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Executive Summary

'The Water Resources Development Act of 1990, Public Law 101-640
authorized the Corps of Engineers (Corps), in consultation with the Environmental
Protection Agency (EPA), to conduct a wastewater conveyance feasibility study of
wastewater management options for transporting contaminants from the Central
Landfill site and other sources of pollution in Rhode Island to a wastewater treatment
facility in Cranston, Rhode Island, through the use of a regional connector system.
The Energy and Water Development Appropriations Act of 1992, Public Law 102-
104 directed the Corps to conduct the study. In December 1992, the New England
Division of the Corps of Engineers signed a cost share agreement with the City of

Cranston for the wastewater conveyance study. The study was initiated in January
1993.

The study strategy was to develop and assess options to address future
wastewater conveyance from city identified study sites. Sites are located in Cranston
and Johnston, Rhode Island. Several options were identified based on analysis of the
city’s existing sewer system, review of the city’s wastewater flow projections, and
coordination with the city. The study options include a combination of improvements
to the existing system and construction of new sewers and pumping stations.

The feasibility study was conducted in two phases. The first phase was the
initial assessment of wastewater conveyance options to select a proposed project. The
first phase included feasibility level design, cost estimating, water quality, ecological,
archaeological and historic analysis of options; selection of the proposed project in
consultation with the city; and preparation of the Environmental Assessment. The
second phase was preparation of preliminary design and cost estimate for the
proposed project. In the second phase, changes were made in the wastewater
conveyance system design based on additional detailed analysis, new topographic
mapping of west Cranston, results of geotechnical explorations along the proposed
alignments, and other new information generated during the study process.

The Main Report (Volume 1 of 3) presents a summary of developed
information. The Supporting Documentation Reports (Volumes 2 and 3) contain the
interim task reports prepared for the feasibility study. Volume 2 contains appendices -



specific to the proposed project. Volume 3 contains appendices specific to the initial
assessment.

As directed in the authorizing legislation, the feasibility study considered
potential wastewater flows from Rhode Island Solid Waste Management Corporation’s
(RISWMC) Central Landfill in Johnston. Central Landfill is located near Cranston’s
northwest sewer service area. EPA is investigating Central Landfill under the
authority of Comprehensive Environmental Response and Liability Act (CERCLA) or
"Superfund" program.

Past disposal practices at the landfill have resulted in contamination of
groundwater. Part of the EPA proposed remediation plan is to cap the landfill and
pump and treat contaminated groundwater. The groundwater may be discharged to
either on-site surface water or the Cranston sewer system. Also leachate is collected
from the landfill and other sanitary flows are generated at the landfill.

RISWMC, recognizing the potential need for wastewater disposal at Central
Landfill, contracted with the city of Cranston to accept flows. However, any
wastewater discharges to the Cranston sewer system must meet the city’s sewer use
ordinance and pretreatment requirements to avoid interference with treatment
processes at the WWTF and pollution of the Pawtuxet River. The city is currently
designing and plans to construct a new wastewater pumping station for this service
area. The city has already constructed a new 14-inch force main/variable grade
sewer, 16,000 feet long, from the service area to the existing sewer system. Based
on the feasibility analysis of study options, it appears that improvements to the
existing system to be made by the city can adequately serve Central Landfill and there
is no need to extend a regional connector system to the landfill.

Other problems considered in the study include projected wastewater
conveyance needs from residential, industrial, institutional, and other landfill sites.
Based on the feasibility analysis of study options, it appears that the area of west
Cranston, south of Scituate Avenue could be served by a new sewer system. This area
is primarily residential, with an area of about 140 acres of proposed industrial
development. This area currently depends on on-site septic systems for wastewater
disposal needs. The proposed sewer project includes a pumping station, force main,

i



and four trunk sewers to serve this area.

Within northwest Cranston, the feasibility study also considered the extension
of the city’s existing sewer system to the location of the future "Village Center"
proposed in the city’s Comprehensive Plan. This area currently supports low density
residential development. Ar the request of the city, a new force main/variable grade
sewer and pumping station to serve this area is included in the proposed sewer
project.

The estimated initial cost for the sewer project to serve west Cranston is
$8,908,000. Further costs for improvements to handle year 2045 flows is estimated
at $782,000. The estimated cost to provide an extension of the city’s sewer system to
serve the future "Village Center" in northwest Cranston is $1,930,000. The city is
responsible for construction of lateral sewer systems from existing and future
developments. This cost is not included in the estimated cost of the proposed sewer
project.

i



(This page intentionally left blank.)

v



TABLE OF CONTENTS

Page

Chapter 1. INTRODUCTION 1
Study Authority 1

Study Purpose 2

Study Area 2

Scope of Work 3

Prior Investigations 5

Chapter 2. BACKGROUND INFORMATION 7
Population 7

Economy 8

Land Use 8

Chapter 3. ENVIRONMENTAL SETTING 11
Topography and Geology 11

Water Resources 12

Terrestrial and Aquatic Ecosystems 13

Archaeological and Historic Resources 14

Chapter 4. EXISTING WASTEWATER FACILITIES 17
Cranston’s Municipal Sewerage System 17

Wastewater Treatment Facility 18

Industrial Pretreatment Program 20
Infiltration/Inflow 22

Chapter 5.  FORMULATION OF STUDY OPTIONS 23
General Description of Study Sites 23

Identification of Wastewater Flows 30

Feasibility Study Options 32



TABLE OF CONTENTS (continued)

Chapter 6. INITIAL ASSESSMENT
Engineering Analysis
Feasibility Cost Analysis
Water Quality Assessment
Ecological Assessment
Historic/Archaeological Assessment
Socio/Economic Assessment
Proposed Project

Chapter 7. PRELIMINARY DESIGN OF PROJECT
Preface
Service Area 1
Scituate pumping station
Scituate force main/variable grade sewer
Service Area 2
Wilbur pumping station
Wilbur force main
Sockanosset interceptor improvements
Siphon analysis
WWTF influent pumps
Brookdale gravity trunk sewer
Tilcon gravity trunk sewer
Comstock gravity trunk sewer
Natick gravity trunk sewer

Chapter 8. PRELIMINARY ESTIMATES AND DESIGN
AND CONSTRUCTION ACTIVITIES
Cost Estimates
Design and Construction Activities

vi

61

61
63

67
68
71
72
73
73
74
75

77
81



TABLE OF CONTENTS (continued)

Page
Chapter 9: IDENTIFICATION OF PERMITS AND APPROVALS 83

Chapter 10: CONCLUSION 85
REFERENCES 91
ATTACHMENT 1 - Preliminary Construction Cost Estimate Information
ATTACHMENT II - Pertinent Correspondence (Additional pertinent

correspondence is included in the Environmental Assessment Document)

ENVIRONMENTAL ASSESSMENT, SECTION 404 (b)(1) EVALUATION,
FINDING OF NO SIGNIFICANT IMPACT

vii



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

LIST OF TABLES

Page
Cranston, Rhode Island Population 7
Projected Average Daily Flow by Service Area 30
Feasibility Cost Analysis 46
Present Worth of Study Options 2A, 2B, 2C 47
Sockanosset Interceptor, Sewer Line Defects and
Possible Rehabilitation 70

Service Area 1 - Estimated Sewer Connector Project Cost 79
Service Area 2 - Estimated Sewer Connector Project Cost 80

Proposed Project Summary Information 86

viil



Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

LIST OF FIGURES

Study Area

Study Sites

Pawtuxet River Basin

Dates of Sewer Construction

Pumping Station Districts

Service Areas

West Cranston (North) Sewers and Pumping Stations
East Cranston (North) Sewers and Pumping Stations
East Cranston (South) Sewers and Pumping Stations
West Cranston (South) Sewers and Pumping Stations
Potential Trunk Sewer Service Areas (North)
Potential Trunk Sewer Service Areas (South)
General Map of Proposed Project

Design and Construction Durations

1x

Follows

Page
2

12
18
18
24
34
34
34
| 34
42
42
62

82



Chapter 1: INTRODUCTION

* This report documents the results of studies performed as part of the Cranston
Wastewater Conveyance Feasibility Investigation. The information presented should
assist the city in the decision making process regarding future expenditures for
improvements to and expansion of the existing sewer system. The preliminary design
information developed for the proposed sewer project should assist the city in final
design of these systems. The preparation of the feasibility report in no way obligates
either party to budget for or implement a project. At the present time, projects being
assigned budgetary priority by the Corps are those that provide primarily commercial
navigation, flood or storm damage reduction, and environmental restoration outputs.
The Corps effort on this project is limited to the preparation of the feasibility report.

The feasibility study was conducted in two phases. The first phase was the
initial assessment of wastewater conveyance options to select a proposed project. The
first phase included feasibility level design, cost estimating, water quality, ecological,
archaeological and historic analysis of options; selection of the proposed project in
consultation with the city; and preparation of the Environmental Assessment. The
second phase was preparation of preliminary design and cost estimate for the
proposed project. In the second phase, changes were made in the wastewater
conveyance system design based on additional detailed analysis, new topographic
mapping of west Cranston, results of geotechnical explorations along the proposed
alignments, and other new information generated during the study process.

The Main Report (Volume 1 of 3) presents a summary of developed
information. The Supporting Documentation Reports (Volumes 2 and 3) contain the
interim task reports prepared for the feasibility study. Volume 2 contains appendices
specific to the proposed project. Volume 3 contains appendices specific to the initial
assessment.

STUDY AUTHORITY

Section 117 of the Water Resources Development Act of 1990, Public Law
101-640 authorized the Corps of Engineers, in consultation with the Environmental
Protection Agency (EPA), to conduct a feasibility study of wastewater management



options for transporting contaminants from the Central Landfill site and other sources
of pollution in Rhode Island to a wastewater treatment facility in Cranston, Rhode
Island, through the use of a regional connector system. The Corps was further
authorized after the completion of the feasibility study to conduct a technology
demonstration project of the connector system to determine the operational capability
of the system design. The language authorized the appropriation of $1,000,000 to
conduct the feasibility study and $10,000,000 to implement the demonstration project.
The Federal share for carrying out the efforts is 50 percent.

The Energy and Water Development Appropriations Act, 1992, Public Law
102-104 directed the Corps of Engineers to use $500,000 to conduct the study as
authorized by Section 117 of Public Law 101-640.

STUDY PURPOSE

The purpose of the study is to conduct a feasibility investigation of options for
transporting wastewater from pollution sites in Cranston, Rhode Island. In addition to
Cranston, the study area includes land in Johnston, Rhode Island. Problems and
solutions are assessed from a regional perspective and the most effective means of
conveying the wastewater to the treatment facility is identified and evaluated.
Applicable Federal, State and local laws and regulations are considered in the
planning process.

STUDY AREA

The study area includes lands in Cranston and southern Johnston. Cranston is
a medium sized city immediately south of Providence, Rhode Island. It borders
Warwick and West Warwick on the south; Scituate in the west; and Johnston on the
northwest (See Figure 1).

The City of Cranston occupies a land area of about 17,750 acres. The census
population for Cranston in 1990 was 76,060. Several major highways provide access
to the city including Interstates 95 and 295 and State Routes 37, 14 (Plainfield Pike),
12 (Scituate Avenue) and 5.
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Existing land use includes residential, commercial, industrial, institutional
development, farmland and undeveloped land. Interstate Highway 295 roughly
divides Cranston into an east and west section. The majority of east Cranston is
characterized by urban/suburban development with undeveloped space remaining
primarily in west Cranston.

The town of Johnston occupies a land area of about 15,425 acres. The census
population for Johnston in 1990 was 26,542. The area in Johnston included in the
study is west of Interstate 295 along Plainfield Pike.

The study sites considered in west Cranston are: existing and future industrial,
commercial, and residential lands. The study sites in east Cranston are: the Capuano
Landfill, the State of Rhode Island Howard Center, and the Howard Industrial Park.
The study sites in southern Johnston in the vicinity of Plainfield Pike are: the Rhode
Island Solid Waste Management Corporation’s (RISWMC) Central landfill, the
Vinagro landfill, and potential industrial land (See Figure 2).

SCOPE OF WORK

The scope of work for this study was developed in coordination with city of
Cranston officials. The scope of work includes: identification and selection of options
to increase the city’s wastewater conveyance capacity; feasibility level design and
assessment of options; selection of the proposed project; preliminary design; and a
preliminary cost estimate for the proposed project. The scope of work does not
include design of lateral sewer collection systems. The investigation utilized existing
information from on-going wastewater facilities studies being conducted by the city.
The scope of work for the feasibility study was divided into several tasks. These are:

Task 1&2 Study Management and Study Coordination
Task 3 Identification of Wastewater Flows

Task 4 Review of Information on Cranston’s Wastewater
Treatment Facility Capacity



Task 5

Task 6

Task 7

Task 8

Task 9

Task 10

Task 11

Task 12

Task 13

Task 14

Identification of Existing Sewer System Capacity
Identify and Select Alternatives

Feasibility Level Design of Alternatives

Survey and Mapping

Cost Estimates for Alternatives

Assessment of Alternatives

Select Proposed Project and Prepare Environmental
Assessment

Preliminary Design of Proposed Project
Cost Estimates for Proposed Project

Feasibility Report

Individual interim task reports prepared for the feasibility study are included as
appendices in the Wastewater Conveyance Feasibility Investigation Report, Volumes 2

and 3.
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PRIOR INVESTIGATIONS

Wastewater problems at the study sites were initially investigated under the
Corps, "Planning Assistance to States Program"” (USACOE, May 1992). The report
includes a description of the sites and an assessment of five alternatives to handle
potential wastewater flows. The alternatives investigated were: no action;
modifications to the existing Cranston sewer system; construction of local wastewater
treatment plants; a new sewer interceptor through west Cranston; and wastewater flow
management to decrease wastewater flows. The report concluded that wastewater
conveyance problems could be addressed through the construction of a new
interceptor through the western portion of the City; through modifications to the
existing sewer system; or through a combination of both plans. The report suggested
the City should continue to pursue opportunities to address inflow and infiltration
reduction and demand management.

Before, during, and after the above mentioned report was written several
studies, plans, and actions have been issued and undertaken by the city. Information
from these studies was utilized for this feasibility study. Also on-going actions by the
city influenced the development of wastewater conveyance options. These reports
are:

"City of Cranston, Comprehensive Plan", February 1992.

"Letter report, Wastewater Flow Projections for the City of Cranston",
February 1993, prepared by Tutela Engineering Associates.

"Wastewater Facility Plan Amendment Northwest Cranston”, February 1993,
prepared by Tutela Engineering Associates.

"Draft Infiltration/Inflow Study, Cranston, Rhode Island", January 1993,
prepared by Tutela Engineering Associates.

"Draft Wastewater Facility Plan, Cranston Rhode Island", April 1992, Volume
I and II, prepared by Tutela Engineering Associates.



"Report on Rhode Island Site Specific Criteria Development Program”,
Volume I and II, April 1992, prepared by Tutela Engineering Associates.

"Wastewater Facility Plan Amendment", April 1992, prepared by Tutela
Engineering Associates.

"Non-Point Pollution Study", October 1991, prepared by Tutela Engineering
Associates.

"Wastewater Facility Plan, Interim Report on Regional versus Individual
Alternatives", March 19, 1991 prepared by Tutela Engineering Associates.

The Rhode Island Solid Waste Management Corporation has also conducted a
Remedial Investigation and Feasibility Study Report under EPA direction and
oversight for the Central Landfill Supérfund Site in Johnston, Rhode Island. The
proposed remediation plan was published in February 1994. Remedial design is
scheduled to begin in 1995. Currently EPA is continuing investigations of pollution
that has migrated off site. The EPA study is being conducted independent of this
wastewater conveyance feasibility study.



Chapter 2: BACKGROUND INFORMATION
POPULATION

In 1990 Cranston ranked third in population among Rhode Island’s 39 cities
and towns. The Census population for Cranston in 1990 was 76,060. This
represented a 5.7 % increase from the 1980 population of 71,992. Population for the
years 1920 to 1990 are shown below in Table 1:

Table 1. Cranston Rhode Island Population

Year Population
1920 29,407
1930 42,911
| 1940 47,085
‘ 1950 - 55,060
| 1960 66,766
1970 74,287
1980 71,992
‘ 1990 76,060

Tutela Engineering Associates projects a population of 83,020 people by the
year 2015 and a population of 91,370 by 2045 under existing zoning conditions
(Tutela Engineering Associates, Draft Wastewater Facility Plan, April 1992 '). Most
of this population increase is projected to take place in west Cranston.

1 Assumptions regarding population growth and industrial and commercial growth in
Cranston were made by Tutela Engineering Associates for the on-going Wastewater Treatment
Facility Plan and have been adopted for this study at the request of Cranston city officials.



ECONOMY

In 1992 employment occurred in over 2,000 establishments in Cranston with
an annual payroll of over 500 million dollars. Cranston has a diverse portfolio of
business in a variety of industries and sectors. Employment for the city of Cranston
is in the areas of Agriculture, Construction, Manufacturing, Transportation,
Communications and Public Utilities, Finance, Insurance and Real Estate, and
Wholesale and Retail Trade and Services. About thirty percent of the employment
was in the manufacturing sector.

The city’s constructive partnership with the State of Rhode Island and with
private developers to create modern attractive industrial parks that capitalize on the
city’s favorable transportation access has helped the city maintain it’s manufacturing
employment (Comprehensive Plan, 1992, page 102 and 104). Two of these sites
included in the study are the Howard Industrial Park and the northwest Cranston
Industrial Park.

LAND USE

Existing resources in Cranston include developed commercial, industrial, and
residential areas, farms, historic villages, and open land. Resources associated with
the feasibility study sites are discussed in the following paragraphs.

The city’s Comprehensive Plan recognizes that the most important issue in the
next two decades concerning future land use patterns will be the management of
growth in west Cranston in a manner that will balance the objectives relating to
housing, economic development, natural resources, open space, public services, and
facilities. The objectives of the city in west Cranston relative to residential
development is to promote actions that protect natural resources and serve a variety of
housing needs.

In order to achieve a balance between open space and continued growth in
west Cranston, the Plan suggests a strategy for development in west Cranston, direct
preservation of 124 acres of open space through acquisition, easement, or similar
methods. Residential development that would have occurred on this land is proposed



to be transferred to the development of a 120-acre Village Center near the intersection
of Pippin Orchard Road and Scituate Avenue. The Comprehensive Plan suggests 180
residential units and associated community facilities (school, library, post office,
bank, and convenience shopping) be located at the future Village Center.

Also the Comprehensive Plan proposes protecting another 370 acres of
developable land by promoting clustering of new residential developments in west
Cranston. Under this plan the same number of units would be built on a tract of
land, however the individual units would have smaller lots and 25 percent of the tract
would be preserved as "common open space".

East Cranston is not expected to undergo the same development pressure as
west Cranston. In east Cranston the main concern is maintenance of existing housing
units and preservation of housing resources for a wide range of income and housing
needs (City of Cranston, Comprehensive Plan, 1992).

Regarding industrial land use the city’s goal is to ensure that sufficient land is
properly zoned and equipped with adequate infrastructure to provide for the city’s
future industrial development needs. In regards to the study sites the city’s
Comprehensive Plan states the city’s desire to protect the capacity and integrity of
roads, sewers, and water systems servicing the Howard and northwest Cranston
industrial parks.

About a third of the area for industrial development is located in west
Cranston in two areas, one area is along Plainfield Pike and Comstock Parkway and
the other area is along Natick Avenue (current site of Tilcon Gammino gravel
operation). In east Cranston the Howard Industrial Park contains about a tenth of the
city’s total industrial land.

Most of the city’s commercial land is currently located in east Cranston. The
city’s goal as stated in the Comprehensive Plan is to ensure that new and expanded
commercial development located along major roadways exhibits a high standard of
design and is compatible with the existing roadway functions and adjacent residential
neighborhoods.



In Cranston, there is also a large complex of State correctional, health and
human services facilities known as the Howard Center. As noted in Cranston’s
Comprehensive Plan "the continued expansion of the facilities at the Howard Center
have become an issue of concern to the city, especially as existing buffers - between
institutional uses in the complex and residential and commercial uses outside it have
diminished".
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Chapter 3. ENVIRONMENTAL SETTING
TOPOGRAPHY AND GEOLOGY

Rhode Island is located in the Seaboard Lowland section of the New England
physiographic province. The hilly topography in west Cranston results in many small
watersheds with streams draining primarily south and east (elevation change about 350
feet from northwest to southeast). A sewer system to serve this area would consist of
several main sewers to collect flows from the individual drainage basins. Any
wastewater flow collected in west Cranston must then be pumped to reach the
wastewater treatment Facility (WWTF) in east Cranston on the Pawtuxet River. East
and west Cranston is separated by Interstate-295. This highway is located in a low
area along Meshanticut Brook. To the east of I-295 is a long high ridge (elevation
change about 150 feet from Meshanticut Brook). Wastewater flows collected near
Meshanticut Brook and I-295 must be pumped over this ridge to the WWTF.

The area has been glaciated several times and the modern landscape is largely
one of remnant surficial deposits of glacial origin overlying bedrock. The surficial
materials were deposited during the last glacial period known as the Wisconsin stage
which occurred approximately 10,000 to 13,000 years ago. Deposits in west
Cranston are characterized by tills (unstratified glacial drift consisting clay, sand,
gravel, and boulders intermingled), with lenses of sand and gravel. Stratified glacial
outwash deposits are found in east Cranston.

In general, west Cranston soils are considered to be of poor suitability for the
installation of on-site wastewater disposal systems. However, this area has been
developed utilizing these types of systems. All on-site systems in Cranston must be
approved by the Rhode Island, Department of Environmental Management. Design
criteria includes testing of soil percolation rates and identification of groundwater
elevation relative to the bottom of the proposed system. If septic systems are
designed, installed, and maintained properly they should not cause a pollution
problem to surface or groundwater. If the groundwater table is too high, or soils not
sufficiently permeable or become clogged, wastewaters can seep to the surface. This
may result directly in surface water contamination, but more commonly, pollutants do
not reach streams until rainfall washes them into a water body.
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WATER RESOURCES

The study area is located in the Pawtuxet River basin (Figure 3). The main
stem of the Pawtuxet River flows south to east along the easterly boundary of
Cranston and empties into Pawtuxet Cove adjacent to the Providence River. The
Cranston Wastewater Treatment Facility (WWTF) discharges to the Pawtuxet River.
Several streams flow through the study area and discharge to the Pawtuxet River,
including Meshanticut Brook and its major tributary Furnace Hill Brook. Also the
Pocasset River flows through east Cranston and discharges to the Pawtuxet River.

The main stem of the Pawtuxet River, including the section bordering
Cranston, is designated class C. These waters are suitable for boating, fish habitat,
and industrial processes. Water quality in the Pawtuxet River is impacted by non-
point pollution sources, interactions of the water column and the river sediments, and
discharges from the three wastewater treatment facilities (WWTF): Cranston,
Warwick, West Warwick. The potential impact of the wastewater treatment facilities’
discharges on the Pawtuxet River is regulated under the Clean Water Act, National
Pollutant Discharge Elimination System Permit Program (NPDES). Rhode Island’s
Department of Environmental Management has been delegated responsibility by EPA
for this program. This program includes issuances of permits for wastewater
discharges and monitoring of municipalities’ compliance with issued permits.

Tributaries to the Pawtuxet River that drain through west Cranston (Furnace
Hill Brook and Meshanticut Brook) are designated Class B. These waters are
considered suitable for public water supply (after appropriate treatment), agriculture
uses, swimming, and fish and wildlife habitat. Little information is available on the
existing condition in these streams. Poorly operating on-site septic disposal systems
in west Cranston may be impacting the water quality of these streams (Tutela
Engineering Associates, October 1991, Non-Point Source Pollution Study).
However, limited data is available to document this problem.

Groundwater throughout the watershed is generally clean or has trace levels of
organic contamination. In the study area, groundwater in the vicinity of the three
landfills: Central Landfill, Vinagro Landfill, Capuano Landfill appears to have been
impacted by the past disposal practices at these sites. At Central Landfill,

12
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groundwater contamination is being addressed in studies being conducted under the
EPA "Superfund Program". The other two landfills in the study area are currently
undergoing further contamination characterization studies by EPA.

TERRESTRIAL AND AQUATIC ECOSYSTEMS

East Cranston is extensively developed and contains most of the city’s
residential, commercial and industrial land use. Wildlife species common to the area
are generally those species which are tolerant of human interaction.

West Cranston contains residential, institutional, agricultural, outdoor
recreation, commercial, and gravel mining land uses. Upland vegetation provides
food, cover, breeding and nesting habitat to terrestrial wildlife species. In addition,
vegetated tracts of land provide travel corridors for wildlife to move through
developed areas. This is an important function for larger mammals such as white-tail
deer which need large areas and a diversity of habitat types. Travel corridors are also
important to song birds which frequently stop to rest and eat during their migrations.

Aquatic habitats in the study area include Furnace Hill Brook, Meshanticut
Brook, unnamed tributaries to these brooks, the Pocasset River, and the Pawtuxet
River. The Rhode Island Division of Fish and Wildlife (RIDFW) stocks trout in
Furnace Hill Brook (native brook trout, Salvelinus fontinalis, have also been observed
by the RIDFW). The Pawtuxet River and contributing streams in the study area
would generally be considered a warm water fishery.

Freshwater wetlands are found throughout the study area associated with
streams and in low areas. Wetlands in the study area include forested wetlands.
Wetlands have many valuable functions including flood control, fish and wildlife
habitat, nutrient retention, sediment trapping, and visual/ aesthetic quality.

In the past, urban development in Cranston has resulted in a significant
reduction in the amount of wetlands. Wetland habitat provides food, cover, breeding
and nesting habitat to a variety of wildlife species. When upland habitat is reduced,
such as in an urban/suburban setting, wetlands become increasingly valuable to
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terrestrial species as well. Some upland species such as the white-tailed deer, may be
forced to adapt to wetland environments when upland environments are developed for
human use. Wetlands are often the only remaining vegetated tracts left in an urban
environment and may function as travel corridors for wildlife to move through
developed areas. Wildlife species observed utilizing wetlands in the study area
include the belted kingfisher (Megaceryle alcyon), muskrat (Ondatra zibethicus), and

winter wren (Troglodytes).

ARCHAEOLOGICAL AND HISTORIC RESOURCES

Cranston has many historic and archaeological resources. These resources are
related to various periods of history including: the Archaic period (10,000 - 2,700
Before Present); the habitation by the Narragansett tribe of the Algonquin Indian
nation; the European settlement in the 1600’s; and early industrial development along
some of Cranston’s waterways. Resources include historical buildings, archaeological
sites, and historic cemeteries. Appendix L: Task 10d-Archaeological/Historic
Assessment lists specific sites in Cranston. Three of these sites included in the study
area are listed below.

0 Furnace Hill Brook Archaeological District - The district includes the
Oaklawn Soapstone Quarry (Archaic peoples), the Cranston Furnace

and the Cranston Ore Beds (early industrial development) and is listed
on the National Register.

o Oaklawn Village Historic District - Oaklawn was one of Cranston’s
first suburban commuter villages. In 1872, Oaklawn had only eight
houses and was known as Searle’s Corner. However, in 1872, the
property was subdivided in this area and sold as lots. The main
advantage of the area was its proximity to the railroad into Providence.
The district is made up of about 35 houses, most of which date to the
late 19th Century. This historic district is on the National Register of
Historic Places.

o The State Institutions at Howard (Howard Center) - The state

institutions at Howard represent, in architecture and physical layout, the
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evolution of the state’s role as agent of public welfare for its citizens.
The first institutional buildings were constructed in 1873 and several
other large scale structures were completed before the turn of the
century. Between 1900-1918, six other large, red brick buildings were
constructed, with 28 buildings erected by the Works Progress
Administration (WPA) during the 1930’s.

15
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Chapter 4. EXISTING WASTEWATER FACILITIES

Wastewater in Cranston is disposed of in two ways, either by on-site disposal
systems or into the city’s municipal sewer system. The municipal sewer system
conveys flows to the Cranston Wastewater Treatment Facility which discharges to the
Pawtuxet River.

CRANSTON’s MUNICIPAL SEWER SYSTEM

Construction of Cranston’s sewer system began as a WPA project in 1939 and
is continually being upgraded to meet the city’s needs. Figure 4 shows the
approximate dates of construction of the different portions of the system. The
Cranston sewer system consists entirely of sanitary sewers; and there are no combined
sewers carrying both wastewater and stormwater flow. The sewer system includes an
estimated 260 miles of main sewer, 8 miles of force main as well as many miles of
lateral sewers. There are three major interceptors in the sewer system, all are located
in east Cranston; two of these, the "Pocasset Interceptor” and the "Sockanosset
Interceptor”, are considered in this feasibility study.

There are 20 pumping stations plus one ejector station in the sewer system
(See Figure 5). Three of these pumping stations are evaluated in the feasibility study:
Howard, 1-295, and Pontiac pumping stations. The Howard Pumping station serves
the Howard Center and the Howard Industrial Park. The new I-295 pumping station
in northwest Cranston is planned for construction by the city to replace the existing
Welsh pumping station. The Pontiac Pumping station in east Cranston pumps a
majority of the city’s wastewater flows to the WWTF.

The east section of the city is sewered. Northwestern Cranston is partially
sewered, although the first sewers were not constructed in this area until 1972.
Flows from northwest Cranston are pumped by the existing Welsh, Plainfield,
Randall, and Pontiac pumping stations before they reach the city’s wastewater
treatment facility. A large portion of west Cranston south of Scituate Avenue does
not have city sewer service and depends on on-site septic systems. An exception is
the Briggs Farm Elementary School located on Hope Road in west Cranston; a small
variable grade sewer line conveys clarified flows from the school’s septic tank to a

17



gravity sewer on Wilbur Avenue east of Interstate-295. Also some areas in southwest
Cranston along the West Warwick border are proposed to discharge to the West
Warwick sewer system.

An unusual feature of Cranston’s sewer system is a 3-mile, 14-inch diameter
force-main/variable grade sewer (FM/VGS). This sewer is not currently used by the
city, but is planned to convey flows from the new I-295 pumping station. This
FM/VGS starts at Plainfield Pike west of I-295 and discharges into an existing
interceptor sewer manhole at the intersection of Cranston and Randall Street. The
first 1,150 feet of sewer is a force main which lifts the wastewater approximately 35
feet. The remaining pipe is a variable grade sewer with a 240 foot drop in elevation
from the end of the force main to the point of discharge. The sewer is located
parallel to the existing sewer interceptor main. A lateral with a gate valve branches
off the variable grade sewer at each low point and connects to an existing adjacent
sewer manhole. This will allow periodic draining of any solids that may collect at
low points in the variable grade sewer. The FM/VGS by-passes the Plainfield and
Randall pumping stations (Tutela Engineering Associates, Wastewater Facility Plan
Amendment , February 1993).

A hydraulic assessment was performed for the city’s existing interceptor sewer
lines that are projected to receive an increase in wastewater flow in the future from
the study sites. This assessment was based on the city’s sewer plans and information
provided by Tutela Engineering Associates and is included in Appendix H: Task 5-
Identification of Existing Sewer System Capacity.

WASTEWATER TREATMENT FACILITY

As part of the feasibility study, available information on the existing treatment
facility was reviewed to determine if there will be sufficient treatment capacity to
accommodate future wastewater flows from study sites. This review was completed in
July 1993 and is included in Appendix G: Task 4-Review of Information on Cranston’s
Wastewater Treatment Facility Capacity.

The Cranston Wastewater Treatment Facility is located in east Cranston on the
Pawtuxet River. In 1992, the average daily flow to the treatment plant was 12.3
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million gallons per day (mgd). The current facility has a 23 mgd average flow
capacity and went on line in 1983 replacing the old facility. The old facility was first
operational in 1942,

Wastewater treatment units include: preliminary treatment (2 grit removal
tanks and two induced-air, grease flotation tanks), primary settling (three center feed
circular clarifiers), activated sludge (four aeration basins), final clarifiers (four center
feed circular clarifiers, but only three operate and are equipped with sludge collection
mechanisms), disinfection (two chlorine contact tanks). Sludge collected from the
clarifiers is dewatered by three recessed plate frame presses and incinerated in one of
two multiple hearth incinerators. Sludge ash, screenings and grit are disposed of at
the Central Landfill. Sludge and septage are accepted for treatment and disposal.

The WWTF provides secondary treatment and meets the conditions in its
original discharge permit. However, in 1989 RIDEM issued a new wastewater
discharge permit for the WWTF the limits of which can only be achieved through
advanced treatment. The new RIPDES permit imposed more stringent seasonal limits
for biochemical oxygen demand and total suspended solids, and new limits for
ammonia, chlorine residual, metals, total cyanide, and tetrachloroethylene. The
permit also required daily monitoring for nitrite, nitrate, and phosphorus and monthly
monitoring for trichloroethylene and 1,1,1,trichloreethane in anticipation of future
RIDEM policies.

Following issuance of the 1989 permit, RIDEM entered a civil action
complaint alleging the city had been or would be in violation of this new permit. As
the goal of both parties was towards improved water quality in the river, the
complaint was resolved through a Consent Decree and Judgement, dated November
1990. The Consent Decree involves the city in a regional effort to improve water
quality in the Pawtuxet River by considering alternatives for advanced treatment of
secondary effluent. The Consent Decree also called for the following items:

0 development of a site specific bio-assay program for evaluation of
WWTF effluent toxicity

o development of a chlorine residual compliance methodology
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o studies to assess non-point pollution to the Pawtuxet River

o studies to assess infiltration and inflow in the Cranston sewer system
0 an evaluation of the sediment oxygen demand of benthic deposits in the
river.

The City currently operates the WWTF under interim permit limits while studies are
conducted on advanced treatment needs.

In order to meet the requirements of RIDEM’s final discharge permits,
advanced treatment will be required. This treatment will likely include removal of
ammonia and chlorine residual. Removal of nitrogen, phosphorus, metals, and
organic compounds may also be required. New regulations being considered by EPA
and the State of Rhode Island may also affect methods for disposing of waste solids.
To meet these future requirements, Cranston evaluated treating only its own waste or
entering into a regional advanced treatment plan with Warwick and West Warwick.

However, as final decisions had not been reached by the city and RIDEM
concerning advanced treatment requirements and modifications to the facility to meet
these requirements, no firm conclusions can be reached on the facility’s ability to
accept future flows from upstream study sites. It is the city of Cranston’s
responsibility to assure compliance with current and future RIPDES permit limits for
its WWTF. Prior to construction of any extensions to the city sewer system, the city
will be responsible for demonstrating to RIDEM that the planned wastewater
treatment capacity will be sufficient to accommodate flows from study sites.

INDUSTRIAL PRETREATMENT PROGRAM

The National Pretreatment Program, established under the Clean Water Act,
requires publicly operated treatment facilities to control toxic pollutants discharged
into the sewer systems that may interfere with, pass through or otherwise upset the
WWTF treatment process. This is typically accomplished through Sewer Use
Ordinances. To implement general prohibitions and national categorical standards for
pretreatment, Cranston calculated the amounts of pollutants industries are allowed to
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discharge to the WWTF. Cranston established concentration limits for cadmium,
chromium, copper, lead, nickel, silver, zinc, total cyanides, and total toxic organics.
These concentration limits are called local limits. They apply to about 60 of the 300
potential industrial dischargers regulated by Cranston’s Industrial Pretreatment
Program, and typically exceed domestic background concentrations by one or two
orders of magnitude.

An industry may propose to discharge into Cranston’s sewers any substance
for which there are no discharge limits in Cranston’s WWTF permit. If proposed
discharge concentrations exceed background levels, the industry must show that the
proposed discharge will not interfere with treatment processes at the facility or aquatic
life in the river.

Permit requirements are being expanded to require all industrial users to
comply with any and all applicable pretreatment standards and requirements, including
but not limited to, EPA Categorical Pretreatment Standards [Title 40 Code of Federal
Regulations Subchapter N], National Prohibited Discharges (general and specific)
[Title 40 Code of Federal Regulations Parts 403.5 (a) and (b)] and all requirements of
the Federal EPA General Pretreatment Regulations for Existing and New Sources of
Pollution. [Title 40 Code of Federal Regulations Part 403.12].

Reducing its liability under the Comprehensive Environmental Resource
Conservation Act (CERCLA, Superfund) and the Resource Conservation and
Recovery Act (RCRA) regulations is in Cranston’s own best interest. The city does
not intend to allow CERCLA wastes to be discharged without pretreatment to
nonhazardous levels. It will incorporate these specific requirements in its Industrial
Pretreatment Program. These will include expanding the list of parameters subject to
compliance inspection to all pollutants existing in a potential CERCLA waste. In the
event an industry proposed to discharge a substance for which no local limits have
been established, Cranston will conduct a specific analysis of pretreatment
requirements to prevent pass through, inhibition, and sludge contamination in its
WWTF, and develop enforcement activities to ensure compliance.
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INFILTRATION/INFLOW

The city’s consultant, Tutela Engineering Associates (TEA), performed an
infiltration/inflow (I/I) study of the Cranston sewer system and prepared a preliminary
draft report in January 1993. According to this report, the system’s age and a
number of deteriorated pipe connections and manholes cause excessive I/I compared
to EPA guidelines. If I/I problems are not addressed they could interfere with the
sewer systems’ ability to carry projected flows, and the WWTF’s ability to treat
them. However, the city’s consultant TEA has indicated in correspondence with the
Corps that all excessive I/I is targeted for elimination.
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Chapter 5: FORMULATION OF STUDY OPTIONS

In the next several years, the city of Cranston will be faced with several
strategic decisions regarding expenditures to upgrade existing wastewater facilities and
expenditures to improve and extend the existing sewer system. This feasibility study
should provide information that will assist the city in the decision making process
regarding conveyance of wastewater flows from the selected study sites. Formulation
of conveyance options included:

0 review of study sites

0 identification of future wastewater flows

0 identification of existing sewer lines that could convey future flows
0 coordination with the city regarding plans for improvements to the

existing system

o review of environmental resources in the study area
GENERAL DESCRIPTION OF STUDY SITES

Study sites were grouped into three service areas based on their location in the
city, proximity to the existing sewer system, and the city’s plans for sewer service in
west and northwest Cranston. These service areas are described below (See
Figure 6).
Service Area 1

This service area includes: residential and industrial lands in northwest
Cranston and the future Village Center in northwest Cranston proposed in the city’s
Comprehensive Plan; proposed industrial land in Johnston along Plainfield Pike; and

Central and Vinagro Landfills in Johnston.

Industrial Land in Northwest Cranston and Johnston. Industrial land in
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northwest Cranston is located off of Plainfield Pike (State Route 14) with easy access
to Interstate Route 295. The western Cranston industrial Park located off Plainfield
Pike and Comstock Parkway contains about 350 acres with about 162 acres currently
in use. Presently, there are about 27 firms and 2,200 employees located within the
park. There is also additional land area zoned for industrial development adjacent to
the park and along Plainfield Pike outside the park. At total build-out in northwest
Cranston there is projected to be about 470 acres of industrial/ccmmercial
development (Tutela Engineering Associates, Wastewater Flow Letter Report,
February 1993.) The city has extended sewer service along Plainfield Pike.

In nearby Johnston along Plainfield Pike, there are about 100 undeveloped
acres of potential industrial land. The Town of Johnston "Draft Comprehensive
Community Plan", 1991 identifies this area as future industrial zoned land. Further,
the plan identifies that municipal water is presently available to the site, however
municipal sewer service is not available.

The plan notes that arrangements would be necessary to tie into the Cranston
collection system. However, the town has not formally approached the city to request
such a sewer tie-in. This site is not included in Cranston’s designated service area
and is not considered in the city’s on-going Facility Plan. A tie-in of future industries
in this area would require a modification to the city’s approved pretreatment program.
(See Attachment II.)

The city of Cranston would like to encourage light industrial development
in this area of Johnston compatible with the development occurring along Plainfield
Pike in Cranston. However, the city is concerned that the town of Johnston is
allowing strip commercial development in this area. The Cranston Comprehensive
Plan, states: "that the city should work with the town to ensure that development on
the northerly side of the Plainfield Pike enhances and reinforces the image and the
function of the Pike to the benefit of both communities." The feasibility study
assumes the communities will work together to develop compatible industrial use of
the land in this area.
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Village Center. The city’s Comprehensive Plan suggests focusing new growth
with one or more new "villages" which would serve as community centers and focal
points for residential neighborhoods in west Cranston. One location for a Village
Center which is suggested in the Plan is near the intersection of Scituate Avenue and
Pippin Orchard Road. The center would include a mix of residential, commercial,
public, civic, and institutional uses in order to function as an integral community
center. This area currently supports low density residential development and is not
supplied with sewer service. Real estate in this area is owned by private citizens and
it is not clear what mechanism the city would use to encourage the development of the
Village Center by the current landowners. An exception to this is the new church
constructed (1994) at the northeast corner of Scituate Avenue and Pippin Orchard
Road. The church is connected to the city’s sewer system. However, this service
was sized only for the church’s needs and not for future growth in the area.

Central Landfill. The landfill consists of a 154 acre parcel within a 610-acre
parcel called "Central Landfill" operated by the Rhode Island Solid Waste
Management Corporation (RISWMC).

This landfill is located north of Cranston in the town of Johnston on Shun
Pike. The site was first used as a landfill in the 1960’s and accepted liquid wastes in
the 1970’s. The site is comprised of two areas: a 121 acre area known as the Phase I
area; and a 33 acre expansion area known as the Phase II and III areas. Waste
disposal activities in the Phase I area stopped as of April 1993. Twelve acres of the
33 acre expansion are currently being used for the disposal of nonhazardous municipal
solid waste.

In anticipation of wastewater disposal needs at the site, RISWMC entered into
a contract in 1988 with the City of Cranston to dispose of 400,000 gallons per day
(gpd) of leachate and other wastewater flows from the landfill into Cranston’s sewer
system. The RISWMC has built a connection to the city sewer in Plainfield Pike.
Plans are underway to collect and pretreat leachate from the landfill and discharge the
effluent. On August 27, 1992, the city issued RISWMC an industrial wastewater
discharge permit to allow 100,800 gpd of discharge.

Groundwater contamination at the site as a result of past waste disposal
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practices in the Phase I area are being addressed in Superfund investigations being
conducted by the Rhode Island Solid Waste Management Corporation under EPA
direction and oversight. The EPA recently, June 1994, issued a Record of Decision
regarding the Phase I area clean-up. The proposed plan includes:

1. Constructing a multi-layer cap over 89 acres of the 121 acre Phase I area;
(The remaining 32 acres of the 121 acre area are currently capped with a
RIDEM approved cap. The 32 acre RIDEM cap will be retained and
incorporated into the new cap.)

2. Extracting contaminated groundwater from the "hot spot" and pretreating it
before it is discharged to either on-site surface water or the Cranston
wastewater treatment facilities;

3. Implementing deed restrictions on groundwater use and land development
within property owned by RISWMC,;

4. Long-term sampling and analysis of groundwater, surface water and air;
5. Evaluating in detail the existing landfill gas collection and combustion system;
6. Preventing access.

The groundwater collection system will consist of several deep wells extracting
an estimated 30,000 gallons of contaminated groundwater per day from the hot spot
area. The extracted groundwater will be treated on-site to remove metals and organic
compounds. The final discharge location will be selected during the remedial design
phase. The remedial design phase is expected to begin in 1995.

Impacts to off-site areas caused by contaminants that have already migrated
from the 121 acre Phase I area are the subject of an on-going investigation being
conducted by RISWMC and EPA. After the nature and extent of off-site impacts is
determined, a range of cleanup plans will be developed.
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Vinagro Landfill. This is a 40-acre site also located on Green Hill Avenue in
Johnston. The site includes a closed landfill, a hog farm, a recycling facility, and
demolition debris facility. On-site groundwater monitoring wells have been found to
contain volatile organic compounds. The Rhode Island Department of Environmental
Management has ordered some corrective actions at the site, including covering the
landfill, however, treatment of groundwater below the site has not been required.

This site is also under investigation by the EPA’s Superfund program, Site
Assessment Group. The EPA completed the Screening Site Inspection Report in
October 1989 and determined the site should go to the next step in the evaluation
process. EPA, in conjunction with RIDEM, is currently conducting a Site
Prioritization Report for the Vinagro Landfill. Following this study, the site will be
prioritized for further action under the Superfund program. Information from these
studies will be used to compute a hazard ranking score for the site. The hazard
ranking score will determine whether or not EPA will be involved in future remedial
action planning at the site.

Future groundwater remedial actions at the site are not known at this time.
Wastewater effluent studies and a city industrial discharge permit would be required,
if actions were to include consideration of pumping, pretreating contaminated
groundwater, and discharging the effluent to the Cranston collection system. Also
the Vinagro Landfill, although adjacent to the Central Landfill, is not included in
Cranston’s designated sewer service area and is not considered in the city’s on-going
Facility Plan. Any tie-in of this area would require a modification to the city’s
approved pretreatment program. (See Attachment II.)

Service Area 2
This area includes existing and future residential and industrial land in west
Cranston south of Scituate Avenue and west of I-295. This area is within the city’s

designated sewer service area. However, except for the Briggs Farm school on
Hope Road, the area does not have Cranston municipal sewer service.
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Residential Land. Residential zoning in this area ranges from 8,000 to 80,000
square foot lots. Existing residential development is primarily concentrated in
subdivisions near Natick Avenue, Phenix Avenue, Wilbur Avenue, Hope Road,
Kimberly Lane, Olney Arnold Road, and South Comstock Parkway.

Industrial Land. There is about 140 acres of industrially zoned land on
Phenix Avenue. This is the current location of the Tilcon Gammino gravel operation.

Service Area 3

This service area is located in east Cranston and includes the Howard Center,
the Howard Industrial Park, and the Capuano Landfill. These sites are within the
city’s existing sewer service area.

Capuano Landfill. The Capuano Landfill otherwise known as the Cranston
Sanitary Landfill is a 47-acre closed landfill located on Pontiac Avenue adjacent to the
Pawtuxet River. The landfill began operation in 1943 for disposal of domestic waste
and eventually began accepting industrial wastes till operation ceased in the 1980’s.
Reportedly hazardous wastes were disposed of at the landfill during the 1970’s.
Volatile organic compounds and inorganic elements have been detected in
groundwater samples from monitoring wells located on-site. The RIDEM has ordered
corrective actions at the site, including capping the landfill, however, treatment of
groundwater below the site has not been required.

The Capuano Landfill site is also under investigation by the EPA’s Superfund,
Site Assessment Group. The EPA completed the Screening Site Inspection Report in
October 1982 and determined that the site should go on to the next step in the
evaluation process. Currently EPA, in conjunction with RIDEM is preparing an
Expanded Site Investigation Report for the Capuano Landfill. Information from this
report will be used to develop a hazard ranking score for the site. This score will
determine whether or not EPA will be involved in future remedial action planning at
the site.

Future groundwater remedial actions at the site are not known at this time. If
they were to include consideration of pumping and pretreating of the contaminated
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groundwater and discharging of the effluent to the Cranston sewer system, wastewater
effluent studies and a city industrial discharge permit would be required.

The Howard Center. The Howard Center is a State facility located near the
intersection of Route 37 and Route 2 (New London Avenue). This multi-use complex
includes health care facilities, correctional facilities, office buildings, and service
buildings. Portions of the Center were built in the late 1800’s and other portions
added in the 1930’s. In recent time, two new prison facilities have been constructed.

As noted in Cranston’s Comprehensive Plan "the continued expansion of the
facilities at the Howard Center have become an issue of concern to the city, especially
as existing buffers - between institutional uses in the complex and residential and
commercial uses outside it have diminished”. The city’s goal is to ensure that reuse,
reorganization and/or disposition of State facilities do not result in either physical
expansion of the complex or more intensive use for correctional purposes, and are
consistent with community development needs and objectives. A city policy related to
this goal is to establish a cap on the total prison population based on current building
capacity.

The Howard Industrial Park. The Industrial Park is located east of Pontiac
Avenue. The park is an important industrial site for the city with easy access to
Route 37. The park houses about 38 companies with a total work force of about
3,000 people. There are about 190 acres zoned for industrial use at this site.
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IDENTIFICATION OF WASTEWATER FLOWS

The identification of projected wastewater flows from study sites, and portions
of the existing sewer system to convey flows from study sites, is detailed in Appendix
F: Task 3-Identification of Wastewater Flows. Table 2 provides a summary of
wastewater flows by Service Area.

TABLE 2. Projected Average Daily Flow by Service Area

2015 (MGD) | 2045 (MGD)

Service Area 1 - northwest Cranston and Central 1.1 1.4
Landfill (without Johnston Plainfield Pike
Potential Industrial Area and Vinagro Site)

Service Area 1 - northwest Cranston and Central 1.2 1.6
Landfill (with Johnston Plainfield Pike Potential
Industrial Area and Vinagro Site)

Service Area 2 - west Cranston south of 1.3 2.5
Scituate Avenue

Service Area 3 - Howard Center and industrial 2.3 2.3

park, and Capuano site

The majority of the wastewater flow assumptions and methodologies for
calculations, and calculations were provided to the Corps by TEA who is conducting
the city’s on-going Wastewater Facilities planning effort.

In addition to obtaining flows from the city, it was necessary to project the
amounts of wastewater flows that might be generated by landfill sites included in the
study area. This projection was uncertain, as the amount of wastewater discharged
from landfills to the Cranston sewer system depends on future groundwater
remediation plans selected at the sites, the ability to pretreat the discharge to meet the
city’s Industrial Pretreatment Program requirements and city sewer use ordinances;
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and the city’s and RIDEM’s acceptance of the flows into the system. However, to
provide a complete picture of potential future needs for feasibility analysis, an
allowance was made for potential flows from the landfill sites. In the case of Central
Landfill, the contracted amount of 400,000 gallons per day (gpd) between the city and
the RISWMC was assumed. For Vinagro and Capuano sites estimated rates of
potential groundwater pumping of 35,000 gpd and 60,000 gpd, respectively was
made. In estimating groundwater pumping for these landfills, it was assumed that the
required pumping would be that necessary to keep the plume from moving off-site.
This would be equal to the groundwater movement under the site. Assuming
minimum streamflow is related to groundwater movement, an estimate of 0.001 cubic
feet per second per acre of groundwater flows was used (see Appendix F, page F-12).
These estimates were for the planning purposes of this study.

Because the feasibility study is for a regional connector system, potential needs
for the Town of Johnston along Plainfield Pike were considered. This area is not
located in the city’s designated sewer service area. For planning purposes, it was
considered possible for the city to accept flows from this area. However, this would
require an agreement between the communities and an amendment to the city’s
Facility Plan.
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into the existing 14-inch force main/variable grade sewer which discharges to the
gravity sewer in Cranston Street. Wastewater would flow by gravity through sewers
in Cranston Street, Park Avenue, and the Pocasset Interceptor to the Pontiac pumping
station. Flows at the Pontiac pumping station would be pumped to the WWTE.

In addition, if the proposed future Village Center is pursued by the city, a new
pumping station will be required to collect flows in the area of Pippin Orchard Road
and Scituate Avenue. The city’s facility plan proposes a new pumping station, the
"Scituate Pumping Station", and a new force main/variable grade sewer from the
pumping station to the I-295 pumping station (Wastewater Facility Plan Amendment,
February 1993, Tutela Engineering Associates).

New lateral sewers would also be required in Service Area 1 to collect future
wastewater flows from currently unsewered areas. However, the design and cost of
these are not included in the feasibility assessment.

Option 1B. This option is similar to Option 1A. However, projected
wastewater flows for the Vinagro Landfill and the Johnston industrial area are not
included.

Option 1C. This option includes the new Scituate pumping station and 6-inch
force main/variable grade sewer, only.

Service Area 2

Option 2A. This option provides a connector system to convey projected
wastewater flows from Service Area 2 to the WWTF. Wastewater would be pumped
from a proposed pumping station located near I-295 and Wilbur Avenue through the
proposed "Garden Hills" force main/variable grade sewer to the WWTF.

(See Figures 9 and 10.)

Option 2B. This option is considered as an alternative to Option 2A. The

proposed Garden Hills force main/variable grade sewer of Option 2A is replaced with
a proposed force main/gravity sewer.
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Option 2C. This option is considered as an alternative to Options 2A and 2B.
The proposed force main to the existing Sockanosset Interceptor replaces the Garden
Hills sewer. Wastewater would be pumped to the interceptor at Belvedere Drive and
flow by gravity through the interceptor sewer to the "siphon" chamber and 16 and
27-inch sewers in Webb Street and to the influent screw pumps at the WWTF.

Option 2D. This option considers the location and cost of trunk sewers in
Service Area 2. Flows from this area would flow to the proposed Wilbur pumping
station included in Options 2A, 2B, and 2C. Trunk sewers considered include: the
proposed Brookdale gravity sewer; the proposed Tilcon gravity sewer, the proposed
Comstock gravity sewer, and the proposed Natick/Phenix gravity sewer. These trunk
sewers would collect wastewater flows from an area generally east of Pippin Orchard
Road and east of the south portion of Phenix Avenue. In addition to the trunk
sewers, lateral sewer lines would be required to collect existing and future wastewater
flows from this area. However, design and cost of these are not included in this
feasibility study. (See Figure 10.)

In addition to the proposals noted above, a future pumping station and force
main are proposed near the intersection of Phenix Avenue and Burlingame Road.
This pumping station would be located so as to collect flows from the area west of
Pippin Orchard Road and west of the south portion of Phenix Avenue. This is an
area of low density residential development with a large tract of land in use as a golf
course. The Phenix pumping station and force main are not required until the city
proposes to sewer this area and this will depend on whether or not the area
experiences problems with existing or future on-site disposal systems.

Service Area 3

Option 3A. This option provides for conveyance of projected wastewater
flows from Service Area 3 to the WWTF through improvements to the existing
sewerage system. Wastewater flows would be conveyed by gravity through the
existing main sewers in Kenny Drive, Ross-Simmons Drive, and Sharpe Drive to the
Howard pumping station. Flows would then be pumped through the Howard force
main to the "siphon" chamber and 16 and 27-inch sewers in Webb Street into the
screw pumps at the WWTF. (See Figure 9.)
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Chapter 6: INITIAL ASSESSMENT

After identification of study options, feasibility level engineering analyses,
environmental assessments, and costs were prepared to allow for screening of the
connector system components and selection of the connector project. Engineering
components and feasibility costs are discussed in:

APPENDIX 1 Task 7 and 9 - Report on Feasibility Level Design and Cost
Estimates for Wastewater Conveyance

Water quality and hydrology, ecological, historic and archaeological, and
socio/economic assessments of study options are discussed in:

APPENDIX J Task 10b - Socio/Economic Assessment

APPENDIX K Task 10c - Water Quality and Hydrology Assessment
APPENDIX L Task 10d - Archaeological/Historic Assessment
APPENDIX M Task 10e - Ecological Assessment

ENGINEERING ANALYSIS

Options 1A and 1B

1-295 Pumping Station. The I-295 pumping station has been designed and is
scheduled for construction by the city. The station is located adjacent to I-295 and
Plainfield Pike just south of the existing Welsh pumping station. (Ultimately the
Welsh pumping station will be demolished.) The station is to be cast-in-place
concrete with separate wet and dry wells. A mechanical screen is to be installed.
The station will house three 1,890 gpm sewage pumps and an emergency generator.

The present design of the station accommodates projected year 2015 and 2045

flows 1,890 gpm and 2,724 gpm, respectively (Option 1B) for northwest Cranston
and Central Landfill. Addition of flows from the Johnston and Vinagro sites would
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result in slightly higher projected flows 2,095 gpm in year 2015 and 3,018 gpm in
year 2045 (Option 1A). Pumping station plans provided by the city show that flow is
to be evenly divided between two pumps with a third installed as back-up. Pumps are
available which have the capacity to meet either future design condition. If the higher
flow (Option 1A) is to be accommodated, the pumps selected by the city’s design
engineer would need to be modified. For further discussion see, Supporting
Documentation Report, Volume 3 of 3 page 1.3-5).

Existing 14-inch Force main/Variable Grade Sewer. The 1-295 pumping
station is designed to discharge into an existing 14-inch, 16,000 feet long force

main/variable grade sewer. This new line and additional gravity sewers feeding the
Welsh pumping station were constructed by the city during 1988-1991. In February
1993, the city submitted a Facility Plan Amendment to RIDEM for this modification
to the existing sewer system. The force main/variable grade sewer is not currently in
use by the city.

Cranston Street Gravity Sewer. The force main/variable grade sewer from the
I-295 pumping station discharges into twin 18-inch gravity sewers in Cranston Street.
An assessment indicated that replacement of about 800 feet of the 18-inch sewer with
24-inch may be required depending on future flow conditions. Based on projected
flows this improvement is not expected to be required until flows exceed projected
year 2015 flow conditions for Option A. (This option includes flows from the
Vinagro and Johnston study sites.)

Park Avenue Gravity Sewer. The gravity sewers in Cranston Street discharge
to the 24-inch gravity sewer in Park Avenue. There is about 1,500 feet of 24-inch
diameter sewer. A hydraulic assessment, based on the city’s sewer plans and
projected flows, conducted as part of this investigation indicated a maximum of 2.1
feet of pipe friction surcharge with projected year 2045 flow conditions and about a
tenth of a foot with projected year 2015 flow conditions. Based on city sewer plans,
calculated 2045 pipe friction surcharge is expected to exceed the depth of one listed
service connection. It is suggested that this sewer be monitored to provide
information that will allow the city to determine if and when sewer improvements are
required.
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Pocasset Interceptor. The gravity sewer in Park Avenue discharges to the
Pocasset interceptor. Assessment of pipe hydraulic capacity versus projected year
2015 and 2045 flows indicated that projected year 2045 flows exceed pipe capacity in
about 270 feet of pipe in Reservoir Avenue. However, estimated surcharge in year
2045 was small and thus pipe replacement was not considered at this time. However,
there may be excessive infiltration in this interceptor (Tutela Engineering Associates,
Inc. "Draft Infiltration/Inflow Study", January, 1993). This problem, if present will
need to be corrected. The city should undertake monitoring of flows in this sewer
line to determine if sewer repair or improvements are necessary and to determine the
extent of the I/I problem in the interceptor. If I/I problems are not addressed they
could interfere with the sewer systems’ ability to carry projected flows.

Pontiac Pumping Station and Force Mains. (Same analysis for Option A and
B.) The Pocasset interceptor discharges to the Pontiac pumping station. This
pumping station is located northeast of the Pocasset River on Pontiac Avenue and was
constructed in the early 1940’s. The pumping station has separate wet and dry wells.
The pumping station has five sewage pumps, two variable speed, and three constant
speed pumps. The pumps discharge to two 24-inch force mains each about 2,770 feet
in length. An emergency generator is located outside the station. The existing station
capacity is 16,600 gpm.

Existing peak flow to the station is 15,500 gpm. Projected peak hourly design
flow for the year 2015 is about 21,000 gpm and in the year 2045 is about 26,100
gpm. Improvements to the pumping station to meet the year 2015 flow projections
include rebuilding the three constant speed pumps by installing larger impellers,
larger motors, and larger bearing frames. This results in five pumps with a capacity
of 5,250 gpm each. Also the existing generator would be replaced with a new 650
KW unit. Possible improvements to meet the year 2045 flow projection include
replacing the existing force mains with a new 42-inch force main and trimming the
impellers of the five sewage pumps to adjust the pump capacity to 6,525 gpm each.
The new 42-inch force main would be located in the existing 35 feet wide city sewer
easement. A portion of the easement may need to be widened.

Scituate Pumping Station and 6-inch force main/variable grade sewer. The
initial proposed station location is near the intersection of Pippin Orchard Road and
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Scituate Avenue. There appears to be sufficient undeveloped land near this site for a
small pumping station. Land in this area is privately owned and will need to be
acquired by the city. (Further analysis and coordination with the city during the
preliminary design phase resulted in the proposed site for the Scituate pumping station
being located farther south on Pippin Orchard Road.)

The feasibility cost analysis assumed that the station will be cast-in-place
concrete with separate wet and dry wells. The station will house two constant speed
sewage pumps and appropriate mechanical and electrical equipment. The pumping
station is designed to operate at a pumping rate of about 500 gpm. The pumps will
discharge to a 6-inch force main/variable grade sewer .

The proposed 6-inch PVC force main/variable grade sewer (about 12,300 feet
in length) will be located in Scituate Avenue, Comstock Parkway, Amflex Drive, and
Sailor Way. Automatic air release valves are to be located at relative high points and
cleanout manholes located at low points. The purpose of the cleanout manholes is to
provide access for maintenance of the variable grade sewer.

Option 1C

This option includes the new Scituate pumping station and 6-inch force
main/variable grade sewer.

Option 2A

Wilbur Pumping Station. The station location considered in the initial analysis
is east of I-295 and south of Wilbur Avenue. Inflow to the station is a proposed
gravity sewer through the existing sewer sleeve under I-295 north of Wilbur Avenue.
The sewer sleeve invert is about 25 feet below the ground surface. This results in a
deep station to accommodate the sewer.

The station is cast-in-place-concrete with separate wet and dry wells. For

initial study purposes, it was assumed a grinder/comminutor and manually cleaned bar
rack would be installed.
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The station will house three sewage pumps and appropriate mechanical and
electrical equipment. Peak flow to the pumping station is estimated at 2,830 gpm in
2015 and 5,144 gpm in 2045. Initially, two pumps are to be installed. Space would
be provided for a third pump to be added when increased flows warrant. Pumps will
be operated at variable speeds to match outflow to inflow. However, when inflows
are low and result in velocities in the variable grade sewer of less than 2 feet per
second or in peak velocities insufficient to resuspend solids, a minimum pumping rate
may need to be considered. This issue is considered further in the preliminary design
section. An emergency generator will be installed in a separate enclosure.

Garden Hills 18-inch Force Main/Variable Grade Sewer. The Wilbur pumping
station discharges into a proposed 18-inch diameter PVC force main/variable grade
sewer (14,100 feet in length). The first 5,850 feet of sewer is a force main which
lifts the wastewater about 155 feet. The remaining pipe is a variable grade sewer that
follows topography and will be constructed at minimum cover. The sewer contains
four automatic air release manholes and two cleanout manholes.

The sewer will be located in Wilbur Avenue and Brayton Avenue and crossing
and alongside New London Avenue (Route 2). From New London Avenue the sewer
is located cross-country between Route 37 and prison facilities on the Howard Center
state institutional property. Leaving state property the sewer is located in the
abandoned Providence and Worcester Railroad right-of-way until it meets the city’s
exiting sewer easement for the Sockanosset interceptor. New sewer easements will be

required along New London Avenue, Howard Center property, and the railroad. The

existing city easement which is about 25 feet wide and contains a 30-inch gravity
sewer may need to be expanded about 5 feet.

At the end of the easement the sewer crosses Pontiac Avenue and is located in
Pettaconsett Avenue and Webb Street until it reaches the WWTF. The sewer would
discharge to the WWTF influent pumps.

Option 2B

Wilbur Pumping Station. The Wilbur pumping station will be the same as
described in Option 2A.
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Garden Hills 18-inch Force Main/24-inch Gravity Sewer. This sewer follows
the same alignments as Option B. The Wilbur pumping station discharges to a

proposed 5,850 feet long 18-inch PVC force main which lifts wastewater about 155
feet to a high point on New London Avenue. At the high point the force main
discharges to a new gravity interceptor. The interceptor comprises about 8,250 feet
of reinforced concrete gravity sewer and contains 38 sanitary sewer manholes. The
depth of the gravity sewer varied depending on the topography along the alignment
with a maximum depth of approximately 21 feet.

WWTF Influent Pumps. Wastewater flows from the gravity sewer will be
pumped to the head works of the WWTF by the existing WWTF influent pumps. At
present these are three Archimedes screw pumps each with a flow capacity of about
5,200 gpm. This will allow for a total inflow of about 10,400 gpm with one pump as
back-up. These pumps were purchased by the city in 1980. It appears the existing
pumps should be able to handle year 2015 peak flow conditions. However, to
accommodate year 2045 peak flow conditions a fourth screw pump may need to be
added. Further analysis is presented in the preliminary design section.

Option 2C

Wilbur Pumping Station. The Wilbur pumping station would be the same as
described in Option 2A.

~ Wilbur Force Main. The Wilbur pumping station discharges into a proposed
8,100 feet, 18-inch diameter PVC force main which contains three automatic air
release manholes at relative high points. The sewer alignment considered for the
initial assessment is in Wilbur Avenue, Turner Avenue, Cranston Avenue, Sherman
Avenue, Oaklawn Avenue, Freehold Street, and Belvedere Drive. In the first 2,800
feet the sewer lifts the wastewater about 60 feet to a high point on Turner Avenue,
the sewer then drops about 25 feet to a low point on Cranston Street. At Sherman
Avenue the sewer lifts the wastewater about 80 feet to a high point on Belvedere
Drive. In Belvedere Street the sewer discharges into the existing 30-inch
Sockanosset Interceptor. (In the inital assessment, Turner Avenue was considered
for the force main location. However, for preliminary design Vinton Avenue was
chosen over Turner Avenue to minimize potential utility interferences and
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neighborhood disruptions during sewer construction.)

Sockanosset Interceptor. The proposed force main discharges to the existing
7,022 feet Sockanosset gravity interceptor. This interceptor was constructed in 1961
to conveys flows from southeast Cranston. Hydraulic analyses of sewer capacity and
comparison to projected year 2015 peak flows indicated a small amount of surcharge
might occur in a 90 feet sewer segment. This surcharge is not expected to impact
wastewater conveyance.

Comparison of pipe capacity to year 2045 peak flows indicated about 3,450
feet of sewer would be surcharged. The estimated surcharge is about 0.5 foot or less
and is expected to impact service connections north of Pontiac Avenue. In order to
avoid this potential problem an additional 24-inch reinforced concrete gravity sewer
(about 1,500 feet) and eight sanitary sewer manholes would be added in this area in
the future (after 2015). The addition would be located in the existing 25-feet wide
easement that contains the existing 30-inch interceptor. The easement may need to be
expanded by about 5 feet.

The interceptor discharges to the "siphon" chamber and the 16 and 27-inch
sewers in Webb Street. The estimated hydraulic capacity of the 27-inch and 16 inch
sewers are estimated at about 12,400 gpm and 3,150 gpm, respectively. These
sewers are expected to have sufficient capacity to convey projected flows to the
WWTF influent pumps. Further information on these is presented in the preliminary
design section.

WWTF Influent Pumps. Same as Option 2B.
Option 2D

This option includes trunk sewers to collect flows in west Cranston, Service
Area 2 and deliver them to the proposed Wilbur pumping station. Four trunk sewers
were Investigated the "Brookdale", the "Tilcon", the "Comstock", and the
"Natick/Phenix" sewers. Also a "Phenix" pumping station and force main are
assessed. Sewer alignments were laid out during initial analysis and portions selected
for further consideration are analyzed in more detail during the preliminary design.
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Approximate trunk sewer service areas are shown in Figures 11 and 12. The
extent of the actual service area of the trunk sewers will depend on the extent of the
lateral sewer system developed by the city.

Brookdale Gravity Trunk Sewer. The trunk sewer alignment considered is
about 2,300 feet in length. This trunk sewer collects flows from the other three trunk
sewers and from local areas. The sewer starts at the end of the existing sewer sleeve
at I-295, crosses under Meshanticut Brook, then goes north between Brookdale Street
and Meshanticut Brook. At Herod Street, the sewer goes east and is located in Herod
Street. The sewer terminates at the intersection of Herod Street and Natick Avenue.
A new sewer easement will be required between Herod Street and the sewer sleeve.
Laterals to collect flows from local areas will need to be constructed by the city.

Tilcon Gravity Trunk Sewer. The trunk sewer alignment considered is about
6,250 feet in length. The trunk sewer is located in Natick Avenue from the
intersection with Herod Street north to Phenix Avenue. About 600 feet north of the
intersection of Phenix Road and Natick Avenue the sewer goes northwest and is
located on property associated with a gravel mining operation. A sewer easement
would be required in this area. This is an area of future industrial and residential
development. This trunk sewer would collect flows from areas along Olney Arnold
Road and areas north of the gravel pit and south of Scituate Avenue. Lateral sewer
systems to convey flows from these areas to the trunk sewer will need to be
constructed by the city.

Comstock Gravity Trunk Sewer. The trunk sewer alignment is about 14,240
feet in length. The sewer starts in Natick Avenue for a short distance then crosses
through residential lots to Hines Farm Road. The sewer is located in Hines Farm
Road for about 1,200 feet and then goes off-road and is located south of Furnace Hill
Brook along the rear of residential lots. The sewer crosses Furnace Hill Brook to
Phenix Avenue and is located in Phenix Avenue and Kimberly Lane until it goes
off-road and is located west of an unnamed tributary to Furnace Hill Brook along the
rear of residential lots. From here the sewer is located in Iroquois Trail, an
undeveloped subdivision, across a Providence Water Supply Board pipeline, and in
Council Rock Road. Many new sewer easements will be required to construct this
trunk sewer.
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1- 295 PUMPING STATION
(UNDER CONSTRUCTION)
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This sewer would collect flows from areas near Hines Farm Road, Wilbur
Avenue, Phenix Avenue (north of Glenham Road and south of Hillcrest Drive),
Kimberley Lane, and east of Pippin Orchard Road. Lateral sewer systems to convey
flows from these areas to the trunk sewer would be constructed by the city.

Natick/Phenix Trunk Sewer. This sewer alignment considered is about 7,950
feet in length. The first 3,500 feet of the trunk sewer is located along the rear of
residential lots in the Natick Village subdivision. This alignment is adjacent to a
Providence Water Supply Board’s easement for their 102-inch aqueduct and
Meschanticut Brook. From here, the sewer crosses Natick Avenue, goes
cross-country (about 2,500 feet) in an undeveloped area to Glenham Road. New
sewer easements would be required to construct the sewer behind the Natick Village
subdivision and between Natick Avenue and Glenham Road.

This sewer collects flows from areas near Natick Village, Natick Avenue
(south of Wilbur Avenue), and Glenham Road. This sewer might also convey future
flows (after 2015) from the Phenix pumping station. Lateral sewer systems to convey
flows from these areas to the trunk sewer will need to be constructed by the city.

Phenix Pumping Station and Force Main. The station location considered is
about 1,200 feet east of the intersection of Phenix Avenue and Burlingame Road near
an unnamed brook. There appears to be sufficient undeveloped land in this area for
locating a pumping station. However, the terrain is irregular and heavily wooded.
The final pumping station location will depend on the development of lateral sewer
systems and roadways in this area. This pumping station collects flows from areas
west of Pippin Orchard Road and west of the southern end of Phenix Avenue.
However, these areas are not expected to be provided with sewer service until after
2015 and only where required to eliminate problems with faulty septic systems.
Extensive lateral sewer systems will be required. Most of this area is zoned A-80 and
septic systems may be adequate. Also the Cranston Country Club golf course
currently occupies the land area just north of the pumping station.

The station feasibility cost analysis assumed that the station will be

cast-in-place concrete with separate wet and dry wells. The station will house two
constant speed sewage pumps and appropriate mechanical and electrical equipment.
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Selected pump capacity is 581 gpm. A manually cleaned bar rack will be installed.
An emergency generator will be located outside the building.

Pumps discharge to a 6-inch PVC force main which lifts the wastewater about
75 feet to the high point on Phenix Avenue. The force main, about 3,500 feet in
length is located in Phenix Avenue. Wastewater flows from the Phenix force main
will need to be conveyed to the Wilbur pumping station. These flows can be
conveyed by either the proposed Natick /Phenix trunk sewer or the Comstock trunk
sewer depending on the future development of the sewer system in this area.

Option 3A

Kenny Drive, Ross-Simmons Drive, and Sharpe Drive Gravity Sewers. The
gravity sewers in Sharpe Drive, Ross-Simmons Drive, and Kenny Drive convey flows

from the industries in the area and from the Howard Center to the Howard pumping
station. There is about 10,700 feet of 12-inch to 24-inch diameter gravity sewers
constructed in the late 1970’s during the construction of the Howard Industrial Park.
Evaluation of pipe capacity versus year 2015 projected peak flow indicated that flows
may exceed pipe capacity in about 4,900 feet of sewer. Flows are not expected to
increase beyond year 2015 projections.

Projected industrial flows to segments of the sewer are based on the size of the
contributing area and an assumed wastewater flow factor of 5,770 gpd/acre. Actual
flows may differ from assumed values. The decision to increase the capacity of these
sewers can best be decided based on flow monitoring data. It is suggested that the
city begin to monitor flows through these sewers to document existing conditions and
to be able to anticipate future problems.

Howard Pumping Station and Force Main. This station was constructed in the
late 1970’s and is located at the end of Kenny Drive in the Howard Industrial Park.
The pumping station has separate wet and dry wells. The city is planning to modify
the pumping station by installing a mechanically cleaned bar screen on the incoming
sewer line to prevent clogging of pumps with rags from the Howard Center. In
coordination with the city it was deemed reasonable that the flows from this area
would continue to be conveyed by the existing system with improvements.
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The pumping station has four wastewater pumps and the existing station
capacity is 3,000 gpm. The pumps discharge to a 1,885-feet long, 14-inch diameter
force main. An emergency generator is located inside the building.

The existing peak flow to the pumping station is estimated at 2,600 gpm.
Projected peak design flow for the year 2015 is about 4,640 gpm. Improvements to
the pumping station to convey projected flows considered in this study include
replacement of the four existing pumps and motors, replacement of the seal water
system, and installation of a new generator. The existing force main hydraulic
capacity appears adequate to convey projected flows.

The force main discharges to the "siphon" chamber and 16 and 27-inch sewers
in Webb Street and from here flows are conveyed to the influent pumps at the
WWTEF. Based on the initial assessment, these sewers and the WWTF influent pumps
are projected to have sufficient hydraulic capacity to convey projected flows from the
Howard area. However, if flows are also to be conveyed from the Wilbur pumping
station possible improvements to the influent pumps are assessed under options for
Service Area 2.

FEASIBILITY COST ANALYSIS
Cost Estimates

Both project and operation and maintenance cost analyses were performed for
feasibility study options ( See Table 3). These cost analyses were for purposes of
assessment only. They were developed to assist in the screening of project features
for selection of preliminary design. Selected project features were investigated in
more detail in preliminary design. Feasibility cost analyses considered: construction
costs, real estate costs, engineering and design fees,and construction management
fees. Cost considerations provided in Table 3 were based upon feasibility level
examination of conveyance options. This level contained an initial examination of
sewer alignments/options and pumping stations, with rough quantity estimates utilizing
existing information.

Operation and Maintenance (O&M) costs for new pumping stations were based
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on an estimate of annual energy costs and an estimate of materials and labor costs.
Operation and Maintenance costs for existing pumping stations were based on the
differential cost to pump additional wastewater flows. For these existing stations, it
was assumed that labor and materials costs would not increase substantially over
existing conditions as a result of the additional flows. Annual pumping costs were
determined using the mean of the average daily flows for two periods: years
1995-2015; years 2016-2045. For purposes of the calculation, the average daily flow
for the year 1995 was assumed to be the existing average daily flow at the station.

Costs for project features selected for preliminary design may change as a

result of additional information and refinement of project design.

Table 3. Feasibility Cost Analysis (October 1993 Price Level)
Feasibility | Feasibility | Additional Annual Annual
Study Project Cost ($) Oo&M O&M
Option Cost ($) After Cost ($) Cost ($)
2015 1995-2015 | 2016-2045

Option 1A 2,284,000 954,900 67,500 98,500
Option 1B | 2,284,000 821,100 66,700 96,800
Option 1C | 1,864,600 0 17,700 20,500
Option 2A | 4,694,800 305,500 53,700 97,700
Option 2B | 4,743,100 396,400 55,600 104,800
Option 2C | 3,642,100 680,700 47,800 84,400
Option 2D | 4,282,000 777,100 6,000 25,140
Option 3A 243,700 0 2,300 4,600
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Least Cost Analysis.

Of the options considered in the feasibility study only Options 2A, 2B, and 2C
are mutually exclusive alternatives (e.g. one of the three is to be chosen for
preliminary design). In order to determine the least expensive alternative, the present
worth of these options was calculated (see Table 4). Present worth is based on a 50
year project life and an interest rate of 7.75 percent. This is the EPA rate for
facilities planning on or after October 1, 1994. Option 2C is the least expensive
option of the three.

Table 4. Present Worth of Study Options 2A, 2B, 2C

Option Present Worth ($)
Option 2A 5,532,400
Option 2B 5,632,200
Option 2C 4,444,400

WATER QUALITY ASSESSMENT

General

Although most tributaries to the Pawtuxet River in Cranston are rated class B,
some are severely impacted by non-point source contamination. The main stem of the
Pawtuxet River is rated class C, but fails to meet the goals for that classification. A
1991 study by Tutela Engineering Associates concluded that non-point source
pollution had a significant effect on water quality in the Pawtuxet River
and its watershed. Potential sources of non-point source pollution include agricultural
activities, landfills, failing on-site septic systems, road salt storage areas, and runoff
from highways and commercial, industrial and residential areas. Areas most impacted
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by non-point source contamination included Capuano Stream, Meshanticut Brook, and
those receiving drainage from Interstate 95. Additionally, the study found that it may
not be possible to achieve the desired water quality improvements in the Pawtuxet
River solely by upgrading wastewater treatment facility (WWTF) discharges. Rather
a combination of WWTF improvements and reductions in non-point source pollution
will be required. The city is currently studying improvements to the WWTF.

Effects of wastewater conveyance options on water quality in the service areas
depend on which combinations of options are chosen for construction. Also, the
options considered in the study do not include the construction of lateral sewer
systems. It is the extent of lateral sewer lines and service connections feeding the
trunks sewers and pumping stations proposed in the options, rather than the trunk
sewers themselves, which will determine the ultimate extent of water quality benefits.

Expected effects of implementing these options are improvements in water
quality in areas affected by landfills or failing septic systems. Additional benefits
would accrue from the reduction or elimination of wastewater overflows from
overloaded pumping stations or surcharged sewer pipes. Changes in water quality
will be too diffuse to describe quantitatively.

The Corps, as part of the feasibility analysis, requested data from the city and
RIDEM regarding the number and locations of failing septic systems in west
Cranston, in order to document the extent of the reported problem. However, only
very limited data was available. Thus, it was not possible to document the extent of
the problem or quantify the benefit of providing a sewer system to those areas in west
Cranston that currently rely on on-site systems.

Water Quality During Construction

There will be water quality impacts during construction, mainly increases in
turbidity and sedimentation from erosion during excavation activities. However, these
will be temporary and can be controlled by proper construction and erosion control
techniques, including silt fences, hay bales, and other means to control runoff from
construction sites; covering stockpiled soil to limit erosion; and other similar
activities.
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ECOLOGICAL ASSESSMENT

- The Ecological Assessment of the proposed wastewater conveyance options
considers the impacts to endangered species, the terrestrial ecosystem (upland
vegetation and wildlife), and the aquatic ecosystem (fisheries and wetlands).

Endangered Species

The U.S. Fish and Wildlife Service (USFWS) determined in a letter dated
November 16, 1993 that no known Federally listed or proposed, threatened and
endangered species were known to occur in the project area with the exception of
occasional, transient endangered bald eagles (Haliaeetus leucocephalus) or peregrine
falcons (Falco peregrinus anatum). In addition, the Rhode Island Natural Heritage
Program (NHP) provided information regarding rare species and ecologically
significant natural communities in the project area in a letter dated November 24,
1993. At this time, the NHP is not aware of any rare species or noteworthy natural
communities in the study area. No impacts to these populations are expected as a
result of the proposed project.

The Rhode Island Division of Fish and Wildlife indicates that little information
is known concerning the population status of the American brook lamprey (Lampetra
appendix), a State Endangered Species (phone coordination with Chris Powell, Rhode
Island Division of Fish and Wildlife, January 31, 1994). This species has been found
in the Blackstone Watershed in Rhode Island. The American brook lamprey is
associated with cool, clear, high gradient streams with gravel bottoms and generally
spawns in streams wider than 15 feet. Furnace Hill Brook appears to have
appropriate habitat for this species however, no surveys have been conducted by the
Rhode Island Division of Fish and Wildlife to determine its presence.

Terrestrial Ecosystem

General. The expected effects on the terrestrial ecosystem of the study options
include temporary construction related impacts such as noise and dust during the
installation of sewers and pumping stations. The majority of sewers are located in
streets which minimize impacts to wildlife. However, in some cases the sewers
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traverse terrestrial habitat to achieve a gravity flow system. Wildlife will move from
the area during construction but will re-utilize the habitat once construction is
complete. The largest stretch of upland habitat to be crossed by new sewer
construction is the upper portion of the Natick/Phenix sewer between Natick Avenue
and Glenham Road. This portion of the sewer was eliminated from consideration
during the preliminary design phase.

The construction of new pumping stations will result in the permanent loss of
habitat for the area of the pumping station footprint. The new pumping stations
considered in the feasibility analysis are the Wilbur, Scituate, and Phenix pumping
stations.

Wilbur Pumping Station. Several locations for the pumping station near
Wilbur Avenue and the existing sewer sleeve under I-295 were considered. The site
south of Wilbur Avenue and east of I-295 may require the removal of several large
trees. These trees are part of a vegetated travel corridor for wildlife and also provide
a visual and noise barrier to adjacent homeowners from the effects of I-295. The site
in the median of I-295 will have minimal impacts due to the previous disturbance,
lack of diversified plant community (mowed grass), and the location between the
north and south bound travel lanes of the highway.

Scituate Pumping Station. The Scituate pumping station is proposed for the
area near the intersection of Pippin Orchard Road and Scituate Avenue. The site
preferred by the city, is at a low point on Pippin Orchard Road, north of Furnace Hill
Brook. This area is former farmland and is currently vegetated with successional
species.

Phenix Pumping Station. The location of the proposed Phenix pumping station
may result in the loss of large trees. However, this pumping station is not proposed

for construction at this time.

Other Related Impacts. According to the Cranston Comprehensive plan about

2,470 acres of land that is currently open or in other uses will be converted to
residential use over the next several decades. Recognizing that the impact of this
growth will be to alter the landscape of west Cranston, the city in its Comprehensive
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Plan has proposed that 124 acres of open space be preserved through acquisition,
easement or similar method. The development that would have occurred on this land
would be transferred instead to a proposed Village Center. Also about 370 acres of
open space would be preserved through the provision of common open space in
cluster developments. The residential growth in west Cranston is expected to occur
whether or not the area is supplied with sewer service. It is anticipated that
providing the possibility of a sewer system as an alternative to on-site septic systems
may increase the technical feasibility for siting cluster developments.

Because of the expected future development in west Cranston, additional
compensation measures for loss of wildlife habitat value should be considered by the
City of Cranston in its Natural Resources Action Program (City of Cranston
Comprehensive Plan, 1992). Habitat loss could be compensated through
environmental enhancement of remaining land such as increasing habitat diversity
through forestry practices (selective cutting), installation of nest boxes, planting
wildlife food plots, etc. There would be maintenance and monitoring requirements to
sustain the effects of environmental enhancement features.

Fisheries

Portions of the sewer alignments are near or cross streams. During
construction of the sewers, any large trees and under-story vegetation may need to be
removed from the construction work area. The Rhode Island Division of Fish and
Wildlife is concerned that removal of trees adjacent to streams may reduce shading
and allow for increases in water temperature. Small increases in water temperature
can be detrimental to cold water fish species such as trout which is currently stocked
in Furnace Hill Brook. There is also a native population of brook trout in Furnace
Hill Brook. Further coordination with the Rhode Island Division of Fish and Wildlife
is required during final design of the sewers. A fisheries survey may be required in
areas where sewer lines have close alignment to streams.

To minimize ecological impacts, construction activities conducted in or
adjacent to streams should be performed during the low flow season. This timeframe
also prevents adverse impact to spawning of fish fauna utilizing the area. (This is
included in the Environmental Assessment, Actions to Minimize Environmental
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Impacts section of the report at the request of the RIDEM, Division of Fish and
Wildlife)

Wetlands

It appears that wetlands will be a primary concern to RIDEM during
construction of the new sewer system components. Wetlands are regulated by the
Rhode Island Division of Freshwater Wetlands (DFW) pursuant to the RIDEM Rules
and Regulations Governing the Enforcement of the Fresh Water Wetlands Act
(RIDEM, 1981). A permit is required from the Division of Freshwater Wetlands
prior to conducting activities in freshwater wetlands and/or their regulated buffer
zones. RIDEM’s regulatory definition and jurisdiction for a wetland is, "a freshwater
wetland shall include, but not be limited to, marshes;swamps;bogs;ponds;rivers;river
and stream floodplains and banks; areas subject to flooding or storm flowage;
emergent and submergent plant communities in any body of fresh water including
rivers and streams and that area of land within 50 feet of the edge of a bog, marsh,
swamp or pond". A river bank is described as being "land within 100 feet of the
edge of a flowing water body 10 feet in width or less and land within 200 feet of the
edge of a flowing water body 10 feet in width or more".

Options involving improvements to the existing system, include replacement of
the Pontiac pumping station force main at some time in the future to handle increased
flows. This force main is located along the periphery of the Pawtuxet River
reservation, a large freshwater swamp.

Portions of components of options involving construction of new sewers and
pumping stations include work near or in wetlands. Stream crossings are involved in
all new sewer alignments, except for the force main from Wilbur pumping station to
the city’s existing Sockanosset Interceptor (Option 2C). The "Garden Hills
Alignment" (Options 2A and 2B) an alternative to Option 2C requires work in a
forested wetland. Also portions of the alignments of the trunk sewers in west
Cranston require work near streams.

The impacts associated with the installation of trunk sewers in freshwater
wetlands are generally temporary, lasting the construction timeframe and vegetation
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recovery time. It has been demonstrated that wetland vegetation recovers from

pipeline installation within one to two years with proper soil handling and construction

techniques (Thibodeau, 1986 and Honig, 1991). To prevent damage to the pipeline

(from roots) and enable access for maintenance purposes, the pipeline corridor will be

maintained free of large vegetation. Forested wetlands along the pipeline corridor
would be replaced by wetlands of different plant associations (emergent or small
shrub vegetation) however, species composition recovers to be as diverse and rich as
the original plant community (Thibodeau, 1986). Actions to minimize the
environmental impacts of construction in these areas are discussed in the
Environmental Assessment of this report.

The Division of Freshwater Wetlands closely evaluates proposals which may
effect the values associated with wetlands defined by the Fresh Water Wetlands Act,
Rules and Regulations. The applicant will be required to demonstrate that there are
no reasonable alternatives to the proposed option alignment. If wetlands cannot be
avoided, impacts to wetlands must be minimized and a mitigation plan to compensate
wetland impacts may be required. The Rhode Island Division of Freshwater
Wetlands will consider the advantages and disadvantages of sewering the west
Cranston residential area during the permitting process.

HISTORIC/ARCHAEOLOGICAL ASSESSMENT

Study options that involve improvements to the existing system will have no
impact on historic/archeological resources as this work is primarily proposed in
previously disturbed areas. Options that involve new sewer system components in
previously undisturbed areas have the potential to impact currently unknown
archaeological sites. Also the proposed Wilbur pumping station is located in the
Oaklawn Village Historic District, a National Register district in Cranston.

The Wilbur Pumping Station exterior appearance will need to be coordinated
with the Rhode Island State Historic Preservation Office and The City of Cranston,
Historic District Commission during final design. The Historic District Commission
has suggested the structure be sided with wooden shingles or clapboard, that it
resemble a shed or outbuilding, and that a tight evergreen landscape screen be
provided. These items should not be difficult to incorporate in the final design of the
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station. The Commission also requested a peaked roof for the structure. This request
conflicts with Rhode Island Department of Transportation preference for a flat roof.
The flat roof is preferred so the pumping station roof will not be directly visible by
motorists using the highway. An acceptable solution will need to be coordinated with
these agencies during final design.

Portions of the trunk sewers proposed in Option 2D will be located off-road in
west Cranston. West Cranston contains several known historic and archeological
sites, including the Furnace Hill Brook Archaeological District. As part of final
design, an intensive level archaeological survey will need to be conducted in areas
where the sewer alignments are off-road. The survey will determine if areas are
undisturbed and whether archeological material is present or absent and if further
testing is required. Also, pumping station locations may need to be investigated.
(This issue is discussed further in the section on Identification of Permits and
Approvals.) '

SOCIO/ECONOMIC ASSESSMENT

The Socio/Economic assessment analyzes the short and long term impacts of
construction and operation of study options on economic resources. The following is
a summary of the information presented in Appendix J. Assumptions regarding
population and industrial and commercial growth were developed by the city as part
of their on-going Wastewater Facility Plan and were adopted for the study.

Long Term Impacts

Industrial Land Use. In Service Area 1 there are several areas of existing and
proposed industrial development. The city is planning to serve the area in Cranston

through improvements to the existing sewer system. Under build-out conditions (year
2045) it is expected there will be 470 acres of industrial/commercial development in
northwest Cranston. Also there is an area in Johnston (100 acres) that may be open
for industrial development. This area does not have sewer service and an agreement
would need to be worked out with the city of Cranston to connect to the city’s sewer
system.
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In Service Area 2, industrial development consists of the Tilcon Gammino
gravel mining operation. This site is comprised of approximately 140 acres and
currently employs approximately 155 workers. Although the Tilcon Gammino site is
currently zoned for industrial use, there are some infrastructure improvements
(including providing sewers) needed for its future use as an industrial park once the
mining operation is exhausted. Access to the site along Natick Avenue and Phenix
Avenue would need to be upgraded and adverse traffic impacts on residential
neighborhoods would need to be mitigated. If access to Route 37 cannot be improved
then this land may be developed for residential use.

In Service Area 3, the Howard Industrial Park is one of two major industrial
sites in Cranston. It is located in east Cranston at the interchange of Interstate 95 and
State Route 37. The park is almost totally developed. There are about 190 acres
devoted to industrial use at this site.

Population. Population is expected to increase in Cranston. A population of
83,020 by the year 2015 and 91,370 by year 2045 under existing zoning conditions is
projected. This growth is expected to occur with or without an increase in sewer
service. Most of this growth is expected to occur in west Cranston (Service Area 1
and Service Area 2). There is not expected to be any identifiable impacts on
population from an extension of the sewer system in Service Areas 1 or 2. The city
does not believe that the municipal sewer system should be used to influence
residential development.

Labor Force. The labor force impact in northwest Cranston is that an
additional 5,300 jobs may be created in northwest Cranston at total build-out (year
2045 conditions) of the industrial zoned land. Also, it is projected that an additional
1,900 jobs may be created in Johnston at total build-out of the 100 acres.

In Service Area 2, employment is projected to increase by 2,700 at total build-
out of the 140 acres (year 2045 conditions) at the Tilcon Gammino site. This
increase assumes road and sewer improvements are provided to the Tilcon Gammino

site.

Income. The job creation discussed above in Service Area 1 is projected to
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provide an additional annual income of $143,908,000 under build-out conditions (year
2045). In Johnston, income growth will be $51,590,000 from build-out of the
Johnston area (year 2045). In Service Area 2 if the Tilcon Gammino site is
developed, an additional annual income of $73,312,000 is projected at build-out (year
2045).

Municipal Finances. Construction of the sewer options described in the
feasibility analysis will have a financial impact on the city. It is not known what
mechanism will ultimately be used by the city to fund the proposed improvements and
new sewer system connector components. Also the cost of the lateral sewers are not
included in these options.

Housing and School Enrollment. Housing units are expected to increase in
Service Areas 1 and 2 with or without increased sewer service. School enroliment is
projected to increase in Cranston. However, this is not considered to be an impact of
the wastewater conveyance options.

Short Term Impacts
Short term increases are expected to occur in Providence County in the labor

force, annual income, and sales as a result of the jobs created by the construction of
the sewer options.
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PROPOSED PROJECT

The following is a summary of the identification of the proposed project.

Service Area 1

The engineering analysis conducted indicates that Service Area 1 (north west
Cranston) can be served by improvements to the city’s existing system (Options 1A
and 1B). The city has already begun to make these improvements. The city has
installed a 16,000 feet long 14-inch force main/variable grade sewer and 830 feet of
18-inch gravity sewer. Based on the hydraulic analysis and year 2015 and 2045
projected flows, the city may also need to replace about 800 feet of 18-inch sewer in
Cranston Street with 24-inch sewer in the future. Also it is suggested that the city
undertake monitoring of the flows in the gravity sewers in Park Avenue and the
Pocasset Interceptor to determine if sewer repair or replacement are required and to

“determine the extent of the I/I problem in the interceptor.

The city also has designed and plans to construct a new pumping station

(the 1-295 pumping station) to replace the existing Welsh pumping station for Service
Area 1.

The Pontiac pumping station and force mains convey flows from Service
Area 1 and east Cranston to the WWTF. The pumping station and force mains were
assessed for projected year 2015 and 2045 flow conditions and possible improvements
analyzed. The majority (about 90 percent) of the projected flows are from east
Cranston. Thus the improvements were not considered as part of the sewer connector
project for Service Area 1.

Engineering and cost analysis of these future improvements and environmental
assessments indicated that use of the existing system with improvements was a
practical means for conveying flows to the WWTF and there was no need to construct
a new connector project to serve this area. However, the city requested extension of
the existing sewer system to service the proposed Village Center (Option 1C) located
within Service Area 1 to be considered in the proposed project.
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Option 1C - The future Village Center is in the southwest corner of northwest
Cranston near the intersection of Scituate Avenue and Pippin Orchard Road. The
area is currently developed with two acre or greater lot sizes and depends on on-site
septic systems for wastewater disposal. If this area is to develop as a Village Center
at the densities proposed in the Comprehensive Plan, sewer service will likely be
required. An exception is the newly constructed church (with sewer service already
supplied) located at the intersection. The extension of sewer service to the proposed
Village Center is also consistent with the city’s facility planning for this area. This
connector component consists of the proposed Scituate pumping station and the
Scituate force main/variable grade sewer. This connector is addressed in the
Environmental Assessment and included in the Preliminary Design.

Service Area 2

Service Area 2 currently depends on on-site septic systems for wastewater
disposal. Residential zoning in this area ranges from 8,000 to 80,000 square foot
lots. Existing residential development is primarily concentrated in subdivisions near
Natick Avenue, Phenix Avenue, Wilbur Avenue, Hope Road, Kimberly Lane, Olney
Arnold Road, and South Comstock Parkway. Also there is about 140 acres of
industrially zoned land on Phenix Avenue. In general, west Cranston soils are
considered to be of poor suitability for the installation of on-site wastewater disposal
systems. The city would like to provide sewer service to this area.

Options 2A, 2B, 2C, and 2D were analyzed for conveying flows from Service
Area 2 to the city’s WWTF. Options 2A, 2B, and 2C involve construction of a new
connector from Service Area 2 to the city’s existing system. Option 2D involves the
construction of trunk sewers in west Cranston.

Option 2C - Options 2A and 2B are a new force main/variable grade sewer or
a force main/gravity sewer to the WWTF. Option 2C proposes a new force main and
use of the city’s existing sewer system. Of the three options, Option 2C is the least
cost option. Also Option 2C was determined to have fewer environmental impacts as
it involves sewer construction in existing roadways and sewer easements. Options 2A
and 2B cross a forested wetland and would need to avoid a small historic cemetery.
Option 2C was selected in consultation with the city for inclusion in the
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Environmental Assessment and for Preliminary Design.

- Several possibilities were considered for the location of the Wilbur pumping
station near the existing sewer sleeve under 1-295. The median of I-295 was selected
as the location having the least environmental and residential impacts. The median
has been previously disturbed and the vegetation is mowed grass. The area is in the
Oaklawn Historic District, but any other site east or west of the highway would also
be in the District. The median site is between the north and south bound lanes of the
highway on the north side of Wilbur Avenue so the visual impact should be less than
if the station were located next to a house in the Historic District. Accessing the
sewer sleeve under the highway requires crossing Meshanticut Brook and a wetland
permit will be required for this work. Also, the pumping station location is with 200
feet of the Brook. However, the highway embankment for the south bound lane of
the highway separates the site from the Brook.

Option 2D - A system of gravity sewers is considered in the initial assessment
to serve areas in west Cranston. Four trunk sewers considered were: the Brookdale,
Tilcon, Natick/Phenix, and Comstock lines. The Phenix Avenue pumping station and
Phenix 6-inch force main were also considered. The city would be responsible for
development of all lateral collection sewers and any local pumping stations not
considered in this study that might be necessary to convey wastewater to the trunk
SEWETrSs.

The Brookdale sewer serves primarily to collect flows from the Tilcon and
Comstock sewers. The possibility of locating the sewer in Brookdale Street, instead
of along Meshanticut Brook, was considered as an alternative to avoid construction in
a wetland area. However, the presence of the Providence Water Supply Board’s 102-
inch aqueduct in Brookdale Street made this alternative alignment impracticable.

The Tilcon sewer location considered in the initial assessment extends from
Phenix Avenue to north of the Tilcon Gammino gravel mining operation. However,
the portion of the sewer selected for the proposed project terminates at Phenix
Avenue. This decision was made because of the uncertainty of the pattern of future
industrial development at the site (after the mining operation is exhausted).
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The Comstock sewer considered in the initial assessment extends north from
Phenix Avenue to Council Rock Road. This sewer was selected for the proposed
project to provide for sewer service to the existing and future residential development.

The Natick sewer considered in the initial assessment extends from Wilbur
Avenue south through the Natick Village subdivision and west, cross-country to the
Glenham Road/Phenix Avenue area. However, the portion of the sewer selected for
the proposed project terminates at Natick Avenue. This decision was made because
of the anticipated difficulty and cost in constructing this line and the uncertainty of
future development patterns in this severely sloped area.

The development of the Phenix Avenue pumping station and force main will
depend on future need. These areas are not expected to be provided with sewer
service until after 2015 and only where required to eliminate problems with faulty
septic systems. Future studies may identify alternative discharge locations depending
on the distribution and occurrence of new development in this area and the location of
laterals to service this development. The pumping station and force main are not
included in the proposed project.

Service Area 3

This service area is currently conected by the city’s existing sewerage system
to the WWTF. Main gravity sewers in Sharpe Drive and Kenny Drive collect flows
to the Howard pumping station and force main. The assessment for this area
considered improvements to the existing system to convey projected year 2015 flows
(flows are not expected to increase beyond year 2015). In coordination with the city
it was deemed reasonable, that the flows from this area would continue to be
conveyed by the existing system with improvements.
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Chapter 7: PRELIMINARY DESIGN OF PROJECT
PREFACE

The following section presents a summary discussion of the main components
of the proposed project (See Figure 13). In this phase, information was developed to
allow for calculation of a preliminary cost estimate. Detailed information on
preliminary design and preliminary plans are presented in the following Appendices
contained in the Supporting Documentation Report, Feasibility Investigation,

Volume 2. Information developed for this preliminary design should assist the city in
final design of pumping stations and sewers.

APPENDIX A Task 12b - Proposed Project, Hydraulic Analysis

APPENDIX B Task 12d - Proposed Project, Pumping Station Mechanical
Design

APPENDIX C Task 12a - Proposed Project, Geotechnical Evaluation

APPENDIX D Task 12c - Proposed Project, Pumping Stations and Sewers,
Civil Engineering Design

APPENDIX E Task 13b - Proposed Project, Real Estate Costs
During preliminary design, several issues were identified that impact on the
final design of project features. This information is included in the following

discussion.

SERVICE AREA 1

Scituate Pumping Station
Further analysis and coordination with the city during the preliminary design

phase resulted in the proposed site for the Scituate pumping station on Pippin Orchard
Road. The proposed station location is on the west side of Pippin Orchard Road,
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about 900 feet south of Scituate Avenue. A 100-foot buffer will be maintained
between the station and Furnace Hill Brook to the south. This area appears to have
sufficient undeveloped land to accommodate the station. Site dimensions are 100 feet
by 130 feet. Equipment building dimensions are 16 by 23 feet.

The initial analysis assumed that the station will be cast-in-place concrete with
separate wet and dry wells. However, in preliminary design phase a "package"
pumping station was also considered and determined to be the most economical
design. The station will consist of a packaged pre-cast wet well with duplex
submersible pumps. A basket strainer will be installed on the end of the incoming
sewer pipe to strain out large debris. The strainer will be installed on guide rails and
provided with a manual winch to facilitate removal for cleaning. The wet well will
house two submersible pumps and associated electric motors. Discharge line check
and gate valves will be located in a separate valve pit of pre-cast concrete. The wet
well is about 15 feet deep and valve pit is about 10 feet deep. Other mechanical and
electrical equipment will be located in a separate slab-on-grade building located near
the wet well.

In order to maintain velocities in the force main/VGS which will be adequate
to re-suspend settled solids and flush out low points (3-5 feet per second), it will be
necessary to operate the pumps at close to the peak design flow rate. Two full size
pumps were selected, each with design capacity of 504 gpm and 150 feet Total
Developed Head (TDH). The pumps are constant speed and level controlled. This
pumping capacity will meet the projected year 2045 flows. At the selected pumping
rate the velocity in the force main is estimated at 5.6 fps. This should be sufficient to
resuspend settled solids.

The wet well will be ventilated by a 4" mushroom vent. The equipment
building will be provided with a roof mounted exhaust fan and a gas fired unit heater.

A motor control center will be provided. Alarm systems will be provided for
intrusion detection, fire detection and equipment and system malfunction. Telephone
and communication lines will be provided. Indoor lighting fixtures will be industrial
fluorescent vapor tight. Outdoor lighting fixtures will be wall mounted high pressure
sodium,
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Station power will be provided for one pump operation only. This will be
sufficient to handle projected peak flows for the year 2045. Back up power will be
provided in the form of a diesel powered emergency generator with automatic transfer
switch also sized to back up one pump. The generator will be housed in a separate
enclosure attached to the equipment building.

Before construction of the pumping station can begin, the city will be
responsible for obtaining the lands for the project. The selected site is located on one
end of a 5-acre privately owned land parcel. Archaeological Phase I testing may also
be required at the pumping station location prior to construction.

Scituate 6-inch Force Main/Variable Grade Sewer.

The Scituate force main/VGS will be constructed of approximately 12,290 feet
of 6-inch SDR 18 PVC bell and spigot pipe. The force main was sized to carry the
design flow of 504 gallons per minute (gpm). Plastic pipe was chosen because it
retains a smooth interior surface over time, thereby reducing friction losses and
required pumping head. This was a concern for the Scituate pumping station because
of the long force main/variable grade sewer (VGS) and high static lift required. A
nominal 6-inch diameter pipe is required to convey the flow without causing
unacceptable friction losses. The first 4,100 feet of the force main lifts wastewater
about 70 feet to a high point on Scituate Avenue. The remaining portion of the
pipeline is a variable grade sewer.

The volume of wastewater contained in the force main portion of the pipe is
about 6,200 gallons. In order to ensure that the force main empties at least four times
a day, thus reducing the potential for odor problems, a minimum daily inflow of
25,0000 gpd is recommended at the Scituate pumping station. However, if
insufficient wastewater inflow is experienced during initial operation of the pumping
station then odor control may need to be considered. Odor control was not considered
in this study, but could be included in final design.

The force main/VGS is located within Pippin Orchard Road, the paved

shoulder along the south side of Scituate Avenue (State Route 12), Comstock
Parkway, Amflex Drive, an existing sewer easement, and Sailor Way before entering
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the I-295 pumping station. Three automatic air release manholes located at relative
high points and two cleanout manholes have been included in the design. The
cleanout manhole at the intersection of Scituate Avenue and Comstock Drive may be
replaced by a connection to future local gravity sewers.

The city will need to obtain a utility permit from the RIDOT to place the force
main/variable grade sewer in the shoulder of Scituate Avenue, State Route 12. If the
project is undertaken within five years of resurfacing the roadway (accomplished in
1994 by the State), the State may require resurfacing of Scituate Avenue in the area
of the disturbance (6,300 feet) to its full width. The sewer alignment crosses Furnace
Hill Brook where it flows under Scituate Avenue. A RIDEM wetlands permit will be
required. The city will also be responsible for obtaining an increase in the width of
the existing: city sewer easement between Amflex Drive and Sailorway. The exact
location will be determined during final design.

SERVICE AREA 2

Wilbur Pumping Station

The station location considered in the initial analysis is east of I-295 and south
of Wilbur Avenue. However, during the preliminary design a location in the I-295
median north of Wilbur Avenue was considered . This location minimizes
neighborhood and environmental impacts.

The site dimensions are estimated at 110 feet by 170 feet. The station building
will be about 35 feet by 45 feet. A generator enclosure will be located behind the
building. The station has been located in the median of Interstate-295 to minimize its
visual impact on the surrounding historical district and to minimize residential and
environmental impacts. The station will also be partially hidden behind appropriate
plantings and/or fencing with an approximate 70-foot set back from Wilbur Avenue.

Inflows to the station will flow through a proposed 30-inch gravity sewer
within the existing 60-inch sewer sleeve under 1-295 north of Wilbur Avenue. Inflow
to this gravity sewer will be from the 24-inch Brookdale gravity trunk sewer and the
18-inch Natick gravity trunk sewer. The sewer sleeve was constructed when 1-295
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was built in anticipation of the need for sewers in west Cranston. The sewer sleeve
starts on the west side of the highway, passes under the median, and ends on the east
side of the highway. Meshanticut Brook parallels the west side of the highway in this
area. Construction of the 30-inch gravity sewer to the sewer sleeve will require
crossing Meshanticut Brook. The sewer will be located below the brook invert.

The station will be cast-in-place-concrete with separate wet and dry wells. The
station will be about 35 feet deep. The vertical pumps and motors will be located on
the lower level of the dry well. All other mechanical and electrical equipment
(including alarm systems and the motor control center) will be located on the upper
level.

For initial study purposes, it was assumed a grinder/comminutor and manually
cleaned bar rack would be installed at the Wilbur pumping station. However, as an
alternative to the comminutor, the city has indicated a preference for a mechanically
cleaned bar screen. A manually cleaned bar rack and mechanically cleaned bar
screen will be installed in parallel on the incoming sewer line. Screenings will need
to be removed and disposed of. The advantages and disadvantages of each option is
discussed in Appendix B.

Initially, two variable-speed centrifugal pumps will be installed, each sized to
accommodate the projected peak flow for the year 2015 (flow capacity of 2,830 gpm
at 169 feet TDH). Space will be provided for the installation of a third pump so as to
accommodate the projected peak flow for the year 2045 (5,144 gpm). In order to
maintain flushing velocities of between 3 and 5 feet per second in the force main, it
will be necessary to control the pumps so that they do not operate below a flow rate
of 2000 gpm. At this flow rate the velocity in the force main is 3.4 fps which should
be sufficient to resuspend settled solids.

An alternative pumping strategy would be to install three constant speed
pumps. The advantages and disadvantages of each option is discussed in Appendix B.
The variable speed pumps are preferred by the city and are included in the
preliminary cost estimate.
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The emergency generator for 2015 conditions is 400kw? and is sized based on
backing up pumping capability for the 2015 projected peak flow rates only. The
generator auxiliaries such as the enclosure and the fuel tank are sized to allow either
addition of a second generator or replacement of the initial generator with a larger
unit when additional pumping equipment is installed. The cost for a 650kw unit is
included in the pumping station additional costs after year 2015.

The station location is in the 100-year floodplain for Meshanticut Brook. In
order to minimize the loss of floodplain and the resulting requirement to provide for
compensatory storage, the station has been located on higher ground at the rear of the
site. [Existing grades at the front of the site have been maintained, while grades to the
rear of the station have been lowered to level the site and to compensate for the loss
of flood storage created by the structure. The pumping station building will be
constructed such that the building ground floor will be elevated above the 100-year
flood elevation.

Retaining walls near the toe of the highway embankment are required to
provide adequate clearance for construction and permanent access around the pumping
station. A concrete-capped steel sheet pile wall (6 foot high average), anchored with
tie-backs into the existing highway embankment, has been assumed for preliminary
design.

The city will be required to obtain an easement from the Rhode Island
Department of Transportation (RIDOT) to site the pumping station in the median of
Interstate-295.  Final design plans including drainage calculations for the site will

? Budget price estimates were obtained from a manufacturer’s sales representative for

a 400 kw engine/generator unit ($65,000) and a 650 kw engine/generator unit ($125,000).
Both budget prices include costs for appropriately sized automatic transfer switches.
Installation costs were estimated at $3,000 for the 400 kw unit and $4,500 for the 650 kw
unit. Cost comparisons are based on a present worth comparison of two options using a 7-
3/4% discount rate. The first option was to install the 650 kw unit in 1995. The present
worth cost of that option is $129,500. The second option was to install a 450 kw unit in
1995 and a 650 kw unit in the year 2015. The present worth cost of that option is $97,102.
The present worth cost of installing the smaller unit now and the larger unit in 2015 is
$32,398 less than the present worth cost of installing the larger unit now.
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need to be developed and submitted to RIDOT for approval.

The selected site is in the Oaklawn Historic District. The appearance of the
building will need to be coordinated with the Rhode Island Historic Commission and
the Cranston Historic Commission during final design. The minutes of the June 14,
1994 meeting of the Cranston Historic Commission made recommendations that the
structure be sided with wood shingles or clapboard, that it resemble a shed or
outbuilding, and that a tight evergreen landscape screen be provided. These items
will be incorporated in final design of the station. The Historic Commission also
requested that a pitched roof be incorporated in the final design. The RIDOT has
indicated a strong preference for a flat roof design so that the roof is not visible above
the highway road elevation. A solution acceptable to both parties will need to be
developed during final design.

A wetland permit will be required from RIDEM for the Meshanticut Brook
crossing and pumping station construction.

Wilbur Force Main

The Wilbur pumping station would discharge into a proposed 9,000 feet long
16-inch diameter SDR 18 PVC force main which contains three automatic air release
manholes at relative high points. The force main was sized to carry the 2045
projected peak flow rate of 5,140 gpm. Plastic pipe was chosen because it retains a
smooth interior surface over time, therefore reducing friction losses and required
pump head. This was a critical concern for the Wilbur pumping station because of
the long force main and high static lift required. Because of the length of the force
main, the high peak flow velocity, and the high pumping head required, consideration
should be given to surge protection for the force main in final design. This could
take the form of a controlled closing type check valve on each pump discharge and/or
a surge relief valve piped from the common discharge header back to the pumping
station.

The proposed force main alignment is in Wilbur Avenue, Vinton Avenue,

Cranston Avenue, Sherman Avenue, Oaklawn Avenue, Freehold Street, and
Belvedere Drive. In the initial assessment, Turner Avenue was considered instead of
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Vinton Avenue for the force main location. However, for preliminary design, Vinton
Avenue was chosen over Turner Avenue to minimize potential utility relocations and
neighborhood disruption during sewer construction.

The total volume of wastewater contained in the force main is about 87,000
gallons. In order to ensure that the force main empties at least 4 times a day, thus
reducing the potential for odor problems, a minimum daily inflow of 350,000 gpd is
recommended at the pumping station.

The force main lifts the wastewater a total of 115 feet vertically to the city’s
Sockanosset Interceptor. In the first 2,000 feet, the sewer lifts the wastewater to a
high point in Vinton Avenue (about 50 feet vertically). The sewer then drops to a
low point in Cranston Street (about 20 feet vertically). At Sherman Avenue the sewer
rises to a high point on Belvedere Drive (about 85 feet vertically). At Belvedere
Drive the force main discharges to the city’s existing Sockanosset Interceptor.

Sockanosset Interceptor Improvements

This interceptor was constructed in 1961 to conveys flows from southeast
Cranston. It is 7,022 feet in length (based on the city sewer plans) and consists of
30-inch (5,359 feet), 22-inch (861 feet), and 18-inch (802 feet) diameter gravity
sewers. There are 36 manholes. About 4,700 feet of the interceptor is located in a
city sewer easement. The interceptor currently conveys flows from the city’s
Sherman pumping station and lateral sewers directly tributary to the interceptor.

The city requested that, as part of the preliminary design, a closed circuit
television (CCTV) inspection of the sewer line be performed to determine its
condition. This was accomplished and a report and video recording prepared by New
England Pipe Cleaning Company. In general, the sewer appears to be in good
condition; however, there are areas requiring rehabilitation. Problems noted during
the CCTV inspection are included in Table 5. Also there appeared to be more lateral
sewer connections noted during the field inspection than are recorded on the city’s
sewer record plans.
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Table 5. Sockanosset Interceptor, Sewer Line Defects and Possible Rehabilitation

Defect Number of | Rehabilitation*
sites
I/T at Lateral 16 sites Service Connection TV Inspection at 16
sites
Misaligned Joint/Open 15 sites Joint sealant with root inhibitor 13 sites
Joint

Joint testing and sealing two sites

Misaligned Joint/Visible | 6 sites 4 sites spot repair
gasket

2 sites section replacement

Crack in pipe 1 site Rehabilitation is listed as unknown,
location of crack is station 12402, 30-
inch sewer in Hoffman Avenue

* See "Sockanosset Interceptor Sewer, Cranston, RI, Closed Circuit Television

Inspection Report”, July 1994, prepared by New England Pipe Cleaning Company,
Watertown, Connecticut
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Costs associated with the normal operation and maintenance of existing sewer
lines which will be used as part of the proposed project were assumed to be the
responsibility of the city. The city should consider repairing the sewer as part of its
sewer maintenance program. The New England Pipe Cleaning Company Report
provides some rough estimates for spot repair.

A particular area for further investigation is the 18-inch sewer segment of the
interceptor. Six exposed joints were noted from manhole 57409.7 to 51+97.7 (512
feet). Also, the city from its review of the video tape noted that the smaller 18-inch
diameter pipe appears to be affected by corrosion as indicated by exposed aggregate.
The total length of the 18-inch sewer is 802 feet with 11 drop manholes.

For informational purposes, a cost to rehabilitate the 802 feet, 18-inch sewer
using cured in place pipe reconstruction was obtained from a pipe rehabilitation
company (Inliner, USA, Telecom March 29, 1995). The estimate provided was $150
per foot for pipe rehabilitation plus mobilization which would be about $30,000 to
$40,000. Thus a rough cost estimate for this work is about $150,000. However,
before a method or repair decision is made further engineering and economic
evaluation of the various rehabilitation options should be made by the city. This
evaluation should be conducted prior to the final design of the Wilbur pumping station
and force main.

Another problem noted during the inspection was that a portion of the 30-inch
sewer upstream from the siphon chamber (about 225 feet) was flowing full. Because
of the full pipe flow this portion of the interceptor was not inspected.

This problem had been noticed during a site visit prior to the CCTV
inspection. It was thought to be related to stop logs located in the siphon chamber.
Following the site visit, but before the CCTV inspection, the city removed some of
the stop logs from the chamber. (These stop logs appear to be included in the siphon
chamber design to control flow from the chamber into either the 16 or 27-inch
diameter pipeline.) However, partial removal of the stop logs did not solve the
problem. There is a need to investigate what is impacting the free flow in the 30-inch
sewer. This problem could interfere with the conveyance of additional flows from the
Wilbur pumping station.
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A comparison of estimated sewer hydraulic capacity based on the city’s sewer
plans, and projected year 2015 and 2045 flows to the interceptor including the Wilbur
pumping station, indicated that the sewer will have capacity to handle the projected
year 2015 flows. However, calculated surcharge in the sewer for the year 2045 flows
is estimated to impact service connections north of Pontiac Avenue. Therefore,
improvements are suggested to increase the capacity of a portion of the sewer for year
2045 flows. An additional 24-inch reinforced concrete gravity sewer (about 1,500
feet) will need to be added parallel to a portion of the existing 30-inch sewer at the
end of the interceptor between station 23+97 and Station 39+51. The portion of the
interceptor to be improved starts in Pontiac Avenue and continues in a sewer
easement between residential property and an existing 100-foot Providence Water
Supply Board right of way. The right of way contains a 42-inch water main.

An issue to be resolved by the city before the Wilbur pumping station and
force main can be built is the amount of I/I entering the Sockanosset interceptor and
its tributary area (including Sherman, Allard, and Amanda pumping station drainage
areas). Data provided by the city for a high flow event in March 1994 appear to
indicate a problem with I/I.  Any excessive I/I flows in the interceptor will need to
be corrected by the city, or they could interfere with the conveyance of future flows
from the Wilbur pumping station. The city should quantify existing flows to the
Sockanosset Interceptor before final design of the Wilbur pumping station and force
main is undertaken.

Siphon Analysis

Flows from the Sockanosset interceptor as well as flows from the Howard and
Worthington pumping stations enter the "siphon chamber”. The pipeline which
carries flows from the "siphon chamber"” to the Cranston WWTF consists of two
pipes: one 27- inches and the other 16- inches in diameter.

Originally, the siphon was a fairly conventional design; however, when the
WWTF was upgraded, the head works location was changed and new connections
were added to the pipeline to carry flow to the headworks. These connections are
immediately upstream of the drain chamber which is the lowest point on the pipeline.
This layout allows cleaning either pipe with minimal time out of service. It also
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means that this pipeline does not operate as a conventional siphon. Hydraulic
calculations for these pipes, based on the city sewer plans, indicate the capacity of the
16-inch sewer is 3,150 gpm and the 27-inch sewer is 12,400 gpm. The combined
capacity of the two pipes is 15,200 gpm. (This is less than the sum of the individual
pipes because flow from both lines pass through a 30-inch pipe in the connection
piping between the siphon and WWTF. Losses for fittings in the line between the
siphon and headworks--including bends, valves and the flow meter--were estimated by
approximating the 30-inch line with fittings as similar to a 27-inch line without
fittings. Projected year 2015 and 2045 average daily flows to the pipeline are about
3,900 gpm and 5,000 gpm. If flows increase as projected the 16-inch pipe will not
meet RIDEM siphon criteria that either pipe be capable of carrying the average daily
flow. This criteria is included in case one of the sewers were to become blocked.
However, this system is not a conventional siphon due to improvements made during
an upgrade of the WWTF. The current layout allows cleaning of either pipe with
minimal time out of service. Therefore, the cost for replacing the 16-inch sewer with
a larger diameter pipeline is not included in the connector project. However, this cost
is provided for informational purposes in Chapter 8, "Preliminary Estimates".

WWTF Influent Pumps

At present there are three Archimedes screw pumps at the WWTF which lift
wastewater from the end of the 16 and 27-inch pipeline to the headworks of the
WWTEF. Each has a flow capacity of 5,210 gpm. This allows for a total inflow of
10,420 gpm with two pumps operating and one as back-up. There is a fourth empty
screw pump bay. The projected year 2015 peak flow into these pumps with the
construction of the Wilbur pumping station and improvements to the Howard pumping
station is about 10,440 gpm. Therefore, the existing pumping capacity should be
adequate assuming the pumps are maintained in good condition by the city .

As flows increase beyond year 2015 projections, the output of the existing
pumps and motors could be increased to a maximum of about 5,600 gpm each
(11,200 gpm for two) by increasing pump operating speed. This would be most
easily accomplished by replacing the existing motor sheave on each V-belt drive with
a larger diameter sheave, and replacing the belts. This improvement should be
sufficient to handle the projected increase in flows to the screw pumps from the
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Wilbur pumping station. However, if flows also increase from the Howard pumping
station, the additional flows could not be accommodated without adding a fourth
pump. The following points were considered when evaluating the need for the fourth
screw pump after the year 2015. First, the additional flows are not expected to
exceed the pump capacity until the year 2025, assuming a linear increase in peak flow
rate. Second, the existing screw pumps will be 35 years old in the year 2015 and
may require replacement because of their age. Therefore, based on these
considerations only the cost for the improvements to the existing screw pumps are
considered in calculating the additional cost after year 2015 for the connector project.

Brookdale Gravity Trunk Sewer

The Brookdale trunk sewer (2,065 feet) will collect flows from the Comstock
and Tilcon gravity trunk sewers and the local area immediately northwest of the
proposed Wilbur pumping station. The sewer is in Natick Avenue and Herod Street
before turning south off-road between Brookdale Street and Meshanticut Brook. A
new sewer easement will be required between Herod Street and the pumping station
(about 1,400 feet). Hydraulic analysis for preliminary design revised the 30 and 36-
inch diameter pipes specified in the initial assessment to 24-inch diameter.

A wetlands permit from RIDEM will be required for the portion of the sewer
along Meshanticut Brook.

Tilcon Gravity Trunk Sewer

The Tilcon trunk sewer (2,595 feet) will provide a collection point for flows
from future lateral sewers along the north portion of Phenix Avenue and Olney
Arnold Road and adjacent areas. In the initial assessment, the sewer line was
considered to extend through the Tilcon Gammino gravel mining operation to Patti
Avenue (initial length of 6,250 feet). However, for the preliminary design, the trunk
sewer is terminated just above the intersection of Phenix Avenue and Natick Avenue.
The portion of the trunk sewer extending through the gravel pit was not considered in
the preliminary design because of the uncertainty of the pattern of projected future
industrial development at the site (after the mining operation is exhausted).
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The Tilcon sewer is located in Natick Avenue. The pipe diameters and
lengths are: 1,470 feet of 18-inch and 1,125 feet of 24-inch. The sewer goes off road
where Natick Avenue crosses Furnace Hill Brook. Hydraulic analysis for the
preliminary design revised the 30 and 24-inch pipes specified in the initial assessment
to 24 and 18-inch diameter sewers.

A wetlands permit from RIDEM will be needed for the Furnace Hill Brook
crossing and for sewer work in the road just below the location where an a unnamed

stream crosses Natick Avenue.

A new sewer easement will be required where the alignment goes off road
(about 200 feet).

Comstock Gravity Trunk Sewer

The Comstock trunk sewer (14,160 feet) will provide a collection point for
flows from future lateral sewers from residential developments extending from Hines
Farm Road, Wilbur Avenue, Phenix Avenue (north of Glenham Road and south of
Hillcrest Drive), Hope Road, Kimberley Lane, and east of Pippin Orchard Road.
Also, capacity is included in the portion of the trunk sewer starting at Phenix Avenue
to accommodate possible future flows from the Phenix pumping station proposed in
the feasibility assessment. Future flows from the Phenix pumping station and possibly
the Glenham road area may be routed to the Natick or Comstock trunk sewer
depending on future housing and lateral sewer development patterns.

The trunk sewer will start at Natick Avenue, go cross-country for a short
distance to Hines Farm Road, and follow Hines Farm Road. From Hines Farm
Road, the sewer will be located in Spring Meadow Court (a proposed road in a
planned development between Hines Farm Road and Phenix Avenue) to Phenix
Avenue, to Kimberly Lane. The sewer is in Kimberly Lane until it goes cross-
country between Fox Run and Iroquois Trail. In this area the sewer alignment is near
an unnamed stream. From Iroquois Trail, the sewer will go cross-country to Council
Rock Road.

The pipe diameters and lengths are: 1,645 feet of 12-inch, 3,380 feet of 15-
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inch, 4,840 feet of 18-inch, and 4,295 feet of 24-inch pipe. Hydraulic analysis for
the preliminary design revised a portion of the pipe diameter that was 15-inch in the
initial assessment to an 18-inch diameter pipe.

Portions of the sewer in the Hines Farm Road area near Furnace Hill Brook
in the initial assessment were located away from the brook. However, the sewer still
crosses Furnace Hill Brook at the foot of Kimberly Lane, and two other unnamed
streams near Iroquois Trail and below Echo Lane. A wetland permit from RIDEM
will be required for these stream crossings. Also a wetland permit for the cross-
country portion between Kimberly Lane and Iroquois Trail may be required.

A new sewer easement will be required in areas where the alignment is off-
road (about 4,500 feet).

Natick Gravity Trunk Sewer

The Natick trunk sewer will provide a collection point for flows from future
lateral sewers from residential developments including Natick Village and Natick
Avenue (south of Wilbur Avenue). Future flows from the Phenix pumping station
and possibly the Glenham road area may be routed to the Natick or Comstock trunk
sewer depending on future housing and lateral sewer development patterns.

In the initial assessment, the trunk sewer was proposed to go cross-country
between Natick Avenue and Glenham Road in an undeveloped hillside. In the
preliminary design, this reach of the sewer was eliminated due to the anticipated
difficulty and cost in constructing this line and the uncertainty of the development
pattern in this severely sloped area.

The total length of the sewer considered in preliminary design is 4,655 feet.
The sewer includes: 3,910 feet of 18-inch pipe and 745 feet of 12-inch pipe.

The Natick sewer will originate at the junction of the Brookdale trunk sewer
and the Wilbur pumping station inlet. From the Wilbur inlet, the sewer will cross
Brookdale Street and Wilbur Avenue and run cross-country between Wilbur Avenue
and Hornbeam Drive. Following Hornbeam Drive south to Locust Glen Drive, the
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sewer will then continue in a southerly direction for about 2,250 feet along Locust
Glen Drive before turning west across residential property to Comfort Drive.
Hornbeam Drive, Locust Glen Drive, and Comfort Drive are located in the Natick
Village subdivision. It will then exit Natick Village and terminate on Natick Avenue
approximately 745 feet south of Comfort Drive.

The alignment of the Natick sewer in roads in the Natick Village subdivision
was selected for preliminary design. In the initial assessment an alignment behind the
Natick Village subdivision adjacent to Meshanticut Brook and the 102- inch diameter
Providence Water Supply Board Aqueduct was analyzed. However, because of
wetland issues, real estate concerns, and location of the aqueduct, the road alignment
was considered a better location.

A new sewer easement will be required for about 500 feet in the area where
the sewer is off-road. Also in final design, special consideration should be given to
the initial portion of the trunk sewer that passes under the 102-inch diameter
Providence Water Supply Aqueduct.
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Chapter 8: PRELIMINARY ESTIMATES AND
DESIGN AND CONSTRUCTION ACTIVITIES

COST ESTIMATES

Preliminary cost estimates are presented in Table 6 for Service Area 1 and
Table 7 for Service Area 2. Total project costs include construction; real estate;
engineering and design; and construction management costs. Construction costs® for
sewers were developed based upon an estimation of the cost for:

excavation and backfill

earth support

control and diversion of water
traffic control

environmental protection

site work

pavement removal and replacement
sewer line appurtenances

existing utility relocations/protection
site restoration/landscaping

© 0 0 0 0 0 0 0 o O

Pumping station estimates also included structure and mechanical and electrical
equipment costs. Construction cost estimates include a contingency of 12 percent.

Real estate costs include temporary construction easements, permanent sewer
easements, fee acquisition or easements for pumping station property, and land
acquisition costs. Land values for easements and fee acquisition were based on a
review of real estate sales data for Cranston and review of the proposed sewer
alignments and pumping station locations. For real estate cost estimating purposes,
where the sewer is off-road, a 30-foot width is assumed for new permanent sewer
easements and a 20-foot width for temporary sewer construction easements. Land

*Preliminary construction cost estimate information for the project is included as
Attachment I to the Main Report.
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acquisition costs include costs for mapping, surveying, legal description, title
evidence, appraisal, negotiations, closing, and administrative costs. This cost is
estimated at $7,000 per ownership. Real Estate cost information is included in
Appendix E.

The following estimates were used for engineering and design costs for the

project:
Initial Engineering and Design Costs
Service Area 1 9 percent of the basic construction cost
Service Area 2 8 percent of the basic construction cost

Additional Cost After

Year 2015 Engineering and Design Costs
Service Area 1 NA
Service Area 2 9 percent of the basic construction cost

These fee percentages are developed for the projects in total and should not be applied
to individual project components.

Construction management includes supervision and administration costs during
construction and were estimated at:

Initial Construction Management Costs
Service Area 1 $127,000
Service Area 2 $295,000

These estimates are based on two contracts. If the projects are awarded as more than
two contracts, additional administration costs will need to be added for each contract.

Additional Cost After

Year 2015 Construction Management Costs
Service Area 1 NA
Service Area 2 6 percent of the basic construction cost
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TABLE 6. SERVICE AREA 1 - ESTIMATED SEWER CONNECTOR PROJECT COST
PRICE LEVEL, AUG 1994

INITAL COST
SCITUATE PUMPING STATION
Estimated Basic Construction Cost $307,000
Real Estate Cost $208,000
SCITUATE FORCE MAIN/VARIABLE GRADE SEWER
Estimated Basic Construction Cost $1,131,000 *
Real Estate Cost $28,000
Subtotal Basic Construction Costs $1,438,000
Real Estate Costs $236,000
Engineering and Design Costs $129,000
Construction Management Cost $127,000
TOTAL $1,930,000

* Note: resurfacing of Route 12 in the project area would increase the FM/VGS
basic construction cost by $231,000.
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TABLE 7. SERVICE AREA 2 - ESTIMATED SEWER CONNECTOR PROJECT COST

PRICE LEVEL, AUG 1994

WILBUR PUMPING STATION
Estimated Basic Construction Cost
Real Estate Cost

WILBUR FORCE MAIN
Estimated Basic Construction Cost
Real Estate Cost

SOCKANOSSET INTERCEPTOR IMPROVEMENTS
Estimated Basic Construction Cost
Real Estate Cost

INFLUENT PUMPS AT WWTF IMPROVEMENTS
Estimated Basic Construction Cost
Real Estate Cost

BROOKDALE GRAVITY TRUNK SEWER
Estimated Basic Construction Cost
Real Estate Cost

COMSTOCK GRAVITY TRUNK SEWER
Estimated Basic Construction Cost
Real Estate Cost

NATICK GRAVITY TRUNK SEWER
Estimated Basic Construction Cost
Real Estate Cost

TILCON GRAVITY TRUNK SEWER
Estimated Basic Construction Cost
Real Estate Cost

Subtotal Basic Construction Costs
Subtotal Real Estate Costs
Engineering and Design Costs
Construction Management Cost

TOTAL

INITIAL COST

$1,907,000
$39,000

$1,167,000
$9,000

$0
$0

$0
$0

$492,000
$123,000

$2,675,000
$324,000

$610,000
$84,000

$565,000
$25,000

$7,416,000
$604,000
$5983,000
$295,000

$8,908,000

ADDITIONAL COST
AFTER YEAR 2015

$301,000
$0

$0
$0

$277,000
$114,000

$3,000
$0

$0
$0

$0
$0

$0
$0

$0
$0

$581,000
$114,000
$52,000
$35,000

$782,000

Note: replacing the 16-inch R.C.P.P. diameter sewer (1,248 LF) to the influent pumps with a
a 24-inch diameter R.C.P.P. would increase the basic construction cost by $217,000.
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DESIGN AND CONSTRUCTION ACTIVITIES

At this time involvement of the Corps in the proposed project, is limited to
preparation of the feasibility report. If the Corps was to become involved further in
project implementation, the following are possible actions towards project
construction. These items require coordination with local agencies and submittal of
information from the final design phase of the work for project permits and approvals.

0 Develop and execute Project Cooperation Agreement with local sponsor
o Establish project financing
o Obtain all lands and easements necessary for project purposes

0 Prepare final design and preparation of plans and specification. Further
information required for final design of sewers and pumping stations
includes: utilities survey and topographic survey, possible hazardous
waste testing, and additional geotechnical explorations.* Also
archeological testing will be required in areas that are not previously
disturbed.® Fisheries survey may be required in areas where the sewer
has a close alignment to streams.

o Apply for required permits and approvals

4 Information on additional investigations and further explorations recommended for
final design are included in "Appendix C: Task 12a - Proposed Project, Geotechnical
Evaluations" and "Appendix D: Task 12c-Proposed Project Pumping Stations and Sewers,
Civil Engineering Design”.

5 The areas of concern for the project are those areas in west Cranston that are
located off road in previously undisturbed locations. These locations will need to be
archaeologically tested at the Phase I intensive survey level, prior to construction.
Approximately $50,000 will be required for the performance of this work. (This is an
estimate and may not reflect actual cost.) It should be noted that if any significant cultural
resources are uncovered or discovered then additional investigations would be required. The
cost for these studies cannot be estimated at this time.
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0 After completion of plans and specifications, acquisition
of required real estate, approvals, and permits, the
project is advertised for bids. Evaluate bids and if
considered responsive award construction contract.

o Start construction

Possible design and construction durations are shown in Figure 14.

Construction time includes preparation and approval of shop drawings,
mobilization time, construction, and final review and acceptance of the project. This
estimate does not include any adjustments in construction activities required for

environmental windows or other special considerations as it is not known when initial
construction would be undertaken.
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Chapter 9: IDENTIFICATION OF PERMITS AND APPROVALS

Wetlands Permit

During the Environmental Assessment process wetlands impacts were
identified. A mitigation plan was included in the Environmental Assessment to
minimize any impacts.

Wetlands regulation is under the jurisdiction of the Rhode Island, Department
of Environmental Management, Division of Freshwater Wetlands. The city will need
to submit an application to the RIDEM Division of Freshwater Wetlands for approval
to work in wetlands associated with the proposed project. The estimated time for
approval is approximately 4 to 6 months (possibly longer if a public hearing is
required). As part of the application process wetlands will need to be delineated in
the field along with limits of proposed construction activities.

Water Quality Certification

As part of the wetlands application and review process, it is anticipated that
the Division of Freshwater Wetlands will request a Water Quality Certification for the
project from the Rhode Island Division of Water Resources. The city may be
required to provide technical documentation beyond that required for the wetlands
review for RIDEM to complete the Water Quality Certification review process. The
time for approval is assumed to be concurrent with the Wetlands application.

Fisheries Resources

Based on discussions with the Rhode Island Division of Fisheries and Wildlife,
it is possible that RIDEM may require a fisheries survey in areas where sewer lines
have close alignments to streams.

Order of Approval to Construct Install or Modify Any System or Means of
Wastewater Treatment

The RIDEM Division of Water Resources requires a permit for installation or
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modification of a wastewater treatment system. It is anticipated that as part of the
approval process, it will be necessary for the city to demonstrate that any
infiltration/inflow problems to the Sockanosset interceptor that might interfere with
the conveyance of flows from the Wilbur pumping station and force main to the
WWTF will be corrected. Also, the city will likely be required to demonstrate that
the WWTF will have the ability to treat the additional flows. It is anticipated that the
approval process could exceed several months.

Archaeological Testing

The Rhode Island Historic Commission has identified the need to conduct
archeological Phase I testing in areas in west Cranston that are not previously
disturbed. If significant cultural resources are uncovered as a result of the Phase I
study, then additional investigations at the Phase II (site examination) level would be
necessary to determine the significance of these resources. If the resources are
determined to be eligible for listing on the National Register of Historic Places and
would be impacted by the proposed project, then a Phase III Data Recovery level
excavation would be required in order to extract and recover information the
resources may contain, prior to impact by project actions.
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Chapter 10: CONCLUSION

This report documents the results of studies performed as part of the Cranston
Wastewater Conveyance Feasibility Investigation. A summary of the proposed project
is shown in Table 8.

The feasibility study was conducted in two phases. The first phase is the
initial assessment of wastewater conveyance options. Study sites in Cranston were
identified by the city. The first phase included engineering, cost estimating, water
quality, ecological, archaeological and historic analysis; selection of the sewer
connector project in consultation with the city; and preparation of the Environmental
Assessment. The second phase is preparation of preliminary design for the project
and development of a preliminary cost estimate. The Main Report ,Feasibility
Investigation - Volume 1, presents a summary of developed information. Volumes 2
and 3 contain the technical appendices.

The project selected for preliminary design includes conveyance of wastewater
flows from residential and industrial areas in west Cranston that do not currently have
sewer service. The project does not include conveyance of flows from Central
Landfill.

The information presented in this report should assist the city in the decision
making process regarding future expenditures for improvements to and expansion of
the existing sewer system. The preliminary design information developed for the
connector project should assist the city in final design of this system.

This report does not evaluate the merits of providing sewers to west Cranston
nor does it provide justification for further Corps involvement. The decision as to
whether to extend sewers to west Cranston rests with the city. If the city decides to
undertake the project, state agencies, especially the Rhode Island Department of
Environmental Management, will be involved in project review and approving
permits.
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Table 8. Proposed Project Summary Information

SERVICE AREA 1

Scituate Pumping Station

Pumping Station located on Pippin Orchard Road
Fee acquisition of 0.3 acres

Archeological testing at site

Maintain 100 foot buffer from Furnace Hill Brook

Scituate Force Main/Variable Grade Sewer

FM/VGS crosses Furnace Hill Brook

Expand existing sewer easement between Amflex
Drive and Sailor Way, estimate 0.1 acre

Utility permit from RIDOT

Service Area 1 - Estimated Project Cost

Two 504 gpm submersible wastewater pumps
70Kw emergency generator

Pre-cast concrete wet well and valve pit
Equipment building 16 ft X 23 ft

Basic Construction Cost $307,000

Real Estate Cost $208,000 (includes severance
damages)

12,290 feet of 6-inch pipe

6,300 feet of FM/VGS located within shoulder
of State Route 12

Basic Construction Cost $1,131,000

Real Estate Cost $28,000

Basic Construction Cost $1,438,000
Real Estate Cost $236,000
Engineering and Design Cost $129,000
Construction Management Cost $127,000

Total $1,930,000




Table 8. Proposed Project Summary Information (continued)

SERVICE AREA 2
Wilbur Pumping Station

Pumping Station located in median of 1-295

Easement required from RIDOT, estimate 0.4 acres

Site within 100-year flood plain for
Meshanticut Brook

Structure to comply with State and City requirements for

construction in the Oaklawn National Register Historic

District and RIDOT requirements for construction in the

Median of 1-295

Influent gravity sewer to Pumping Station crosses
Meshanticut Brook

Wilbur Force Main

Located in city streets

Discharges to City’s existing Sockanosset
Interceptor at Belvedere Drive

City’s Existing Sockanosset Interceptor

Located in City streets and existing sewer easements

City’s Existing Influent Pumps at WWTF

Two 2,830 gpm wastewater pumps (with space
for future installation of a third pump)

Cast in-place concrete with separate wet and dry
wells

400 Kw emergency generator
Pumping station building 35 ft x 45 ft
Mechanically-cleaned bar screen

180 feet of 30-inch pipe within existing sewer
sleeve

Basic Construction Cost $1,907,000
Real Estate Cost $39,000

Additional Construction
Cost After Year 2015 $301,000

9,000 feet of 16-inch pipe
Basic Construction Cost $1,167,000

Real Estate Cost $9,000

Additional Construction Cost
After Year 2015 $277,000

Additional Real Estate Cost
After Year 2015 $144,000

Additional Construction Cost
After Year 2015 $3,000
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Table 8. Proposed Project Summary Information (continued)

SERVICE AREA 2

Brookdale Gravity Trunk Sewer

Portion of sewer adjacent to Meshanticut Brook

2,065 feet of 24-inch pipe

Archaeological testing where sewer is located off-road in Basic Construction Cost $492,000

previously undisturbed locations

New sewer easements, estimate 1 acre
Tilcon Gravity Trunk Sewer
Sewer crosses Furnace Hill Brook

Sewer terminates just south of unnamed
brook

Archaeological testing where sewer is located

off-road in previously undisturbed locations

New sewer easements, estimate 0.1 acre

Comstock Gravity Trunk Sewer

Sewer crosses Furnace Hill Brook

Sewer crosses unnamed stream south of
Iroquois Trail

Archaeological testing where sewer is located
off-road in previously undisturbed locations

New sewer easements, estimate 3.1 acres

Natick Gravity Trunk Sewer

Sewer crosses unnamed stream at Natick
Avenue

Archaeological testing where sewer is located
off-road in previously undisturbed locations

New sewer easements, estimate 0.3 acres

Real Estate Cost $123,000

length 2,595 feet:

1,470 feet of 18-inch pipe

1,125 feet of 24-inch pipe

Basic Construction Cost $565,000

Real Estate Cost $25,000

length 14,160 feet:

1,654 feet of 12-inch pipe
3,380 feet of 15-inch pipe
4,840 feet of 18-inch pipe
4,295 feet of 24-inch pipe

Basic Construction Cost $2,675,000

Real Estate Cost $324,000

length 4,655 feet:

3,910 feet of 18-inch pipe

745 feet of 12-inch pipe

Basic Construction Cost $610,000

Real Estate Cost $84,000
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Table 8. Proposed Project Summary Information (continued)

Service Area 2 - Estimated Project Cost

Initial Cost

Basic Construction Cost $7,416,000
Real Estate Cost $604,000
Engineering and Design Cost $593,000
Construction Management Cost $295,000
Total $8,908,000

Additiona;l Cost After Year 2015
Basic Construction Cost $581,000
Real Estate Cost $114,000
Engineering and Design Cost $52,000
Construction Management Cost $35,000
Total $782,000
Total Estimated Cost - Service Area 1 and Area 2 $10,838,00
$782,000

Additional Costs After Year 2015
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U.S. Army Corps of Engineers
PROJECT CRNSTN:  Feasibility Study - Section 117 - Wastewater Conveyance
PROJECT NOTES TITLE PAGE 2

-------------------------------------------------------------------------------------------------------------------------------

The estimate presented here is for construction only and does not include
real estate costs. Neither are the costs for engineering and design,
supervision and inspection, and administration included.

This estimate does include a total mark-up of 30 percent.
THE ESTIMATE 1S ROUNDED TO THE NEAREST $1000.
N.B. The following costs were developed but not included as part of the

initial costs.

01-06 # Resurfacing of Route 12
02-01.03 Additive Cost for PS for Year 2045
02-09 * Siphon Inlet Replacement

02-10 * WTF Screw Pumps

02-4A * Mod. Sockanosset Interceptor

PRICE LEVEL DATE: 08/9%.

LABOR ID: RHDSLN EQUIP ID: NAT92A Currency in DOLLARS CREW 1D: NAT92A  UPB ID: NAT92A



Thu 29 Sep 1994

PROJECT CRNSTN:

** PROJECT OWNER SUMMARY - LEVEL 3 (Rounded to 10007/s) **

U.S. Army Corps of Engineers

Feasibility Report

Feasibility Study - Section 117 - Wastewater Conveyance

TIME 15:34:30

SUMMARY PAGE 1

---------- D Y L T T T R T L L T O L L R L R T L R TR TRy

CONTINGN TOTAL COST

-------------------------------------------------------------------------------------------------------------------------------

LABOR ID: RHDSLN

QUANTY UOM

01 SERVICE AREA 1 NW. CRANSTON

01-01 oOption A/B - Scituate Ave. PS

CONTRACT

01-01.01 SITE WORK 68,000
01-01.02 PUMP STATION 206,000
Option A/B - Scituate Ave. PS . 274,000
01-02 Scituate Ave. - 6" FM/V.G.S.
01-02.01 # SITE PREPARATION 17,000
01-02.02 # TRAFFIC CONTROL 43,000
01-02.04 # PROTECT EXISTING UTILITIES 12300 LF 14,000
01-02.05 PAVEMENT REMOVAL (5%) 5400.00 SY 46,000
01-02.06 EXCAVATION 7400.00 cY 103,000
01-02.07 ROCK EXECAVATION 1000.00 cY 32,000
01-02.08 6" PVC PRESSURE PIPE 12300 LF 100,000
01-02.09 6" GATE VALVE AND BOX 4.00 EA 5,000
01-02.10 CLEANOUT MANHOLE 2.00 EA 4,000
01-02.11 AIR RELEASE MANHOLE 6.00 EA 15,000
01-02.12 BACKFILL MATERIAL 3400.00 cY 17,000
01-02.13 SAND BLANKET 700.00 cy 10,000
01-02.14 GRAVEL BACKFILL - BORROW 1800.00 cY 27,000
01-02.15 TEMPORARY PAVEMENT - 2wn 5400.00 SY 65,000
01-02.16 REMOVAL OF TEMPORARY PAVEMENT 5400.00 sY 24,000
01-02.17 # SAW CUT PAVEMENT 23000 LF 33,000
01-02.18 # TACKCOAT 5900.00 SF 0
01-02.19 # 2% SURFACE COURSE 6700.00 SY 54,000
01-02.20 2" BINDER COURSE 6700.00 SY 41,000
01-02.21 18 " COMPACTED GRAVEL 2100.00 sY 13,000
01-02.22 THRUST BLOCKS, CONCRETE 30.00 cy 7,000
01-02.23 CONCRETE ENCASEMENT - (60LF) 5.00 cY 1,000
01-02.24 TURF 2600.00 SY 5,000
01-02.25 EARTH SUPPORT SYSTEMS 308,000
01-02.26 CLEARING AND GRUBBING 0.50 ACR 2,000
01-02.27 CONTROL & DIVERSION OF WATER 23,000
Scituate Ave. - 6" FM/V.G.S. 12300 LF 1,010,000
01-06 # RESURFACING OF ROQUTE 12
01-06.01 SITE PREPARATION 8,000
01-06.02 TRAFFIC CONTROL 14.00 DAY 10,000
01-06.04 MOD/PROTECT EXISTING UTILITIES 14,000
01-06.05 PAVEMENT RESURFACING 6300.00 LF 252,000
01-06.06 PAVEMENT PAINTING 8,000

EQUIP ID: RGO192

Currency in DOLLARS

8,000
25,000

121,000

1,000
1,000
2,000

30,000
1,000

CREW ID: NAT92A

Additional information for the Scituate PS is included on Summary Page A

76,000
231,000

307,000

19,000
48,000
16,000
52,000
115,000
36,000
112,000
5,000
4,000
17,000
19,000
12,000
30,000
73,000
27,000
37,000
0
60,000
46,000
15,000
8,000
1,000
6,000
345,000
2,000
26,000

1,131,000

10,000
11,000
16,000
282,000
9,000

UPB ID: NAT92A



Thu 29 Sep 1994 U.S. Army Corps of Engineers TIME 15:34:30
PROJECT CRNSTN:  Feasibility Study - Section 117 - Wastewater Conveyance
Feasibility Report SUMMARY PAGE 2
** PROJECT OWNER SUMMARY - LEVEL 3 (Rounded to 1000‘s) **

LR R D L L T T Lk L L T L I T T

QUANTY UOM CONTRACT CCNTINGN  TOTAL COST
# RESURFACING OF ROUTE 12 €300.00 LF 292,000 35,000 328,000
SERVICE AREA 1 NW. CRANSTON 1.00 EA 1,576,000 189,000 1,765,000

02 SERVICE AREA 2 - W. CRANSTON

02-01 Option A/B/C - WILBUR PUMP STA. Additional information for the Wilbur PS is included on Summary Page B

02-01.01 SITE WORK - MEDIAN OF 1-295 563,000 3,000 31,000
02-01.02 PUMP STATION (FOR YEAR 2015) 1,139,000 137,000 1,276,000
02-01.03 ADDITIVE COST TO PS FOR YR 2045 269,000 32,000 301,000

Option A/B/C - WILBUR PUMP STA. 1,971,000 237,000 2,208,000

02-04 Opt.C: WILBER FORCE MAIN

02-04.01 SITE PREPARATION 2,000 0 2,000

02-04.02 TRAFFIC CONTROL 33,000 4,000 37,000
02-04.03 ENVIRONMENTAL PROTECTION 450.00 LF 3,000 0 3,000
02-04.04 PROTECT/MCOIFY EXT. UTILITIES  $000.00 LF 16,000 2,000 18,000
02-04.06 CONTROL/DIVERSION OF WATER 9.00 DAY 8,000 1,000 9,000
02-04.07 PAVEMENT. REMOVAL (3") 5500.00 SY 25,000 3,000 28,000
02-04.08 EARTH SUPPORT SYSTEM 93,000 11,000 104,000
02-04.09 EXCAVATION 7500.00 cY 109,000 13,000 122,000
02-04.10 ROCK EXCAVATION 700.00 cY 22,000 3,000 25,000
02-04.11 16" PRESSURE PIPE $000.00 LF 428,000 51,000 480,000
02-04.12 12" DUCTILE IRON PIPE 40.00 LF 2,000 0 2,000
02-04.13 16" GATE VALVE & BOX 5.00 EA 41,000 5,000 46,000
02-04.14 12" GATE VALVE & BOX 5.00 EA 13,000 2,000 14,000
02-04.15 AIR RELEASE MANHOLE 3.00 EA 7,000 1,000 8,000
02-04.16 BACKFILL MATERIAL = RANDOM 2600.00 €Y 13,000 2,000 15,000
02-04.17 PIPE BEDDING - (SANDY GRAVEL)  740.00 CY 11,000 1,000 12,000
02-04.18 GRAVEL BACKFILL - BORROW 2100.00 CY 31,000 4,000 35,000
02-04.19 184 COMPACTED GRAVEL BASE 3500.00 SY 2,000 0 2,000
02-04.20 TEMPORARY PAVEMENT (21) 4500.00 SY 53,000 6,000 60,000
02-04.21 REMOVAL OF TEMPORARY PAVEMENT  4500.00 SY 20,000 2,000 23,000
02-04.22 SAW CUT PAVEMENT 18000 LF 26,000 3,000 29,000 :
02-04.23 TACK COAT 4500.00 SF 0 0 0
02-04.24 1 1/2" BIT CONC SURFACE COURSE  5500.00 SY 33,000 4,000 37,000
02-04.25 1 1/2" BIT CONC BINDER COURSE  5500.00 SY 25,000 3,000 28,000 .
02-04.26 THRUST BLOCKS/ENCASEMENT 110.00 ¢y 26,00'0 3,000 29,000

Opt.C: WILBER FORCE MAIN 9000.00 LF 1,042,000 125,000 1,167,000

02-05 Opt.D: W. CRANSTON TRUNK SEWERS  Additional information for the trunk sewers is included on Summary Pages C through F

02-05.01 BROOKDALE TRUNK SEWER (GRAVITY) 2065.00 LF 439,000 53,000 492,000

LABOR ID: RHDSLN EQUIP ID: RG0192 Currency in DOLLARS CREW ID: NAT92A  UPB ID: NAT92A



Thu 29 Sep 1994

PROJECT CRNSTN:

U.S. Army Corps of Engineers

Feasibility Report

Feasibility Study - Section 117 - Wastewater Conveyance

** PROJECT OWNER SUMMARY - LEVEL 3 (Rounded to 1000‘s) **

TIME 15:34:30

SUMMARY PAGE 3

...............................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------

LABOR ID: RHDSLN

QUANTY UOM

02-05.02 NATICK/PHENIX TRUNK SEWER 4655.00 LF
02-05.03 COMSTOCK GRAVITY SEWER 14160 FT
02-05.04 TILCON GRAVITY SEWER 2595.00 LF

Opt.D: W. CRANSTON TRUNK SEWERS 23475 LF
02-09 *SIPHON INLET REPLACEMENT
02-09.01 SITE PREPRATION 1250.00 LF
02-09.02 TRAFFIC CONTROL
02-09.03 CONTROL AND DIVERSION OF WATER 12.50 DAY
02-09.04 PAVEMENT REMOVAL 910.00 sY
02-09.05 EARTH SUPPORT SYSTEM - TRENCH BX  13.00 DAY
02-09.06 EXCAVATION 1800.00 CY
02-09.07 ROCK EXCAVATION 14.00 CY
02-09.08 REMOVAL OF EXISTING 16" RCCP 1250.00 LF
02-09.09 INSTALL NEW 24 RC PRESSURE PIPE 1250.00 LF
02-09.10 COMPACTED RANDOM FILL 680.00 CY
02-09.11 GRAVEL BORROW 650.00 Cy
02-09.12 PIPE BEDDING 150.00 cy
02-09.13 COMPACTED GRAVEL BASE - 18 630.00 sy
02-09.14 TEMPORARY PAVEMENT (2%) 75.00 TON
02-09.15 REMOVAL OF TEMPORARY PAVEMENT 770.00 sY
02-09.16 SAW CUT PAVEMENT 2500.00 LF
02-09.17 TACKCOAT 630.00 SF
02-09.18 1 1/2" BIT. CONC. SURFACE COURSE 910.00 SY
02-09.19 1 1/2» BIT. CONC. BINDER COURSE  910.00 SY

*SIPHON INLET REPLACEMENT
02-10 *WATF SCREW PUMPS
02-10.01 7.5" DIAM, 3 BELT SHEAVE 3.00 EA
02-10.02 SF BUSHING 3.00 EA
02-10.03 5v X 800 BELT 9.00 EA

*WWTF SCREW PUMPS 3.00 EA
02-4A *Opt C: MOD. SOCKANOSSET INTER.
02-4A.01 SITE PREPARATION
02-4A.02 TRAFFIC CONTROL
02-4A.03 ENVIRONMENTAL PROTECTION 155.40 LF
02-4A.04 PROTECT/MODIFY EXT. UTILITIES 1554.00 LF
02-4A.05 CLEARING AND GRUBBING 0.80 ACR
02-4A.06 CONTROL/DIVERSION OF WATER 8.00 DAY
02-4A.07 PAVEMENT REMOVAL - 3" (150 (f) 110.00 sy
02-4A.08

EARTH SUPPORT SYSTEM

EQUIP ID: RGO192

Currency in DOLLARS

544,000
2,389,000
505,000

-----------

2,000
10,000
1,000
3,000
3,000
7,000
0
96,000

65,000
287,000
61,000

...........

465,000

-----------

23,000

1,000
0
12,000

CREW ID: KAT92A

610,000
2,675,000
565,000

-----------

2,000
12,000
1,000
3,000
3,000
8,000
1,000
107,000

UPB ID: NAT92A



Thu 29 Sep 1994

PROJECT CRNSTN:

U.S. Army Corps of Engineers

Feasibility Report

TIME 15:34:30

Feasibility Study - Section 117 - Wastewater Conveyance

** PROJECT OWNER SUMMARY - LEVEL 3 (Rounded to 1000's) **

4

-------------------------------------------- T L L R T e kT X U

LABOR ID: RHDSLN

02-4A.09
02-4A.10
02-4A.11
02-4A.12
02-4A.16
02-4A.17
02-4A,18
02-4A.19
02-4A.20
02-4A.21
02-4A.22
02-4A.23
02-4A.24
02-4A.25
02-4A.27

EQUIP ID: RGO192

QUANTY UOM
EXCAVATION 2800.00 cY
ROCK EXCAVATION 100.00 ¢y
24% PIPE, REINFORCED CONCRETE 1554.00 LF
SANITARY SEWER MANHOLE(S) 8.00 EA
RANDOM BACKFILL MATERIAL 2000.00 ¢y
PIPE BEDDING (SANDY GRAVEL) 190.00 CY
GRAVEL BACKFILL (BORROW) 570.00 cY
18" COMPACTED GRAVEL BASE 75.00 sy
TEMPORARY PAVEMENT (2") 10.12 TON
REMOVAL OF TEMPORARY PAVEMENT 92.00 sy
SAW CUT PAVEMENT 300.00 LF
TACK COAT 75.00 SF
1 1/2" BIT CONC SURFACE COURSE 110.00 sy
1 1/2" BIT CONC BINDER COURSE 110.00 sY
TURF (6") 3900.00 sy
*Opt C: MOD. SOCKANOSSET INTER. 1554.00 LF
SERVICE AREA 2 - W. CRANSTON 1.00 EA
Feasibility Study - Section 117 1.00 EA

Currency in DOLLARS

CONTRACT

8,910,000

SUMMARY PAGE
CONTINGN TOTAL COST
4,000 35,000
0 4,000
5,000 48,000
2,000 17,000 ;
1,000 11,000
0 3,000
1,000 10,000
0 1,000
0 1,000
0 0
0 0
0 0
0 1,000
0 1,000
1,000 8,000

......................
......................

......................

1,069,000 9,979,000

CREW ID: NAT92A UPB ID: NATF2A



Wed 05 Oct 1994

U.S. Army Corps of Engineers
PROJECT CRNSTN:  Feasibility Study - Section 117 - Wastewater Conveyance
Feasibility Report

** PROJECT OWNER SUMMARY - LEVEL 4 (Rounded to 1000’s) **

TIME 09:18:37

SUMMARY PAGE

A

...............................................................................................................................

...............................................................................................................................

01 SERVICE AREA 1 NW. CRANSTON

01-01 Option A/B - Scituate Ave. PS

01-01.01 SITE WORK

01-01.01.01 SITE PREPARATION
01-01.01.02 ENVIRONMENTAL PROTECTION
01-01.01.03 CONTROL AND DIVERSION OF WATER
01-01.01.04 ROCK EXCAVATION

01-01.01.05 EXCAVATION

01-01.01.09 FOUNDATION WATERPROOFING
01-01.01.10 COMPACTED GRAVEL BORROW
01-01.01.12 1 1/2" SURFACE COURSE
01-01.01.13 1 1/2" BINDER COURSE
01-01.01.15 PC CONCRETE BUMBERS
01-01.01.16 18" GRAVEL FILL - COMPACTED
01-01.01.17 CHAIN LINK FENCE W/GATE - 6’
01-01.01.18 UTILITIES

01-01.01.19 LANDSCAPING

01-01.01.20 TURF - TOPSOIL AND SEEDING

SITE WORK

01-01.02 PUMP STATION

01-01.02.01 Architectural

01-01.02.03 Electrical

01-01.02.04 Mechanical (2015 & 2045)
PUMP STATION

Option A/B - Scituate Ave. PS

440.00 LF
30.00 DAY
130.00 cY
320.00 cy
1200.00 SF
100.00 Cy
540.00 sy
540.00 sy
2.00 EA
270.00 cY
310.00 LF

600.00 sY

1.00 EA

45,000
12,000
149,000

274,000

1,000

3,000
1,000

5,000
1,000
18,000

------------

33,000

----------

51,000
13,000
167,000

307,000




Wed 05 Oct 1994 U.S. Army Corps of Engineers TIME 09:18:37
PROJECT CRNSTN: Feasibility Study - Section 117 - Wastewater Conveyance
Feasibility Report ) SUMMARY PAGE B
** PROJECT OWNER SUMMARY - LEVEL 4 (Rounded to 1000s) **

...............................................................................................................................

QUANTY UCM CONTRACT CNTINGN TCTAL COST
02 SERVICE AREA 2 - W. CRANSTON
02-01 Option A/B/C - WILBUR PUMP STA.
02-01.01 SITE WORK - MEDIAN OF ]-295
02-01.01.01 SITE PREPARATION 6,000 1,000 6,000
02-01.01.02 ENVIRONMENTAL PROTECTION 550.00 LF 0 0 0
02-01.01.03 CONTROL AND DIVERSICN OF WATER €0.00 CAY 43,000 ' 2,c00 71,000
02-01.01.04 EARTH SUPPORT SYSTEM(S) 262.80 TON 250,000 25,000 324,000
02-01.01.05 STRUCTURAL EXCAVATION 3700.00 Cy 9.000 1,000 10,000
02-01.01.06 PERIMETER DRAIN - 4" 145.00 LF 1,000 0 1,000
02-01.01.07 OUTLET PIPE- 12" RCP 60.00 LF 1,000 0 1,000
02-01,01,08 30" REINFORCED CONC PIPE £6.00 LF 3,000 0 3,000
02-01.01.09 FOQUNDATION WATERPROOFING 6000.00 sF 12,000 1,000 13,000
02-01.01.12 1 1/2" SURFACE COURSE 740.00 sy 5,000 1,000 5,000
02-01.01.13 1 1/2" BINDER COURSE 740.00 sY 5,000 1,000 5,000
02-01.01.14 CONCRETE STAIRWAY 20.00 cY 2,000 ] 2,000
02-01.01.15 PC CONCRETE BUMBERS 2.00 EA 0 0 0
02-01.01.16 GRAVEL FILL - COMPACTED 550.00 cy 7,000 1,000 8,000
02-01.01.17 CHAIN LINK FENCE wW/GATE - &' 400.00 LF 5,000 1,000 6,000
02-01.01,18 UTILITIES 3,000 0 3,000
02-01.01.19 LANDSCAPING 4,000 0 4,000
02-01.01.20 TURF - TOPSOIL AND SEEDING 1100.00 sy 2,000 0 2,000
02-01.01.21 TRAFFIC CONTROL 45,000 5,000 50,000
02-01.01.23 (SAND BLANKET) PIPE BEDDING 10.00 ¢y 0 0 0
02-01.01.26 SCREENED GRAVEL BACKFILL 1,000 0 1,000
02-01.01.26 PREMOVE 60" SEWER SLEEVE 45.00 LF 16,000 2,000 18,000
02-01.01.27 CONCRETE, MISC 856.00 CY 42,000 5,000 47,000
02-01.01.28 PAVEMENT REMOVAL 33.00 sY 2,000 0 3,000
02-01.01.29 SAW CUT PAVEMENT 75.00 LF 0 0 0
02-01.01.30 BITUMINOUS CONCRETE SWALE 75.00 LF 3,000 - 0 4,000
02-01.01.31 18" GRAVEL BASE 740.00 sY 5,000 1,000 5,000
02-01.01,32 METAL HANDRAIL 55.00 LF 2,000 ] 2,000
02-01.01.33 COMPACTED RANDOM FILL 250.00 ¢y 1,000 0 1,000
02-01.01.34 COMPACTED GRAVEL BORROW 810.00 cY 17,000 2,000 19,000
02-01.01.35 GRAVEL BORROW 30.00 cY 1,000 0 1,000
02-01.01.36 30" HDPE PIPE IN SLEEVE 180.00 LF 13,000 2,030 15,000
SITE WORK ~ MEDIAN OF [-295 £63,000 68,000 631,000
02-01.02 PUMP STATION (FOR YEAR 2015)
02-01.02.01 ARCHITECTURAL L. 470,000 56,000 527,000
02-01.02.02 MECHANICAL (2015) 582,000 70,000 651,000
02-01.02.03 ELECTRICAL 87,000 10,000 98,000
.......... ‘4 crescesrewe sscncmeceane
PUMP STATION (FOR YEAR 2015) 1,139,000 137,000 1,276,000
02-01.03 ADDITIVE COST TO PS FOR YR 2045
02-01.03.01 MECHANICAL (2045) 266,000 32,000 298,000
02-01.03.02 ELECTRICAL 3,000 0 3,000
ADDITIVE COST TO PS FOR YR 2045 269,000 32,000 301,000

Option A/B/C - WILBUR PUMP STA. ’ 1,671,000 237.000 Z.272.000



-

Wed 05 Oct 1994 U.S. Army Corps of Engineers TIME 09:18:37
PROJECT CRNSTH:  Feasibility Study - Section 117 - Wastewater Conveyance
Feasibility Report SUMMARY PacE €
*= PROJECT OWNER SUMMARY - LEVEL &4 (Rounded to 1000’s) **

QUANTY UOM CONTRACT CONTINGN TOTAL COST
----- PRI P IR SRR PR PE R e L LT T TP

02-05 Opt.D: W. CRANSTON TRUNK SEWERS
02-05.01 BROOKDALE TRUNK SEWER (GRAVITY)
02-05.01.01 TRAFFIC CONTROL 2065.00 LF 12,000 1,000 14,000
02-05.01.02 ENVIRONMENTAL PROTECTION 1035.00 LF 6,000 1,000 7,000
02-05.01.03 PROTECT/MODIFY EXT UTILITIES 2085.00 LF 7,000 1,000 8,000
02-05.01.04 CLEARING AND GRUBEING 0.70 ACR 2,000 0 3,000
02-05.01.05 CONTROL & DIVERSION OF WATER 23.00 DAY 21,000 3,000 24,000
02-05.01.06 PAVEMENT REMOVAL (3") 520.00 sY 2,000 0 3,000
02-05.01.07 EARTH SUPPORT SYSTEMS 188,000 23,000 211,000
02-05.01.08 EXCAVATION 3800.00 Cy 48,000 6,000 54,000
02-05.01.09 ROCK EXCAVATION 190.00 CY 6,000 1,000 7,000
02-05.01.10 REINFORCED CONCRETE PIPE (24") 2065.00 LF 53,000 6,000 60,000
02-05.01.12 SANITARY SEWER MANHOLES 10.00 EA 23,000 3,000 26,000
02-05.01.13 BACKFILL MATERIAL 2000.00 CY 10,000 1,000 11,000
02-05.01.14 PIPE BEDDING (SANDY GRAVEL) 260.00 CY 4,000 0 4,000
02-05.01.15 GRAVEL BORROW (BACKFILL) 750.00 CY 16,000 2,000 17,000
02-05.01.16 COMPACTED GRAVEL BASE (18") 360.00 sY 2,000 0 2,000
02-05.01.17 TEMPORARY PAVEMENT (2") 440.00 sY 5,000 1,000 6,000
02-05.01.18 REMOVAL OF TEMPORARY PAVEMNENT 440.00 sY 2,000 0 3,000
02-05.01.19 SAW CUT PAVEMENT 1400.00 LF 2,000 0 4,000
02-05.01.20 TACK COAT 360.00 SF 0 0 0
02-05.01.21 1 1/2% BIT CONC SURFACE COURSE 42.90 TON 3,000 0 3,000
02-05.01.22 1 1/2" BIT CONC BINDER COURSE 42.90 TON 2,000 0 3,000
02-05.01.23 TURF - & 3700.00 sY 17,000 2,000 18,000
02-05.01.24 CONCRETE ENCASEMENT/CRADLE 9.00 cY 3,000 0 3,000
02-05.01.25 SITE PREPARATION 1,000 ] 1,000

BROOKDALE TRUNK SEWER (GRAVITY) 2065.00 LF. 439,000 53,000 492,000
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PROJECT CRNSTN:
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U.S. Army Corps cf Engineers

02:05.02 NATICK/PHENIX TRUNK SEVER

02-05.02.01
02-05.02.02
02-05.02.02
02-05.02.04
02-05.62.05
02-05.02.06
02-05.02.07
02-05.02.08
02-05.02.09
02-05.02.10
02-05.02.11
02-05.02.12
02-05.02.13
02-05.02.14
02-05.02.15
02-05.02.16
02-05.02.17
02-05.02.18
02-05.02.19
02-05.02.20
02-05.02.21
02-05.02.22
02-05.02.23
~02-05.02.24
02-05.02.26

N

TRAIFIC CONTROL
ENVIRONMENTAL PROTECTION
PROTECT/MCDIFY EXT. UTILITIES
CLEARING AND GRUBBING
CONTROL/DIVERSION OF WATER
PAVEMENT REMOVAL (3")
EARTH SUPPORT SYSTEMS
EXCAVATION

ROCK EXCAVATION

REINFORCED CONC PIPE - 18"
REINFORCED CONC PIPE - 12v
SANITARY SEWER MANHOLES

BACKFILL MATERIAL - RANDOM FILL

PIPE BEDDING - (SANDY GRAVEL)
GRAVEL BACKFILL - BORROW
CCMPACTED GRAVEL BASE - 18"
TEMPORARY PAVEMENT (2")
REMOVAL OF TEMPORARY PAVEMENT
SAW CUT PAVEMENT

TACK COAT

1 1/2" BIT CONC SURFACE COURSE
1 1/24 BIT CONC BINDER COURSE
TURF - &

12" REIN CONC PIPE

SITE PREPARATION

NATICK/PHENIX TRUNK SEWER

CUANTY LCM CONTRACT

4000.00
4655.00
~ 0.40
T .8.00
2200.00

7600.00
760.00
3910.00
105.00
30.00
4200.00
480.00
1600.00
$00.00
2200.00
2200.00
8000.00
2000.09
2500.00
2600.00
1500.00
640.00
1.00

4£55.00

LF
LF

ACR
DAY

SY

CY
cY
LF
LF
EA
cy
cY
cy
cy
sY
sY
LF
SF
sY
sY
sY
LF
EA

LF

...........

544,000

Feesibility Study - Sectien 117 - Wastewater Conveyance
Feasibility Report
** PROJECT CWNER SUMMARY - LEVEL 4 (Rourded to 1000's) **

CNTINGH

—
Mt ro O - o

............

2,000

TIME 09:18:37

SMMARY pacs D

22,000
2,000
34,000
1,000
8,000
11,020
82,000
109,000
25,000
72,000
2,000
£5,000
24,000
8,000
27,000
12,000
29,000
11,020
13,000
0
17,000
13,000
4,000
10,000
4,000

610,000
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Wed 05 Oct 1994

U.S. Army Corps of Engineers
PROJECT CRNSTN: Feasibility Study - Section 117 - Wastewater Conveyance

TIME 09:18:37

E

Feasibility Report SUMMARY PACE
** PROJECT OWNER SUMMARY - LEVEL 4 (Rounded to 1000‘s) **

QUANTY UCM CONTRACT CONTINGN TOTAL COST

02-05.03 COMSTOCK GRAVITY SEWER
02-05.03.01 TRAFFIC CONTROL 49,000 6,000 55,000
02-05.03.02 ENVIRONMENTAL PROTECTION 4720.00 LF 3,000 0 4,000
02-05.03.03 PROTECT/MODIFY EXT UTILITIES 7120.00 LF 12,000 1,000 14,000
02-05.03.04 CLEARING AND GRUBBING 2.50 ACR 8,000 1,000 9,000
02-05.03.05 CONTROL & DIVERSION OF WATER 36.00 DAY 34,000 4,000 28,000
02-05.03.06 PAVEMENT REMOVAL (3™M) 5100.00 sY 23,000 3,000 25,000
02-05.03.07 EARTH SUPPORT SYSTEMS 774,000 93,000 867,000
02-05.03.08 EXCAVATION 27000 cY 374,000 45,000 419,000
02-05.03.09 ROCK EXCAVATION 7100.00 cY 227,000 27,000 254,000
02-05.03.10 REINFORCED CONC PIPE - 12v 1645.00 LF 22,000 3,000 25,000
02-05.03.11 REINFORCED CONC PIPE - 15¢ 3380.00 LF 51,000 6,000 57,000
02-05.03.12 REINFORCED CONC PIPE - 24t 4295.00 LF 124,000 15,000 129,000
02-05.03.13 SANITARY SEWER MANHOLES $63.00 EA 104,000 12,000 116,000
02-05.03.14 BACKFILL MATERIAL 16000 CcY 81,000 10,000 90,000
02-05.03.15 PIPE BEDDING - SANDY GRAVEL 1400.00 CY 21,000 3,000 23,000
02-05.03.16 GRAVEL BACKFILL - BORROW 4400.00 cY 66,000 8,000 74,000
02-05.03.17 COMPACTED GRAVEL BASE - 18" 5100.00 sy 32,000 4,000 35,000
02-05.03.18 TEMPORARY PAVEMENT (2%) 6100.00 sY 71,000 9,000 80,000
02-05.03.19 REMOVAL OF TEMPORARY PAVEMENT 6100.00 sy 27,000 3,000 31,000
02-05.03.20 SAW CUT PAVEMENT 18000 LF 26,000 3,000 29,000
02-05.03.21 TACK COAT 4500.00 sF 0 0 0
02-05.03.22 1 1/2" BIT CONC SURFACE COURSE  7100.00 SY 45,000 5,000 50,000
02-05.03.23 1 1/2" BIT CONC BINDER COURSE 7100.00 sY 34,000 4,000 38,000
02-05.03.24 TURF - 6" 12000 SY 19,000 2,000 21,000
02-05.03.25 18" R.C.Cohcrete Pipe 4840.00 LF 100,000 12,000 112,000
02-05.03.26 SEWER DROP MANHOLES 15.00 EA 51,000 6,000 58,000
02-05.03.27 SITE PREPARATION 1.00 EA 12,000 1,000 13,000
COMSTQCK GRAVITY SEWER 14160 FT 2,389,000 287,000 2,675,000




Wed 05 Oct 1994 U.S. Army Corps of Engineers TIME 09:18:37
PROJECT CRNSTN: Feasibility Study - Section 117 - Wastewater Conveyance
Feasibility Report SUMMARY PACE T
** PROJECT CWNER SUMMARY - LEVEL 4 (Rounded to 1000/s) **

...........................................................
....................................................................

CUANTY UOM CONTRACT CONTINGN  TOTAL COST
02-05.04 TILCON GRAVITY SEWER
02-05.04.01 TRAFFIC CONTROL 14,000 2,000 15,000
02-05.04.02 ENVIRONMENTAL PROTECTION 2555.00 LF 6,000 1,CC0 7,000
02-05.04.03 PROTECT/MOOIFY EXT UTILITIES 2555.00 LF 5,000 1,CC0 5,000
02-05.04.04 CLEARING AND GRUBBING 0.20 ACR 1,000 0 1,000
02-05.04.05 CONTROL & DIVERSION OF WATER 20.00 DAY 19,000 ¢,C30 21,000
02-05.04.06 PAVEMENT REMOVAL (3") 1600 .00 SY 7,000 1,020 g,0co
02-05.04.07 EARTH SUPPORT SYSTEMS 201,000 ¢4,C30 225,000
02-05.04.08 EXCAVATION 5300.00 Cy 53,000 £,C20 60,CC0
02-05.04.09 ROCK EXCAVATION 280.00 CY 9,000 1,020 10,000
02-05.04.10 18" REINFORCED CONCRETE PIPE 1470.00 LF 27,000 3,C00 30,000
02-05.04.11 24" REINFORCED CONC PIPE 1125.00 LF 32,000 4,000 36,000
02-05.04.13 SANITARY SEWER MANHOLES 12 .00 EA 21,000 3,000 24,000
02-05.04.14 BACKFILL MATERIAL - RANDOM FILL 4%00.00 CY 25,000 3,C00 28,000
02-05.04.15 PIPE BEDDING - (SAND BLANKET) 290.00 Cv 4,000 1,600 5,000
02-05.04.16 GRAVEL BACKFILL 8£0.00 CY 18,000 2,00 20,000
02-05.04.17 COMPACTED GRAVEL BASE - 18" 540.00 sY 3,000 0 4,000
02-05.04.18 TEMPORARY PAVEMENT (2") 1300.00 sY 15,000 Z,C00 17,0C0
02-05.04.19 REMOVAL OF TEMPORARY PAVEMENT 1300.00 sY 7,000 1,000 7,C00
02-05.04.20 SAW CUT PAVEMENT 4600.00 LF 8,000 1,000 9,000
02-05.04.21 TACK COAT 133.33 sy 0 0 0
02-05.04.22 1 1/2" BIT CONC SURFACE COURSE  1600.00 SY 10,000 1,000 11,000
02-05.04.23 1 1/2" BIT CONC BINDER COURSE 1600.00 SY 7,000 1,000 8,000
02-05.04.24 TURF - & 700.00 sY 5,000 1,000 6,000
02-05.04.25 SITE PREPARATION 1,000 0 1,000
02-05.04.26 CONCRETE ENCASEMENT/CRADLE 24.00 CY 7,000 1,C00 8,000

TILCON GRAVITY SEWER 2555.00 LF 505,000 61,000 565,000



ATTACHMENT 11

PERTINENT CORRESPONDENCE
(Additional pertinent Correspondence is included
in the Environmental Assessment Document)




DEPARTMENT OF THE ARMY
OFFICE OF THE SECRETARY OF THE ARMY
WASHINGTON, DC 20310-0101

11 0CT 191

Honorable John H. Chafee
United States Senate
Washington, D. C. 20510

Dear Senator Chafees:

Pursuant to our conversation, I directed the Chief
of Engineers to provide funds to the New England Division
to prepare a Feasibility Study Cost Sharing Agreement for
the Cranston, Rhode Island, study funded in the Energy
and Water Development Appropriations Act of 1992. As you
stated, the Cranston study was authorized in the Water
Resources Development Act of 1990.

While these study funds have been released, I must
point out that budgetary constraints require the Corps to
limit its- efforts to the high-priority functions of
commercial. navigation, flood damage prevention, shore
protection projects, and environmental Yrestoration
related to Corps projects.

Therefore, in order not to mislead the potent1a1
sponsor as to the Department of the Army's commitment to
the study and construction of any project identified in
the study, the Corps will include a prov151on in the
Feasibility Cost Sharing Agreement that will limit Army's
participation. In general, the provision will state that
it does not anticipate that the feasibllity study will
identify any solution in which construction would be
budgeted and that the extent of Federal participation
will be limited to the amount provided by Congress.

I appreciate your interest in this study and hope
that it will be a productive effort.

Sincerely,

Nancy P, Dorn
Assistant Secretary of the Army
(Civil Works)

10. 18 ¢! J1:48 PM

PCZ
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UNITED STATES SENATE
WASHINGTON, D C.

Jorn H. CHAFEE
RHoDE I1SLAND

October 23, 1991

-

The Honorable Nanecy P. Dorn

Assistant Secretary of the Army (Civil Works)
Room 2E570 The Pentagon

Washington, DC 20310-0108

Dear Nancy:

Thank you for your attention to my request
regarding funding fcr the Cranston, Rhode Island study
included in the Energy and Water Development
Appropriations Act of 19%2. I apprec¢iate your speedy
response.

As you krow, the Corps funded a reccnnaissance
study of the Cranston proiect through the Planning
Assistance to States Pregram last year. The current
fanding will assure that the project remains on track.
.-netheliess, I was dismayed to learn that you would
c2quire a provisgien in the Feasibility Ccst Sharing
agreement that will limie the Army’e future
participation. The loczl sponsor is well aware of th
Department’s attitude toward the project. I certainl
hope that language can be omitted from the final
agreement.

i

Again, thank you for your personzl assistance,

Sincerely yours,

-

Chafee

ava%al |




Department of Administration
DIVISION OF PLANNING

One Capitol Hill
Providence, RI 02908-5870

January 21, 1993

Mr. Joseph L. Ignazio FQLQ‘AVﬁS =20 -
Director of Planning

New England Division

Army Corps of Engineers

424 Trapelo Road

Waltham, MA 02254-9149

Dear Joe:

This will confirm my telephone conversation yesterday with
Barbara Blumeris. Bob Griffith, Chief of Strategic Planning, will
be our contact person on the plan for the Howard Reservation and
for your feasibility study of wastewater management options in
Cranston and Johnston. He can be reached at the letterhead address
or by telephone: (401) 277-1220.

The review draft of Phase I of the Master Plan for Howard
Center will be completed in the next few days. It should provide
some useful information for your study.

Your very truly,

;/?; /Zaﬁéax/////g/;¢?’

Daniel W. Varin
Associate Director

DWV:cac

cc: R. Griffith

TDD#: 277-1227
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February 3, 1993

Brink P. Miller

Colonel, Corps of Engineers
Division Engineer

New England Division

Corps of Engineers

424 Trapelo Rd.

Waltham, MA 02254-2149

4 Re: Cranston, RI Feasibility Study
Dear Colonel Miller:

Thank you for your letter of January 15, 1993, regarding the
Cranston, RI Wastewater Management Feasibility Study.

Mr. Gerald C. Potamis of our Water Management Division will
continue to be the main point of contact for this project. You
are also encouraged to contact Mr. Richard Boynton, Chief of the
RI Superfund Section directly on all matters dealing with
Superfund. I believe that Ms. Barbara Blumeris, the Corps
project manager, has already contacted Mr. Boynton to set up the
meeting requested in your letter.

In addition, I recommend that you contact Ms. Alice Goode, Chief
of Water Resources, RI Department of Environmental Management
(DEM). The State of Rhode Island has been delegated
responsibility by EPA for the National Pollutant Discharge
Elimination System Permit Program and the Federal Industrial
Pretreatment Program. In addition, the State of Rhode Island has
primary responsibility for administering funding under the
Construction Grants and State Revolving Fund Programs of the
Clean Water Act. Therefore, RIDEM would be the primary
permitting agency for the regional connector system being
studied.

Gl /@/(

Paul G. Keough
Acting Regional Administrator

cc: Louise Durfee, Director, RIDEM
Alicia Goode, RIDEM

PRINTED ON RECYCLED PAPER



STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

ENGAE

@ Department of Environmental Management

DIVISION OF WATER RESOURCES
291 Promenade Street

Providence, R.I. 02908 - 5767

(401) 277-3961

February 16, 1993

Mr. Joseph L. Ignazio

Director of Planning

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, MA 02254-9149

Dear Mr. Ignazio:

The Department of Environmental Management, Division of
Water Resources (DEM) thanks you for the notification pro-
vided in your letter to Louise Durfee dated January 14,
1993, As indicated in your letter, the U.S. Army Corps of
Engineers and the City of Cranston have initiated a feasi-
bility study to consider options for transporting waste-
water from several sites in Cranston and Johnston to Cran-
ston's Wastewater Treatment facility.

DEM appreciates the opportunity to participate in the pro-
gress meetings that are being planned. I'd like to desig-
nate Mr. Warren Towne, a Supervising Sanitary Engineer on
my staff, as the point of contact for this study. Please
notify him of the dates and times for future progress
meetings.

Please note the following comments and observations based
on the brief description provided in your letter.

1) Portions of some options for transporting wastewater
from the sites mentioned may have already been con-
structed. This includes approved sewers connecting
the Solid Waste Management Corporation Landfill lea-
chate collection system to Cranston's sewer system.
Any existing facilities should be clearly indicated
in the study report.

CWIGNAZIALM Telecommunication Device for the Deaf - 277-6800




Mr. Joseph L. Ignazio
February 16, 1993
Page 2

2)

The Corps should also be aware that the City of
Cranston has recently completed a draft Wastewater
Facilities Plan Update which is eligible to be fund-
ed in part by a grant from the Pawtuxet River Water
Quality Bond Fund. It is the intent that this up-
date also meet all requirements of the State Revolv-
ing Loan Fund Program (SRF) so that the City quali-
fies for future funding from any State or Federal
assistance programs. Please be aware that the fea-
sibility study should also meet all requirements of
the SRF program so that funding £for subsequent
phases can be provided from all possible sources.

Please be aware that there may be issues concerning
pretreatment of wastewater that will need to be
addressed, since some of the sites being considered
are industrial in nature and are outside Cranston's
municipal boundaries. For instance, any tie-in of
Johnston's facilities would require a major modifi-
cation to the approved pretreatment program.

Again, thank you for the notification you provided and we
look forward to working with the Army Corps of Engineers
on this study.

Sincerely,

Ao 7 5.0

Alicia M. Good, P.E., Chief
Division of Water Resources

AMG/WMT/alm

cc:

Louise Durfee, Director, DEM
Warren M. Towne, DEM
M. Peter Alviti, Director of Public Works, Cranston

CWIGNAZI.ALM
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April 1, 1993

Ms. Barbara Blumeris

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Ms. Blumeris:

The Wastewater Management Branch of EPA, Regicn I, has completed
it's review of the feasibility study assessing the need for
expansion of the Cranston wastewater collection system located in
Cranston, Rhode Island, per your request.

The Compliance and Water Quality Branches of the Water Management
Division have also reviewed the Study to determine their program's
authority over it. Each branch has concluded that this project,
given it's current status, does not require our further
consideration.

The Wastewater Management Branch administers the National Pollutant
Discharge Elimination System (NPDES) program. The purpose of the
NPDES program is to regulate discharges to waters of the United
States. Your request is for review of a feasibility study for
expansion of a wastewater collection system, the Program has no
authority over this study, therefore, this Branch does not see any
further need to review or comment on it.

In addition, since Rhode Island is a delegated state, it is the
NPDES permitting authority, any requests for potential discharge
permits should be made to them. The Wastewater Management Branch
only oversees the State programn. .

Should you have any further questions regarding this matter, please
feel free to contact me at 617-565-3588.

Sincerely,

//ﬁééaxfﬁéﬁl ziicl,

Sharon M. Leitch
Environmental Engineer

cc: G. Potamis, Chief, Wastewater Management Section
R. Boynton, Chief, Rhode Island Superfund Section

sTo
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July 13, 1993

Mr. Joseph L. Ignazio

Director of Planning

Department of The Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, MA 02254-9149

Dear Mr. Ignazio: .

With regards to your letter dated July 7, 1993, concerning
the feasibility of obtaining a sewer easement over a portion of
land in Cranston, Rhode Island known as the Pontiac Branch, the
Providence and Worcester Railroad Company would be happy to
negotiate a sewer easement for the project.

Please contact me so that we may discuss this matter
further.

Very truly yours,

fhaate ' %?/MM\

Ronald P. Chrzanowski
Vice President Real Estate
and Engineering

RPC:jsb '
79318 .

PROVIDENCE AND WORCESTER RAILROAD COMPANY
75 HAMMOND STREET, WORCESTER, MA 01610 PO. BOX 1188, WORCESTER, MA 01601 -
TELEPHONE (508) 755-4000
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HISTORICAL PRESERVATION COMMISSION
Old State House

150 Benefit Street

Providence, Rhode Island 02903

401-277-2678 o FAX 401-277-2968 « TDD 401-277-3700

July 28, 1993

Mr. Marcos Paiva

Planning Directorate

Impact Analysis Division

New England Division

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham, MA 02254-9149

Re: Sewer Interceptor Project
Cranston

Dear Mr. Paiva:

The Rhode Island Historical Preservation Commission has received
and reviewed the information you have provided our staff on the
above-referenced project.

The Cranston Sewer Interceptor Project includes several locations
that are potentially sensitive for archaeological resources.

They include the Furnace Brook and the Howard Center areas. Due
to the recent development in the former area and the potential
for previous disturbance at Howard, it is our conclusion that an
archaeologist should conduct a disturbance assessment along these
two and any other sections of proposed sewer lines that pass
through presently undeveloped lands. A scope of work for this
type of archaeological assessment is enclosed for your
information.

These comments are provided in accordance with Section 106 of the
National Historic Preservation Act.

Richard E. Greenwood
Project Review Coordinator

Enclosure

4,£RVA r
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Scope of Work

Arc