 
flow through the grate 

Inspect after every storm event > 
0.5” of precipitation 

   
HYDRODYNAMIC 
SEPARATOR 

Remove floatables and sediment from 
facility in accordance with 
manufacturer’s specifications 

Inspect after first year in 
operation, then every 5 years 
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