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1.0 INTRODUCTION

The Polo Club is a proposed 125 unit housing development
planned for Lot 4/7, Block 6A in the Borough of Far Hills,
Somerset County, New Jersey. The subject project site is
located north of the New Jersey Transit Railroad (formerly
the Erie-Lackawanna Railroad) track Right-of-Way, west of New
Jersey State Highway Route No. 202 and south of Sunnybranch
Road in the Borough of Far Hills. The tract encompasses
approximately 18.9 acres.

This report has been prepared to present the Stormwater
Management Plan developed for the proposed project.
Specifically, this report has been prepared to present
engineering data pertaining to the manner in which the design
of surface drainage facilities for the project complies with
Section 7-7 of the Land Development Design Ordinance of the
Borough of Far Hills. In addition, the report addresses
Somerset County's stormwater management requirements contained
in their publication entitled "Handbook for Storm Water
Detention Basins."

In addition to the above referenced Municipal and County
requirements pertaining to the development of the Stormwater
Management Plan, an additional consideration was employed
in the design of the project. This additional consideration
involved a desire on behalf of Borough officizls to improve
upon existing drainage conditions downstream of the project

in the Railroad Avenue vicinity. This desired improvement was



conceptually planned to involve reducing flows tributary to the
subject downstream area to a level significantly below that of
the corresponding current levels. Tﬁe improvement of existinz
conditions was desired because existing storm sewers have
inadequate capacity to convey peak rates of flow from major
storm events and, as a result, rather frequent flooding
conditions are encountered downstreaﬁ of the project.
Therefore, at the request of the Borough of Far Hills, the
Stormwater Management Plan, rather than maintaining existing
flow rates, has been designed to atfenuate peak flows below
levels currently observed. As explained in a subsequent
Section of this report, the Borough of Far Hills is planning

to acquire additional adjacent land |necessary to accomplish the

desired improvement of existing conditions.

Stormwater management calculations and estimates employed
for the development of the Stormwater Management Plan for
The Polo Club were performed in accordance with standard
engineering methodologies developed by the Soil Conservation
Service, U.S. Department of Agricultre, as presented in their
Technical Paper 149. This method is consistent with the
criteria specified in the "Handbook for Storm Wgﬁer Detention
Basins" previously referenced in the introductiory section of
this report.

The development of the Stormwater Management Plan



necessitated the determination of various hydrologic factors
which affect the rate and volume of storm water runoff from the
watershed area. Among the factors deterﬁined in the analysis
were total tributary drainage area, hydrologic soil conditions,
and nature of ground cover.

In determining the total tributary drainage area,
available topographic mapping was supplemented by field
reconnaissance. The topographic map referenced on the
project's plans was used with respect to determining existing
surface drainage directions on the project tract itself. 1In
general, this topography reflects an undulating existing ground
surface that is generally tributary to an existing watercourse
or natural drainage channel near the westerly tract boundary.
This existing westerly watercourse is the major source of
runoff tributary to the previously referenced Railroad Avenue
area where Borough officials wish to improve existing drainage
conditions. Flow is conveyed under the‘New Jersey Transit
Right-of-Way via a vintage existing stone and -brick arch
culvert. A small portion of the site currently drains easterly
towards an existing drainage culvert on New Jersey State
Highway Route 202. The site is situated such that lands north
of Sunnybranch Road are upgradiant and, therefore, tributary
to the subject tract. The majority of upgradiant lands are
tributary to the existing drainage channel along the weéterly
portion of the tract. A small portion of thé land north of the

project is tributary to an existing storm drain that conveys



water across Sunnybranch Road. This flow is currently
tributary to the existing drainage system crossing Route 202.

The site topography was supplemented by use of topography
available through the U.S. Geological Survey. Figure 1
indicates the total drainage area determined to be tributary
to the previously identified railroad culvert under
existing conditions. This drainage area was estimated to
be approximately 7b acres. In addition, approximately 1.25
of f-site acres were estimated to be tributary to the existing
storm drain crossing Sunnybranch Road. This 1.25 acre area
combines with an estimated on-site area of 2.6 acres to result
in a current total tributary area at the Route 202 culvert of
3.85 acres.

Soil conditions within the watershed area were based upon
information available from the Soil Survey of Somerset County
compiled by the Soil Conservation Service (U.S. Department
of Agriculture). This report indicates that the majority of
the soils in the tributary area belong to the-Norton, Penn,
Abbottstown and Lansdowne series and are, in general, clayey
loams. These s0ils are categoried into "Hydrologic Soil
Group C" by the Soil Conservation Service for the purposes of
estimating runoff in accordance with the methodology referenced
above. Figure No. 2 graphically illustrates the soil unit

mapping as described above.
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Employing the methodology and data sources described in
the preceding section of this report, the peak flow rates
and total storm volumes were determined consistent with the
procedures described in the previously referenced "Handbook
for Storm Water Detention Basins" published by Somerset County.
This methodology specifies the establishment of an artifically
low CN number for pre-development conditions; that is, for
"Hydrologic Soil Group C" and wooded terrain, Soil Conservation
service publications typically specify a CN number of 60.
However, for establishing baseline existing condit ions,
Somerset County requires that the CN number be 55. We used the
CN number consistent with the Somerset County requirements for
the pre-development condition. We conservatively assign wood
or forest land to the entire undeveloped watershed with respect
to the.determination of pre-development runoff rates and
volume. Our field observations'revealed that the watershed is
a mixture of meadow as well as wood and forest land. However,
since the wood and forest is assigned a lower CN value in the
Handbook, we considered the entire undeveloped land as wood or
forest land for the purpose of the analysis.

Under existing conditions, the time of concentration
was estimated to be 22 minutes for the total watershed area
draining to the existing railrocad culvert and 14 minutes
for the watershed area draining to the Route 202 culvert.
Hydrographs were created for all storms snecified in the

subject Handbook (1, 2, 5, 10, 15, 25, 50 and 100 year
-7 o



for the watershed area draining to the Route 202 culvert.
Hydrographs were created for all stprms specified in the
subject Handbook (1, 2, 5, 10, 15, 25, 50 and 100 year
frequencies) and the peaks of the hydrographs created are
summarized on Table No. 1. Figure No. 3 contains a plotting
of the 100 year hydrograph at the railroad culvert between

the hours of 11:00 and 20:00. The computations themselves are

contained in the appendices.

The impact of the project was modeled using the
methodologies consistent with those presented in Section 2.0
of this report. Each watershed area (that tributary to Route
202 and that tributary to the existing railroad culvert) were
evaluated independently.

The development of the project involves the installation
of a storm sewer system and replacement of existing terrain
with impervious surfaces such as roadways, roofs of buildings,
sidewalks, driveways and parking areas. The storm sewer system
proposed for the project will collect stormwater runoff from
all improved areas of the project and convey the flow to the
existing culverts (uunder the railroad and at Route 202).

With respect to the Stormwater Management.Plan pertaining
to maintaining or reducing existing flow rates Qt the Route 202
culvert, the drainage facilities for the project were designed

to collect surface water from portions of the site currently



TABLE NO. 1

PEAK RATES OF RUNOFF UNDER EXISTING CONDITIONS

Storm Freguency Tributary to Rt. Tributary to
202 Culvert {(cfs) Railroad Culvert (cfs)

1 0.12 1.89
2 0.47 7.85
5 1.75 26.62
10 3.55 52.35
15 4.21 62.04
25 5.42 79.09
50 6.69 97.39
100 9.42 137.16
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tributary to the Route 202 culvert and convey it to the
westerly drainage system. In this manner, the tributary area
to the existing Route 202 culvert is reduced from 3.85 acres
to 1.05 acres. An estimated 0.35 acres tributary to Route
2C2 will be impervious subsequent to development. Using a CN
number of 98 for impervious areas and a CN number of 64 for the
remaining ocn-site tributary area, hydrographs were created for
the post-development area tributary to the Route 202 culvert.
Table No. 2 summarizes these hydrographs and an examination of
Table No. 2 (versus Table No. 1) reveals that, as a result of
the conveyance of a portion of the tributrary area westerly by
the proposed storm sewer, the post-development flow at Route |
202 will be less than the pre-development flow at the same
point for all storms analyzed having a return period greater
than ten years. Since the post-development peak rate from a
ten-year storm at Route 202 was determined to be 3.6 cfs and
the culvert has an estimated capacity of approximately 7 cfs,
no adverse impact is anticipated. 1In fact it is noted that
the diversion of tributary area increases the capacity of the
culvert in terms of storm frequency. After the development
as proposed, Route 202 culvert will be adequate for a 100
year storm whereas the subject culvert has only 25 year storm
capacity at the present time. )
With regard to the project's impact upon the westerly
drainage system, the storm sewer system proposed for the

project will collect stormwater runoff and discharge the



TABLE NO. 2

POST-DEVELOPMENT PEAK RATES OF RUNOFF AT ROUTE 202 CULVERT

Storm Frequency Flow Rate (cfs)
1 : 0.98
2 1.55
5 2.59
10 3.60
15 3.94
25 | 4.52
50 | 5.11
100 6.30

- 12 -



majority of it into the proposed regicnal detention basin to be
constructed alcng the westerly drainage channel. Approximately
72.7 acres wiﬁl be tributary to the detention basin including
the portion ;f the site referenced abcve that is currently
tributary to the existing Route 202 culvert as well as

the estimated 1.25 acres tributary to the existing culvert

on Sunnybran?h Road. Of the approximate 72.7 total acres
tributary tofthe detention basin, it is estimated that 12.U4
acres would be impervious surfaces resulting from the project.
A CN nubmner] of 98 was assigned to the impervious surfaces

and a CN number of 64 was assigned to the remaining on-site
tributary area (5.45 acres). In addition to the on-site area,
of course, the remaining upstream watershed remains tributary.
This area, which was estimated at 54.85 acres, was valued at a
CN of 55.5 for the purpose of the hydrologic analysis.

The project is considered to have no impact with respect
to reducing the overall watershed time of concentration to the
railroad culvert. The time of concentration is a measurement
of the hydraulically most distant point, which remains
unchanged since the proposed development is in the lower
reaches of the watershed and, as a result, the path of the
hydraulically most distant point remains unaltered.

Hydrographs were developed for the subject storms for the
total area tributary to the westerly drainage s;étem under
post-development conditions. The peaks of these hydrographs are

summarized in Table No. 3 and an increase in the peak rate of

-13 -



TABLE NO. 3
POST-DEVELOPMENT PEAK RATES OF RUNOFF AT RAILROAD CULVERT WITH
TORMWATER DETENTION
Storm Frequency Flow Rate (cfs)
1 11.71
2 26.76
5 60.33
10 96.51
15 : 109.44
25 131.75
50 154,86
100 203.05

- 14 <



runoff as a consequence of the development is apparent upon
comparison of these values with the values presented in Tatbtle
No. 1. To compenéate for the increase in the peak rate of
runoff generated ﬁy the development, stormwater management
practices, such as a detention basin, are required. The next
section of this report describes the stormwater detention basin

designed for The’Polo Club.
5.0 - STORMWATER DETENTION BASIN DESIGN

The precedfing section of this report indicated that the
proposed project’ will increase the peak rates of runoff
tributary to the éxisting railroad culvert. Such an impact
must be mitigateqd to comply with governing County Regulations
and Municipal Ordinances. In addtion, the introductory section
of this report described the downstream watershed area from the
railroad culvert as an area which frequently floods and further
described the Borough of Far Hills governing body's desire to
reduce the quantity of storm water runoff tributary to this
area. This section of this report will describe, in detail,
the manner in which the proposed storm water detention basin
addresses both the above referenced requirements.

The storm water detention basin has been designed in
accordance wWith the criteria established in the_referenced
Somerset County Handbook. The basin was considered a major
basin as defined in the Handbook. The criteria for major basins

requires that the basin provide attenuation for all storms

-15 -



referenced in Section 3.0 of this report. Accordingly, the
hydrographs presented in Table No. 3 have been routed and the
peak rates of outflow and maximum storage data pertaining to
each routing are provided in Table No. 4. A comparison of

the peak rates of outflow with respect to the existing
pre-devlopment peak rates (Table No. 1) indicates that the
basin is very effective for all storms with respect to reducing
or attenuating flows below the pre-development (or existing)
flows. Therefore, the proposed basin is considered to
accomplish both of the goals stated in the introductory section
of this report; that is, to compensate for the increase in peak
runoff rates generated as a result of the development of the
project and to provide an effective regional basin for the
further protection of downstream areas. Figure No. i is

a stage-discharge curve developed for the above referenced
detention basin and Figure No. 5 is a 100-year hydrograph
routing between the hours of 11:00 and 20:00.

In addition to the hydrologic and hydraulic design of the
basin presented above, the County's Handbook contains numerous
standards for the design and construction of the basin and the
subject design has been developed to comply with all of these
specified standards. Specifically, the emergency spillway
has been designed to accommodate a storm having 11.0 inches of
rainfall in.a 24 hour period and the top of berm elevation has
been set to allow sufficient freeboard for a 17 inch rainfall

in a 24 hour period. Additionally, the bottom of the basin has

- 16 -



TABLE &O. 4

PROPOSED DETENTION BASIN DESIGH; D

=1

!

Storm max. out max. elevation max. storage

Frequency flow§ (efs) (ft.) (ac. ft.)’
1 6.14 149.67 0.28
2 g9.23 150.18 0.79 :
5 13.36 151.58 2.16 |
10~ 16.44 152.97 3.80
15 17.39 153. 44 442
25 18.86 154.25 5.52
50 20.2&4 155.06 6.69 '
100 22.73 156 .67 9.24 /

SCHARGES_ AND STORAGE_ DATA
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been designed to slope towards the lowflow channel at a2 mirimur

grade two percent.

CONCLUSIONS

In conclusion, the stormwater detention basin proposed
for The Polo Club is very effective with respect to attenuating
peak rates of runoff below currently anticipated rates of
runoff. The Stormwater Management Plan developed for the
project will reduce future flow rates tributary to both the
existing culvert on Route 202 and the existing culvert at the
railroad crossing. The detention basin proposed along the
westerly drainage system not only serves to attenuate the
increase peak flow generated by the project itself but also
is very effective in terms of providing a significant degree
of flood protection to downstream properties. The detention
facility has been designed in strict compliance with the

standards established by Somerset County.



| APPENDIX A

Hydrographs before (RRE) and after (RRA)
development for westerly drainage system.
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APPENDIX B

Hydrograph routing for
westerly drainage system.
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APPENDIX C

Hydrographs before (202E) and after
(202A) development for
existing drainage system crossing Route 202.
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COMMAND FILENAME ? 85030431
- ~-GCS HYDKOGRAFH FROCEDIURE ——-—
FIYDROGRAFH NO. R202E
TOTAL AREA =  3.85 ACKES  °
LAG TIME=0.14
PEAK = . 21402 CFS ..
TOTAL RAINFALL DNEFTH =  5.499 INCHES
TOTAL RUNOFF DEFTH = 1.239 INCHES
TOTAL VDLUME = 17142.529 CU FT OR- . 0,394 AC-FT
w-=GCS HYDROGRAINH FROCEDURE ~--
HYDROGRAFH NO. 2024
TOTAL AREA =  1.05 ‘ACKES
WEIGHTED CN = 75.33 L
LAG TIME=0.09

PEAK = 3.94216 CFS |

TOTAL RAINFALL DEFTH = 5,500 INCHES
TOTAL RUNOFF DEFTH =°  2.891 INGHES
TOTAL VOLUHE = 10906.675 CU FT "OK  0.250 AC-FT
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===5C8 HYLROGRAFH FROCEDURE ---

HYDROGRAFH NO. 202
TOTAL AREA =  3.85 ACRES
MEIGHTED CN = 55,00

LAG TIME=0.14

PEAK = S.415346 CFS

TUTAL KRAINFALL DEFTH =
1T0TAL RUNOFF DEFTH =

" TOTAL VOLUME = 20691,4326 CU FT

© = =5CS HYDFROGRAPH FROCEDURE ---
HYORDGRAFH ND. 2024

TOTALL AREA = 1.05% ACKRES
WEIGHTED CN = 75.33
LAG TIME=0.09

-

TOTAL. RAINFALL DEFTH =
TOTAL RUNOFF DEFTH =

TOTAL VOLUME = 12503.832

5,999 INCHES
1,517 INCHES

OR

!

0 INCHES
3,315 ,INCHES

OR

0.482 AC-FT

0.287 AC-FT.
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" TOTAL RUNOFF DEFTH = 3,744 INCHES

TATAL VOLUME = 14132,672 CU FT OR 0.324 AC-FT
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FILE CFI OR TT CT2 7 F

 COMMAND FILENAME 7 850304;1

. TOTAL VOLUME =

- TOTAL AREA =

. - «=§C5 HYDROGRA

HYDROGRAFH NO.

TOTAL AREA =

 WEIGHTED! CN =

" FEAK = ?.4199

TOTAL RAINFALL
_TOTAL RUNOFF. DE

" -80S HYDROGRA
TYDROGRAEH NO.

. WETIUHTED CN =

‘LAG TINE=0,09

PEAK = 6.3015

HTOTAL RAINFALL
CTATAL RUNOFF DE

-~ TOTAL VOLUME =

#H FROCEDURE ---
202E -
3.85 ACRES:

55,00

LAG TIME=0.14 - - - -m -

5 CFS

DEFTH = © 7.499 INCHES
FTH = 2,447 INCHES )

33844,516 CU FT OF

FH FROCELURE =—--—
2074 '

1.05 ACRES

75.33

0.777 AC-FT

6 CFS /!
DEFTH = 7,500 INCHES
FTH = 4.630 INCHES

1748646.598 CU FT - OR

-- 0.401 AC-FT -
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