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PARECORP.COM CORPORATIORN
August 4, 2011

Ms. Susan E. Licardi
Director of Water Supply
Town of North Kingstown
80 Boston Neck Road
North Kingstown, RI 02852

Re:  Town of North Kingstown Water System
Hydraulic Model Evaluation

Reynolds Farm
PARE Project No.: 97060.46

Dear Ms. Licardi;

As requested, Pare Corporation (PARE) has completed a hydraulic model evaluation for the proposed
Reynolds Farm mixed-use development off of Post Road in North Kingstown, Rhode Island. The
evaluation of the proposed development was performed uwsing the recently updated computerized hydraulic
model (i.e. 2008 Hydraulic Model Update) of the Town of North Kingstown’s water supply and distribution
system. Using the hydraulic model, proposed connections to the water system were simulated in order to
evaluate the impact of the proposed improvements prior to construction.

Background

The proposed development consists of 574 residential units and 16,000 square feet of commercial space.
The property is being developed by Pinnacle Partners, LLC. DiPrete Engineering {DiPrete), the engineers
for the proposed development, provided information pertaining to the water system layout within the
development. DiPrete provided a 24”x36™ set of water modeling plans showing the proposed lots, water
mains, roadways, and system profiles. The proposed development is located off Post Road (Rte. 1), directly
south of the Post Road and Camp Avenue intersection. The proposed layout includes a connection to the
existing 12-inch ductile iron (DI) pipe along Post Road and the installation of approximately 4,500 linear
feet of new 12-inch DI pipe and approximately 8,550 linear foet of new 8-inch DI pipe throughout the
development, as indicated on the Partial Node & Pipeline Plan included as Attachment No. 1.

DiPrete indicated that the 574-unit residential portion of the development will consist of a total of 1,182
bedrooms with a total water use of 141,840 gallons per day (gpd). In addition to the residential demand,
DiPrete also estimated that the 16,000 square feet of commercial space will require a total of 1,200 gpd, and
a community center proposed for the development will require an additional 500 gpd. ' Therefore, the
average day demand for the development will be 143,540 gpd.

DiPrete also estimated the maximum day (MDD) and peak hour (PH) demands for the development
utilizing a maximum day and peak hour multiplier of 2.5 and 5.0, respectively. In order to remain
consistent with the most recent North Kingstown hydraulic modeling evaluations (i.e., Wickford Harbor
Estates, North Ridge Subdivision, Tower Hill Road Subdivision, and the 165 Namcook Road
Development), PARE evaluated the MDD and PH demands with the multipliers of 2.36 and 3.25,
respectively (refer to Attachment No. 2 — Hydraulic Model Evaluation Calculations). According to the fire
flow evaluation performed by Hughes Associates, Inc. (HAI), the minimum needed fire flow (NFF) demand
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required by the RIUFC Annex H is 1,625 gallons per minute (gpm) for a period of 4 hours. This fire flow
requirement is located at the proposed senior apartment units. A copy of the fire flow requirements report
is included as Attachment No. 3 — Fire Flow Requirements and Storage Tank Calculations. The estimated
demands for the proposed development are listed below:

Average Daily Demand (ADD) = 143,540 gpd (99.7 gpm)
Maximum Day Demand (MDD) = 2352 gpm
Peak Hour (PH) = 324.0 gpm
Needed Fire Flow (NFF) = 1,625 gpm

It should be noted that the Town requires a minimum static pressure of 40 psi during average daily flow
demand conditions.

American Water Works Association (AWWA M32) Distribution Network Analysis for Water Utilities was
used as a guideline in performing the hydraulic analysis. This document dictates that the maximum day
demands should be afforded through the system’s source capacity, not distribution storage. Distribution
storage shall provide the additional peak hour demands and fire flow. This document also dictates that the
fire flow at any given point in the system would be the rate of flow of water obtainable at a minimum
residual pressure of 20 psi. Furthermore, this document requires that all points in the distribution system
also maintain a minimum residual pressure of 20 psi during fire flow conditions. The fire flow evaluation
performed by HATI also indicates that the minimum residual pressure to be maintained in the distribution
system is 20 psi. However, the Town has established, through Town Ordinance, that the minimum residual
pressure at any point in the water distribution system during fire flow conditions shall be 25 psi.

According to AWWA M32, the water system should have the capability of meeting system demands with
system operations consisting of removing from service the largest active well pump station (i.e. Well No.
10).  All remaining well pump stations may be online as required. Therefore the proposed development
was evaluated with Well No. 10 off-line. The water level in the storage tanks for the fire flow evaluation
should be at an elevation that represents the bottom water level of equalization storage. Insurance Services
Office (ISO) also requires that the NFF be superimposed upon the average demand of the maximum day.
Therefore, the maximum day scenario for the system was used when evaluating fire flow for the proposed
development.

Typically, the water level in the storage tank closest in proximity to the fire event, in this case the Wickford
Elevated Spheroid, should be set at an elevation less the volume of the NFF rate over the required duration
because the majority of the NFF would be supplied by that tank. However, due to the significant fire flow
requirements estimated by HAI, specifically the extended duration (4 hours), PARE assumed that the three
Low Service Area tanks (i.e., Bow Hunters, North End Standpipe, and the Wickford Flevated Spheroid)
would contribute to the NFF. Therefore, unlike other model evaluations where PARE utilized a steady-
state analysis to evaluated fire flow, PARE performed an Extended Period Simulation (EPS) analysis,
which allowed PARE to estimate the average amount of NFF provided by each tank over the 4-hour fire
event. PARE sct the water level in the three low service area tanks to the bottom of their respective
equalization ranges, and then simulated a 4-hour fire flow event at the proposed development.
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Hydraulic Evaluation

To simulate the proposed development, the ADD, MDD, and PH demands were applied to various junctions
in the hydraulic model. DiPrete divided the development into six (6) distinct areas, called “clusters”, which
PARE utilized to distribute the appropriate demands to each area of the development. The locations of the
clusters in the development are shown in Attachment No. 4 — Cluster Layout. The ADD, MDD and PH for
each chuster are listed in the table below:

Cluster # ADD {gpm) | MDD {gpm) PH {gpm)
1 18.50 43,66 60.13
2 0.83 1.97 2.71
3 6.67 573 21.67
4 3340 77.88 107.25
5 38.50 93.22 128.38
6 0.83 1.97 2.71

PARE distributed the demands equally among hydraulic model junctions in each cluster. Cluster numbers
2, 3 and 6 were each represented by only one junction; therefore, the demands were applied directly to those
junctions.

Model simulations indicated that the North Kingstown water system has the capability of providing
adequate domestic pressures under the various demand scenarios (i.e. average day through peak hour
flows). Pressure at the proposed development ranged from 41 to 72 psi for the ADD, MDD, and PI (refer
to Attachment No. 5 — Hydraulic Model Simulation Results),

To simulate fire flow conditions, a demand of 1,625 gpm was imposed on junction J-1676, which represents
the location of the senior apartment units. The fire flow demand was imposed on the junction in addition to
the maximum day demand. According to the results of the EPS analysis, the Wickford Elevated Spheroid
provides approximately 48% of the total NFF, while the remaining two tanks in the Low Service Area
provide the remaining 52% (refer to Attachment No. 3 — Fire Flow Requirements and Storage Tank
Calculations).

During the simulated fire flow condition with a demand of 1,625 gpm, residual pressure at the development
ranged from 25 to 53 psi (refer to Attachment No. 5 — Hydraulic Model Simulation Results).

Supply Evaluation

In addition to evaluating system performance for flow and pressure at the proposed development, an
evaluation was performed to determine if the system has adequate supply capacity. PARE used the average
output of each well in the system, which was recently evaluated during the 2008 Hydraulic Model Update,
to determine the source capacity of the system. The total source capacity in the Low Service Area is
estimated {o be approximately 2,587gpm. Existing demand on a maximum day in the Low Service Area is
approximately 3,517 gpm. When the additional maximum day demand of the proposed development, as
well as other recently evaluated developments (i.e., Wickford Harbor Estates, the North Ridge
Development, the Belleview House Development, the North Cove Development, 165 Namcook Road



<P

Ms. Susan E. Licardi €)) August 4, 2011

Development, and 404 Tower Hill Road) are added, the total system demand in the Low Service Area will
increase approximately 9 percent to 3,833 gpm. Therefore, it appears that the Low Service Area will have a
supply deficit of approximately 1,246 gpm.

As water is shared among the various pressure zones, PARE evaluated total source capacity for the entire
system by adding the wells in the Low Service Area, the Iigh Service Area, and Saunderstown. Total
source capacity (incfuding Well No. 11) is approximately 5,559 gpm. PARE conducted the evaluation with
Well No. 10 offtline, to be consistent with AWWA M32. System-wide demand on a maximum day is
approximately 5,645 gpm. With the addition of this development and the recently evaluated developments,
system-wide demand on a maximum day would be approximately 5,961 gpm. Therefore, considering the
system-wide water budget, the Town will have an overall supply deficit of approximately 402 gpm.

Summary

It appears as though the North Kingstown water system can provide adequate pressure to the proposed
development. Pressures are estimated to be between approximately 41 to 72 psi during the average day,
maximum day, and peak hour demand scenarios. It also appears as though the system can provided
adequate fire flow to the proposed development. During a fire flow event of 1,625 gpm, the residual
pressure throughout the development ranges from 25 to 53 psi. The lowest pressure in the development (25
psi) is located at the highest elevation (100 feet) in the development in residential Cluster No. 5. The
Jjunction at which the fire flow event was assigned had a residual pressure of 46 psi during the fire event,

It should be noted that it appears as though the Low Service Area has insufficient supply capacity during a
maximum day demand scenario to supply the proposed development. In addition, as water is shared among
the service areas (i.c., the Low Service Area, High Service Area, and Saunderstown) the system as a whole
would also have a supply deficit during a maximum day demand. System-wide irrigation mitigation
measures, and redevelopment of supply wells, will enhance the system’s ability to supply maximum day
demands,

Please review the enclosed and if you have any questions, comments, or concerns, do not hesitate to contact
me directly.

Sincerely,

Timothy P. Thies, P.E.
Managing Engineer

TPT/MLD/abv
Enclosures
cc: George G. Palmisciano, P.E. (PARE) w/o attachments
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