APPENDIX P

Sewer Report







LJ A ‘Leonard Jackson Associates Consulting Engineers
|

26 Firemans Memorial Drive . Pomona, New York 10970 . (845) 354-4382 . FAX (845) 354-4401

ENGINEER’S REPORT,
CONCEPTUAL SANITARY SEWER
PLAN AND PRELIMINARY PUMP
STATION DESIGN

Prepared for

PATRICK FARM

TOWN OF RAMAPO
ROCKLAND COUNTY, NEW YORK

Revised December 1, 2008
Revised November 10, 2008
July 18, 2008

LJA #02033






Description

Dwg. VM - Vicinity Map
Introduction and Methodology
Table 1 — Unit Distribution by Phase
Design Flows

Downstream Sewer Analysis
Design Standards

Pump Narrative

Equivalent Length Calculations
Head Loss Calculations

Pump and System Curves

Wet Well Sizing

Table 2 — Wilder Road Pump Station Summary

Table 3 — Downstream Pump Station Summary

Dwg. SEWER - Conceptual Sanitary Sewer Phasing and Layout

Dwg. C — Pump Station Schematic

Dwg. EX SEWER - Existing Sanitary Sewer Map

Table of Contents

Page Number

10
11-12
13

13






N, Zm) :
GRAPHIC SCALE —— % -
500 0 250 500 1000 00 ~ 7& ; LOCATION /
. FIRE
4 H T go""u .
( IN FEET ) 1) . : ;
1 ineh—="500 ft. g a . / o
4 J ¥4 . Q 1] -
0;) ’U 0 '.'. S
P/ Q O z
TE 202 PUMP - LocA S 0 “ ) a
TATION TO BE < K prant o
REPLACED ,, 2 [y _
2 e ’ g
T s ROUTE 202 S /5= 9
> % MP_STA Q b 0 g
X4 ﬁl o m
C "ALL ON—SITE PATRICK FARM ;
SEWERS TO CONNEET TO THE F \
£ : NEW RT. 202 RU
S LA Al JVIA GRAVITY
¥ ® ‘ n
R -y g5 % :
) B a8
D ’ < 1g:8
I = (i
= .QS)\)& a® g § % i
Oo ﬁ §§§
nd : 8| g%
; 2 . 7> 2| gt
14 <Q - /\‘\ z :
2 /\ | S
. = o>5 g "
N (ad
[ — [\
2N i ) /T ELE%"\ A/ <|ﬁ
G g T | g‘.‘/)\
12 ] y o DL, ‘/‘\ J
4 U . bs '(\ '
: o l
g o c 4 L . =
SECE By sy ' . /g P 2 1.
& [FARM O WILDER ROAD / IT S ) . N > 3| <
PUMP STATION M g s / A
A0« 3|3
- 7 SN HE
= ) l / b\ : § 8 g
° o O | INLA = ¢
. ) 25 O /\ '
P> | ) = Sy < F 7/ 8 i
= & | S g | LU 3 [
E = A\S gl\\\,,j' ( 7 \“ o\ | 6 “é' 13/08
H ' J\ l A ) ‘ Scale:
. o : [ "ARKS SN ( A=  1"=500
ON . A y/‘\_/‘““ = { Drawing Number:
%\ g U |l ~ o JSRY: e 5e\ wall IRYY







INTRODUCTION AND METHODOLOGY

This report has been prepared for review by all involved agencies in conjunction

with the subject application for construction of a public sewer main and

preparation of a Draft Environmental Impact Statement.

The Patrick Farm site is a 200+-acre parcel located in the Town of Ramapo at
the intersection of Route 202 and Route 306. The project consists of 497 units
(sixty-three (63) proposed buildings containing six units each, four (4) buildings
containing five units each, three (3) buildings containing 4 units each, and 87

single family homes).

phasing for the project.

Table 1 illustrates the breakdown of unit types and

TABLE 1 - UNIT DISTRIBUTION BY PHASE

THESE HOMES DO NOT CONTRIBUTE TO THE PUMP
STATION. THESE LOTS FRONT ON SCENIC DR. AND CAN
MAKE DIRECT LATERAL CONNECTION TO THE EXISTING

NUMBER
PHASE BLDG. TYPE OF TOTAL UNITS
BUILDINGS
6 UNITS 16 96
1 6 UNITS 12 72
6 UNITS 4 24
PHASE 1 TOTAL 192
6 UNITS 20 120
2 5 UNITS 4 20
4 UNITS 3 12
PHASE 2 TOTAL 152
3 6 UNITS 11 66
4 SINGLE FAMILY 21
5 SINGLE FAMILY 17
6 SINGLE FAMILY 14
7 SINGLE FAMILY 13
9 SINGLE FAMILY 17
GRAND TOTAL TO 492
PUMP STATION
SINGLE FAMILY 5

GRAVITY MAIN IN SCENIC DR.




The project will be served by both public and private roads and public water
supply (United Water New York). The property is included within the Rockland
County Sewer District No. 1 (RCSD1). The project site is identified on the
preceding Vicinity Map.

Sanitary sewer service for the project shall be constructed in phases, roughly
corresponding to the phasing of dwelling construction. With the exception of the
S single family homes fronting on Scenic Drive, all sanitary discharges will flow
via gravity main to a proposed sanitary sewer pump station, which shall replace
the existing RCSD1 Route 202 pump station. The pump station shall be located

adjacent to the existing pump station.

An on-site sanitary force main will be constructed to convey sewage from the
proposed pump station to the existing gravity sanitary sewer main located in
the westerly corner of the Patrick Farm site. From this point, a new parallel
sewer main will be constructed to the Wilder Road pump station because the
existing main has insufficient capacity to convey proposed conditions peak

discharges without surcharging the existing sewer main.

Peak discharge, equivalent pipe length and head loss calculations and pump
and system curves follow. These calculations are based upon the sanitary sewer

phasing and layout plan which is included herein.

All wastewater generated by the subject development will be discharged to a
system of new 8- and 12-inch diameter sanitary sewer mains located within the
project site. The sanitary sewer system to be constructed on-site will become
public sewer main, owned, maintained and operated by the Town of Ramapo.
The system will discharge to the proposed pump station, which will be owned,

operated and maintained by RCSD1.



DESIGN FLOWS

The subject Patrick Farm site will generate the only wastewater flows that will

contribute to the proposed on-site sewer main. The proposed pump station will

receive all sewage generated from the proposed development in addition to

those discharges currently contributing to the existing Route 202 pump station:

1.

Proposed additional average daily flow to new pump station:

492 residences @ 400 gpd/residence = 196,800 gpd

Peak Hourly Flow from Entire Site:

Utilizing a peaking factor of 4.0:

Peak Flow = 4.0x 196,800 gpd = 787,200 gpd
= 547 gpm

Average daily flow delivered by the 2 pumps in the existing Route 202 pump
station (based upon data provided by RCSD1) during the period from
12/4/06 to 3/8/08 is 143,000 gpd.

MINIMUM AND MAXIMUM PEAK FLOWS CONTRIBUTING TO THE NEW

PUMP STATION

The minimum peak sewage discharge to the proposed pump station would
follow the completion of Phase 1, consisting of 192 units, and include

discharges delivered by the existing Route 202 pump station (143,000 gpd):

192 units x 400 gpd/unit = 76,800 gpd (avg. daily flow from Patrick
Farm site) + 143,000 gpd

=219,800 gpd
Peak Flow = 219,800 gpd x4 = 879,200 gpd = 611 gpm



The maximum peak sewage discharge to the pump station follows Phase 7

consisting of a total of 492 additional units:

492 units x 400 gpd/unit = 196,800 gpd (avg. daily flow from Patrick
Farm site) + 143,000 gpd

= 339,800 gpd
Peak Flow = 339,800 gpd x4 = 1,359,200 gpd = 944 gpm

DOWNSTREAM SEWER ANALYSES

A hydraulic analysis of the existing gravity sanitary sewer main from Scenic
Drive to the Wilder Road pump station has been performed to determine its
adequacy to receive additional sewage from the proposed pump station. The
analysis illustrates that existing 8” and 10” sewer mains between the site and
the Wilder Road Pump Station has insufficient capacity to convey proposed
discharges without surcharging the sewer main. The analysis conservatively
assumes coincidental peak discharges from the Pomona Heights pump station
and the Patrick Farm site. To rectify the inadequacy of this main, we propose to
either replace or install a parallel main for the entirety of the main from Scenic
Drive to the Wilder Road pump station with a 16” diameter PVC sanitary sewer

main having a minimum slope of 0.004 ft/ft.

In order to analyze the effect of the addition of Patrick Farm sewage discharges
into the receiving RCSD1 system, the increased peak discharge delivered by the
Wilder Road pump station was algebraically added to the peaks observed by
RCSD on 10/28/06. The existing capacity of the Wilder Road pump station is
833 gpm. Proposed replacement pumps are estimated to operate at 1600 gpm,
resulting in an increase in peak discharge of 767 gpm. Refer to Table 2 for a

summary of anticipated peak discharges within the downstream system.



DESIGN STANDARDS

All proposed facilities are designed to meet the latest edition of the “Ten-State
Standards” and all applicable regulations and standards promulgated by the
Town of Ramapo, RCSD1, the New York State Department of Health and the
Rockland County Department of Health. The proposed collection system shall
include 8-inch and 12-inch diameter PVC mains and precast concrete
manholes, as detailed on the site plans. The minimum slope utilized in 8-inch
diameter sewer mains is 0.004 ft/ft and in 12-inch mains is 0.0022 ft/ft.
Following completion of construction, all sewer main and manholes will be
tested prior to being placed in service as required by the Town of Ramapo and

RCSD1.



PUMP NARRATIVE

Equivalent pipe length and head loss calculations are based upon the
conceptual sanitary sewer phasing and layout plan. The Hazen-Williams
formula was utilized to calculate the head losses due to friction through the

proposed 12” diameter PVC force mains.

The wet well invert was assumed to be elevation 483, the same as that of the
existing pump station. The invert of the force main at its terminus at the
proposed gravity main was assumed to be 4 feet below existing grade. Total
dynamic head at the “pump on” and “pump off” elevations is considered within

the relationships illustrated on pages 9 and 10.

As directed by RCSD1, Gorman Rupp pumps were selected for these
applications. Each pump station shall contain 3 pumps which will be
configured for alternating operation, while allowing for the future possibility of
operating multiple pumps in parallel. The system curves for such operation are
included on the pump curves for comparison purposes. Proposed pumps for

shall be 8” diameter Gorman Rupp non-clog submersible pumps.

System curves are illustrated for a scenario in which 2 pumps could operate in

parallel rather than alternating.

Conceptual pump station configuration:

e Gorman-Rupp pump model JS8AA-E94-1; 8” diameter discharge; 1750
rpm. 10.25” impeller following the completion of Phase 1. Following full-
build out of Patrick Farm site use a 14.96” impeller.

e Operating point (following Phase 1): 1000 gpm at 132 ft. TDH;

e Operating point (following full build-out): 1565 gpm at 143 ft. TDH,;

e If 2 pumps are operating in parallel (full build-out), the 2 pumps deliver

2300 gpm total at 172 ft. TDH.

To determine the size of the wet well, the total pump run time to convey the

average daily sewage volume was calculated and divided by 24, which provides



for a pump cycle time of 1 hour. Total pump run time to discharge the average
was calculated to be 217 minutes (at full build-out of the Patrick Farm site),

resulting in a pump run time of 9 minutes during each cycle.

The pump station schematic illustrates the conceptual configuration of each
proposed pump station. The 9 minute run time, assuming no inflow, was
retained for determining the wet well dimensions. Calculations are included

herein.

Based upon the pump run time calculations, the proposed wet well shall have a
cross-sectional area of 188 square feet and an operating range of 10 feet. A wet
well in the shape of a 14 foot b y 14 foot box is proposed, thereby resulting in a

revised operating range of 9.6 feet.

In addition to receiving sewage from the replacement Route 202 pump station,
the existing gravity sanitary main which passes through the westerly portion of
the Patrick Farm site receives sewage from the Pomona Heights Pump Station.
The subject main contributes to the Wilder Road Pump Station approximately
2500 feet to the west. Based on peak flow data provided by RCSDI1, if the
Patrick Farm site were to be fully developed as currently proposed, the Wilder
Road pump station would be unable to sufficiently convey peak discharges to

the Grandview Avenue pump station.

Peak operating capacity of the Wilder Road pump station is 1.2 MGD (833 gpm).
The Pomona Heights pump station delivers 430 gpm. The operating point of the
replacement Route 202 pump station is 1000 gpm. Additional contribution to
the Wilder Road pump station via gravity main is estimated at 100 gpm. If the
peaks are conservatively combined by algebraically summing the peaks, a peak
discharge of 1530 gpm results. This peak is much greater than the operating
capacity of the Wilder Road pump station. Therefore, we shall propose to
replace the pumps within the Wilder Road pump station in conjunction with
other sanitary sewer system upgrades required in association with the
development of the Patrick Farm site. It is anticipated that the replacement

pumps operate at approximately 1600 gpm. Refer to Table 3.



EQUIVALENT LENGTH CALCULATIONS WITHIN NEW
PUMP STATION AND ASSOCIATED FORCE MAIN
CTTING EQUIVALENT NUMBER OF | EQUIVALENT
LENGTH PER FITTINGS LENGTH
6"x12" ECCENTRIC EXPANSION 19 1 19
90 ELBOW 35 2 70
45° ELBOW 17 1 17
CHECK VALVE 100 1 100
GATE VALVE 9 1 9
FLOW THROUGH TEE 18 2 36
FLOW THROUGH WYE 9 1 9
22.5° ELBOW 8 4 32
45° ELBOW 17 5 85
90° ELBOW 35 6 210
AIR RELEASE VALVES AT H.P. = 18 : %
FLOW THROUGH TEE
CLEANOUT CHAMBER AT L.P. = o . 36
FLOW THROUGH WYE
EXIT INTO GRAVITY MANHOLE 31 1 31
SUBTOTAL 744
LINEAR FEET OF FORCE MAIN 4460
[ TOTAL 5204 |
12/1/08 PATRICK FARM LJA #02033
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12/1/08

DISCHARGE VS. TOTAL DYNAMIC HEAD (12" FORCE MAIN)

DIscHARGE | PLEkp | o | eabLoss
(ft) (ft) (f)
os 1270 o7
08 1270 1278
11 1270 1281
1 1270 1285
1o 1270 1269
74 1270 1204
20 1270 1209
1270 1305
41 1270 1311
a7 1270 1517
54 1270 1324
57 1270
5 1270 1339
78 1270 1348
e 1270 1356
os 1270 1365
105 | 1270 157
125 | 1270 1305
147 | 1270 117
w1 | 10 1441
186 | 1270 1456
22 | 120 1197
w1 | 10 1521
%1 | 10 1551
w2 | 1m0 1587
s | 120 o1
as | 10 1049
as | 10 1085
w2 | 120 1727
w1 | 120 1761
21 | 120 1801
573 1270 1843

PATRICK FARM

9

LJA #02033
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