PAGGI, MARTIN & DEL BENE Lrp
Consulting Engineers & Land Surveyors

56 Main Street
Poughkeepsie, New York 12601

845-471-7898
845-471-0905 (FAX)

November 19, 2008

New York State Department of Health VIA FEDERAL EXPRESS
Flanigan Square

547 River Street, Room 400

Troy, New York 12180

Attention: William M. Gilday, P.E.

Reference: Village of Wappingers Falls
Water Supply — Source Improvements
DWSRF IUP #15288, PWS #1302783
Dutchess County

Dear Mr. Gilday:

Enclosed please find three (3) copies of the Engineer’s Design Estimate and Planning
Report, dated November 19, 2008, for the proposed Village of Wappingers Falls
Source/Supply Improvements. This report is a revised version of the Engineer’s Design
Estimate prepared and submitted on August 10, 2007. This report provides an estimate of
the facility improvements and their associated costs, with documents supporting the need
for the proposed facilities.

As you know, the Village has been exploring in depth all items to develop its existing well
field to meet their current and future water supply source needs. In the meantime, the
Village continues to purchase water from the Poughkeepsie joint Water Board under a five
year, short-term, water contract until well field improvements can be constructed and put
in service. This contract expires at the end of 2012.

The enclosed documents describe the proposed improvements at the Village well field as
well as the financial considerations behind the Village plan. A comparison of the long-
term costs of the well field construction under various financing options is included.

The Village has decided to pursue financing through the DWSRF Guarantee program and
desires to submit their application with a preliminary design report in March, 2009. We
believe the components necessary to build a state of the art water production facility are
outlined in the enclosed report, however, it is recognized that the NYSDOH has ultimate
design approval authority. The Village is looking for input from your office before
proceeding with more detailed design to ensure that the resulting plans can meet all current
and future DOH and EPA regulations.

Joseph E. Paggi, Jr., PE. Ernst Martin, Jr,, PE., L.S. Charles R. Del Bene, Jr., PE.
1962 - 2006



Mr. William M. Gilday, P.E. -2- November 19, 2008
RE: DWSRF IUP #15288
Village of Wappingers Falls

Should you have any questions or require additional information regarding this matter,
please do not hesitate to contact this office.

Very truly yours,

ol 2 bt g

oseph E. Stankavage
Design Engineer

JES:js

Enclosure

cc: Hon. Matthew Alexander, Mayor
Rob Alfonso, Water Board Chairman
Hon. John Karge, Village Clerk
Jennifer Brown, Village Treasurer
Greg Supple, Esq., Lyons & Supple
James Horan, Esq., Vergilis, Stenger, Roberts & Partners
Victor Cornelius, Endeavor, Inc.
J. Theodore Fink, AICP, Greenplan, Inc.
Ray Hart, Public Finance Associates
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1.0

INTRODUCTION:

This report outlines the facility improvements required to the Village of
Wappingers Falls Water Source and Supply in order to bring it into compliance
with current and expected future Federal, New York State and Dutchess County
regulations governing Public Water Supplies. These regulations include Part 5 of
the New York State Sanitary Code, the GLUMRB “Ten States” Standards for
Water, and the pending EPA regulations for groundwater source treatment and
disinfection. We have calculated that the full build out maximum day water flow
for the Village is 1,000,000 gallons per day (700+ GPM). The average day Village
use is estimated as 650,000+ GPD at full build out. This estimate of new facilities
and associated costs is based on converting and adding to existing site facilities to

create a water source and supply capable of producing 1 MGD-+.

The original version of this report was submitted to the New York State Health
Department in August of 2007. This report has been revised to reflect changes in
the design of the proposed facilities and a phased approach to design and

construction.

Background.

Since 1997 the Village has had an emergency interconnection with the Town of
Poughkeepsie Water system. This emergency connection had allowed the Village
to purchase approximately half of their supply needs from the Poughkeepsie Joint
Water Board. As time has passed, and some of the Village supply wells were
removed from service due to high iron content in the water, the Village became
reliant upon this “Emergency Connection” as a primary source of water. The
Village Water Board and the Poughkeepsie Joint Water Board (PJWB) have had a
series of short term, five-year contracts for water, the last of which was recently

ratified, effective January 1, 2008.

In October 2006, the Poughkeepsie water plant began using chloramine as their
secondary residual disinfectant. At that point, the Village began purchasing all
their water from the PJWB through the emergency connection.
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There are two reasons for the Village’s current complete dependence on the

emergency connection:

1. The Village well field, in its current state, cannot produce and/or treat enough

water to meet their maximum daily demand.

2. The Village well field does not have the facilities and equipment necessary to
disinfect any water produced at the well field with chloramine. The existing
disinfection facility uses chlorine solution for disinfection without any contact
time. Water disinfected with chlorine and water disinfected with chloramine
cannot be mixed without disrupting the balance of chloramine and producing

problems in the distribution system.

The Village has been unable to use their well field as a source because the existing
facilities cannot produce the average or maximum daily usage requirement. The
Village currently must supplement their well field source with water from
Poughkeepsie to currently meet their usage requirements. At minimum, the Village
would need to construct a chloramine disinfection plant to replace their existing
chlorine disinfection process so that any water produced from the Village well field

could be mixed with water purchased from the Poughkeepsie Joint Water Board.

Over the past two years, the Village Water Board has been considering their source
and supply water options. Attempts to negotiate a long-term contract for water
purchased from the Poughkeepsie Joint Water Board were unsuccessful, prompting
the Village Water Board to reconsider upgrades to their well field. A short-term,
five year contract with the Poughkeepsie Joint Water Board was successfully
negotiated and signed, effective January 2008. This allows the Village time to plan
and construct improvements at the well field as necessary to upgrade and expand
capacity. The goal of the Village Water Board through this project is to create an
adequate, stable, and dependable water source to serve the Village now and for the
foreseeable future.
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2.0

EXISTING CONDITIONS:

The Village of Wappingers Falls well field is located on an 8.0 acre parcel of land
situated to the east of the New York State Route 9D (West Main Street) along the

northerly banks of Wappinger Lake. Past analytic testing of possible organic

and/or inorganic contaminants has shown the water to be suitable quality for

drinking water purposes.

Well #3 is a 12” x 18” gravel pack type well, 95 feet in depth, originally
constructed in 1959 and re-drilled in 1997. Prior to October 2006, Well No. 3
was the primary production well. In 2005, a hydrogeologic analysis and
pumping tests at the well field indicated that this well could sustainably
produce 152 gallons of water per minute in combination with well numbers 4

and 7 and 164 gpm in combination with Well No. 7 only.

Well #4 is a 12” x 18” gravel pack type well 100 feet in depth, originally
constructed in 1965 and re-drilled in 1997. Well No. 4 was taken offline in
October of 2003 due to an increase in iron content. In 2005, a hydrogeologic
analysis and pumping tests at the well field indicated that this well could
sustainably produce 375 gallons of water per minute in combination with well

numbers 3 and 7.
Well #5 is a 24” x 30” gravel pack type well, 105 feet in depth, originally
constructed in 1984. Well #5 was taken off line in 1994 due to significant

increases in iron content.

Well #1 and #2 have permanently been out of service.



o Well #7 is a 16” x 24” gravel pack type well, 99 feet in depth, drilled in 2005.

Well #7 has not been completed or connected to the Village water system,

although plans approved by the New York State Department of Health exist to

perform this work. In 2005, a hydrogeologic analysis and pumping tests at the

well field indicated that this well could sustainably produce 504 gallons of

water per minute in combination with well numbers 3 and 4 and 556 gpm in

combination with Well No. 3 only.

Sustainable Yield for Different Pumping Scenarios*

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Wells Active Pumping Active Pumping Active Pumping Active Pumping
Rate Rate Rate Rate
Wells Wells Wells Wells

(gpm) (gpm) (gpm) (gpm)
Well 3 X 152 X 194 X 164
Well 4 X 375 X 390 X 390
Well 7 X 504 X 556 X 600
Total 3 1,031 2 584 2 720 2 990

*From Well 7 Completion Report prepared by Leggette, Brashears & Graham Inc., Dated October 2006.

e An interconnection with the Town of Poughkeepsie Water System was installed

during the latter months of 1996, and was put into operation on February 5,

1997. The interconnection was made on DeLavergne Avenue in the vicinity of

the Village of Wappinger Falls Water Storage Tank, and was equipped with a

subsurface concrete vault housing metering, backflow prevention, and pressure

reducing equipment. This interconnection allows the Village of Wappingers

Falls system to draw water from the more historically reliable Joint City/Town

of Poughkeepsie surface water source (Hudson River) during times of

decreased well field production and/or emergency conditions. Since October

2006, when the Poughkeepsie Water Plant switched to chloramine disinfection,

the Village has purchased its entire water supply from the Poughkeepsie Joint

Water Board through this emergency interconnection.

The Village of Wappingers Falls water storage facilities consist of three (3) tanks.

o The Wenliss Tank has a capacity of 1.4 million gallons.
o The DeLavergne Tank has a capacity of 545,000 gallons.
e The Hillside Tank has a capacity of 170,000 gallons. (Currently not in use)
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The following treatment processes are utilized at the Village of Wappingers Falls

Municipal Water System:

e Well No. 5 exhibited naturally occurring elevated levels of iron and manganese.
Manganese removal was accomplished by means of an intermittently regenerated

manganese greensand filtration system.

e The groundwater sources also exhibit naturally occurring elevated hardness levels.
The water is softened utilizing an ion exchange system that removes the hardness
producing ions (calcium and magnesium). The existing softener plant has a

capacity of 500 GPM.

e Prior to entry into the distribution system, the water facilities exist to disinfect with
a sodium hypochlorite solution. The existing chlorination equipment is capable of
disinfecting up to 500 GPM. However, there are no detention facilities at the site
capable of providing the necessary chlorine contact time in accordance with state

and federal regulations.

e Water supplied from the Town of Poughkeepsie Treatment Facility utilizes the
conventional filtration process. Chloramine is added to water at the plant to

maintain a “residual” level of disinfectant throughout the distribution system.

All existing Village wells, the softener plant, the manganese filtration system, and the
chlorine disinfection facilities are currently inactive. Because chloramine disinfection
processes are incompatible, the Village well field production wells and treatment
facilities have been shut-in and shutdown. The sole source of water to the Village at
this time is the emergency interconnection with the Town of Poughkeepsie. The
Village will continue to be dependent on the emergency interconnection until the first

phase of improvements at the well field described herein are completed.



3.0

PROPOSED IMPROVEMENTS:

This project proposes to upgrade the Village source and supply so that is it able to
produce and treat up to one million gallons of water per day in accordance and
compliance with all current, Federal, State and County regulations for public water
supply. The new facilities will be constructed in phases with new structures and
equipment having the capacity to support future phases of construction and
expected changes to water treatment requirements. Table 1 lists the major tasks
that we believe should be part of this comprehensive upgrade of the Village source

and supply.

The first task is the completion and connection of Well #7 to the existing system.

Approved plans exist for this work and the work can be immediately put out to bid,
following minor modifications needed to accommodate Well #7A, upon the

approval of this overall improvement plan.

In 2003, the Village hired Leggette, Brashears and Graham (LBG) to perform a
hydrogeologic study of the Village well field and underlying aquifer. This study
identified potential locations for a new water supply well and confirmed that the
aquifer is capable of providing the peak flow required to supply the Village. In
2005, the Village drilled Well #7 at a location identified in the LBG report to
supplement the production of Well #3. The construction of Well #7 was initially
financed through a Bond Anticipation Note. It is the intent of the Village to
include the cost of the LBG study, and drilling and testing Well #7 in their
application for DWSRF financing since these items were integral parts of the

overall well field improvement project.

A sister well to number 7, (to be named number 7A) will be drilled and completed.
The new well 7A will be approximately 30 feet southwest of well number 7 and is
expected to be able to provide an equivalent amount of water. This well will only
be pumped when well #7 is off. It is expected that well #7 and well #7A will be
interchangeable.
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The redundancy will allow the Village to meet their maximum daily demand usage
with the largest well out of service in accordance with Ten States and Dutchess
County Department of Health requirements. Whenever Well #7, the best well, is
out of service then Well #7A will be able to make up the lost production. During
normal operation, the Village will alternate between these two wells on a regular
schedule to insure that they are both in good operating condition. These two wells
will never be pumping at the same time. The wells will be powered and controlled
at a new motor control center in the existing pump house building. New conduit
for power and control wiring will be run to both wells. Both wells will have their
own electrical disconnect switch to facilitate repair and maintenance. New piping
will be installed from the wells to connect them to the existing collector main near
Well #3. Individual meters will be installed at both well heads along with the

necessary valves and piping to control the wells.

The next step is to renovate the existing pump house and softener buildings. Rear
and side walls will be removed from both existing structures and they will be
interconnected with a new building. The existing building fagades will be retained.
It is hoped to be able to reuse bricks from the removed walls in the facade of the
new building section to maintain continuity between the new and existing
structures. The back of the new buildings will be rebuilt using new materials with
an appropriate finish. The existing roof lines of the individual buildings will be

connected to cover across the new building space.

The rear of the pump house building will be renovated to provide storage for
equipment and spare materials. The building will house the new motor control
center. All controls to operate the pumps will be housed in the new motor control
center. A separate programmable logic control system will be installed in the
water operator’s office in the existing pump house portion of the building. This
system will allow control, monitoring, and emergency shut-off of the pumps and
major plant components from the building. Through tele-metering, the system will
also monitor the storage tanks in the distribution system.
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The PLC system will automate normal operation of the water system and could
automatically shut down the water plant and wells in an emergency situation.
These tasks have been done by hand in the past. Telemetry at the storage tanks in
the distribution system will be directly linked to the well field and will be able to
automatically start and stop water production based on distribution system need and
levels in the storage facilities. At the well field, new control and signal wiring will
be installed between the PLC, the wells, and all components of the water plant. All
of the automated systems will have built in manual override capacity to allow the
Water System Operators to manually operate all system components if needed.
The installation and connection of electronic controls and telemetering sensors
throughout the well field and to the existing water storage tanks will provide a
certain level of automation to the water system and should allow for more efficient

operation and control of the system.

The wells will need to pump water to the distribution system as they did in the past.
The pumps in Well #7 and #7A will be designed to pump water through the plant
components (softeners, disinfection equipment, etc.) and against the maximum
pressure within the storage and distribution system. The existing pump at Well #3

will be evaluated and replaced with a new pump or re-powered as needed.

The new plant will also include a restroom, test bench and storage for repair parts
for the softeners and disinfection systems. The new building and existing facilities
will be upgraded to meet ADA compliance. New water softeners will be installed
in the area of the existing softener building. The existing softener has a capacity of
up to 500 gpm. The new softeners capacity will be up to 700+ gpm. This
improvement will replace the existing softener and brine tank with new equipment
to increase treatment capacity to 150% of the existing facility. A new ultraviolet
disinfection system along with chlorination equipment will be installed within the
building. The ultraviolet disinfection system will be used for primary disinfection.
The existing process flow will be changed to accommodate installation of the
Ultraviolet disinfection system equipment as the primary disinfection method.
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