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March 23, 2006

Ms. June Swallow, P.E., Chief
Office of Drinking Water Quality
Rhode Island Department of Health
3 Capitol Hill, Room 209
Providence, RI 02908

RE: Infrastructure Replacement Plan

Dear Ms. Swallow:

Providence Water is pleased to submit herein six (6) copies of its updated Infrastructure
Replacement Plan consistent with the requirements of the Comprehensive Clean Water
Infrastructure Act of 1993 in accordance with Chapter 46-15.6 of the General Laws of
the State of Rhode Island and the appropriate rules and regulations pertaining to the
Act.

Consistent with the requirements of the Act, our plan presents our infrastructure
replacement needs for 5-year and 20-year planning horizons and addresses the funding
requirements for implementing the plan.

The objective of the plan is to replace aging facilities and components of the water
system on a systematic basis, within the limit of their useful lives, before failures
jeopardize the reliability of water service and place the public s health and welfare at
risk.  Funding for the plan is to be from approved revenues annually set aside in a
restricted account.

While work remains to be done, we have made substantial improvements to our system
since the inception of our Infrastructure Replacement Program in 1996, having invested
approximately $110 million into our treatment plant, storage reservoirs, pump stations,
dams, and transmission and distribution lines.  Included in this plan document is a
report detailing the accomplishments of our  infrastructure replacement program over
the period from July 1996 through December 2006.  These improvements, along with
the ongoing planned improvements outlined in this plan submission, will serve to
safeguard the integrity of our water supply for generations to come.
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Our plan was prepared by our in-house staff and reflects our best determination at this
time of our anticipated system needs.  The plan is, however, subject to adjustments as
may become necessary as the result of changes in the condition of system components,
obsolescence, regulatory requirements, or unforeseen events which cannot now be
reliably predicted over a 20-year period.  Also, Providence Water intends to review the
distribution system rehabilitation program.  Should  this program be accelerated,
financing with revenue bonds may be pursued at that time.

Respectfully,
PROVIDENCE WATER SUPPLY BOARD

Pamela Marchand, P.E.
Chief Engineer/General Manager



Exhibit 1 - Twenty Year IFR Expenditure Plan

Exhibit 1
Providence Water

20 Year IFR Expenditure Plan
Fiscal Years 2006 through 2025

Total Fiscal Years Fiscal Years Fiscal Years Fiscal Years

Amount 2006 - 2010 2011 - 2015 2016 - 2020 2021 - 2025

Raw Water Supply 10,720,000 4,620,000 3,700,000 1,200,000 1,200,000

Treatment Plant 62,480,000 37,305,000 16,850,000 6,825,000 1,500,000

Pumping and Storage 7,550,000 4,950,000 700,000 1,050,000 850,000

Transmission System 20,525,000 8,625,000 8,300,000 2,300,000 1,300,000

Distribution System 140,750,000 7,650,000 27,000,000 49,550,000 56,550,000

Support System Facilities 6,400,000 2,400,000 1,250,000 1,650,000 1,100,000

$248,425,000 $65,550,000 $57,800,000 $62,575,000 $62,500,000

ES - 4Infrastructure Replacement Plan
Executive Summary
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Exhibit 2
Providence Water

20 Year IFR Expenditure Plan
Fiscal Years 2006 Through 2025

20 Year Investment - $248 million

ES - 5Infrastructure Replacement Plan
Executive Summary

Support System
Facilities

$6.4 million
3%

Raw Water Supply
$10.7 million

5%

Transmission System
$20.5 million

9%

Treatment Plant
$62.5 million

27%

Pumping and Storage
$7.6 million

3%

Distribution System
$140.8 million

53%



Exhibit 3 - Sources and Uses of Funds, Five Year Phases FY 2006 - 2025

Exhibit 3

Providence Water
Sources and Uses of Funds

IFR Funding & Expenditure Projections
Fiscal Years 2006 through 2025

2006-2010 2011-2015 2016-2020 2021-2025 2006-2025
Phase 1 Phase 2 Phase 3 Phase 4 Total

Sources of Funding:
Funds Available from Prior Years $9,867,020 $27,969 $73,341 -$1,659 $9,966,672
Current Authorized Funding 62,500,000 62,500,000 62,500,000 62,500,000 250,000,000
Total Sources of Funds 72,367,020 62,527,969 62,573,341 62,498,341 259,966,672

Uses of Funding:
Cash Funded Construction Projects $65,550,000 $57,800,000 $62,575,000 $62,500,000 $248,425,000
Existing Debt Service 6,789,050 4,654,628 0 0 11,443,678
Total Uses of Funds 72,339,050 62,454,628 62,575,000 62,500,000 259,868,678

IFR Program Surplus/(Deficit) $27,969 $73,341 -$1,659 -$1,659 97,994

ES - 6Infrastructure Replacement Plan
Executive Summary

Provided by Providence Water Finance Department
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Exhibit 4
Providence Water

IFR Funding Projections
Fiscal Years 2006 through 2025

ES - 7Infrastructure Replacement Plan
Executive Summary
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Infrastructure Replacement Plan FY 2006 through FY 2025

The contents of the plan and the sections are as follows:

Section I  Facilities Description  A description of the water system.  Included in the section are
statistical data for key components of the system, a map of the transmission and distribution
system, a flow diagram originating from the source of supply to the service system, and a
summary of the principal components of the system.

Section II  IFR Program Accomplishments  A reporting of IFR program accomplishments with
costs from fiscal years 1996 through 2005.

Section III  Infrastructure Replacement Plan  The section contains the projects and
descriptions for the 20 Year IFR Plan (fiscal years 2006 through 2025), the 5 Year IFR Plan (fiscal
years 2006 through 2010), and the 15 Year Plan (fiscal years 2011 through 2025).

Section IV  Revenue Requirements  The sources and uses of funds for the 20 Year IFR Plan
(fiscal years 2006 through 2025) and the IFR funding projections for the same period.

Appendix  The Comprehensive Clean Water Infrastructure Act of 1993, and the Rules and
Regulations for the Clean Water Infrastructure Plans.
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Section I  Facilities Description

System Description  Included in the description are the sources of supply, the treatment facility
components and processes, the pump stations and storage facilities, an overview of the
transmission and distribution systems, and the wholesale interconnections.

Exhibit 5  Statistical Data  Exhibit 5 contains a summary of the major statistical data and
information for the system.

Exhibit 6  Process Diagram  Exhibit 6 is a process diagram of the Providence Water system.  It
shows in schematic form the sequence and inter-relation of various water treatment and delivery
processes.

Exhibit 7  Summary of the System s Principal Components by Facility Category  Exhibit 7 is a
tabular listing of the various major components of the Providence Water system.  Provided is a
brief narrative description of the general condition of the facility, its approximate average age,
and an estimate of its approximate remaining life.
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SYSTEM DESCRIPTION

WATER SUPPLY SOURCES
The sole source of water used by Providence Water is the Scituate Reservoir Complex.  The

Scituate Reservoir complex consists of six reservoirs: the main (Scituate) reservoir and five

smaller reservoirs which are tributary to the main reservoir.

Scituate Reservoir

Water in the Scituate Reservoir is impounded behind the Gainer Dam, a large zoned earth

structure at the southeast end of the Reservoir which is traversed along its 3,200 foot length by

Rhode Island Route 12 (Scituate Avenue).  Elevation of the crest of the dam is 299.0 feet Mean

High Water Datum (MHW).

The total storage capacity of the Scituate Reservoir is 37.011 billion gallons (BG).  Dead storage is

400 million gallons (MG), resulting in a net storage volume of 36.611 BG.  The reservoir has a

water surface area of 5.30 square miles, and a watershed area of 92.8 square miles.

Crest elevation of the spillway is 284.01 feet (MHW).  The flow discharges through a natural

rock channel to the Pawtuxet River below the dam.

Water needed for water supply flows from the reservoir to the treatment plant.

Regulating Reservoir

The dam impounding the waters in the Regulating Reservoir is an approximately 220 foot long

structure with concrete overfall.  Elevation of the crest of the overflow is 285.50 feet (MHW).

Regulating Reservoir has a total storage capacity of 428 MG, of which 7 MG is dead storage.  The

drainage area of this reservoir is 22.3 square miles, while the water surface area is 0.38 square

miles.
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Barden Reservoir

The total storage in Barden Reservoir is 853 MG.  Due to the arrangement of the outlets there is

no dead storage.  The water surface area is 0.38 square miles, and the watershed area is 33.0

square miles.

The Barden Reservoir Dam is an earth embankment structure with a concrete corewall.  The

length, including the spillway, is approximately 612 feet.  The crest of the dam is at elevation

352.2 feet (MHW).  Elevation of the crest of the spillway is 345.1 feet (MHW).

Moswansicut Reservoir

The dam forming Moswansicut Reservoir is a 450 feet long embankment structure.  There are

two spillways, an overflow spillway and an emergency spillway.  Elevation of the overflow

spillway crest is 301.90 feet (MHW); elevation of the emergency spillway crest is 303.4 feet

(MHW).

Moswansicut Reservoir covers a surface area of about 0.44 square miles.  It has a total storage

capacity of 1.781 BG and dead storage of 1.066 BG, for a net storage of 715 MG.  The drainage

area of this reservoir is about 3.9 square miles.

Ponaganset Reservoir

Ponaganset Reservoir has a watershed area of 2.1 square miles, and a water surface area of 0.36

square miles.  Total storage in the reservoir is 742 MG of which 49 MG is dead storage.  Net

storage capacity is 693 MG.

The dam impounding the Ponaganset Reservoir is an approximately 635 feet long earth

embankment structure.  Crest of the dam is elevation 641.4 feet (MHW).  Spillway crest

elevation is 633.05 feet (MHW).

Westconnaug Reservoir

Westconnaug Reservoir has a total storage capacity of 453 MG with no dead storage.  Its surface

area covers about 0.27 square miles.  It has a drainage area of 4 square miles.
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The dam is an earth embankment structure approximately 320 feet long, with a crest elevation of

457.2 feet (MHW).  The crest elevation of the spillway is 454.17 feet (MHW).  Both the spillway

and the outlet conduit discharge into Westconnaug Brook.

TREATMENT FACILITIES
Providence Water operates one conventional water treatment plant to purify source water which

flows from the Scituate Reservoir to the plant.  The raw water characteristics from the Scituate

Reservoir is typical of well protected surface water supplies in the New England region.  It is a

low pH, low alkaline, low turbidity water with seasonal overturn events.

The plant utilizes a conventional treatment process.  The hydraulics of the plant allow it to be

normally operated under gravity flow conditions.  Pumping facilities are available for pumping

water to the plant under extremely low reservoir conditions.  The treatment process consists of

aeration, coagulation-flocculation, lime addition for corrosion control and pH adjustment,

sedimentation, disinfection, rapid sand filtration, and fluoridation.

Influent Control Chamber

The influent control chamber is a concrete structure consisting of internal chambers and control

and drain valves that regulate the flow of water entering the plant.

Aeration Basin

Water flows from the influent chamber to the aeration basin.  The aeration system works under

gravity pressure and sprays water into the air in a fountain style.  This treatment step removes

volatile organics and gases.  The aerated water travels by gravity to the sedimentation basins.

Basin Influent Conduit

The aerated water travels to the sedimentation basins through two 72-inch by 36-inch diameter

venturi meter tubes which measure the influent flow.  Water then travels on to the basins

through an 8.5-foot wide, 10-foot high rectangular concrete conduit.
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Coagulation/Flocculation

Quicklime is added to the water as it passes through the basin influent conduit.  The pH of the

water is increased to approximately 7.0 as a result of the lime addition at this point.  Further

mixing takes place in a tangential mixer.  The water enters the mixer through a 4-foot wide, 3-

foot high opening at the bottom of the mixing chamber.  The mixer works under gravity feed

and imparts a slow cyclical motion to the water.  The cyclical motion aids in the destabilization

of colloidal material and the formation of floc.  This step is commonly known as flocculation.

The next step is the removal of the flocculated colloidal material through sedimentation.  The

treatment plant has two large sedimentation basins; the north basin (43 million gallon capacity)

and the south basin (111 million gallon capacity).  Here, the flocculated material is allowed to

settle on the bottom of the basins.  The resulting ferric sludge must be removed by periodically

draining and flushing the basins manually.

Filtration

Settled water travels from the basins through a 10-foot wide, 11-foot high rectangular concrete

conduit to the sand filters.  A second lime injection point is located in this conduit to raise the

pH from 7.0 to 9.7.  Chlorine is also added in this conduit for disinfection purposes.  There are

eighteen (18) filters which remove non-settleable floc and impurities remaining following the

coagulation, flocculation, and sedimentation stages.  Sixteen (16) are rapid sand filters, one (1) is

a dual media filter with air scour backwash, and one (1) is a mixed media filter with air scour

backwash.  Each filter is operated over a flow range of 5 to 8 million gallons per day.  The

number of filters on-line concurrently is dependent upon water demand.  Each filter has two 16-

inch effluent lines with 12-inch butterfly valves that discharge into the clearwell.  The average

filter run is approximately 72 hours and, generally, a backwash is initiated when head loss

through the filter reaches approximately 6.5 feet of water.  The backwash water is supplied by

gravity via a 400,000 gallon wash water tank and is discharged to waste lagoons.

Emergency Provisions

Emergency provisions at the plant include stand-by power and an emergency by-pass process

that could allow water to flow to the system with bypassing of the treatment process.

Electrical service is provided by a 23 kilo-volt (KV) subtransmission line to a 2.3 KV service to

the treatment plant.
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The emergency electrical power for the plant is provided by a 600 KW diesel generator.  This

generator is capable of providing adequate power through an automatic transfer switch for

treatment operations and for life safety requirements during power outages.  Redundant backup

power for the system is also available through a 2000 KW diesel generator.

Chemical Feed Systems

Ferric Sulfate

The plant uses ferric sulfate as a coagulant.  Ferric sulfate arrives at the plant in liquid form and

is stored and then transferred by pumps, as needed, into two (2) day tanks.  Metering pumps are

then used to provide a measured feed rate to the raw water.  Ferric sulfate is added to the

treatment process after aeration occurs.

Quicklime

Quicklime is added to aerated water for pH adjustment and corrosion control purposes.  A

pneumatic blower-style transfer system is utilized to convey lime from storage to secondary

feeder hoppers from which gravimetric feeders, slakers, float tanks, and pumps are utilized to

add lime to the unfinished water.  Lime is added to the treatment process in two locations, both

prior to, and after sedimentation.

Chlorine

Chlorine is added to the settled water for disinfection.  Chlorine is delivered to the Purification

Works in one ton containers which are transported to a storage room.  The storage room is

equipped with a ventilation system that turns on and exhausts air to the outdoors in the event

that a chlorine leak is detected.

Hydrofluorosilicic Acid (Liquid Fluoride)

Hydrofluorosilicic acid is added to filtered water just downstream of the clearwell.  Fluoride is

delivered in liquid form and is stored in four storage tanks.  Fluoride is then pumped to the

injection point from a day tank at a rate based on the metered effluent flow of the plant.
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Solids Handling and Disposal

The treatment plant produces ferric hydroxide sludge from the coagulation and sedimentation

processes which settles and accumulates at the bottom of the sedimentation basins and must be

periodically removed.  The cleaning of the sedimentation basins is initiated by draining the

basin.  The exposed sludge is manually scoured using high pressure water and directed through

drains in the basins to a series of settling sludge lagoons.

Lagoon Description

Ferric sludge from the plant is collected in a settling lagoon system.  The lagoon system consists

of three settling lagoons, three overflow structures and outfalls, and a series of swales which

connect the various lagoons in parallel so that lagoons can be independently removed from

service for dewatering and cleaning operations.   Lagoons 1a and 1b are used to store the

majority of water treatment residuals received by the lagoons.  Lagoon 2 is used as a polishing'

lagoon for removal of fines and pH control.  Discharge limits including flow, pH and total

suspended solids, are presently set by our RIPDES permit issued by the Rhode Island

Department of Environmental Management.

STORAGE FACILITIES
Providence Water operates five storage facilities throughout the distribution system.  Water is

also collected in a 260,000 gallon clearwell at the plant before being delivered to the distribution

system.  These facilities are used to optimize operating efficiencies by equalizing demands,

improving and stabilizing system flows and pressures, and providing reserve supplies for fire

fighting.

Aqueduct Reservoir

The Aqueduct Reservoir has a storage capacity of 43.4 MG and is 390 x 590 foot enclosed

underground concrete structure with a water depth of approximately 25 feet and an overflow

elevation of 231 feet mean high water (MHW).  The facility provides operational storage for the

low service area and operates by gravity feed.  Water is supplied to the reservoir through a large

diameter reinforced concrete conduit.
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Neutaconkanut Reservoir

From the Aqueduct reservoir, water flows through the Neutaconkanut Conduit to the

Neutaconkanut Reservoir.  The Neutaconkanut Reservoir has a storage capacity of 42.09 MG

and is a 397 x 597 foot enclosed underground concrete structure with an average water depth of

approximately 25 feet and an overflow elevation of 227 feet MHW.  The facility feeds the gravity

fed low service system the a portion of the high service system.

Longview Reservoir

The Longview Reservoir has a storage capacity of 24.8 MG and has an overflow elevation of 306

feet MHW.  A 200 foot x 323 foot x 29 foot deep cast in place concrete underground addition was

constructed immediately adjacent to the existing reservoir and was put on line in 1990.  This

doubled the capacity of the reservoir.  The reservoirs are connected by a sluice gate in the

common wall of the two reservoirs.  The facility provides operational and fire storage to the

high service area and feeds the extra high service area.

Ridge Road Reservoir

The Ridge Road Reservoir has a capacity of 3.5 MG and provides operational and fire storage for

the extra-high service area.  Water is pumped to the reservoir by the Fruit Hill Pump Station.

The structure is a prestressed concrete tank with a water depth of 40 feet and an overflow

elevation of 398 feet MHW.

Lawton Hill Reservoir

The Lawton Hill Reservoir has a storage capacity of 5.0 MG and is a 187-foot by 187-foot

underground enclosed concrete structure with a water depth of 20 feet and an overflow

elevation of 485.00 feet mean high water (MHW).  The facility provides operational storage for

the high service area in Western Cranston.  Water is pumped to the reservoir through a 24-inch

DI pipe.

PUMP STATIONS
In order to maintain an adequate supply of potable water at a sufficient pressure, Providence

Water owns and operates ten potable water pump stations in the distribution system and one

raw water pump station.  A description of the pump stations follows.
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Raw Water Pumping Station

The Raw Water Booster Pumping Station (RWBPS) contains four pumps, two with a pumping

capacity of 50 MGD and two with a pumping capacity of 30 MGD.  The station is used to

supplement head to the water treatment plant under low reservoir water level conditions and

high demand periods.  The RWBPS is equipped with emergency power supplied by a 2000 KW

diesel generator.

Garden Hills Pump Station

The Garden Hills Pump Station contains two 400 gallon per minute (GPM) primary pumps, a

100 GPM jockey pump, and one natural gas driven 400 GPM emergency pump used in the event

of an electrical power outage.  The station is used to maintain adequate pressures at the higher

elevations of the Garden Hills subdivision in Cranston.  The station contains an underground

7,200 gallon hydropneumatic storage tank.

Dean Estates Pump Station

The Dean Estates Pump Station serves the higher elevations in the Dean Estates subdivision.

The pump station contains two 1,200 GPM primary pumps and one 1,200 GPM natural gas

driven emergency pump.  The facility utilizes two 10,000 gallon hydropneumatic storage tanks.

Greenville Ave. Pump Station

The Greenville Ave. Pump Station contains three 320 GPM pumps and one 750 GPM pump.

The 750 GPM pump is used for fire service or other high demand periods.  Emergency power is

supplied by a 180 KW diesel generator.

Fruit Hill Pump Station

The Fruit Hill pump station contains two 1,500 GPM pumps and provides water to the extra

high service area.  Emergency power is provided by a 125 KW natural gas generator.

Bath Street Pump Station

The Bath Street Pump Station contains three pumps with a pumping capacity of approximately

6,700 GPM each.  A 1000 KW diesel generator supplies emergency power for the station.  The
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station provides water to Longview Reservoir and the high service area as well as the high

pressure fire zone in downtown Providence.

Neutaconkanut Pump Station

The Neutaconkanut Pump Station draws water from the Neutaconkanut Reservoir and supplies

water to Longview Reservoir and the high service area.  The pump station contains four 6,700

GPM pumps.  The station is equipped with a 1,000 KW diesel engine backup power generator.

Aqueduct Reservoir Pump Station

The Aqueduct Reservoir Pump Station provides water to Lawton Hill Reservoir and the high

service area of Western Cranston.  The station contains four 2,000 GPM vertical turbine pumps.

A 600 KW diesel generator supplies emergency power for the station.

Alpine Estates Pump Station

The Alpine Estates Pump Station contains three 370 GPM domestic pumps and one 50 GPM

jockey pump and provides water to approximately 150 residential services throughout the extra-

high service area of the Alpine Estates subdivision in Western Cranston.  Emergency power is

supplied by a 75 KW diesel generator.

Ashby St. Pump Station

The Ashby St. Pump Station contains two 100 GPM domestic pumps, one 750 GPM fire pump,

and one 50 GPM jockey pump.  It draws water from the high service area and provides water to

approximately 100 residential services throughout the extra-high service area on Neutaconkanut

Hill in Johnston.  Electrical power and emergency power is supplied to the station from the

Neutaconkanut Pump Station.

Cranston Commons Pump Station

The Cranston Commons Pump Station contains three 900 GPM domestic pumps and one 120

GPM jockey pump and provides water to approximately 260 residential and industrial services

throughout the extra-high service area of the Cranston Commons and Alpine Estates

subdivisions in Western Cranston.  The station utilizes an underground 530 gallon hydro-

pneumatic storage tank.  Emergency power is supplied by a diesel generator which is owned
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and maintained by a privately managed water/sewer utility company who also uses the

generator as an emergency power supply for a booster pump station for the sewer system in the

City of Cranston.

TRANSMISSION AND DISTRIBUTION SYSTEM
Large diameter pipe conduits transfer water by gravity from the dam intakes to the treatment

plant.

Finished water is transmitted from the clearwell at the plant to the distribution system through

two major transmission conduits, the 90-inch diameter Scituate Tunnel and Aqueduct (ScTA)

and the 78-inch diameter Supplemental Tunnel and Aqueduct (STA).

Providence Water currently operates approximately 4 miles of concrete lined tunnel, 10 miles of

concrete aqueduct, 85 miles of various sizes of transmission piping (16" to 66") and 838 miles of

distribution piping (6" to 12").

Service Area

The Scituate Reservoir Complex is utilized by Providence Water as an active source which

supplies approximately 600,000 people in the State of Rhode Island with potable water through

both its retail and wholesale customers in Providence and in the surrounding communities.

The retail service area consists of all of Providence and portions of North Providence, Cranston,

Johnston and Scituate.

Providence Water wholesales water to nine water utilities in the Providence area.  These utilities

include the Bristol County Water Authority (one interconnection), East Providence Water

Division (one interconnection), Greenville Water District (one interconnection), Kent County

Water Authority (two interconnections), Lincoln Water Commission (two interconnections),

Smithfield Water Department (one interconnection), Warwick Water Department (two

interconnections), Johnston Sewer and Water Department (six interconnections), and the East

Smithfield Water District (three interconnections).
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The Retail Area

The Providence Water retail area currently has 74,492 service connections.  These connections

include residential, industrial, commercial, and fire service connections.

The retail service area is divided into four separate pressure zones; the low service, high service,

extra high service, and the Western Cranston water district.

The low service area comprises the larger portion of the retail area and serves portions of

Cranston, Johnston and the southern portions of Providence.  The low service area is generally

defined as the area with elevations from 0 to 140 feet above Mean High Water (MHW).  The

pressure in the low service area is maintained by the levels at the Neutaconkanut and Aqueduct

Reservoirs which are maintained at approximate elevations 225 and 230 feet MHW respectively.

The high service area serves the northern and higher elevation sections of North Providence,

Providence and the Town of Johnston.  The high service area is generally defined as the area

with elevations from 140 to 220 feet above MHW.  The pressure in the high service area is

maintained by the operating level at the Longview Reservoir which is maintained at 305 feet

MHW, when full.  Water for the high service area is supplied by water pumped from the low

service system by the Neutaconkanut and Bath Street Pumping Stations.

The extra high service area serves a small portion of the retail area in the Fruit Hill section of

North Providence.  The extra high service area is generally defined as the area with elevations

from 220 feet to 315 feet above MHW.  The water for this service area is drawn from the high

service system and pumped from the Fruit Hill Pump Station to the Ridge Road Reservoir

where water level is maintained at elevation 397 feet MHW, when full.

The Western Cranston water district encompasses 3.5% of the retail area which serves the

Western Cranston area.  The pressure in this high service area is maintained by the operating

level at Lawton Hill Reservoir which is 484 feet MHW, when full.  Water for this high service

area is supplied by water pumped from the low service system by the Aqueduct Pump Station.
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Service area mains range in size from 6 inches to 66 inches in diameter and are constructed of a

variety of materials including cast iron, ductile iron, concrete, steel, and asbestos cement.

Service connections range from 5/8-inch to 12-inches and are sized based upon the customer's

demand.  Service connections are constructed of lead, copper, galvanized steel, cast iron, or

ductile iron.  All services are metered.

System Metering

Providence Water meters water produced at the treatment plant and meters 100% of its service

connections.  Raw water flowing into the plant is measured by two 72" x 36" diameter venturi

meters.  These venturi meters measure the flow of raw water from the influent control chamber

to the sedimentation basins.

The flow of effluent discharged from the plant to the distribution system is measured by 36

master plant effluent meters.  These meters are 12-inch venturi tube meters located on the

effluent lines of the rapid sand filters at the treatment plant.  Plant effluent flows are also

measured by two 72" X 42" finished water effluent venturi meters.

Providence Water meters all customers in its entire service area.  Service area metering includes

meters at interconnections to wholesale customers as well as normal metering of all retail service

connections.  The retail service area contains a variety of water consumers including large

industrial and manufacturing accounts, commercial accounts, and residential users.
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PROVIDENCE  WATER
STATISTICAL INFORMATION

WATER SUPPLY SOURCES
Watershed Area Surface Area Storage Capacity Dam Length Spillway Elevation

(Square Miles) (Square Miles) (Million Gallons) (Feet) (Mean High Water)
Scituate Reservoir 92.8 5.30 37011 3200 284.01
Regulating Reservoir 22.3 0.38 428 220 285.50
Barden Reservoir 33.0 0.38 853 530 345.10
Moswansicut Reservoir 3.9 0.44 1781 450 301.90
Ponaganset Reservoir 2.1 0.36 742 635 633.05
Westconnaug Reservoir 4.0 0.27 453 320 454.17

TREATMENT FACILITIES

STORAGE FACILITIES
Storage Capacity Overflow Elevation
(Million Gallons) (Mean High Water)

Aqueduct Reservoir 43.4 231
Neutaconkanut Reservoir 42.1 227
Longview Reservoir 24.8 306
Ridge Road Reservoir 3.5 398
Lawton Hill Reservoir 5.0 485

Providence Water operates one treatment plant to purify the Scituate Reservoir water.  The plant is located appoximately 4,400
feet from the Gainer Dam in Scituate and operates as a coventional treatment process. The treatment process consists of
aeration, coagulation-flocculation, corrosion control, sedimentation, rapid sand filtration, disinfection, and fluoridation.

Exhibit 5
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PUMP STATIONS

Raw Water 2 - 50 MGD pumps; 2 - 30 MGD pumps; 2000 KW diesel generator
Garden Hills 2 - 400 GPM pumps; 1 - 100 GPM jockey pump; 1 - 400 GPM natural gas emergency pump
Dean Estates 2 - 1,200 GPM pumps; 1 - 1,200 GPM natural gas emergency pump
Greenville Ave. 3 - 320 GPM pumps; 1 - 750 GPM pump; 180 KW diesel generator
Fruit Hill 2 - 1,500 GPM pumps; 125 KW natural gas generator
Bath Street 3 - 6,700 GPM pumps; 1000 KW diesel generator
Neutaconkanut 4 - 6,700 GPM pumps; 1000 KW diesel generator
Aqueduct Reservoir 4 - 1,050 GPM pumps; 1 - 1,600 GPM pump; 450 KW diesel generator
Alpine Estates 3 - 370 GPM pumps; 1 - 50 GPM jockey pump; 75 KW diesel generator
Ashby St. 2 - 100 GPM pumps; 1 - 750 GPM pump; 1 - 50 GPM jockey pump; emergency power provided by Neut. P.S. and generator.
Cranston Commons 3 - 900 GPM pumps; 1 - 120 GPM jockey pump; emergency power provided by Veolia Water

TRANSMISSION AND DISTRIBUTION SYSTEM

4.5 miles - 90" Scituate Tunnel and Aqueduct 861 miles of distribution piping (6" to 12")
9.6 miles - 78" / 102" Supplemental Tunnel and Aqueduct 12,945 distribution valves
97 miles of transmission piping (16" to 66") 5,860 hydrants
799 transmission valves 74,492 service connections

WHOLESALERS
Interconnections

Bristol County Water Authority 1
East Providence Water Division 1
Greenville Water District 1
Kent County Water Authority 2
Lincoln Water Commision 2
Smithfield Water Department 1
Warwick Water Department 2
Johnston Sewer and Water Department 6
East Smithfield Water District 3

19
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Exhibit 7 - Summary of Principal Components by Facility Category

Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

RAW WATER SUPPLY

Principal Reservoirs and Dams 1917 to 1927 various 100

Reservoir Watershed Area various various various

Gainer Dam Gate House 1927 79 50

I - 17

Condition

Generally all the dams are in good to excellent condition.  Gainer Dam has been
rehabilitated but requires further concrete rehabilitative work on the upstream face of
the spillway.  The stonewall bordering each side of Gainer dam on Route 12 needs to
be reconstructed.  Ponaganset Reservoir dam has been rehabilitated and is in good
condition.  The intake structure may be replaced and relocated at a future date to
protect against vandalism.  Westconnaug and Moswansicut reservoir dams have been
rehabilitated and are in excellent condition.  Barden Reservoir has been rehabilitated
but requires additional seeding on the downstream face of the dam to protect against
erosion.  At Regulating reservoir geotechnical, hydraulic, and concrete rehabilitative
work is needed.
Generally in good condition.  Various rehabilitative work is needed to secondary
dams, fencing, gates, access and fire roads.
The gatehouse dates back to its original construction in the 1920s and is generally in
good condition.  All sluice gates, stop shutters, and drain valves have been replaced.
New electrical actuators were installed to operate the sluice gates.  The gatehouse is
in need of architectural and structural rehabilitation along with a replacement of the
two existing cranes.  Instrumentation and telemetry will need to be replaced.

Infrastructure Replacement Plan
Facilities Description
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

RAW WATER SUPPLY

60 inch Conduits 1926 80 50

90 inch Steel Aqueduct 1926 80 50

Raw Water Booster Pump Station 1966 40 50

I - 18

The twin 60  mains appear to be in good condition.  The exposed section of the twin
60 inch mains inside the meter and junction chambers have been rehabilitated and a
cathodic protection system was installed for the underground portion. The sluice
gates inside the meter chamber were removed and reconditioned, new stems, stem
guides, operators, and electrical actuators were installed at the same time.  The 60
gate valves inside the Junction Chamber date back to the original plant construction
and should be replaced along with new electrical operators.
Dates back to original plant construction.  The condition of the 90" raw water
conduit is unknown.  Now that the sluice gate replacement project at Gainer Dam
gatehouse is completed the interior of the conduit can now be safely inspected, and
will be evaluated under a future planned plant shutdown.

The station is in relatively good condition.  A new 2000 kW generator was installed
replacing the old diesel generator.  The 60" control valves to the station have been
adjusted and are in good working condition.  The suction and discharge valves for
each of the booster pumps have been replaced.  The actuators for the discharge
valves have been replaced.  The station is in need of architectural and structural
rehabilitation, and the motor control center needs to be replaced.

Infrastructure Replacement Plan
Facilities Description

Condition
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

TREATMENT PLANT FACILITIES

Treatment Plant Structure / Infrastructure 1926 80 30

Electrical Supply System - Treatment Plant various various various

Aeration 1926 80 5

Sedimentation Basins 1939 67 5

Filters 1968 38 5

Venturi Tube Effluent Meters 1927/1943/1968 66 10

Clearwell 1927/1943/1968 66 50

I - 19

The plant's 36 venturi effluent meters appear to be in good working condition but
will need to be further evaluated under the filter replacement project.

The exterior yard and the interior of the clearwell have been fully rehabilitated.  The
two venturi meters leaving the plant have been rehabilitated.

Infrastructure Replacement Plan
Facilities Description

The overall system is in excellent condition.  The substation that feeds the treatment
plant from Hope substation has been replaced.  The feeder lines from Hope
substation all the way to the treatment plant have been replaced.  A new 480-volt
transformer has been installed at the treatment plant with a new feed line into the
plant.  The secondary voltage for the plant is the standard 480V service replacing the
old 550V system.  The old 175kW generator was replaced with 600 kW generator.
The influent structure and basin dates back to the 1920s.  The concrete surfaces of
the structures have deteriorated and need to be rehabilitated.  The valves inside the
influent structure needs to be replaced.  Hydraulic improvements need to be made.

The concrete surfaces of both north and south basins and baffles are deteriorated and
need to be rehabilitated to include new handrails and walkways.  All sluice gates for
the sedimentation basins need to be replaced.  The drain chamber, including gates,
need to be rehabilitated.  The access road, hydrants, and piping surrounding the
sedimentation basins need to be rehabilitated.  The tangential mixer is in need of
concrete rehabilitative work.

16 of the 18 mono-media filters are old and have outlived their useful lives.  The
filters and the effluent piping for the filters require replacement.

Condition

The plant is generally in good condition with improvements made to the roof, lab,
HVAC system, and electrical system.  The plant is in need of various architectural
and structural improvements.
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SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

TREATMENT PLANT FACILITIES

Wash Water System
1926 Tank

2004 Pumps
80 (Tank)
2 (Pumps)

50 (Tank)
30 (Pumps)

Service Water System
1960 Tank

2004 Pumps
46 (Tank)
2 (Pumps)

50 (Tank)
30 (Pumps)

Ferric Storage/Transfer/Feed System 1997 9 10

Lime Storage/Transfer/Feed System

Storage system 2006 0 20
Transfer system 2004 2 8

Feed system 1998 8 12

Chlorine Storage/Transfer/Feed System 1997 9 1

Fluoride Storage/Transfer/Feed System 2005 1 20

Sludge Handling / Disposal System 2004 2 50

Process Control / Data Acquisition System 2000 5 10

I - 20

The pumps have been replaced and are in excellent condition.  The washwater tank
needs some concrete rehabilitative work.
The pumps have been replaced and are in excellent condition.  The service water tank
appears to be in good condition but will be inspected under a future contract.

Infrastructure Replacement Plan
Facilities Description

The system is in excellent operational condition.  Sludge has been removed from
lagoons #1A and #1B and a residuals management system is in operation which
provides flexibility for alternating between each side of lagoon #1 to provide for
future alternate drying and removal of residual deposits.  Sludge has been removed
from all of Lagoon #2 to restore the lagoon to its original intended function of acting
as a buffering pond to maintain an acceptable standard of water quality for discharge
to the Pawtuxet River.

The SCADA system is in good operational condition but is need of improvements to
the remote telemetry system.

A new complete liquid ferric system was installed in 1997 and is in excellent
working order.
The storage and transfer systems have been recently upgraded.  The entire system is
relatively new and in excellent condition.

The feed equipment has shown wear and all the chlorinators will need to be replaced.
Various upgrades are needed in the chlorine room.
The entire system have been upgraded and in excellent condition.

Condition
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

TRANSMISSION SYSTEM

90-inch Scituate Tunnel and Aqueduct 1925 81 50

Supplemental Tunnel and Aqueduct (102" & 78") 1970 36 50

Transmission Mains (16" to 66") 1871-1984 83 various

Transmission Valves (16" to 60") 1871-2006 34 various

I - 21

Some of the mains are older than 100 years and will eventually need to be replaced.
Short term no mains have been identified needing replacement.

Many of the valves are old and need to be replaced.  Plans are to replace 16" and
larger valves in the system that are older than 75 years with new butterfly valves.

Infrastructure Replacement Plan
Facilities Description

Condition

The entire 4.5 miles of the 90  conduit is in good condition.  The conduit was
inspected and various concrete rehabilitative work was conducted including crack
injections, spalled concrete repairs, and the investigation and repair of hollow
sounding areas.  It was determined that further rehabilitative work will be required in
the tunnel section consisting of the application of contact grouting to fill various
voids between the concrete tunnel and the bedrock.

There are 9.5 miles of the 78  / 102  Supplemental Tunnel and Aqueduct.  The 102"
pipeline is in the process of being inspected and some rehabilitative work has been
identified.  Plans are to also inspect the 78" pipeline which has yet to be inspected.
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

DISTRIBUTION SYSTEM

Distribution Mains (6" to 12") 1871-2006 77 various

Distribution Valves (6" to 12") 1871-2006 63 various

Services 1871-2006 58 (all)
95 (lead) various

Hydrants 1941-2006 30 various

Meters 1950 -2006 10 various

I - 22

Of the approximate 74,492 services in the system, over 36 percent are lead.  Plans are
to initially replace these services on main replacement projects and to accelerate
removal of lead services in the last 15 years of the plan.
Plans are to replace all hydrants as they become 60 years old with new breakaway
style hydrants.
Plans are to replace the approximate 12,000 remaining older non-encoded water
meters which have outlived their standard useful lives with new meters through the
end of fiscal year 2007.  The second phase of the program will be to begin replacing
meters that are 10 years and older with new meters.  Plans are to continue with the
large meter replacement program by replacing older larger commercial meters with
new meters.

Infrastructure Replacement Plan
Facilities Description

Approximately 30% of mains consist of unlined cast iron pipe installed prior to
1900.  Main replacements will be necessary.

Of the approximately 12,945 valves in the system, 1,899 have been identified as 6",
8" and 12" diameter valves installed prior to 1900.  Plans are to replace these valves
in conjunction with the main replacement program.  Older distribution valves that are
found to be defective and valves in areas of local and state road resurfacing projects
will also be replaced.

Condition
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SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

PUMPING AND STORAGE

Aqueduct Reservoir and Gatehouse 1962 44 50

Neutaconkanut Reservoir and Gatehouse 1928 78 50

Longview Reservoir and Gatehouse 1928, 1990 47 50

Ridge Road Reservoir 1989 17 50

Lawton Hills Reservoir 1972 34 50

Garden Hills Pump Station 1959 47 1

Dean Estates Pump Station 1982 24 1

Fruit Hill Pump Station 1989 17 15

I - 23

The improvements of the pump station are in design and rehabilitation will be
conducted in the near future consisting of the replacement of the existing pumps,
instrumentation and electrical upgrades, installation of an emergency generator, and
architectural improvements to the pump station building.
The pump station is in good condition and no immediate work is planned.

Infrastructure Replacement Plan
Facilities Description

The improvements of the pump station are in design and rehabilitation will be
conducted in the near future consisting of the replacement of the existing pumps,
instrumentation and electrical upgrades, installation of an emergency generator, and
architectural improvements to the pump station building.

Condition

Dates back to the 1920s.  The reservoir and gatehouse is being rehabilitated under a
current contract.
The reservoir and gatehouse are in good condition.  The reservoir has been fully
rehabilitated; exterior waterproofing was applied and cracks and construction joints
on the interior of the structure were sealed.
The storage tank is in good condition.  The tank has some exterior cracking which
needs to be repaired and the tank needs to be internally inspected.
A brief diving inspection was completed in 2004 and found the tank in relatively
good condition.  Some rehabilitative work will be needed inside the reservoir.

The reservoir and gatehouse are in good condition.  The reservoir has been fully
rehabilitated; exterior waterproofing was applied and cracks and construction joints
on the interior of the structure were sealed.
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

PUMPING AND STORAGE

Bath Street Pump Station 1928 6 25

Neutaconkanut Pump Station 1935 6 25

Greenville Ave Pump Station 1994 12 20

Aqueduct Pump Station 1972 34 1

Alpine Estates Pump Station 1988 18 10

Ashby Street Pump Station 1999 7 25
Cranston Commons Pump Station 1996 10 20

I - 24

The pump station is relatively new and in good condition.

Infrastructure Replacement Plan
Facilities Description

The pump station is relatively new but experiences operational reliability problems.
The station is in need of an upgrade to its electronic and control equipment.

Rehabilitation of the pump station is in progress for a modular addition adjacent to
the existing pump building that will house new vertical turbine pumps,
instrumentation and electrical system upgrades, and replacement of the emergency
generator.
The station needs an upgrade to the electrical supply, new valves and piping for the
pumps, a new pneumatic pressure tank, and various new system controls.  The station
is presently inactive, and upgrades are on hold pending future plans for the station.

The pump station is new and in excellent condition.

The station is in good condition.  Rehabilitation of the pump station was completed
in 1999 to include replacing pumps, replacing suction and discharge piping,
instrumentation and electrical system upgrades, architectural/structural
improvements, and installation of an emergency power generator.  Some remedial
work to the generator enclosure is needed to replace insulation damaged from the
elements.
The station is in good condition.  Rehabilitation of the pump station was completed
in 1999 to include replacing pumps, replacing suction and discharge piping,
instrumentation and electrical system upgrades, architectural/structural
improvements, and installation of an emergency power generator.

Condition
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Exhibit 7
PROVIDENCE WATER

SUMMARY OF PRINCIPAL COMPONENTS
BY FACILITY CATEGORY

Average Approx.
Approximate Approx. Practical
Installation Age of Remaining

PRINCIPAL COMPONENTS BY CATEGORY Date(s) Component Life (years)

SUPPORT SYSTEMS & FACILITIES

Forestry Garage 1962 44 20

Academy Ave Administration Building 1954 52 6

Aqueduct Reservoir Administration Building 1997 9 6

I - 25

Various rehabilitative work has been conducted to the facility.  The building is 44
years old and requires structural/architectural rehabilitation as dictated by need.

Various rehabilitative work has been conducted to the facility.  The building is 52
years old and requires structural, architectural, and mechanical rehabilitation as
dictated by need.  Site work is also needed.  A new administration building is
needed.
The building is constructed out of modular units.  The facility is considered to be
temporary and will need to be replaced.

Condition

Infrastructure Replacement Plan
Facilities Description
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SUMMARY OF IFR PROGRAM ACCOMPLISHMENTS - 1996 - 2006

Providence Water is a full service utility supplying drinking water and fire protection to 5 retail

areas and 9 wholesale customers representing 60 percent of the State's population.  The utility and

the workforce operate and maintain a vast system of mains, hydrants, service connections, and

meters with a multitude of appurtenances.  The source water comes from a five-reservoir surface

water complex, is treated to meet and exceed current and projected drinking water regulations as

administered by the Rhode Island Department of Health consistent with national drinking water

laws.  The water supply is distributed through a complex system of transmission mains,

distribution reservoirs, and pumping stations into the various communities.

In 1990 Providence Water initiated an Infrastructure Replacement Program with limited funds.  In

1993, the State legislature recognizing the need for establishing a funding mechanism with the

intention of staving off deterioration and obsolescence for the State's water infrastructure systems,

adopted the Comprehensive Clean Water Infrastructure Act of 1993 in accordance with Chapter

46-15.6 of the General Laws of the State of Rhode Island.  The law set aside portions of water

revenue for a long-term planned infrastructure replacement program.

In 1996, Providence Water prepared and submitted its first 20-year Infrastructure Replacement

Plan.  In that plan, we outlined an aggressive plan of infrastructure replacement work in all areas

of the system, with particular attention in the first years targeted especially to the critical

components of the system whose age had made them susceptible to failure and to operational

problems and which had the potential to threaten the integrity of the water supply.  Many of these

system components dated all the way back to the original plant construction in the 1920's or at the

latest, to the last round of improvements which were done to the system in the 1960's and early

70's.

At that point, sufficient funding for accomplishing this work over the 5-year period was not yet in

place and Providence Water petitioned the Public Utilities Commission (PUC) for the necessary

funding authorizations.  The R.I. Public Utilities Commission, recognizing the same need as

Providence Water for long-term system improvements, authorized a gradually escalating funding
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mechanism through rate revenues upon which we then embarked aggressively on getting these

needed improvements to the system accomplished.

Providence Water submitted its second IFR plan in March 2001.  Both the 1996 and the 2001 plans

were structured to provide for a program of systematic and scheduled improvements to the

system, both to stem the tide of deterioration that had taken place, and to provide for a continued

program of scheduled upgrades of system components as they reach the end of their useful life in

order to ensure the continued reliability of the water system into the future.

While work remains to be done, we have made substantial improvements to our system since the

inception of our Infrastructure Replacement Program in 1996, having invested approximately

$110 million into our treatment plant, storage reservoirs, pump stations, dams, and transmission

and distribution lines.  Included in this section is a report detailing the accomplishments of our

infrastructure replacement program over the period from July 1996 through December 2005.

These improvements, along with the ongoing planned improvements outlined in our plan

submission, will serve to safeguard the integrity of our water supply for generations to come.
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Raw Water Supply
$8.2 million

7.6%

Support System
Facilities

$2.8 million
2.6%

Distribution System
$34.3 million

32.0%

Pumping And Storage
$8.3 million

7.7%

Treatment Facilities
$35.2 million

32.9%

Transmission System
$18.5 million

17.2%

Total Investment Into System $107.3 MIL

*Through December 31, 2005

Exhibit 8
Providence Water

IFR Expenditures
Fiscal Years 1996 to 2006*

1996 Through 2006
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Exhibit 9
Providence Water

Summary Of IFR Expenditures
Fiscal Years 1996 to 2006*
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006*

Fiscal Year Expenditures
1996 $  4,380,022
1997 $12,612,265
1998 $10,248,978
1999 $14,864,327
2000 $10,175,318
2001 $11,551,726
2002 $10,915,284
2003 $10,054,569
2004 $  7,864,982
2005 $  9,856,233
2006* $  4,714,578

Total to Date $107,238,282
*1/2 year total


