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PITTSFIELD LOCAL FLOOD PROTECTION PROECT

WEST BRANCH - HOUSATONIC RIVER

SOUTHWEST BRANCH - HOUSATONIC RIVER

PITTSFIELD, MASSACHUSETTS

DETAILED PRO3ECT REPORT

WATER RESOURCES DEVELOPMENT

INTRODUCTION

Recurring flood damages to property within the city of Pittsfield,
Massachusetts has led to this examination of the alternatives available
for implementing water resource improvements on the West and Southwest
Branches of the Housatonic River. A reconnaissance study, completed in April
1978, determined that there was a Federal interest in assisting the city of
Pittsfield with flood control under existing programs of the Corps of Engi-
neers. It is the purpose of this study to provide sufficient information on
the suggested alternatives to enable the final choice of a sound, economical
flood control program for the city of Pittsfield.

Study Authority

U11* authority contained in Section 205 of the 1948 Flood Control Act, as
*""*Ied, detailed studies have been accomplished to determine the need and

fhity of providing local flood protection along the West and Southwest
%vtibutaries of the Housatonic River in Pittsfield, Massachusetts.
?""'Wistance was requested by the Pittsfield Commissioner of Public

- %behalf of the Mayor of Pittsfield. By 1st Indorsement, dated 3 May
h Nef of Engineers authorized preparation of this Detailed Project
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_Scope of the Study

Investigations have been made of water resources and related problems along
the Housatonic River's tributaries in Pittsfield, Massachusetts. Commercial
and residential areas of this city have periodically been subjected to f lood
damages resulting from major storms and insufficient discharge capacity of the
West and Southwest Branches.

This report sets forth specific planning objectives to be addressed in the
resolution of the flood problem. Hydrologic studies detailing the drainage
characteristics of the river basin and the climatology of the region were used
to determine the river stages during floods of different magnitudes. Detailed
economic investigations have been performed to assess the extent of recurring
losses and damages from various frequency floods as well as to derive benefits
from alternative flood control solutions.

Each of these alternative plans was examined to determine the expected
impact on the existing flood situation, the relationship of costs vs. benefits and
the acceptance of the proposed improvements by public interests. A complete
assessment of the environmental Impacts of each alternative solution and
existing economic, social and future conditions of Pittsfield has been included
i this report to enable complete comparison of alternative plans.

Study Participants & Coordination

Coordination of Investigations and water resources publications was maintained
withi Federal, State and local agencies, as well as with interested citizens,
throughout the plan formulation process. Meetings and written communications
were wned to exchange information concerning the flood problems of Pittsfield
and to establish the priorities in developing a solution.

A public meeting was held in Pittsfield on 29 August 1979 to determine the
specific nesand desires of local Interests. All Federal, State and local
aspencies-4 having an interest In flood control improvements were notified of the
iteeting. A sumnmary of the public meeting is included in Appendix 3 of this

The following State, Federal and local agencies were requested to comment on
the proposed plan of flood control improvements for the West and Southwest
&au~m of the Housatonic River:

U.S. Dept. of Agriculture, Soil Conservation Service
U.S. Dept. of Interior, Fish & Wildlife Service
U.S. Environmental Protection Agency
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U.S. Dept. of Housing & Urban Development
U.S. Dept. of Transportation
Mass. Dept. of Environmental Quality Engineering
Mass. Office of Environmental Affairs
Mass. Water Resources Commission
Mass. Dept. of Public Works
Mass. Division of Waterways
Mass. Division of Fisheries and Wildlife
Mass. Historic Commission
Office of State Planning
Berkshire County Regional Planning Commission
Mayor of Pittsfield
Pittsfield Dept. of Public Works
Pittsfield Planning Board

Their response to the proposed plan, in the form of letters of comment and!-
concurrence, is included in Appendix 3. Because several of the respondent
objected to the local flood protection proposal for the Southwest Branch,
further coordination with fisheries and wildlife officials was necessary. T
meetings were held to address the remaining questions regarding the prop Jl
plan, and to develop a suitable alternative to the provisions for the SouthN s'
Branch. A digest of these meetings is contained in Appendix 3. This conti. _d
coordination throughout the formulation process has enabled the development
of a plan acceptable to all parties involved.

Studies by Others and Prior Reports

The problems of water supply and flood potential of the Housatonic River have
been the subject of several previous reports. In 1974 the Soil Conservation
Service of the U.S. Department of Agriculture published a report entitled
"Flood Hazard Analyses: Upper Housatonic River," which outlined the potential
flood problems of the Housatonic River drainage basin within the city of
Pittsfield and surrounding communities.

Two later reports published by the same department are entitled "Watershed
Investigation Report for the Upper Housatonic River Watershed," published in
196 and "Water and Related Land Resources of the Berkshire Region,"
published in 1977. The first report investigated several alternatives for
flood plain management, ranging from no action to combinations of structural
measures, land treatment and flood proofing. This report concluded that any of
these three action alternatives could be developed into a viable project. The
second report, on the water and related land resources of the Berkshire region,
described the current resources of the area and the problems confronting their
continued use. For each resource, the report outlined possible management
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measures which could be used to preserve and/or enhance these resources.

An investigation of the flood plains along the West Branch and Southwest

Branch of the Housatonic River in Pittsfield was carried out by the U.S.
Department of Housing and Urban Development (HUD) to convert Pittsfield
from the emergency flood insurance program to the regular program. This
report, published in 1977, outlined the limits of the 100-year and 500-year
floods and set forth the criteria for Federal participation in flood insurance.

Other studies related to the Housatonic River include "Phase I Inspection
Reports," prepared for the Army Corps of Engineers, concerning the safety of
the dams at Pontoosuc Lake and Onota Lake. These reports were published in
3uly 1978 and November 1978, respectively. They evaluate the structural
integrity of the dam and the spillway capacity under certain hydraulic and
hydrologic conditions. These reports also provide information on the operation
and maintenance of the dams and the nature of their storage capacities.

The Corps of Engineers, in response to three Congressional resolutions, has
$4! undertaken a comprehensive basinwide study of the water resource problems of

the entire Housatonic River watershed. The "Housatonic Urban Study," which
will report the findings of this investigation, is scheduled for completion by
October 1982. The urban study will investigate two major work items, water
supply and flood control, for all communities included in the river basin. Short
and long-range plans for water resources will be developed for the study area.
The short-range plans will extend to the year 2000 and the long-range plans will
extend to the year 2030. The report is not expected to develop alternative
measures for flood control on the West and Southwest Branches of the Housa-
tonic River in Pittsfield.

A Corps of Engineers reconnaissance report, dated 21 April 1978, indicated
that flood control improvements to the West and Southwest Branches of the
Housatonic River are economically feasible and within the scope of the Section
20 authority.

The Report and Study Process

This Detailed Project Report serves a dual purpose. It is the basis on which the
Chief of Engineers approves a project for construction and also the basis for
preparation of plans and specifications. The main report reflects the plan
formulation process and contains technical and non-technical information,
including discussions of alternatives and recommendations for local flood
protection in Pittsfield. The report includes the same planning process
considered for feasibility studies conducted under all program authorities and
also demonstrates the rationale used in arriving at the selected plan for Federal

4



participation. The appendices contain detailed technical reports which more
readily facilitate engineering review. Also, a more detailed evaluation of
alternative plans is contained in the appendices. In compliance with ER 1110-
2-1150 the level of detail and extent of engineering work reflected in the
design appendices is sufficient to proceed directly to preparation of final
plans and specifications. However, more detailed geotechnical engineering
information, including borings, would be required during preparation of plans
and specifications.

The multi-objective planning process, as defined by the Water Resources
Council Principles and Standards regulations, is used throughout the study.
The problems and needs of the community have been addressed by meetings
with Federal, State and local officials and at the public meeting. Planning
objectives have been defined. Each of the plans given detailed consideration
was analysed for its impacts on the project area as compared with the most
probable future of Pittsfield in the event that no project were implemented.
Flood plain management and wetlands protection studies have been performed
to determine both short-range and long-range effects of project construction.
Non-structural measures have been considered as a viable alternative method
of local flood protection.

5
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PROBLEM IDENTIFICA TION

This section presents a discussion of the flood problem existing in the city
of Pittsfield, Massachusetts and the objectives of the Federal Government in
providing a solution. The facts which support this identification are presented
in detail in Appendix 1.

National Objectives

The Principles and Standards procedures established by the Water Resources
Council require that the alternative plans be examined to determine their
effects on National Economic Development (NED), Environmental Quality (EQ),
Social Well-Being (SW B), and Regional Development (RD) accounts. The
preliminary investigations of the reconnaissance study indicate that these
accounts would be enhanced by a solution to the flood problems of Pittsfield.
In the preparation of this Detailed Project Report, a more definitive analysis
was prepared and is presented herein.

The goals to be strived for in the solution of the flood problems of the West and
Southwest Branches of the Housatonic River are as follows:

A net positive effect on the gross national product, including an estimation of
average annual losses, benefits, and costs, should result from any proposed plan
of improvements. The environmental conditions of the area should be enhanced
for designation of an EQ plan, but at the least any potential adverse impacts
should be offset by positive contributions to other accounts. Any solution
which would reduce the potential for flooding in the area would be equated with
an improvement in social welfare, in that the citizens formerly presented with
the threat of flooding would be relieved of that concern. In addition, the
position of the city from an economic standpoint would be improved with a
positive contribution to the NED account.

6



Existing Conditions

Basin and Site Description

The city of Pittsfield is located in Berkshire County, approximately 6 miles
east of the Massachusetts-New York border and about 40 miles northwest of
Springfield, Massachusetts. The location of the drainage basin and project site
is shown on Plate 1, attached to this report. Nestled between the Taconic
Mountain Range on the west and the Berkshire Hills on the east, Pittsfield was
developed at the confluence of the East, West and Southwest Branches of the
Housatonic River. These rivers drain the heavily forested mountain ranges to
the west and north of the city. In the course of their run to Pittsfield, the
tributaries of the West and Southwest Branches fall approximately 1,900 feet in
elevation. This drop in elevation, which for the West Branch and parts of the
Southwest Branch is reasonably abrupt, means that there is very little storage
capacity in the upper drainage basins. This characteristic would generally lead
to a very concentrated period of runoff during storms, but the topography of
each branch, as illustrated in the following paragraphs, tends to desynchronize
high intensity runoff and lessen peal, flow in the city.

The drainage area of the West Branch totals 36.. square miles and contains two
major impoundments, Pontoosuc and Onota Lakes. These lakes serve to diffuse
storm runoff by providing surcharge storage, which slows runoff and reduces
peak flows downstream. The main tributaries of the West Branch are Town and
Onota Brooks. Town Brook drains into Pontoosuc Lake and the West Branch
forms at the lake outlet. Onota Brook originates at the outlet from Onota Lake
and flows southeasterly to its confluence with the West Branch. From this
point the West Branch flows south through Wahconah Park a distance of 1.4
miles to the Tel-Electric Dam. The West-Southwest Branch confluence is
located 4,300 feet downstream from the Tel-Electric Dam. Together, the West
and Southwest Branches flow approximately one mile downstream to merge
with the East Branch, forming the headwaters of the Housatonic River.

The Southwest Branch originates at the confluence of Shaker Brook and the
discharge from Richmond Pond. It flows northeasterly and then easterly a
distance of 5 miles to its confluence with the West Branch. The total drainage
area of the Southwest Branch is 23.1 square miles. This stream tends to be
hydrologically sluggish in its southern reaches, a characteristic of streams in
New England that drain in a northerly direction. However, the main stream
also receives water from the small mountain brooks, which drain almost due
south from the northern portion of the watershed. These mountain streams
rapidly drain storm runoff because of their relatively steep gradients and the
poor basin storage capacities. Because of the two different drainage
characteristics existing in the basin, runoff from the mountain streams reaches
the West-Southwest Branch confluence earlier than runoff from the southern
portions of the watershed. As a result, peak flows on the Southwest Branch are
reduced in magnitude but are longer in duration than they would be if the
stream did not have this desynchronizing characteristic.
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Flood History

Flooding of the West and Southwest Branches has occurred several times in the
past, most notably in March 1936, September 1938, December 1948, April 1969,
and March 1977. Official records of these floods are limited. The only
recording gauge in the Pittsfield area has been maintained by the U.S.
Geological Service on the East Branch of the Housatonic River at Coltsville, 2
miles northeast of Pittsfield. The period of record, which dates back to 1936,
indicates that the flood of record occurred on 21 September 1938, when the
discharge of the East Branch was recorded at 6,400 cubic feet per second
(cfs). The discharges of other floods on the East Branch were as follows:

6,000 cfs 18 March 1936
3,410 cfs 19 April 1939
5,700 cfs 31 December 1948
3,710 cfs 23 April 1969
3,220 cfs 14 March 1977

Based on high water marks and hydrologic analyses, record flows on the West
and Southwest Branches are believed to have occurred on two different
occasions from the East Branch. For the West Branch the flood of record
occurred on 18 March 1936 when stream flows reached 2,500 cfs. This is
estimated to have been a 30 to 40-year event. Peak flows on the Southwest
Branch occurred on 31 December 1948 when it reached 2,500 cfs. This is also
estimated to have been a 30 to 40-year event. Flows on the West Branch during
this 1948 event would have been far greater if two upstream lakes had not been
drawndown. As it was, they provided extensive surcharge storage and reduced
flows in town to approximately 1,050 cfs.

During the flood of 14 March 1977, two areas of Pittsfield were inundated with
high water. On the West Branch, flooding occurred upstream from Columbus
Avenue through Wahconah Park to the mouth of Onota Brook, primarily due to
the flat channel gradient within this reach. There is only a 1.6-foot difference
in elevation between the top of the Tel-Electric Dam and the riverbed at
Wahconah Park, located approximately 5,000 feet upstream. Wahconah Park is
a large wetland area on the west bank and a large field, including a baseball
stadium, on the east bank. Downstream from the park area approximately 60
houses, a bakery, a gas station, and the Linden Street bridge were flooded
during the March 1977 storm.

Flooding also occurred on the Southwest Branch during March 1977, from the
Conrail railroad culvert upstream approximately 3,000 feet to the Pittsfield
Plaza (Big "N" Shopping Center). Because the existing stone arch culvert under
the railroad embankment is unable to pass the entire river flow during periods
of heavy rainfall, water backs up over the surrounding area. In March 1977,
several residences, commercial buildings, 2.gas stations, a motel, diner, bank
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4- and parking lot were inundated. Most of these buildings are located along U.S.
Route 20, which was dosed to traffic during the March 1977 flood.

Local officials have stated that flooding on the East Branch was more prevalent
20 to 30 years ago, but since then high water on the West and Southwest
Branches has been more of a problem. Based on estimated high-water marks
from the March 1977 flood and coordination of elevation-frequency data taken
from the Soil Conservation Service (SCS) 1974 "Flooji Hazard Analyses Report,"
a 15-year frequency was assigned to the 1977 flood. Statistically derived
water levels in the 10-year event are at elevation 993.5 feet above mean sea
level (msl) at the Linden Street bridge on the West Branch and 974 feet msl at
the entrance of Maloy Brook on the Southwest Branch. These elevations trans-
late into approximate depths of flooding of two and one feet, respectively.
During the computed 100-year event, these same locations would experience
approximately 7 and 12 feet in depth of flooding, respectively. During the
March 1977 storm, floodwaters at Linden Street reportedly reached three and a
half feet (to elevation 994.5 ft. msl), while at the confluence of Maloy Brook
flood levels reached elevation 977 feet msl., or four feet above the banks.

A complete hydrologic and hydraulic report is contained in Appendix 4,
"Engineering Investigations."

Human and Economic Resources

Pittsfield is the largest city in Berkshire County. As the center of commerce
and industry in the region, it has the largest population. According to reports
published by the SCS, the 1970 population of Pittsfield was 57,020, 1.5 percent
less than the population of 1960. The 1975 population was 54,893. Projections
published by the Office of State Planning show an expected decline in the Pitts-
field population through the year 2000, when it is expected to be 53,000.
Berkshire County experienced a population increase of 5 percent between 1960
and 1970, according to the same office, but between 1970 and 1975 it experi-
enced a decrease of 0.3 percent.

In 1970, Pittsfield comprised 24 percent of Berkshire County's urban land. It is
a center for manufacturing, which accounted for 44 percent of the county's
total earnings in 1970. The presence of industry and commerce in the city is
becoming more Important as the use of land for agriculture is declining.
However, some of the industry now located in Pittsfield was developed within

IA frequency is assigned to different floods according to the probability of
their occurrence, i.e., a 15-year frequency flood has a probability of occurring
once in 15 years, or 6.6 percent probability of occurring in any single year.
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the flood plain because of the need for hydropower. In the later expansion of
these industries, it was found more economical to extend the existing facilities
rather than to relocate. The result has been an increase in potential damage-
able property in the flood plain and a growth in the importance of these
resources in the city.

A more detailed description of human and economic resources is contained in
Appendix 1, "Problem Identification."

Without Project Conditions

In the event that no Federal flood control project is constructed in the city of
Pittsfield, flooding will continue to plague the residential and commercial
structures located along the West and Southwest Branches. At current price
levels, these floods are estimated to cause $253,500 annually in damages. If
a flood of 100-year magnitude were to occur, it would result in approximately
$2,300,000 in losses on the West Branch and nearly $16,000,000 in losses on
the Southwest Branch. Coupled with inflation, these losses would become
increasingly burdensome on Pittsfield's economy.

While the past 25 years have been considerable development of the low-lying
areas of Pittsfield, the likelihood of this continuing in the future has been
reduced. With implementation of the U.S. Department of Housing and Urban
Development (HUD) National Flood Insurance Program, now directed by the
Federal Emergency Management Agency, and the Massachusetts Wetlands Pro-
tection Act, any future development of the designated 100-year floodway is to
be carefully regulated to prevent further encroachment of the flood plain or
Increases in flood stages. While this policy is important in limiting future
development and subsequent losses, it does not eliminate future losses to
existing properties. Although the FEMA Program would help to mitigate losses
to existing properties through insurance benefits, repairs to damaged structures
would continue to absorb national funds. The without project condition of
Pittsfield would be characterized by continued reliance on insurance to provide
relief f romn flood damages, and in the long-run, would represent an undesirable
Impact on the nation's economy.

In the absence of a flood control project, the future environmental quality of
the West and Southwest Branches is not expected to change significantly from
the present condition. On the West Branch, where limited riparian habitat
exists, erosion would persist. The wetlands and recreation grounds of Wahconah
Park would most likely remain unchanged because of existing flood plain zoning
laws and because pressure for development is not exerted in this area.
Similarly, on the Southwest Branch the character of the floodplain is expected
to remain static as a result Of the zoning requirements of the regular flood
Insurance program. The Southwest Branch is expected to continue supporting a
natural trout population which is annually enhanced by stocking operations.

10
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Other projected characteristics of Pittsfield in the without project condition
are described in Appendix 1.

Problems, Needs and Opportunities

Flood damages caused by inundation from the West and Southwest Branches in
March 1977 illustrate the need for flood protection along these reaches in
Pittsfield. Resolution of the flood problem is the primary need and concern of
local officials. While an attempt has been made to determine if development
of other related water resources could also meet regional and local needs, it
was found that other problems were minimal or were beyond the scope of a
Section 205 study.

Along the Southwest Branch it was reported that water levels during March
1977 threatened but did not inundate the floors of the buildings of the Pittsfield
Plaza and that U.S. Route 20 was dosed to traffic for more than 2 days when 3
feet of water covered the road. The closing of Route 20 necessitated an
approximate 12-mile detour for trucks and a local side street detour for cars.
Several roads on the detour routes were damaged by the increased traffic.
Further damage was sustained by residences and commercial buildings in the
surrounding area.

On the West Branch much of the flood damage occurred to nearby residential
and commercial buildings. Up to 15 two-story, wood-framed structures in the
vicinity of John Street and Dewey Avenue had flooded basements and I to 2

1% inches of water on the first floor. Twenty-four residences in the area of Turner
and Francis Avenues had up to 1 foot of water on the first floor living area.
The Linden Street bridge was closed to traffic for over 12 hours as West Branch
flows overtopped the roadway by up to 12 inches. Several photographs illus-
trating the extent of flooding in Pittsfield during March 1977 are included at
the end of this section.

The 1977 flood caused property damage, loss of heat and electricity, and losses
to the economy from the disruption of work schedules. A flood damage survey
performed by the Army Corps of Engineers in 1977 revealed that, under present
conditions, losses from a recurring March 1977 flood would total $314,000. This
would include $169,000 in losses on the West Branch and $145,000 in losses on
the Southwest Branch. An assessment of these damages is contained in Appen-
dix 5, "Economics."

These losses illustrate the need for flood control projects on the Housatonic
River in Pittsfield. Without suitable flood control improvements, continued
flooding will cause further economic hardship and possible loss of life. Plates
2 and 3 show the areal extent of flooding that would occur during the 100-year
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and Standard Project Floods on the West and Southwest Branches, respectively.
In total, the 100-year flood would inundate 150 acres along the West Branch and
50 acres along the Southwest Branch, flooding 264 structures. During the
Standard Project Flood, 332 structures would be inundated.

Discussions with local, State and Federal agency officials verified the need for
a flood control program in Pittsfield. The notice to proceed with the Detailed
Project Report has provided an opportunity to address these flooding problems
and develop a solution that is acceptable to local citizens.

Planning Constraints

The principal constraint on providing a flood protection project for the city of
Pittsfield is the extensive development of the Housatonic flood plain. Based on
the computed elevations of the 100-year flood, approximately 202 structures
are located within the flood plain of the West Branch and 62 structures are
located within the flood plain of the Southwest Branch. In addition, the flood
plain in the area below the West-Southwest Branch confluence, near South
Street, is a densely settled residential area. The development of a flood
protection program for Pittsfield should include efforts to minimize disruption
of this urban environment.

Many of the citizens attending the 29 August 1979 public meeting expressed
concern regarding the downstream impacts of a flood control project. Specific
mention was made of the residents in the vicinity of South Street. Approxi-
mately 120 feet below the West-Southwest Branch confluence the Housatonic
River is crossed by the South Street bridge. Also crossing the river at this
location is a concrete encased sewer line underneath the bridge set on concrete
piers about 3 feet above the riverbed. Although this sewer line does not
obstruct normal river flows, during higher flow periods it traps debris and
reduces the discharge capacity of the bridge opening. Behaving like a dam
under these circumstances, this blockage causes water to backup into the
upstream residential area, causing more damages in addition to those already
experienced upstream. A solution to the flood problems on the West and
Southwest Branches should minimize any potential stage increase to this area
of Pittsfield.

Other constraints originate from the recreational use of the area. The
Southwest Branch supports a substantial brown trout population which is
stocked every year. The West Branch, in the Wahconah Park area, provides
canoeing and some water recreation in the summer. In providing a flood
protection project for Pittsfield, adverse effects on these recreational
resources should be avoided.
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Planning Objectives

The primary planning objective of this investigation, which would provide
guidance in the f ormulation of a water resources project, and provide a stan-
dard for comparison in the evaluation of alternatives, is to reduce damages to
properties, development, activities, etc., which occur as a result of flooding
along the West and Southwest Branches of the Housatonic River in Pittsfield,
Massachusetts, for a projected life of 50 years.

Other planning objectives include:

(1) Contribute to the social well-being of local residents through flood
reduction measures.

(2) Enhance environmental quality by minimizing the adverse impacts
of flooding on the West and Southwest Branches.

(3) Contribute to the value of the West and Southwest Branches for
recreational purposes.

(4) Encourage economic growth of the community and the region
through assurance of reducing flood losses.

(.5) Preserve any national or local historic sites within the existing flood
plaln lands.

(6) Contribute to the proper management of the flood plains to insure
preservation of natural wetlands.

Other water resource development objectives for Pittsfield and other
communities in the Housatonic River Basin are considered to be beyond the
scope of this report but will be fully evaluated within the framework of the
ongoing "Housatonic Urban Study," being prepared by the Army Corps of
Engineers, New England Division.
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FORMULA TION OF PRELIMINAR Y PLANS

Management Measures

The selection of a flood control program for the West and Southwest Branches
of the Housatonic River required an assessment of all potential solutions to the
problem. The management measures available for alleviating flood damages
range from non-structural policies such as the National Flood Insurance
Program, zoning, flood warning systems, flood proofing and total evacuation of
the flood plain to structural methods which might include dams, dikes, new
channels or diversion tunnels. A discussion of the applicability of each of these
measures to the flood problems of Pittsfield is contained in this section of the
report, in the paragraph entitled "Comparative Assessment of Preliminary
Plans." At the conclusion of this section these measures are screened,
according to the criteria outlined below, to determine which management
measures are suitable for further detailed examination.

Plan Formulation Rationale

To enable a complete evaluation of the management measures available for
controlling flooding along the Housatonic River in Pittsfield, two sets of
criteria were developed for use in a multistage screening process. The first set
dealt only with the feasibility of the protection measure while the second set
consisted of technical, economic and environmental criteria developed in
accordance with the U.S. Water Resources Council's "Principles, Standards, and
Procedures for Water and Related Land Resources," which focus on
development of a plan that best responds to the identified problems and needs
of the community.

In determining the practicality of a given alternative, the following general
criteria were used:

a. A method of flood control should be technically feasible and should
provide a high degree of flood protection.

b. The method should be acceptable to the general public and meet
economic and environmental concerns.
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Following the determination of which proposals were feasible, these were
screened in a second stage analysis to determine which plans would contribute
most to the interests of the nation and the local community. The criteria for
this screening process were as follows:

* 4a. The selected plans should be implemented using acceptable
engineering methods.

b. The benefit to cost ratio of the selected plans should be greater than
unity.

c. The scope of the improvement should provide the maximum net
benefits, unless additional justifiable costs are incurred to serve
other objectives.

d. There should be no other more economical means, evaluated on a
comparable basis, of accomplishing the objective.

e. The selected plans should preserve, enhance or restore the quality of
the environment to a level greater than the "without project" condi-
tion.

f. The plans should be coordinated with interested Federal and non-
Federal agencies, local groups and individuals through cooperative
efforts, conferences, meetings and other procedures.

g. The selected plans should be consistent with State, regional, and
local goals for growth and development in the area.

Plans -of Others

The 1977 report "Water and Related Land Resources of the Berkshire Region,"
released by the U.S. Dept. of Agriculture, Soil Conservation Service (SCS),
encouraged Pittsfield to apply for basin planning assistance, under authority of
Public Law 83-566,, provided there was sufficient public interest. Along with
this proposal, the SCS suggested several alternatives for flood control
management, both structural and non-structural. One of these involved flood
damage prevention by reducing runoff f romn the drainage basin. It concluded
that land treatment would serve to prevent erosion and reduce and delay
runoff, so that the peak river discharge would be lessened. The report also
suggested reservoir storage along the Southwest Branch to reduce peak flows.
In response to this report, officials of Berkshire County submitted to the SCS
an application for assistance under Public Law 83-566. However, at the time
that SCS sought approval to study the basin in detail, authority had already
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been granted to the Army Corps of Engineers for the preparation of this
Detailed Project Report. Through the course of several discussions between
the Corps of Engineers and the SCS, it was determined that the Corps would
continue its study and that the SCS would withdraw its request. This
agreement was made primarily because the more localized scope of Section 205
projects would meet the needs of the city of Pittsfield by implementing flood
control works in a shorter period of time than the PL 83-566 study. At the
present time the SCS is working with two other agencies of the USDA, the
Forest Service and the Economics, Statistics and Cooperatives Service, to
cooperate with the Massachusetts Water Resources Commission in studying the
Upper Housatonic River Basin again, under authority of PL 83-566. The
objective of this study is to 1.... develop a National Resource Management Plan
which is consistent with integrated growth policies and plans of communities in
the basin." A draft "Plan of Study" for this project was released in November
1979 by the U.S. Department of Agriculture.

Following the March 1977 flood in Pittsfield the Office of Community and
Economic Development of Pittsfield initiated a study to reduce flood damages
along the West Branch. Their intention was to lower the Tel-Electric Dam and
remove the rock ledge from the channel between the Tel-Electric Dam and
Wahconah Park. The execution of these proposals was deferred following the
determination that an Environmental Impact Statement would be necessary.
When results of the Corps' reconnaissance study proved favorable for a
Federally sponsored flood control program, the Pittsfield City Council, by
letter dated 7 February 1979, notified the Corps that it would fully support a
possible Section 205 project.

Upon completion of the HUD Flood Plain Information Report, the city of
Pittsfield became eligible for the Federal Insurance Administration's (FIA)
regular program of subsidized flood insurance. Under this program, structures
located within the 100-year floodway are eligible for Federally subsidized
insurance. This program utilizes zoning to restrict future encroachment of the
flood plain, but it does not eliminate the flood hazard. At the present time,
143 flood insurance policies have been issued in Pittsfield at a value of $3.9
million. As properties change hands, new policies are issued, and the total
number of policies in Pittsfield is expected to continue to rise in the future.

Current plans are being made by the Massachusetts Department of Public
Works (MDPW) to reconstruct the Linden Street bridge. As this is located in
the reach of the West Branch between the Tel-Electric Dam and Wahconah
Park, every effort has been made to coordinate these plans with those of a
flood control program. Information on the hydraulics of the West Branch and
flood history of Pittsfield has been provided to the MDPW. Previous correspon-
dence had described the Section 205 authority, in relation to the non-Federal
responsibility for bridge replacement, so that further planning on the part of
MDPW would not be preempted by the Corps study.
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Comparative Assessment of Preliminary Plans

During the iterative process of developing solutions to the flooding problem in
Pittsfield, initial design efforts were directed towards preventing flooding
along both the West and Southwest Branches of the Housatonic River, where
flooding is most prevalent. Plates 2 and 3 display the areal extent of flooding
along both branches during the 100-year flood and the Standard Project Flood.
Potential solutions include such structural measures as constructing dams,
drawing down existing reservoirs, and diverting flood waters with bypass
channels and tunnels. Failing the feasibility of these measures, consideration
was given to those which, instead of preventing flooding, would prevent flood
damages. Such measures may be structural, such as channel improvements
which improve discharge capacity, walls and dikes which confine flooding to
less damage-prone areas, or they may be non-structural, dealing directly with
the property in the flood plain. Finally, failing the ability to prevent all
damages, efforts were directed towards reducing flooding and related damages
as much as possible, using combinations of the above measures.

The following discussion presents the preliminary screening of alternative
measures to determine which could feasibly reduce the flooding problem in
Pittsfield, Massachusetts. Depending on the measure considered, protected
stream reaches were either selected because of the prevalence of damages in
that reach, or because the zone of influence of the particular measure extended
over a limited area.

Dams and Reservoirs

Several locations were considered for the temporary storage of floodflows
upstream of Pittsfield. Of the locations studied, none would provide a signifi-
cant flood stage reduction for the downstream flood-prone areas, primarily due
to topographic constraints or the extent of uncontrolled intervening areas. The
West Branch discharges from two major reservoirs that already provide some
surcharge storage during all storms. Pontoosuc Lake is owned by Berkshire
County and is utilized for recreation purposes, while Onota Lake is owned by
the city of Pittsfield and is also utilized for recreation. It is estimated that
during the record flood of September 1938, these lakes reduced peak watershed
runoff by about 60 percent at Pontoosuc Lake and 75 percent at Onota Lake.
Attempts to gain further flood reduction by lowering the lakes a small amount,
either permanently or seasonally, would provide some added reduction during
minor to moderate storm runoff, but would become less effective during the
larger flood events. Providing added storage sufficient for highly reliable flood
regulation over and above that already occurring would require lowering the
lakes by 4 to 6 feet. This is considered impractical in light of the recreational
value of these lakes and would be unacceptable to local officials.
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On the Southwest Branch the only existing impoundment is at the outlet of
Richmond Pond, which is too small to have a significant effect on the flood
stages downstream. According to the SCS "1974 Flood Hazard Analyses"
report, Richmond Pond would have to be drawn down 3 feet to obtain a stage
reduction of 1.5 feet during a 100-year flood in the vicinity of the Pittsfield
Plaza. River flows in this area would normally rise as much as II feet above
the banks in the 100-year event.

One potential site for flood storage was identified in the drainage area of the
Southwest Branch. Located at the junctions of May and Lilly Brooks (3acoby
Brook), it was determined that the impoundment would not control enough of
the drainage basin to significantly reduce the flooding problems on the
Southwest Branch. In addition, the prohibitive costs of real estate acquisitions
and construction for the dam and reservoir area, estimated to exceed $2.5
million, would render this proposal economically infeasible.

Channel Diversions

Diversions, by either open channel or inverse syphon tunnel, were considered as
a means to carry peak flows from the watershed above the flood area to either
another watershed or a location downstream of the flood zone. All of the
potential diversions investigated were found to be undesirable because of
extremely high costs, or they would contribute to unacceptable stages within
the receiving watershed, or would not significantly reduce the flood stages
along the West and Southwest Branches in Pittsfield. This particular watershed
does not lend itself to such a solution because in reaches where diversions
would significantly alter the flood stages, the topography renders the solution
too costly. Where the topography is suited to such a proposal, the effects of
diversion would be negligible.

Channel Improvement

Actions that would direct a larger stream discharge away from the flood-prone
areas involve the reduction or elimination of restrictions to flows by widening
existing channels or by constructing new channels.

On the West Branch there are several locations in which channel improvements
could be effective in reducing overbank flows. In general the gradient of the
river between Wahconah Park and the Tel-Electric Dam is very shallow and the
river flow is sluggish. One improvement which would help increase these flows
would be a reduction in the height of the Tel-Electric Dam. By cutting down
the height of this dam by several feet, the gradient of the river would be
Increased substantially and upstream flood stages would be reduced.
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A second location at which channel improvements could relieve flooding would
be at the West Street bridge. This concrete arched bridge has too small an
opening to pass river flows of substantial volume, causing floodwaters to back
up behind this structure. The construction of a new bridge having a width equal
to the upstream channel width could substantially relieve flooding problems
along this branch.

A third method of channel improvement along the West Branch might include a
large scale effort to widen the channel and deepen it to provide capacity for
the 100-year flood. This would involve the complete channel length between
Wahconah Park and the Tel-Electric Dam, in addition to modifications to the
dam and bridges along this reach. Such a project could eliminate all damages
from floods of 100-year magnitude or less.

On the Southwest Branch there exist two locations for possible channel
improvement. The most noticeable restriction of flood flows occurs at the
Consolidated Railroad Corporation (Conrail) embankment. The culvert through
this railroad embankment has only a 15-foot diameter and was the cause of
floodwater backup during the March 1977 storm. The enlargement of this
culvert to double its discharge capacity would significantly reduce upstream
flood stages.

The second location for possible channel improvement would be upstream of the
Conrail culvert where the Southwest Branch takes on a wide meander in a
wetland. The complete elimination of this meander or the construction of a
bypass for flood flows would effectively reduce upstream river stages during
minor storms. This meander could be eliminated by constructing a new channel
cutting across the existing ox-bow turn. Such a channel would increase the
gradient of the stream by decreasing its length, and as such it would increase
river flows and reduce floodwater backup. This measure was considered
valuable only when considered in conjunction with widening the Conrail culvert.

Dikes and Floodwalls

Structural measures that could be provided in flood-prone areas include earth
dikes and/or concrete floodwalls, combined with the use of pumps for drainage
behind these structures. Dikes and floodwalls are essentially a channelization
effort in that these structures confine the flow to a certain area. Where these
structures are implemented in urban areas, it is a policy of the Corps to design
for the Standard Project Flood, or as a minimum the 100-year flood. On the
Southwest Branch, dikes and floodwalls constructed along U.S. Route 20, to
protect commercial property, and along Cadwell road, to protect residential
property, would have to be at least 5,000 feet in length and 20 feet in height
to provide SPF protection. With these structures in place, extensive pumping
facilities would be required to discharge interior drainage occuring behind the
structures, particularly in Maloy Brook, which would require a pressure conduit.
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Construction of this local protection would require a considerable expense
which could not be justified by annual flood reduction benefits.

On the West Branch, consideration was given to an earth dike constructed in
the vicinity of Wahconah Park, but, downstream of the park floodwalls would be
required to extend the protection as far as the Tel-Electric dam due to space
restriction. In total, 8,200 feet of 10-foot high dikes and 8,600 feet of 15-foot
high walls would be required. Again, neither of these elements would be eco-
nomically justified by flood reduction benefits.

Non-Structural Measures

Non-structural methods of flood protection are directed towards providing
flood protection without installing large and costly projects that would cause
major alterations to the use of the natural state of the stream channel and
adjacent lands. Remedies of this nature are combinations of efforts to reduce
the cost of current damages and to prevent any direct increase in potential
damages in the future.

Programs which insure personal safety involve preliminary warning systems to
alert citizens of imminent flood hazard. Such a system is important, but would
be more beneficial when used in combination with other, more encompassing
programs. Furthermore, a system such as this is not easily applied to the
Pittsfield drainage basin because of the rapid runoff and the short duration for
accumulating peak flows, leaving little warning time for evacuation of the
flood plain.

Some non-structural methods considered for reducing flood losses in Pittsfield
include flood proofing buildings, treatment of land to prevent runoff, subsidies
from flood insurance and tax relief. Flood proofing would be the most eff ec-
tive of these methods. It involves sealing foundations of many buildings and
raising those that cannot be sealed. In Pittsfield an analysis of the feasibility
and cost of flood proofing was made using the assumption that buildings with
flooding over 3 feet above the first floor would require relocation or demoli-
tion. Other methods of flood proofing could range from waterproofing
basements to elevating structures above the elevation of the design flood.

The HUD Flood Insurance Program has been accepted by the city of Pittsfield,
but this does not provide relief from flood damages. Flood insurance is
important, however, as are local ordinances in restricting further development
in the flood plain and as such, holding future damages to the current level.

Finally, while not entirely non-structural, there is the option of evacuation.
By relocating all of the 265 structures now located in the 100-year flood plain
to higher grounds, the threat presented by flooding is eliminated. This option
was considered impractical and uneconomical because of the large number of
buildings that would be involved.
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Conclusions of Initial Screening

The following plans for local flood protection in Pittsfield were eliminated
from the study following the initial screening for feasibility, acceptability and
economic justification.

Upstream surcharge storage to be provided by the existing Pontoosuc and Onota
Lakes on the West Branch and Richmond Pond on the Southwest Branch was
determined to be unacceptable because of the extensive drawdown necessary
for significant flood stage reduction in the damage prone zones of Pittsfield.

Surcharge storage at potential reservoir sites was determined to be technically
infeasible because no site would control enough of the drainage basin to reduce
flood damages sufficiently to justify the construction and land acquisition
costs.

Diversion of floodwaters away from the damage-prone areas of Pittsfield by
open channel or syphon tunnel was determined to be technically infeasible or
lacking economic justification.

Dikes or floodwalls constructed along the flood-prone area of U.S. Route 20 on
the Southwest Branch were eliminated from further analysis because of the
excessive cost of protecting against a 100-year flood or greater. In addition,
this plan would leave other residential areas along Cadwell Road outside the
flood protected area.

A dike constructed along the West Branch through Wahconah Park was
eliminated from further consideration when it was determined that proposed
improvements by the MDPW would provide a similar degree of protection.

The non-structural alternatives of flood warning systems, land treatment and
complete evacuation of the flood plain were dismissed from further consider-
ation because they were either too broad in scope, too costly or, particularly
with flood plain evacuation, unattractive to local officials.

Measures on the West Branch which were considered to be worthy of more
detailed analysis included major channel reconstruction, replacement of the
West Street bridge, and lowering the crest elevation of the Tel-Electric Dam to
increase the gradient of the river.

On the Southwest Branch the measures which were considered further included
widening the culvert under the Conrail embankment or installing an auxiliary
culvert at this location, and straightening the river channel above the Conrail
culvert to eliminate the ox-bow meander of this branch.

Finally, flood proofing was considered as the only feasible and acceptable non-
structural plan for both branches of the Housatonic. It was examined as an
Independent project as well as in combination with other structural measures
listed above.

..-.
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DESCRIPTION, ASSESSMENT AND EVALUA TI(
OF DETAILED PLANS

In accordance with the interdisciplinary planning framework of the Principles and
Standards procedures, the initial screening of alternatives distinguished several flood

* .. control plans for Pittsfield that were considered feasible and suitable for further,
more comprehensive investigations.

Alternative plans considered for the West Branch are:

Plan A - Lower Tel-Electric Dam.

Plan B - Lower Tel-Electric Dam and replace West Street bridge.

Plan C - Lower Tel-Electric Dam, replace West Street bridge and
provide channel enlargement between Wahconah Park and the Tel-
Electric Dam.

Plan D - Flood proofing, demolition and/or relocation.

Plan E - Lower Tel-Electric Dam plus non-structural measures.

Plan F - Lower Tel-Electric Dam, replace West Street bridge plus non-
structural measures.

Alternative plans considered for the Southwest Branch are:

Plan A - Double the capacity of the Conrail culvert and clear brush for an
overflow channel.

Plan B - Double the capacity of the Conrail culvert and channel excavation
upstream of Barker Road bridge.

Plan C - Triple the capacity of Conrail culvert.

Plan D - Flood proofing, demolition and/or relocation.

Plan E - Double the capacity of Conrail culvert, brush clearing, plus non-
structural measures.

Plan F - Triple the capacity of Conrail culvert plus non-structural measures.
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The evaluation of alternative plans involved the following two criteria: (1) the extent
to which they fullfilled the planning objectives, and (2) their contributions to the
system of National Accounts. The evaluation of alternative plan impacts on specific
characteristics of the project area have been discussed in compliance with ER-1 105-2-
240. A benefit/cost ratio is summarized for each plan as are its contributions to the
EQ and SWB accounts. Tables summarizing these contributions and comparing the
alternative plans for each branch of the Housatonic have been presented in the
"Conclusion" of this report.

West Branch Alternative Plans

Plan A - Lower Tel-Electric Dam

Plan Description

This plan addresses the problem of the relatively flat gradient of the river channel
between Wahconah Park and the Tel-Electric Dam. There is only a 1.6-foot drop in
elevation from the channel invert at Wahconah Park downstream to the spillway of the
Tel-Electric Dam, a distance of approximately 5,000 feet. Because of this flat
gradient, floodwaters overtop the low banks of the river in this reach and during the
100-year event would inundate approximately 150 acres.

Plan A improvements consider lowering the spillway of the Tel-Electric Dam by 3
feet. This run-of-river dam is a 19-foot high concrete structure 40 feet in width (see
photo at the conclusion of Problem Identification). The present spillway elevation is
9 &7 feet msl, and the impounded pool contains 8 acre-feet of storage. Normal river
flows are discharged by an overflow weir at the left dam abutment into an old
penstock. The crest elevation of the 15-foot long weir is 985.2 feet. In the past, the
dam provided water power to a nearby industrial plant, but it has not been used for
this purpose for many years. The dam does not provide any surcharge storage during
flooding conditions.

The provisions of this plan include:

1. Removing about 3.5 feet off the top section of the spillway structure.

2. Placing a concrete cap approximately 6 inches in thickness to bring the
final spillway elevation to up 983.7.

Lowering the spillway by more than 3 feet would require considerable modifications to
the Conrail railroad bridge piers and abutments, which are located approximately 80
feet upstream. Although the exact depth of these foundations is not available from
the Conrail corporation, a reduction of more than three feet in the spillway elevation
may cause scour and undermining of these piers.
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Impact Assessment

The primary impact of Plan A would be an increase in stream velocity and a
subsequent stage reduction of 1.0 to 1.5 feet during the 100-year flood. This reduction
would mostly be effective in the reach of the channel between the Tel-Electric Dam
and the West Street bridge, owing to the restrictive opening at West Street.
Reductions in the 100-year flood level at Linden Street would be about one foot.

An economic assessment of this plan reveals an average annual reduction in flood
losses equal to $12,000. This amount is a function of reduced flood damages as well as
a reduction in flood-related service costs, and it translates into the plan's average
annual benefit.

The environmental impacts of this project are those associated with the temporary
implementation phase of the project. The West Branch downstream of the Tel-
Electric Dam would experience an increase in turbidity resulting from some loss of the
silt behind the dam and from the discharge of some concrete particles during the
lowering of the dam. The wetland at Wahconah Park is not expected to be adversely
impacted by this plan as normal stream levels in this area would not be reduced.

The impacts of this plan on properties located downstream of the dam are expected to
be minimal. At the South Street bridge, located on the Housatonic River approxi-
mately 5,000 feet downstream of the Tel-Electric Dam, there would only be a minimal
increase in the stage of the 100-year flood. However, because this stage increase
could produce additional flooding to this property, it was determined that some action
should be taken to mitigate this impact. Consideration was given to requiring
property owners to purchase additional flood insurance, but further investigation
established that the stage increases of Plan A could be offset by other means.
Specifically, at the present time there is a sewer conduit which crosses the Housatonic
River underneath the South Street bridge. Because this conduit is set on piers above
the streambed, it decreases the bridge's discharge capacity, particularly during flood
periods when it traps debris. By lowering this conduit below the streambed or by
removing it altogether, river stages during the 100-year flood would be reduced by
approximately 7 inches, more than offsetting the stage increase affected by Plan A.
Further details of this plan and the alternative means of mitigation are presented
under Plan A for the Southwest Branch, because that plan's improvements would
produce more serious stage increases at South Street.

Other impacts of the plan would include the noise associated with the construction
works.

Plan Evaluation

This plan does not satisfy the planning objective of providing a high degree of flood
protection. Complete protection would be afforded only against the 5-year flood in
the immediate vicinity upstream of the Tel-Electric Dam, and less than that in the
Wahconah Park area.

Only 28 out of 202 structures located within the 100-year stage flood plain would be
protected by this plan and the fields upstream at Wahconah Park would not experience
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an increase in recreational potential. The plan contributions to the environmental
quality of the West Branch are negligible, although lowering the dam would have some
minor temporary adverse impacts on the environment. The wetlands in this area,
although preserved, would continue to experience disruptive flooding during the less
frequent events. Three structures in Pittsfield have been designated as historically
significant, but none of these would be impacted by any of the improvement proposals
for the West Branch.

The first cost of this project is estimated to total $29,600, of which $3,500 are real
estate costs. Because the scope of this improvement plan is limited to lowering the
dam and providing only 5-year protection, the 100-year flood would continue to cause
extensive damage throughout the flood plain. Specifically, residual losses occurring
with implementation of Plan A would total $63,800 annually, which is more than five
times the value of annual benefits. Because of the limited degree of protection
provided by Plan A, the action of lowering the dam is considered to be on the scale of
a local drainage improvement effort, and it therefore considered to be a non-Federal
cost responsibility. Furthermore, because annual flood losses remain so high, it is
essential that the citizens impacted by flooding on the West Branch be informed that
this plan would not eliminate their problems, so as not be develop a false sense of
security. Including the cost of maintaining the spillway and penstock free of debris,
the amortized cost of this plan would average $3,200 annually. When compared with a
$12,000 annual reduction in flood losses, the ratio of benefits to costs is 3.75 to 1.00.

In conclusion, the economic and environmental contributions of lowering the spillway
of the Tel-Electric Dam render this plan an economic alternative for flood protection

*~1 on the West Branch, but the high residual losses realized in the 100-year flood
preclude participation by the Federal Government.

Public Views

During the public meeting held 29 August 1979 several parties commented on the loss
of storage which has occurred on the West and Southwest Branches over the past few
years. Siltation and the breaching of dams were cited as the causes of this storage
loss, and it was suggested that the Corps, should institute a program of silt removal
from behind the dam, rather than lower the dam three feet. It was pointed out that
the Tel-Electric dam was a run-of-the-river dam which provides no surcharge storage
during flood periods. As such, the removal of silt would not increase the surcharge
storage capacity of this dam, nor would lowering the dam decrease this capacity.
Finally, the Pittsfield Planning Board registered disappointment that this plan did not
improve the flooding conditions of Turner Avenue and Wahconah Park.

This plan was carried as the recommended plan in the letters of coordination sent to
various Federal and State agencies by the Corps in January 1980. There were no
objections to this plan provided that the wetland area of Wahconah Park would not be
drained.
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Plan B - Lower Tel-Electric Dam and replace West Street bridge

Plan Description

The provisions of this plan address two channel restrictions located along the West
Branch of the Housatonic River. In addition to improving the relatively flat gradient
of the West Branch, which was addressed by Plan A, this plan would also replace the
West Street bridge. This concrete arch bridge is located approximately 1,300 feet
upstream of the Tel-Electric Dam and has a flow area of about 180 square feet. The
average width of the channel upstream of this bridge is 45 to 50 feet, whereas the
width of the bridge opening is only 32 feet. During periods of high flow, water backs
up behind this bridge because of its restrictional flow capacity (see flood profile -

Plate 2 attached to this report), causing overbank flooding as far upstream as
Wahconah Park and inundation of approximately 202 structures during the 100-year
flood.

Plan B would:

1. Lower the spillway of the Tel-Electric Dam from El. 986.7 feet msl to
approximately El. 983.7 feet msl.

2. Replace the West Street bridge over the West Branch Housatonic River with
a reinforced concrete bridge having a 50-foot width between abutments and
a low chord elevation of at least 993 feet msl.

Impact Assessment

Lowering the Tel-Electric Dam and replacing the West Street bridge would reduce the
stage of the 100-year flood at the West Street bridge approximately 5 feet and 2.5
feet upstream at Linden Street.

Approximately 69 houses would no longer be inundated by the 1 00-year flood and 133
would be threatened to a lesser extent. The benefits associated with this plan are
expected to average $33,300 annually.

The long-range environmental impacts of Plan B are negligible. Increasing the
downstream discharge by the provisions of this plan will induce less than a 5 inch
increase in the stage of the 100-year f lood at the location of the South Street bridge.
In a recurrence of the 1938 flood, the stage of this 30-year event would be increased
by less than 2.5 inches at the same location. Below the South Street bridge, the
Housatonic River enters a very extensive flood plain storage reach which would not be
adversely impacted by the provisions of Plan~ B.

The temporary impacts associated with Plan B include the inconvenience caused by
closing the West Street bridge to traf fic during the construction period as well as the
noise and dust related to construction. There would be a temporary increase in the
turbidity of the West Branch during construction of both improvements.
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For the most part, however, the social and environmental impacts of this plan are
beneficial. There would be less overbank flooding and an increase in security to the
residents of approximately 69 structures no longer threatened by the 1 00-year flood
and 133 threatened to a lesser degree.

Plan Evaluation

Plan B has the following effects on the planning objectives: it substantially reduces
the stage of the 100-year flood, and eliminates damages from the 10-year flood in the
vicinity of the West Street bridge. In providing this stage reduction, approximately 69
out of 202 structures located in the 100-year flood plain would be protected against
further damages, but the wetlands below Wahconah Park would not be drained.
Upstream of the wetlands the recreation fields would continue to be inundated,
although less frequently, and bank erosion would continue during the rare events.

The estimated benefits from reduced flood damages are $33,300 annually. First costs
for the total project are anticipated to be $384,900. Amortized over a 50-year life, at
an interest rate of 7-1 /8 percent currently applied to Federal projects, this first cost
would average $29,300 annually. A comparison of benefits to costs reveals a
benefit/cost ratio of 1.14 to 1.00, which is economically feasible. As with Plan A, the
total cost of this project would be a non-Federal responsibility owing to the limited
scope of lowering the dam and because the Section 205 authority does not provide for
replacement of bridges at Federal expense.

The social and environmental contributions of this project favor its implementation.
Sixty-eight structures would no longer be threatened by the 1 00-year f lood and allI
structures in the reach between West Street bridge and Columbus Street bridge would
be safe f rom the 1 0-year event. The stages of allI floods at the South Street bridge
below the West-Southwest Branch confluence would be only minimally increased by
the provisions of this plan and would be offset in time from any increases effected by
improvements on the Southwest Branch.

In conclusion, while Plan B does not maximize net benefits, it does provide protection
against urban flooding. However, the implementation of this Plan B would be
dependent on the assurance of local finance.

Public Views

Response to this proposal at the 29 August 1979 public meeting was mostly positive.
The exception was an expressed concern for the downstream impacts that might result
from increasing the flow capacity of the West Street bridge. Two other related issues
raised during the meeting were the potential foundation problems related to lowering
the water table and the possibility of using seasonal drawdown of upstream lakes for
surcharge storage.

32



S -h Plan C - Lower Tel-Electric Dam, replace West Street bridge and provide
*'. channel enlargement between Wahconah Park and the Tel-Electric Dam

Plan Description

This plan of improvement for the West Branch addresses all of the channel restrictions
along the reach between Wahconah Park and the Tel-Electric Dam. Basically, the plan
calls for widening and deepening the river channel from the lower end of Wahconah
Park to the Tel-Electric dam, a distance of 4,300 feet, so that it will convey the 100-
year flood discharge of approximately 3,000 cfs. The channel would be widened to 40
feet and deepened to increase the slope of the river from the existing .03 percent to
.25 percent. In accomplishing this channel work, the West Street bridge would have to

,&.. be replaced with a larger opening, and the Tel-Electric dam would have to be lowered
to obtain the steeper gradient. Under the local cooperation agreements of a Section
205 project, the replacement of the West Street bridge would be a non-Federal cost
responsibility.

' IAlthough there are no records of the river regime prior to construction of the Tel-
Electric dam, it is believed that the removal of the dam would cause a significant drop
in the upstream water table, and drain the wetland at Wahconah Park. To avoid this
adverse impact, consideration was given to installing a bascule gate in place of the
dam. Installed to a top elevation of 983.7 ft. msl., 3 feet below the existing spillway

K elevation of the dam, this gate would be capable of maintaining existing upstream
Nwater levels while providing sufficient gradient and discharge capacity, when lowered,

to convey the 100-year flood.

The final element of Plan C would consist of modifications to the railroad bridge piers
located 80 to 150 feet upstream of the dam. Although detailed plans of these bridge
footings are not available from the Conrail Corporation, it is believed that these were

constructed after the dam was built, and that they do not penetrate the streambed
sufficiently to remain stable following the implementation of channel improvements.

In conclusion, Plan C would:

1. Modify the Tel-Electric Dam to include an 8-foot high bascule gate installed
to elevation 983.7 feet msl.

2. Perform necessary modifications to the railroad bridges located upstream of
the Tel-Electric Dam to accommodate the deeper channel.

3. Widen and deepen the river channel along the 4,300-foot reach between the
lower end of Wahconah Park and the Tel-Electric Dam. Widen to 40 feet
and excavate to a slope of 0.0025 to accommodate the 100-year flood.

4. Replace the West Street bridge with a bridge having a 50-foot span and a
low chord elevation of at least 993 feet msl to pass the modified 100-year
flood.

T,
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Impact Assessment

The major impact of Plan C would be the elimination of future damages from floods
up to the 100-year event. This plan would lower the stage of the 100-year flood by 11
feet in the vicinity of the West Street bridge and by about 5 feet at Wahconah Park.
As such, the 100-year flood would be confined to the modified channel, eliminating the
losses associated with this event. However, the major impacts of this proposal include
high implementation costs and extensive adverse impacts on the environment. The
first costs required to implement this project are estimated to be $2,500,000, aver-
aging $186,300 annually over an estimated economic life of 50 years. Under the
Section 205 continuing authority, local interests, in addition to fulfilling the normal
cooperation agreements, are responsible for Federal first costs in excess of $2 million
(or $3 million in designated Federal disaster areas). In this plan, non-Federal interests
would be required to finance approximately $430,000 for replacement of the West
Street bridge and the provision of lands and easements, normally required as items of
local cooperation. In addition, they would also be required to finance the $65,500 by
which Federal first costs exceed $2 million.

The environmental impacts of Plan C discourage its implementation. Modifying the
Tel-Electric Dam to include a bascule gate would first require dredging the sediment
material behind the dam. Channel modification work would also disrupt the aquatic
ecosystem and greatly affect vegetation along the reach.

Plan C would also negatively affect the town by disrupting traffic circulation during
construction. Noise and dust pollution would occur throughout the construction
period.

Finally, the downstream impacts of the channelization effort would be adverse in the
vicinity of the South Street bridge, where some properties would experience additional <-.
flooding. Downstream of the South Street bridge the wetlands would be able to sto-e
the extra discharge.

Plan Evaluation

Plan C would fulfill the following planning objectives: flood damages would be
eliminated for all structures located within the 100-year flood plain and the
subsequent reduction in economic losses would stimulate the city's economy. The
recreation area of Wahconah Park would be more accessible following periods of rain,
but the wetlands below the park would experience some reduction in the water table.
The adverse environmental impacts of overbank flooding would be eliminated and
water quality of the stream would most likely improve. However, because this
channelization for the West Branch would totally disrupt the existing aquatic
environment, there would be a net detrimental impact on the environmental character
of the river.

While this plan fulfills many of the planning objectives, the average annual costs
resulting from this project are higher than estimated economic benefits. Anticipated
annual benefits from these channel improvements are $70,800. When compared with
the average annual costs of $186,300, the resulting benefit/cost ratio is 0.38 to 1.00.
In addition, approximately $500,000 in first costs would be a non-Federal responsibility
under the Section 205 authority.
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;' The plan contribution to the environmental quality account would also be adverse.
While some effects could be mitigated, there would be no outstanding contribution to
this account which would outweigh the economic deficit. Social benefits of this
project would be substantial in spite of the inconvenience associated with the
construction phase. Finally, this proposal is not as flexible as is desired of a flood
protection project. The plan would be difficult to alter once implemented, owing to
the excavaton of the larger channel. As such, the benefits derived from Plan C are
not sufficient to justify the costs and environmental impacts of this project.

Public Views

Because this plan does not have a favorable benefit-cost ratio, it was not presented as
a desirable plan at the public meeting in August 1979. However, citizens attending
this meeting did propose blasting away the rock ledge located in the bed of the West
Branch, an action similar to the channelization measure of this plan. The major
objections to this plan were the potential downstream impacts of increased flow
capacity and the negative impacts of draining the Wahconah Park wetlands.
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Plan D - Flod oofin,demition and/or relocation

Plan Description

The fourth alternative involves flood proofing the structures located in the flood plain
against the 100-year event. This proposal is a non-structural alternative. All
structures standing within the boundaries of the 1 00-year f lood were examined to
assess the extent of flood proofing required for protection. The methods of flood
proofing ranged from placing a drainage trench around the perimeter of the basement
(including a sump pump), to evacuation and demolition of some structures. Seven
classes of flood proofing were delineated, depending on the condition and use of
basements and the extent of inundation. These procedures are described in detail in
Appendix 2. In the event that the 1 00-year flood would inundate the first floor, the
entire structure would be raised 3 feet. However, if more than 3 feet of water would
inundate the first floor, the structure would be razed or relocated. Under the
parameters of this investigation, which are outlined in Appendix 2, 295 structures
were identified as lying within the 1 00-year f lood plain. Of these structures, 93 were
found not to be threatened by the 100-year flood; 159 would require modifications to
the foundations and drainage installation in the basements; 33 would need the
foundation raised above the elevation of the 100-year flood and 10 would be razed or
relocated. The total first cost of this program is estimated to be $2,370,000.

Impact Assessment

Implementation of this non-structural improvement plan would not eliminate overbank
flooding in the 100-year event, but it would reduce related physical losses. Non-
physical losses such as profits reduction during flooding and the cost for emergency
services would continue to occur. The annual benefit of this improvement plan is
estimated to be $61,200, compared with an annual cost of $174,400.

The environmental impacts of flood proofing are related to the overbank flooding
which would continue to occur under this plan. Scouring and subsequent sedimentation
would continue during floods, causing damage to riparian vegetation similar to that
experienced under the "without project condition." Net social impacts would be
adverse. While structures would no longer be inundated, yards and streets would
continue to be inaccessible unless these were also filled. Furthermore, there would be
a negative response to the relocation necessary for the 10 structures requiring
evacuation, and for the temporary displacement of the owners of 33 structures which
would be raised to an elevation above the 1 00-year flood stage.

Plan Evaluation

Plan D satisfies part of the planning objectives by eliminating $61,200 in annual flood
losses. This benefit would result from reduction in physical damages, however, non-
physical losses would continue to occur. As such, regional growth would not be
stimulated by this plan. In addition, the adverse environmental impacts associated
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with flooding would continue to occur, including inundation of the recreation areas at
Wahconah Park. The evacuation of 10 structures by this plan would be contrary to the
objective of contributing to community cohesion.

The average annual cost of this project would be at least equal to $174,400, giving a
benefit/cost ratio of 0.35 to 1.00. In addition, Section 280.7 of ER 1165-2-122 states
in part that "...flood proofing measures that would leave occupied buildings
inaccessible during a flood, thereby extending the public commitment for continuing
emergency assistance, will not be recommended." The flood proofing plan outlined for
Pittsfield would not eliminate costs associated with emergency services.
Furthermore, because the flood plain is so extensively developed in Pittsfield, it was
considered impractical and too expensive to relocate all activities.

In conclusion, the non-structural alternative of using flood proofing to eliminate flood
damages is not easily applicable to Pittsfield and has adverse impacts which
discourage its implementation.

Public Views

Plan D was described at the public meeting in Pittsfield, but it was not widely
discussed because of the unfavorable ratio of benefits to costs. It is believed that this
plan would not be acceptable to the residents of Pittsfield because of the significant
number of houses that would be relocated under this plan, and because inundation of
the flood plain would persist.
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Plan E - Lower Tel-Electric Dam plus non-structural measures

Plan Description

This plan combines the structural measure of lowering the Tel-Electric Dam with
flood proofing to provide protection against the 1 00-year flood. Under this plan of
protection, 174 structures remaining within the limits of the 1 00-year flood plain, as7
modified by Plan A, would require flood proofing. Most of these would only require
waterproofing the outside of the basement wall, in addition to placing drainage
trenches and a sump pump in the basement floor. Under this combination plan, 9
structures would be relocated from the flood plain.

Impact Assessment

This project would increase the benefits resulting from either a completely non-
structural plan or a limited structural plan. The first costs would include $1,953,000
for flood proofing in addition to the non-Federal provision of $29,600 required to lower
the Tel-Electric Dam. The benefits ensuing from such a plan would total $63,600,
including a $3,400 reduction in Federal subsidies to flood insurance.

Such a project's individual components would cause other impacts. By lowering the
dam, the increased stream discharges over this dam would reduce stages upstream in
future floods. The temporary impacts of construction would also occur, as would the
inconvenience resulting from flood proofing operations. Any rainfall during project
implementation would increase erosion in these areas, and overbank flooding would
continue during events greater than the 5-year flood. However, the social well-being
of the community would be improved under this plan. Not only would the 100-year
flood plain be reduced by Plan A, leaving 28 structures f ree f romn inundation, but 165
other structures within the modified flood plain would also be protected against
physical loss by flood proofing. This would contribute greatly to the peace of mind of
residents during a flood.

Plan Evaluation

Plan E would satisfy the following objectives: all structures located in the 100-year
flood plain would be protected against future damages. Continued overbank flooding,
however, would prevent regional growth and improvement of environmental quality,
but the wetlands would be preserved by this plan.

The annual cost of this plan would total $147,000, and the benefit/cost ratio of Plan E
would equal 0.43 to 1.00. While this protection plan would not eliminate floods
greater in magnitude than the 5-year event, the addition of flood proofing to the
structural measure of lowering the Tel-Electric Dam would provide better protection
to the residents of Pittsfield. However, continued overbank flooding would cause
persistent non-physical losses, requiring local and Federal expenditures for emergency
services. Because ER 1165-2-22 requires that non-structural plans eliminate the need
for emergency services, this plan does not meet the criteria of completeness.
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o1 Public Views

This plan was not presented as an alternative at the August public meeting in

Pittsfield, nor was it presented in the letters or coordination to public agencies. For
this reason, there is no available documentation of the prevailing opinion regarding
this plan.
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Plan F - Lower Tel-Electric Dam, replace West Street bridge
plus non-structural measures

Plan Description

This plan combines flood proofing with the provisions of Plan B, lowering the Tel-
Electric Dam and replacing the West Street bridge, to provide protection against the
100-year flood. The modified stage of the 100-year flood resulting from these
structural provisions would necessitate flood proofing 133 structures along the West
Branch. Most of those structures needing flood proofing would require sealed
foundations and drainage trenches leading to sump pumps placed in the basement.
Under this protection plan no structures would be relocated from the flood plain.

Impact Assessment

This plan would reduce physical losses to 133 structures located within the modified
flood plain, and protect another 69 structures located outside the modified 100-year
flood plain. Economic benefits from this reduction in flood damages would total
$46,100. However, the costs associated with Plan E would total $1,642,000 averaging
$122,000 annually when amortized over 50 years at an interest rate of 7-1/8 percent.
Again the financial responsibility for replacing the West Street bridge and lowering
the dam would be non-Federal.

Environmental impacts of this project would be similar to those of Plans B and D.
Stream turbidity would temporarily increase with the replacement of the West Street
bridge and the lowering of the dam spillway elevation. Continued overbank flooding
would cause scouring and disruption of riparian habitat along the Wahconah Park area
during rare flood events, but there would be no significant increase in the stage of the
100-year flood at properties near the South Street bridge.

.Plan Evaluation

While this plan would provide considerable relief from 100-year flood damages, its
completeness would be dependent upon the replacement of the West Street bridge.
The ratio of benefts to costs would equal 0.38 to 1.00, so this plan is not
recommended for further consideration.

Briefly, this plan has the following effect on the planning objectives: 202 structures
located in the flood plain would be protected from the 100-year event, and 69 of these
would not experience flooding of their property. Community cohesion would be
Improved but regional growth would not be stimulated because of the continued
overbank flooding. Environmental quality and recreational potential would not be
Improved by this plan.
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Public Views

This plan was not among the alternatives presented at the public meeting or in the

coordination letters sent to public agencies in January 1980. As such, there is no

account of the public opinion of this alternative.
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Southwest Branch Alternative Plans

Plan A - Double the capacity of the Conrail culvert and clear
brush for an overflow channel

Plan Description

This protection plan addresses the inadequate discharge capacity of the Conrail
culvert on the Southwest Branch. This culvert is located approximately 2,200 feet
upstream of the West-Southwest Branch confluence, where the Canaan Secondary
(L.C. 4-2-20, M.P. 85.97) of the Conrail Corporation crosses the Southwest Branch.
The culvert is of stone-brick arch construction and has an approximate flow area of
130 square feet. The earth embankment is about 30 feet high. During major storms,
water backs up behind the culvert because of its inadequate discharge capacity, and
inundates the areas upstream to Cadwell Road. In the 100-year event approximately
50 acres and about 62 structures would be inundated by this backup. The plan proposes
a second culvert through the bank to one side of the existing stone-arch culvert. The
new culvert would be of corrugated metal multiplate construction with a 15-foot
diameter and a net flow area of about 150 square feet. The culvert would be about 80
feet long with concrete aprons and wing walls at both the entrance and outlet. The
invert of the pipe would be at elevation 963 feet msl, the same as the existing channel
invert, but the approach apron would be at elevation 966 feet msl, to allow only
floodflows to pass through the structure. This auxiliary conduit should be installed
during off-peak rail traffic hours to minimize the disturbance to Conrail operations.
However, a plan of temporary bridging would allow for uninterrupted rail traffic.

In addition to installing the auxiliary culvert through the Conrail embankment, this
plan Includes cutting brush and trees to allow for more expedient passage of the more
frequent floodflows. In the reach above Barker Road bridge, the Southwest Branch
meanders considerably and has a nearly complete oxbow turn, causing the river to be
sluggish. Plan A would clear away the swamp growth for a 30-foot width in a virtually
straight alignment between Barker Road and the Maloy Brook outlet thereby elimi-
nating the stream meander during flood flows. This cleared area would allow overbank
flows a primary path to the relatively straight channel downstream from Barker
Road. As the scope of this brush clearing is limited to protection against minor
floods, the annual cost of brush-clearing is a non-Federal responsibility estimated to
total $1,000.

Impact Assessment

This plan of protection would save an average of approximately $100,200 annually in
reduced flood damages. The reduction in the stage of the 100-year flood would total 7
to 7.5 feet, relieving approximately 22 houses from the threat of this flood. This
benefit would mostly be derived from the installation of the auxiliary culvert.
However, clearing away the swamp growth from the flood plain upstream of Barker
Road would also serve to reduce the stages of intermediate floods. These floods would
be more quickly discharged downstream as a result of the cleared path because debris
would not get caught in the brush and retard the flow.
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Few adverse environmental impacts would result from this project. There would be no
adverse impacts on stream level upstream of the Conrail embankment because flow
through the additional culvert would only occur during flood events. Brush clearing
would eliminate approximately half an acre of wildlife habitat from the area upstream
of Barker Road, but this constitutes only 5% of the wetland in that reach of the
Southwest Branch.

The most significant environmental impact of this plan would be an increase in the
flood threat to properties located downstream. During the 100-year event the
properties in the vicinity of South Street, below the West-Southwest Branch
confluence, would experience a 5-inch increase in the river stage. In the 30-year
event the stage increase would be about 2.5 inches. This increase would occur earlier
than augmented flows resulting from West Branch improvements. Although many of
these properties would already experience flooding during these events, there would be
some increase in damages resulting from the higher stages. These additional losses
are estimated to average $300 annually. Although this figure appears insignificant in
comparison to $100,200 in prevented losses upstream on the Southwest Branch, these
downstream impacts must be mitigated.

Aside from these impacts, the effects of this plan on the environment would only be
temporary. During installation of the auxiliary culvert, the turbidity level of the
stream would increase. There would also be temporary noise associated with driving
sheet piles for this same operation.

Plan Evaluation

This plan would provide a significant contribution to the plan objective of protecting
structures in the flood plain. out of 62 structures inundated by the 1 00-year flood in
the natural condition, 22 would be completely protected. With respect to the other
planning objectives, regional growth and social well-being would be slightly improved
by this plan, and the wetland upstream of Barker Road would remain intact. The
recreational value of the stream would not be altered by this plan and there are no
historical structures identified along the Southwest Branch. The cost of this project
would average $33,500 annually, including an annual non-Federal maintenance cost of
$1,000 to prevent regrowth in the cleared overflow channel. This project would have a
benefit/cost ratio of 2.99 to 1.00.

With respect to downstream impacts at South Street, several alternatives have been
identified as a means of mitigating losses from stage increases. The first of these
would be the relocation of the concrete encased sewer line presently located
underneath the South Street bridge. Lowering this cdnduit to a position beneath the
river bed would decrease the 1 00-year flood stage by approximately 7 inches. This
action would offset the 5-inch increase caused by the additional culvert installed on
the Southwest Branch, and it would also eliminate the debris-related flood problems
already being experienced near South Street. The first cost for relocating this sewer
line is a non-Federal responsibility and is estimated to total $50,000. Amortized over
a 50-year project life at an interest rate of 7-1/8 percent, this cost would average
$3,700 annually.
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The second alternative would be the purchase of flood insurance to cover the increase
in losses to properties near South Street. Approximately 25 structures in the
subsections upstream of South Street would be impacted by the natural 100-year flood,
and a 5-inch increase in this flood would impact 10 additional structures. Flood
insurance costs for this area of Pittsfield are dependent on several factors including
the difference in elevation, to the nearest foot, between the base flood (the 100-year
flood) and the first floor. An increase of 5 inches in the stage of the 100-year flood is
expected to raise the flood insurance factors of most of the structures involved by one
category above their present classification. The annual cost of supplementary flood
insurance costs incurred as a result of the 5-inch stage increase would total
approximately $3,700 per year. However, if none of these structures were already
covered by a flood insurance policy, the total cost of flood insurance for all structures
located within the modified 100-year flood plain would cost $12,300 annually.

The third alternative would be the relocation of all structures susceptible to the 100-
year flood. This alternative is considered impractical because of its expense and
because it represents a far more encompassing plan than the mitigation of a 5-inch
increase in the stage of the 100-year flood.

Of these alternatives, the optimum plan for mitigation of the downstream impacts
would be the relocation of the concrete encased sewer line. Because of the variable
nature of debris entrapment by this sewer line, the losses experienced upstream of this
barrier are unpredictable and probably more frequent in occurrence than stream
models indicate. By relocating this sewer to a position underneath the streambed, the
adverse impacts of the supplementary culvert on the Southwest Branch would be
mitigated, and the occurrence of debris-related floods would be reduced to a
minimum. In effect, this plan would provide the residents near South Street with flood
damage reduction beyond that required for the mitigation of the project impacts.

The first cost of this relocation would be a non-Federal responsibility estimated to
total $50,000. At an annual cost of $3,700, this mitigation plan would raise the annual
cost of Plan A to $37,200 and lower the benefit cost ratio to 2.69 to 1.00.

Public Views

Plan A originally called for installation of the auxiliary conduit only. At the time of
the public meeting, however, there was some concern regarding the potential
downstream impacts of this plan. Coordination of the proposed plans with Federal,
State, and local agencies revealed a preference for this plan over any other proposal
for the Southwest Branch. In response to this expressed preference, exhibited in
letters in Appendix 3, brush clearing was added to the provisions of this plan and Plan
A was offered as the recommended plan in subsequent meetings. However, while
further coordination with the Berkshire County Regional Planning Commission and the
Pittsfield Planning Board revealed this plan to be acceptable in regard to the trout
habitat, it was apparent that without a mitigation plan for downstream impacts, this
plan would not meet public approval. Plan A has subsequently been revised to meet
the constraints identified through this coordination process, including a complete plan
of mitigation of downstream impacts. It is expected that this plan will meet the
approval of all parties involved.
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Plan B - Double capacity of Conrail culvert - channelization
upstream of Barker Road bridge

Plan Description

This plan addresses the two areas of channel constriction described in Plan A. The
inadequate flow capacity of the Conrail culvert would be remedied in the same
manner as Plan A, by installing an additional 150 square feet of discharge capacity
through the bank to one side of the river. The other channel effort would be upstream
of the Barker Road bridge, where the stream meander retards floodf lows. This plan
would excavate a 40-foot wide channel over a 1,300-foot distance of wetland to bypass
the river where it meanders. This channel would be grass lined except in areas of high
velocity, where it would be stone lined.

Impact Assessment

Under this plan of improvement, the reduction in the stage of the 100-year flood
would be no different from that realized by Plan A. However, the channelization
effort of this plan, versus the brush clearing floodpath of Plan A, would result in a
larger reduction in floods of less than 25-year magnitude because these smaller floods
are partly a function of the meander in the stream above the Barker Road bridge. The
annual damages prevented by this channelization would be approximately $800,
bringing annual benefits to a total of $101,000.

Plan B would have several adverse impacts on the environment as a result of the
channelization effort. Currently, the Southwest Branch provides an excellent
spawning and feeding habitat for brown trout. Channelization of this reach of the
river would greatly disrupt this population because trout require small pools of water
for breeding. Channelization would alter the gradient of this reach by shortening and
straightening the channel, leaving less chance for these pools to develop. Further-
more, studies performed by the U.S. Fish and Wildlife Service have shown that
channelization typically destroys trout populations.

In addition to these impacts, channelization of the Southwest Branch might cause
more erosion than is currently typical of the river. Silts later deposited downstream
could fill storage areas and alter the course of the stream with a potentially hazardous
result.

Other environmental impacts of this project would result from installing the culvert
through the Conrail embankment. Most significant would be the downstream stage
increases described in Plan A. These impacts would be mitigated in the same manner
as described under that plan. Other impacts would be temporary, such as increasing
the turbidity of the stream during excavation.
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Plan Evaluation

The effects of Plan B on the planning objectives are similar to those of Plan A.
Twenty-two of 62 structures located in the 1 00-year flood plain would be completely
protected and elsewhere the stage of this flood would be reduced by 7 feet. As such,
the social well-being of these residents would be improved and there would be an
increased potential for regional growth. The value of the Southwest Branch as a
recreational resource would be destroyed along with the trout habitat of the stream,
but the negative impacts of overbank flooding would be reduced.

Mitigation of the downstream impacts would add a non-Federal annual cost of $3,700,
bringing the total annual cost to $65,600. With annual benefits totaling $101,000 this
plan would have a benefit/cost ratio of 1.54 to 1.00.

While this plan has a favorable benef it/cost ratio, the increase in benefits realized by
the channelization measure of this plan is less than the increment in costs.
Specifically, the incremental benefit/cost ratio of this plan is 0.03 to 1.00, resulting
from an increase of $28,400 in the annual cost of this project to provide
channelization. Therefore, although the plan is economically justified, it is not
incrementally justified, and it does not maximize excess benefits. Furthermore, there
wouild be a net adverse impact on the account of Environmental Quality under this
plan of protection. The disruption and possible elimination of the valuable trout
habitat of the Southwest Branch under this plan of protection is unacceptable to
Federal and State fish and wildlife agencies. The social benefits derived from the high
level of flood protection provided by Plan B are not sufficient to overcome this
disruption of environmental quality.

Public Views

This alternative was carried as the proposed plan at the public meeting in August 1979
and in letters of coordination sent to Federal and State agencies in January 1980.

At the public meeting there was much discussion of the loss of storage experienced on
the Southwest Branch in the past, and the similar effects of increasing the capacity of
the Conrail culvert. It was suggested that existing upstream reservoirs be used for
surcharge storage instead of reducing this storage even further.

Respone to the January coordination letters revealed firm opposition to Plan B as the
recommended plan. Several letters of objection are exhibited in Appendix 3; these
either cited the loss of trout habitat, the potential downstream impacts of the plan, or
the lack of incremental economic justification as a reason of objection. As a result of
this opposition, Plan B was dropped from further consideration as the recommended
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Plan C - Triple the capacity of the Conrail culvert

Plan Description

This plan addresses the inadequate discharge capacity of the Conrail culvert. The
culvert is currently the major constriction to flow along the Southwest Branch,
backing water up to Cadwell Road during major storms. This plan would triple the
capacity of the Conrail culvert by installing two additional 150-square foot conduits
through the Conrail embankment on each side of the river. The two structures would
be as described for the single culvert in Plan A.

Impact Assessment

Increasing the flow area of the Conrail culvert by 300 square feet would reduce the
stage of the 100-year flood by 8.5 feet. Overbank flooding would continue to occur
during the more frequent events because this is more a function of the river meander
upstream of Barker Road bridge. Under this protection plan, the number of houses
threatened by the 100-year flood would be reduced to 34 from the 62 structures that
would be flooded in the most probable future of Pittsfield without a project. Other
structures remaining within the flood plain would be subject to less damages from all
floods because of the reduced stages.

This benefit to the communities of west Pittsfield would total $120,300 annually in

reduced damages from all frequency floods.

The principal environmental impact of this project would be a stage increase of
approximately 6 inches at South Street during the 100-year flood. This downstream
impact could be mitigated as in Plan A, by relocation of the concrete encased sewer
line located under the South Street bridge. This relocation would be a non-Federal
responsibility estimated to cost $3,700 annually. Other environmental impacts of this
plan would be related to the construction phase of the project and would only be
temporary.

Plan Evaluation

This plan would significantly reduce the stage of the 100-year flood. The primary
objective of protecting structures along the Southwest Branch would be partially
satisfied by Plan C. 34 of 62 structures would no longer be inundated during the 100-
year flood and others located in the flood plain would experience less inundation.
Regional growth and social welfare would improve, and the environment of the flood
plain would experience less disruption during flood periods. Under Plan C the wetlands
upstream of Barker Road would be preserved.

The average annual cost of this project would be $50,600, including the cost of
mitigation, yielding a favorable benefit/cost ratio of 2.38 to 1.00. Plan C would
provide a significant improvement over the most probable future of Pittsfield in the
absence of a project. It would provide positive contributions to the accounts of
National Economic Development and Social Well-Being.
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Public Views

Plan C was presented as an alternative plan at the public meeting in August 1979, but
it was not carried as a recommended plan in the letters of coordination sent in
3anuary 1980. However, in light of the higher ratio of benefits to costs of this plan
over that of Plan B, several of the responses to the 3anuary letters expressed
preference for this plan. For the most part, this plan would be acceptable to the
residents in Pittsfield provided there would be no adverse impacts on downstream
properties.
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Plan D - Flood proofing, demolition and/or relocation

Plan Description

Flood proofing was considered as a viable non-structural alternative for reducing flood
damages along the Southwest Branch. This protection plan involves modification of
building foundations and basements to eliminate inundation during flood periods. In
more severe cases of inundation by the 100-year flood, structures whose first floors
were inundated by less than 3 feet would have to be raised to an elevation above the

* 100-year flood stage. Structures that would be inundated by more than 3 feet above
the first floor would require demolition and/or relocation. Under this protection plan
for the Southwest Branch, 19 structures would be given foundation improvements to
prevent inundation, 7 structures would be raised 3 feet to above the elevation of the
100-year flood, and 35 structures would be either demolished or relocated. One
building, the WBEC Radio Station, would be provided with a dike and interior drainage
to protect it from 2 feet of inundation under the 100-year flood condition. The total
cost of these provisions for the Southwest Branch is estimated to be $5,120,000.

Impact Assessment

The savings in physical flood losses reduced by this project would amount to
approximately $52,600 annually. Other benefits resulting from evacuation of the flood
plain would bring this total to $174,100 a year. While inundation of the flood plain
would continue to occur under this protection plan, the 62 structures located within
the flood plain would either be structurally safe or else relocated from the area.
However, relocation of 35 structures would cause undue disruption to the development
along West Housatonic Street (U.S. Route 20). There would be financial loss to
commercial firms resulting from the relocations necessary under this plan, a loss
which was not included in the first costs cited above nor in annual benefits.

Overbank scouring would continue to harm the environment of the flood plain, and
high stream flows would disrupt the trout habitat along the Southwest Branch.

The disruption to community cohesion under Plan D would be severe, because more
than half of the structures located in the flood plain would be relocated. Persons
whose structures were modified would be inconvenienced by this construction. The
social welfare accrued to the residents of the 27 structures given foundation
modifications would not offset the loss to the owners of the 35 structures relocated
under this plan.

Plan Evaluation

Plan D would have the following effect on the planning objectives: 27 of the structures
located in the 100-year flood plain would be protected against flood damages, but the
relocation of 35 others would severely disrupt community cohesion, social well-being
and regional growth. Continued overbank flooding would disrupt the environment
along the Southwest Branch, but there would be no change in the present condition of
the wetlands and trout fisheries of this Branch.
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Average annual costs of this protection plan are estimated to be $376,800. When
compared with an annual benefit of $174,100 this project would have a ratio of
benefits to costs of 0.46 to 1.00. Although this project would provide a substantial
degree of protection against the 100-year flood, it would not provide a net benefit to
the account of National Economic Development. In comparison to the most probable
future of Pittsfield without a project there would be no substantial difference in the
environmental quality of the drainage basin because overbank flooding would continue
to occur at the same rate.

Finally, the plan contribution to social welfare would not be sufficient to outweigh the
economic considerations because the displacement and evacuation required for the
completeness of this plan would be highly disruptive to the community along West
Hiousatonic Street.

Public Views

Although this plan has an unfavorable benefit-cost ratio it was presented at the public
meeting in Pittsfield as a non-structural proposal. However, throughout the
coordination program this plan did not receive public attention. It is believed that
owing to persistent inundation of the flood plain, this plan would not be acceptable to
public interests.
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Plan E - Double Conrail culvert, brush clearing, plus non-structural measures

Plan Description

This plan combines the structural plan of installing an additional culvert through the
Conrail embankment and clearing a half acre of flood plain upstream of Barker Road
with the non-structural measure of flood proofing to provide protection against the
100-year flood. Under this protection plan a 15-foot diameter culvert would be
installed through the Conrail culvert as described in Plan A, and a half -acre strip of
flood plain would be cleared of brush and vegetation to allow floodf lows an
unrestricted overbank discharge path downstream. In addition, approximately 40 of 62
structures located in the natural flood plain would require flood proofing to be
protected against the 100-year flood. Thirty-two structures would have their
foundations waterproofed, two would be raised to an elevation above the modified
1 00-year flood stage and six would be relocated from the flood plain.

Impact Assessment

This project would increase the benefits resulting from either a completely non-
structural plan or a limited structural plan. The first cost of this project would
include $1,127,000 for flood proofing and $491,200 for the structural measures of Plan
A. The annual benefits derived from this plan would total $132,100.

The impacts of both the structural and non-structural plans of A and D would result
from this alternative. The stage of the 1 00-year flood would be reduced by up to 7.5
feet and 40 structures remaining within this modified flood plain would be protected
from inundation. Six of these structures, however, would be relocated from the flood
plain altogether, a negative social impact.

The environmental impacts of this alternative would be minor and similar to those of
Plan A. Continued overbank flooding would cause less scouring than that occurring in
the without project condition, but the downstream discharge resulting from the
auxiliary culvert would require mitigation by the same proposal carried in Plan A,
relocation of the sewer line under South Street bridge. In addition, there would be a
loss of vegetation in 5 percent of the flood zone upstream of the Barker Road bridge
as a result of the channel clearing proposed in Plan A.

Plan Evaluation

This plan would satisfy the primary planning objective of contributing to the
preservation of structures along the Southwest Branch. Regional growth would be
hindered, however, by the relocation of commercial buildings from the flood plain.
The recreational value of the Southwest Branch would be preserved but not enhanced
by Plan E, and the reduction of flood stages along the river would enhance the
environmental quality of this reach. The cutting of an overland flow path for the
flood flows upstream of Barker Road would only disturb one half acre of wetland.
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The annual cost of this protection plan would total approximately $120,100 when the
non-Federal costs of brush clearing and downstream mitigation are included.
Compared with an annual benefit of $132,100, Plan E would have a benefit/cost ratio
of 1.10 to 1.00. While this plan would provide structures with protection against
floods up to the 100-year magnitude, there would continue to be some non-physical
losses resulting from overbank flooding of streets and parking lots. Socially and
environmentally this plan would translate into an improvement over the most probable
future of Pittsfield without a water resources project, but its completeness would
depend on maintenance of a cleared area through the wetlands and relocation of the
sewer line at South Street, both of which are non-Federal responsibilities. In addition,
Section 280.7 of ER 1165-2-122 states in part that "...flood proofing measures that
would leave occupied buildings inaccessible during a flood, thereby extending the
public commitment for continuing emergency assistance, will not be recommended."

Public Views

Public opinion of this proposal has not been documented as it was not carried as a plan
at the public meeting in August 1979.
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Plan F - Triple Conrail culvert plus non-structural measures

Plan Description

This alternative combines the structural plan of tripling the capacity of the Conrail
culvert with the non-structural plan of flood proofing the buildings remaining in the
modified flood plain. Protection to the downstream properties at South Street is also
included in this plan. Under this plan of improvements, 28 structures would require
flood proofing of which 6 would require relocation from the flood plain. The first cost
of this project would total approximately $1,767,700, including a first cost of $682,500
to install the additional culverts and to mitigate the downstream impacts.

Impact Assessment

This protection plan would provide approximately $147,800 in annual benefits by
reducing the 100-year flood stage and protecting from inundation approximately 22
structures remaining in the flood plain. The number of structures removed from the
flood plain in this plan is identical to Plan E. The incremental reduction of 1 foot in
the modified 100-year flood stage under the structural measures of Plan C would not
be sufficient to provide alternative means of protection to these six structures. The
stage of the 100-year flood, as a result of installing the two culverts, would be
reduced by approximately 8.5 feet at the entrance of Maloy Brook, while downstream
at the South Street bridge the stage of the same flood would be increased by
approximately 6 inches. Property owners in this downstream area would be provided
protection against this increment in flood stage through the relocation of the sewer
line that traverses the river underneath the South Street bridge. This would be a non-
Federal responsibility with a first cost of $50,000, as described in Plan A. Other
impacts of this project would include the temporary impacts of the excavation and
Installation of the auxiliary culverts at the Conrail embankment, including the noise of
this operation.

Socially, approximately 90 percent of the structures threatened by the 100-year flood
in the without project condition would be relieved of this threat. However, the
remaining 10 percent comprised mostly of commercial buildings located along West
Housatonic Street (U.S. Route 20), would have to be relocated from the flood plain.
This action would be disruptive to the community already developed along the
Southwest Branch and U.S. Route 20.

Plan Evaluation

Plan F would contribute to the planning objectives in the same way as Plan E, except
for the wetland which would be undisturbed. Six structures evacuated from the flood
plain would depress opportunities for regional growth but social well-being related to a
structure's safety would be enhanced.

The benefit/cost ratio of Plan F is 1.13 to 1.00. This represents a positive
contribution to the account of National Economic Development and an improvement
over the conditions of the Southwest Branch in the absence of a water resource
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project. However, this plan's completeness would be dependent upon the non-Federal
cost sharing of flood proofing, relocation from the flood plain of the commercial
buildings located along U.S. Route 20 and relocation of the sewer line beneath South
Street. As this plan would have no beneficial contributions to the account of
Environmental Quality and it would have moderate adverse impacts on the account of
Social Well-Being, its ratio of benefits to costs would be the only impact favoring
Implementation.

Public Views

Public opinion of this proposal has not been documented as it was not carried as a plan
at the public meeting in August 1979.

'I.



COMPARISON OF DETAILED PLANS

This section summarizes the comparison analysis of detailed plans that led to
the selection of recommended plans for flood control improvements on the
West and Southwest Branches of the Housatonic River. A more detailed
analysis, which illustrates the differences between the alternative plans and
explains the rationale for selection of the recommended plan, is contained in
Appendix 2. Emphasis has been placed on the differences and performance of
those plans which meet the planning objectives.

Comparison of Detailed Plans

( The plans discussed in the previous section, "Description, Assessment, and
Evaluation of Detailed Plans," evolved from several iterations of the planning
process. There are distinct differences in their performance, efficiency in
meeting one or more of the planning objectives, and in their justification in
terms of beneficial versus adverse contributions. A summary comparison of
alternative plans is presented in the Conclusion of the report, while the System
of Accounts table, quantifying the plan contributions to the NED, EQ and SWB

-- accounts, is presented in Appendix 2. These tables provide a comparison of the
detailed plans, and the basis for final selection of a recommended plan for local
flood protection along the West and Southwest Branches of the Housatonic

C River.

* West Branch

Of the final detailed plans for the West Branch, Plan C (major channel project)
provides the highest degree of flood protection. However, this plan is also the
most expensive and the most damaging to the environment. Its costs are far
from justified when compared with estimated flood reduction benefits, and
excavating a channel between the Tel-Electric Dam and Columbus Avenue
would destroy the aquatic life of this reach. Of the remaining structural

* proposals, Plan B (dam modifications plus bridge replacement) affords more
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protection against the 100-year flood than Plan A (dam modifications only). It
reduces the stage of this flood 3.5 to 4 feet more than the reduction of Plan
A. However, the costs and impacts of Plan B are more severe. The re-
placement of the West Street bridge under Plan B would tend to increase the
volume of runoff from Wahconah Park to downstream areas. In addition, Plan B
is only marginally justified with a benefit-cost ratio of 1.14 to 1.00 and residual
losses totaling $42,500 annually. Under Section 205 authority, the replacement
of the West Street bridge is a non-Federal responsibility. In addition, because
lowering the Tel-Electric dam will only reduce flood stages by a relatively
small amount, leaving high residual annual losses, this element of Plans A and B
Is considered to be a local drainage improvement measure, and a non-Federal
responsibility. Consequently, implementation of either Plan A or B would be a
local responsibility. Of these, Plan A is the more economically feasible, with a
benefit-cost ratio of 3.75 to 1.0 and excess benefits maximized at $8,800
annually. However, although this may be the case, it is recommended that if
Plan A is implemented, city and State officials explore plans to replace the
West Street bridge at a later date. Finally, a comparison of Plan A and the
non-structural proposals of Plan D (flood proofing, relocation) reveals that
again Plan A provides the highest excess benefits of the two plans. In fact, the
benefits associated with flood proofing do not justify the costs of implementing
Plan D. Furthermore, the implementation of the non-structural plans would
have residual adverse impacts associated with the continued inundation of the
flood plain. Under Plan A, lowering the dam 3 feet would permit continued
inundation of some areas of the flood plain depending on the severity of the
flood event, but the estimated reduction of damages associated with this
limited degree of protection does justify the project costs. This is not the case
with flood proofing. Finally, the plans combining structural and non-structural
elements would not provide positive contributions to the NED account.

Southwest Branch

On the Southwest Branch the comparison of proposals that meet the planning
objectives is similar to that for the West Branch, in that the difference
between plans lies primarily in the degree of flood protection provided rather
than in the method of achieving flood protection. None of the plans would
eliminate the 100-year flood problems of properties along U.S. Route 20,
Including the Pittsfield Plaza (see Plate 3 attached to report). A detailed
analysis of non-structural protection, Plan D, is included in Appendix 2 and
indicates a lack of economic justification. Aside from being too costly, this
non-structural proposal has the residual adverse social impact of continued
Inundation of the flood plain and relocation of several buildings from the flood
plain. The same is true for the combination Plans E and F. The remaining
possibilities for flood protection on the Southwest Branch exist in the first
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Ithree structural proposals. Each of these plans wouia nave simuar impacts on
the properties located downstream of the proposed improvements. tecause
these properties at South Street would experience an additional > to b incnes o
flood stage during the 100-year event as a result of these plans, each ol tne
plans includes a proposal to mitigate these potential losses through relocaton of
the utility conduit presently located under South Street bridge.

Of the three structural proposals, Plan A has the highest benefit-cost ratio and
it substantially reduces the stage of the 100-year flood. Plan A also contains
provisions to reduce the stage of smaller floods by clearing the heavy growth
out of the flood plain in a direct overland path from Maloy Brook to the Barker
Road bridge. Plan B, by relocating the entire channel, instead of clearing an
overland path, would provide slightly greater benefits ($1,000 annually) than
Plan A. However, this added benefit would not justify the incremental costs of
the channel relocation, and could only be derived at great expense to the
environment, i.e. the detrimental effects of channelization on the exceptional
fishery habitat of this reach. For these reasons, Plan B is the least acceptable
structural plan. Plan C, which would double the capacity of the installed
culvert, is the economically preferred plan because it maximizes net benefits.
However, although it would reduce 100-year flood stages by an additional foot
beyond the reduction of Plan A, floods of lesser frequency would not be elimi-
nated by this plan, (it would not include straightening the channel or clearing
under brush from the flood plain). Because of this, Plan C would not provide as
diverse protection as that desired by the local community, leaving Plan A as
the only popular alternative meeting the "acceptability" criterion.

Rationale for Designation of NED Plans

On the West Branch the plan which provides the maximum contribution to the
NED account is Plan A. This plan maximizes net economic benefits and also
provides positive contributions to other accounts. The rationale for selecting
this plan as the NED plan was simplified by the determination that this was the
only formulated plan of flood protection having more than marginal economic
justification. On the Southwest Branch, Plan C is designated the NED plan
because it also maximizes net economic benefits.

Rationale for Designation of EQ Plans

The EQ plans are those which provide the greatest contribution to the environ-
mental quality of the project area. Each plan's contribution is evaluated
relative to the planning objectives of the investigation and in terms of signifi-
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cant impacts to other components of the EQ account. Because the principal
objective of this study was to reduce flood damages along the West and
Southwest Branches, no plans were specifically formulated to enhance environ-
mental quality. However, because flooding was identified as being detrimental
to the existing quality of the project area, each flood control plan is considered
to provide some beneficial contribution to the environment while some of the
alternatives would induce extreme adverse impacts, offsetting the benefits of
reduced flooding, two plans have been identified which provide maximum net
positive benefits to the EQ account. On the West Branch, Plan B is designated
as the EQ Plan, because it provides the greatest reduction in flood stages
without impacting significant adverse impacts to the stream or wetland
environment. On the Southwest Branch, Plan A has been designated as the EQ
plan. Although it does not reduce flooding as much as Plan C, it would provide
relief from a broader range of floods, without inducing the adverse impacts of
the channelization proposed by Plan B.

Rationale for Selected Plans

The plans selected for implementation in the local flood protection project of
Pittsfield are Plan A on the West Branch and Plan A on the Southwest Branch.

On the West Branch, lowering the Tel-Electric Dam is the only plan that is
economically feasible. While Plan B has marginal economic justification, there
is no indorsement by non-Federal sponsors for funding a replacement of the
West Street bridge at this time. Plan A also provides net positive benefits to
the NED, SWB and RD accounts and has been indorsed by the public for imple-
mentation. However, because the scope of improvements in Plan A is limited
to altering an existing dam, the total first costs of this project are a non-
Federal expense of $29,600.

On the Southwest Branch, Plan A is the recommended plan for several
reasons. While it is not the NED plan, Plan A does have the highest benefit
cost ratio. In additior the two measures of Plan A accomplish nearly equal
flood damage reduction as the measure in Plan B, but with far less disruption to
the environment. Finally, without the advantage of a complete survey of the
property located downstream at South Street, Plan A (with one culvert)
becomes preferred over Plan C (2 culverts) because of the lesser flow being
transferred downstream. Coordination with local interests indicates that Plan
A is the only acceptable plan.
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CONCLUSIONS

This section of the report contains the Statement of Findings, which sub-
stantiates the concern for serving the public interest. It summarizes factors
which influenced a decision on the proposed actions and recommendations,
based upon environmental, social, engineering and economic disciplines. Also
Included in this section are the summary comparison tables for each branch as
required by ER 1105-2-921. Specific impacts which must be addressed to
comply with Section 122 of Pl. 91-611 have been denoted with an asterisk in
these tables.

Statemnent of Findings

All plan formulation data concerning the proposed actions and the stated views
of other interested agencies and individuals have been reviewed and evalu-
ated. In accordance with interdisciplinary planning within the multi-objective
framework of Principles and Standards, various practicable alternatives for
providing flood control improvements for Pittsfield were investigated.
Alternatives have been evaluated for environmental, social well-being and
economic effects, including regional and national development and engineering
feasibility. During plan formulation, the following points were considered
pertinent:

. The project should provide a high degree of flood protection for potential
flood damage areas in Pittsfield.

. The project should be sized at the optimum economic capacity, be
functionally adequate and economically justified.

Care should be taken to minimize adverse environmental effects.

The proposed actions, as developed in the "Description Assessment and
Evaluation of Detailed Plans" and "The Recommended Plan" sections of the
report is based on thorough analysis and evaluation of various practicable
alternative courses of action for achieving the stated objectives. The selected
plans meet the evaluation criteria, i.e., acceptability, completeness,
effectiveness, efficiency, certainty, geographic scope, NED benefit-cost ratio,
reversibility and stability. The selected plans are consonant with national
policy, statutes and administrative directives, and the total public interest
would be served by implementation of the selected plan.
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RECOMMENDED PLAN

The preceding sections summarized and compared the alternative plans for
flood control in Pittsfield. Out of this comparison, the designated Plan A
alternative investigated in both analyses was selected for implementation on
the West Branch and the Southwest Branch. A description of these plans and
their costs is presented in this section of the report. The location of the
proposed protection projects for the West and Southwest Branches is shown on
the Basis Map of Plate 1.

Plan Description

West Branch

The most practical plan for flood control on the West Branch is Plan A which
calls for lowering the crest of the existing Tel-Electric Dam by 3 feet. This
action would increase the gradient of the channel upstream of this point and
allow better discharge of storm water from Wahconah Park. The general plan
and profile of the stream channel between these two points is shown on Plate
2. A detailed description of this plan is contained in Appendix 4.

Southwest Branch

The provisions of Plan A for the Southwest Branch include the installation of an
additional 150 square feet of discharge capacity through the embankment of
the Conrail Railroad, and the clearing of approximately 30,000 square feet of
wetlands to provide an unrestricted overbank flow path.

Mitigation of the losses resulting from the transfer of the flood stage to
downstream properties is outlined under plan accomplishments.

The additional discharge capacity installed through the railroad embankment
would be achieved by placing a 15-foot diameter corrugated metal pipe of #8
gauge to one side at the existing stone arch. The installation of this conduit,
with no disruption to Conrail traffic, could be carried out as follows:
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% ' . A temporary support structure for the rail lines would have to be installed on a
S ." weekend. Two rows of sheet piles, approximately 20 feet apart, would be

driven through the embankment. Timber abutments would be placed on the
outside of these sheet piles, and four girders placed along the rail centerlines
would rest on these abutments, providing support for the rail lines. The
railroad tracks would be placed directly over these girders for continued rail
operation during construction.

Following completion of the support structure, excavation between the sheet
piles could proceed for installation of the culvert. Following proper backfilling
and installation of the inlet and outlet structures, the temporary bridge would
be removed. Backfilling to final grade and replacement of the rails would be
accomplished without interrupting scheduled rail traffic.

This concept is not a final plan and only serves as a guideline for the
development of such a plan. Appendix 4 contains a detailed analysis of
construction methods for the culvert installation.

The wetland clearing upstream of the Barker Street bridge would be located
across the meander that currently exists in that reach. Trees and brush lying in
this path would be razed but not uprooted. This cleared path would allow faster
discharge of overbank flows away from the point of entry of Maloy Brook,
eliminating small flood events which have previously been caused by the
sluggish nature of this reach.

A profile of the Southwest Branch between the Cadwell Road bridge, and the
railroad embankment is shown on Plate 3. Detailed plans showing the design of
the culvert and the location of the clearing operations are displayed on Plate 5.

Plan Accomplishments

West Branch

Plan A on the West Branch would reduce the 100-year flood stage by I to 1.5
feet. This would provide maximum relief in the reach between the Tel-Electric
Dam and the West Street bridge. Upstream of this point the effects of
lowering the dam would not be as beneficial as the flood problems of this area
are more a product of the insufficient flow area of the West Street bridge. The
profile of the West Branch on Plate 2 illustrates the reduction in flood stage
effected by lowering the dam 3 feet. Plate 2 also delineates the areal extent
of flooding that would occur during the 100-year and the Standard Project
floods. Neither of these floods would be significantly modified by the
recommended plan, therefore the areal extent of flooding is assumed to remain
essentially the same. Velocities during the Standard Project Flood would vary
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f romf 0- 1 feet per second (fps) at the outer flood limits on the left bank, and
f rom 1.5 to 7.5 fps over the right bank. At the channel centerline the velocity
would vary from I to 4 fps. These velocities would not be altered by imple-
mentation of the recommended plan. Depths of inundation would reach as high

V as 12 feet over the banks of the channel at Linden Street and up to 10 feet over
the banks at West Street. The expected duration of SPF river flows exceeding
3,000 cf s (estimated 100-year flood discharge) is 24 hours. The warning time
between peak rainfall and peak flooding is estimated to be 12 hours. Estimated
damages as a result of a Standard Project Flood would total $4,511,400 without
the project and $4,375,700 with implementation of the recommended plan.

* Because the flood protection off ered by this proposal would be far less than the
flood of record, and because of the extent of residual losses, the improvements
of this plan are considered to be a local drainage effort and a non-Federal cost
responsibility. Plate 4 provides a general plan of the Tel-Electric Dam and the
railroad bridges located immediately upstream.

Southwest Branch

Plate 3 illustrates the reduction of the 100-year flood profile that will be
S. effected by Plan A. Installation of an additional 150 square feet of discharge

capacity through the Conrail embankment would reduce the 100-year flood
stage by 7 to 7.5 feet. Clearing the flood plain channel upstream of the Barker
Road bridge would not influence the 100-year flood. It would, however, reduce
the stage of the more frequent floods to eliminate some of the periodic inun-
dation of West Housatonic Street and the Pittsfield Plaza parking lot.

Plate 3 also delineates the areal extent of flooding that would occur along the
Southwest Branch during the 100-year and the Standard Project Floods. In
addition, it delineates the extent by which the SPF would be modified by the
recommended plan. As Plate 3 illustrates, the areal extent of SPF flooding
would not be appreciably smaller following implementation of the recom-
mended plan. Nevertheless, the modified flood would have a stage reduction of
approximately 6 to 8 f eet, with depths of flooding reduced to range f rom 7 to
15 feet over the banks. Velocities would not be greatly modified by the
recommended plan, although they would be slightly increased along the right
bank. Under present conditions velocities would range from 0 to 2 fps at the
outer limits of flooding and from 0.5 to 1.0 fps at the channel centerline.
Modified by the recommended plan the velocities at the same locations would
range f rom 0 to 3 fps and f rom I to 1. 5 fps, respectively. Peak discharges on
the Southwest Branch during the SPF would not be reduced by the recoin-
mended plan because it does not include provisions f or upstream storage or for
runoff reduction. For the same reason, the warning time of an SPF event would
not be altered by the recommended plan. This warning time is approximately
12 hours. Because the recommended plan would improve the discharge capacity
of the Conrail culvert, however, the duration of peak flows during the SPF
would be reduced. Under present conditions the length of time during which
river discharges exceed 3,000 cfs (estimated 100-year flood) is about 16 hours.
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Economic losses resulting from one occurrence of the Standard Project Flood
would total $6,976,900 under existing conditions and $6,628,700 following
implementation of the recommended plan. In summary, because the recom-
mended plan would only reduce SPF losses by $338,200 during any single
occurrence, it is important that the flood plain residents realize the continued
threat to their personal safety and to their property from these rare flood
events.

Finally, because the additional discharge capacity of the Conrail culvert will
increase stream stages at South Street by as much as 5 inches during the 100-

* year flood, a plan to mitigate the resulting losses is included. The mitigation of
these losses through the relocation of the sewer line presently located under
the South Street bridge would be a non-Federal responsibility. It is estimated
that the first cost of this mitigation plan would be $50,000, resulting in an
annual cost of $3,700.

Economics of the Selected Plans

The itemized costs for the plans of improvement on the West and Southwest
Branches are shown in Tables 3 and 4. That portion of costs which is a non-
Federal responsibility is distinguished in these tables. Table 5 presents a
summary comparison of the average annual costs and anticipated average
annual benefits. The benefit/cost ratio resulting from this comparison is also
shown.
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TABLE 3
ESTIMATES OF FIRST COSTS AND ANNUAL CHARGES

LOCAL PROTECTION, WEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN A
(January 1980 Price Levels)

FIRST COST
Non-Federal Unit
Item Quantity Unit Price Amount

Site Preparation I JOB L.S. $ 1,000
Mobilization/Demob. I JOB L.S. 1,000
Control of Water I JOB L.S. 8,500
Concrete Removal 720 C.F. 4.00 2,880
Concrete Disposal 720 C.F. 1.00 720
Concrete Cap 6 C.Y. 250.00 1,500
Clean-up I JOB L.S. 500

Subtotal $16,1
Contingencies 3,420

TOTAL CONSTRUCTION COST $ 19,340

Engineering and Design 4,250
Supervision and Administration 2,510

SUBTOTAL $26,100

Lands and Damages $ 3,500
TOTAL ESTIMATED NON-FEDERAL FIRST COST $29,600

TOTAL ESTIMATED PROJECT FIRST COST $ 29,600

ANNUAL CHARGES

Non-Federal
Interest and Amortization (.0736 x $29,600) $ 2,200
Operation and Maintenance 1,000

TOTAL ANNUAL COST
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TABLE 4
ESTIMATES OF FIRST C63TSND ANNUAL CHARGES

LOCAL PROTECTION, SOUTHWEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN A
(January 1980 Price Levels)

FIRST COSTS
Federal

Unit
Item Quantity Unit Price Amount
Si'te Preparation I T 1 S 2,000
Mobilization/demob. I JOB L.S. 2,000
Steel Sheet Piling 10,000 SG 8.50 85,000
Steel Wales & Bracing 82,000 LBS 0.50 41,000
Temporary Bridge I JOB L.S. 30,000
Excavation 2,900 C.Y. 6.00 17,400
15' dia. Corr. Metal Pipe
(plate #8 gauge) 40,000 LBS 0.70 28,000

Compacted Gravel Fill 2,400 C.Y. 10.00 24,000
Concrete Fill 20 C.Y. 200.00 4,000
Concrete (Headwall,
Wingwall, Apron) 150 C.Y. 250.00 37,500

Stone Protection 250 C.Y. 30.00 7,500
Subtotal
Contingencies 55,900
TOTAL CONSTRUCTION COST $334,300
Engineering and Design $ 60,300
Supervision and Administration 38,600
TOTAL ESTIMATED FEDERAL FIRST COST*

Non-Federal
Quantity Unit Unit Price Amount

Mitigation 1 Job L.S. $ 50,000
Brush Clearing 0.5 Acre 2,000 1,000
Lands and Damages 7,000

TOTAL ESTIMATED NON-FEDERAL FIRST COST

TOTAL ESTIMATED PROJECT FIRST COST $491,200

ANNUAL CHARGES
Federal

Itere and Amortization (.0736 x 433,200) $ 31,900

Non-Federal
Interest and Amortization (.0736 x 58,000) $ 4,300
Operation and Maintenance (Brush Clearing) 1,000

TOTAL ANNUAL COST 32

*Does not include $122,500 spent in pre-authorization studies.

64



2-

U-

pi

44

-P-5-

a---



tA

s T~ CCLTSYSL&.

,ojS~~iAToNlj~I

PITSF-L

PECK 

AN-

SCCAL PRTCTO PROET

.00sas 00



-I -. -' U. L -ARMY

I~~ 3 US. ~

LOCAION M A S

SCALE INI *Lgs

/ OUSATONIr'.

Li

L~j' ITTSFIEL
LOCAL PROTECTIO T

%641 -

DEPART14ENT OF THE ARMY

EftRESOURCES DEVELOPMENT PROJECT
PITTSFIELD. MASSACHUSETTS

LOCAL PROTECTION PROJECT
WATERtSH-ED MAP

"(SOUTHWEST IANCHES HO A'ONIC RIVER. MA

SAJA



CIOF~ OOD 0viD 3'

Tc~an-m C a -I>c1

13 7i -U

00 ,Q-co on ocfl- QI-o

G~poo Dv ci 1 K 4

1110

X3-Z

clc) 0

CI] i110

"*'' ME, 0



-7~ 77 -' 7: 7 71. - V.

E-.4'

F

0s":&00 C3 (3I %--1

_0 go7 OC _0

a0 L -- fl-

-~ ~~ u -~2 - N3OI

I 0
01.313q,: 99

00O51Ua 0002, 000 II)

:~~~~j 9 r

Dr-1r ~ -01

0; . C: 0 [z It.

- 0-- - 0 0 - - -~l O - - L U ~ l~
El 1](200 Rom -0 C:3-~

J PLid NTE' LEVAIONSREFE

ED~ I3 IW (MARCH)- LA
£( 1936J 14W (S T.

0 19'0W0JA.

IX r4 65 Ia a0 3 24 16 0I 00 31 4 36 3 4 0 2 44 46 46r

D fTAC [N 0UE ETFO 0FE OWSNA FTLEETI A

T: CP



~~ 0 G
i 5.p 7-

V0
-~-~[6

'~nIJ6 oll

~~ 2 fi~ 3 0 21EDooi~j ~~~I-7
-; '-,

U LI .,,, r ,, -

a 994 , ~

Od 'jo 0 r mood 0.C)-

~co~i ~% £cog--\

0m c

I *

990 ..

66;> 704 72 7 6 Rp :CSA

903 ADPPARYMINT SPI L'IE ARM

mart. CID mIS

NOTE:~TE RESOURCES DEVLOPEN POMM; LVL

* IO HUM~UWN2 PTTSIELD MASACIUS100S

£ im (IS? LOAL PRTECTON POJEC
* BOO HUM4JLO

* ~ mu 190 GEERA PLN AN PRFIL
~- RES URNCH -~2gS

1M00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! -44 4 4 9 506 OSTNI IE LT

* 9w *.



-' rf

T, (A P O .10 Y .

//~/, ,1 'c L ~.POO
* NI

All.

-- ~ ~ ~ ~ ~ .-. - - - - - - -

2- EL .1 - E .

24 22 f0 IS-F 1
DISTNCEIN "NDRD FET AOVE AILOAD RIN

SOTHES BRANH POFIE

-VI,'40



)a 0 9o ~, C3

* I i. ~~Do 2 .(CLAIIIO ~ ')~ ,/ 'K

- z-'~-.-z'2J ~MODIFIED SPF LIMITS, msTINb fAILA D C41J.VERT

~ C,)! ~ -- (APPROX.)

HWF FLOOD -I, q

O (APPROX 100 YNJ)
) UNMODIFIED SPF LIMITS~

tAPPROX.) N~

- -0

~.9"

U NDFE FLOO (APRX (:. -N,.
t ~'(§~f ,

11I FE FLO -A OA 11- >r~C1
- MZ

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

0

90

a 1049 FLOOD HWNOX 9711.0T00SL

UNOSOFIED BRAOGHPRANILE

COMPUTED<



6, 0- 1 OC

4ZII m

0 OC .c00o:

-. ~_- D~.sN. -~~a

/ 0 Do00

00 0a
*~~-n op-2 o

(~UMOFIED SPF LIMITS I kkAI 0 IT 0D0
~(PPROX

0 /0
UN O IFE - LIIT -, V

e. 0..

1000 N

-995

O ELEVATIONS REFER TO MEAN SEA LEVEL.

-- _- _-_- __-_-_-_-__-_-_- -

979 ZDEPAItTMEFNT Of TE ARMT
((L.4 INCLAND DIVIISION

COPS (I tNaIN tN

7O WATER RESOURCES DEVELOPMENT PROJECT
PITTSFIELD. MASSACMUSETTS

LOCAL PROTECTION PROJECT

I SOUTH-WEST BRANCKMHWSATONIC RIVEN mAS S

a 0 s- IV 0

PLATE 3



I,, , ,, I , .- ! -... .. ... -. , ." "- .... .. .. .... . . ..... ..- - ,-w - . , .. . ... .....COWeS OF ENGINS A c

t4J,

III
I--

TL- ELC IR

2, '

, . . ,-!

DAM

* *'. \ 49

'"I

4'., - '-\

V

ll~alef,. fl.+,7.

'po" ,b o/mr£. ld.7

TYPICAL SPILLWAY SECTION S
(EXISTING)
SCALE' 1"2'

IE

- : f ' '1" !,I:! :l' ,,,. ,. -.,._ri,.¢t,!,,. ,..- ,,I.,-.,,t.i-. - -, '.%.,." ,.-.-.-..-,..- .,-0.r,,- -,,i..l



,,., ~ 0cw *CETE~ P~aAUTMET

~~.r A. Si
2.AUTmE

iL I v

SP~~~~~TE IREAM ECOSCL 1-0



AD-A143 397 PITTSFIELD LOCAL FLOOD PROTECTION WEST BRANCH AND2/
SOUTHWEST BRANCH HOUSAT..(U) CORPS OF ENGINEERS WALTHAM

U R MA NEW ENGLAND DIV OCT 80
INC L ASSIIEDG 3/2 N

EhIhInhII IhhhhE

EosshsonhmonsoE
EhhhhhhhhhhhhE



5

11L25  1ffj4 11.6

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARMS-963-A



IF G U. S.ARMY

.14,

iiSTEEL KAN rLOW CH4II TRESTLE

214 TR(RTL( 4-LO C Red TIRSTLE AWIJIISR
c~w~ft I -,4I UI

CAiCIKT

'' -. BRIDGE SECTION2

1 -RTRACK

STEEL KM -STEE KAM

I-.0M I- KAM LOW 22OR
-IGRANIT 240* MA O- 1 200s 2 '*0TRY

~ BRIDGE SECTION

RRTRACK8

acap

011* 1~

* -,TYPICAL SPILLWAY SECTIONL
(PROPOSED)~.SCALE; 1.2'

Elavations raee to mn oo level.

DEPARTMENT OF THE ARMY
Paw EIGMIS DIVISIONG ~CORPS or ffRIRIIRU

WATER RESOURES DEVELOPMENT PROEC
PITTSFIELD, MASSACHGUSETT'S

LOCAL PROTECTION PROJECT
PROJECT PLAN AND SECTIONS

GRAP4IIc Sc6LEsHOSTNCa

20' 0 1 o 0

1. 0 OPE NO M.A

PLATE 4



urnV. I A S

0.
0

cF .- 4 4

SECTION A-A
SCALE-1- 10'

fop .dfi*"-

N /9

N / I Il

74./e 7.4 Is

6!.

7
C 4

013 01

PLAN - "0 5
SA I" /4.

IL 0

KhTE,



9C-E 1- 10N'

I e -,etp

SO~l ,,9' be' e-oA -

118 /1

C,~p~ct~d f7~e l

SCL' 10 '

AV

.5. 10



IF 6N UAM

I'cHANNEL CL EARIA4 L /,W/ r5

-. 2

PAN

SCAL& I,. W00

dee /hwd fr4Le#~ 0be W/,,7 Co-a/e',r4,

(obe -ema~e7f

Te,.~coe' 3'r~ n

SECTION 8-8
SCALE, I* 8'

trIrvaions rre.to pa n, sea level.

-70"D11PAITRTt OF THE ARMY

WAER RESOURCES DEVELOPMENT PROJECI
I'-Ior W 9PITTSFIELD. MEASSACHIUSETTS

9* Wo ~ o" LOCAL PROTECTION PROJECT
0o PROJECT PLAN AND SECTIONS

PLATE 5



TABLE 5
SUMMARY COMPARISON

ANNUAL COSTS VS. ANNUAL BENEFITS
WEST BRANCH, SOUTHWEST BRANCH

PITTSFIELD, MASSACHUSETTS

Annual Cost Annual Benefit B/C Ratio

WEST BRANCH $3,200 $12,000 3.75

SOUTHWEST BRANCH $37,200 S100,200 2.69

DIVISION OF PLAN RESPONSIBILITIES

This section presents pertinent information regarding cost apportionment
between Federal and non-Federal interests for the recommended plans. The
apportionment is based on Federal legislation and administrative policies
governing local flood control projects. Although non-structural measures such
as flood proofing of individual structures, zoning and building codes are not
requirements of the recommended plan, local interests should consider and
adopt such non-structural measures as necessary. The responsibility for
implementing non-structural measures is non-Federal, although technical
advice can be furnished. The basis for apportioning the costs for the project is
described in the following paragraphs.

Cost Apportionment

Sharing of costs between Federal and non-Federal interests for the protection
projects is based on the requirements established as Federal policy for "local
protection" improvement.

Under this policy, the Federal Government would be responsible for all flood
control design and construction costs. Non-Federal interests would be required
to provide funding for local drainage improvements, furnish all lands and rights-
of -way and costs of damages, including relocations, required by the plan. Non-
Federal interests would also bear the cost of operating and maintaining project
features after construction in accordance with Federal requirements. Total
project first costs for the recommended channel improvements are estimated
at $29,600 for the West Branch protection and $491,200 for the Southwest
Branch protection.
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Federal Responsibilities

Under the current guidelines for cost apportionment the scope of improvements
recommended for the West Branch precludes Federal participation because Plan
A is a local drainage measures providing limited flood protection. The
currently estimated Federal share of the total first costs for Plan A on the
Southwest Branch is $433,200.

The Federal Government would design and prepare detailed plans and construct
the project following approval and funding by the Office of the Chief of
Engineers and after receipt of the non-Federal share of the cost.

Non-Federal Responsibilities

The currently estimated non-Federal share of the total first costs of the
West Branch protection is $29,600 while the Southwest Branch protection is
$33,000. However, because the West and Southwest Branches are hydrologi-
cally independent, and improvements on either branch will not impact the
other, it has been determined that the non-Federal construction of West Branch
improvements may be completed at a later date. In addition, the non-Federal
interest would maintain the two projects at an estimated average annual cost
of $1,000 for each project.

Letters of assurance have been received from the Commonwealth of Massa-
chusetts and the city of Pittsfield indicating their willingness and ability to
participate in the project and to fulfill the conditions of local cooperation.

The requirements of local cooperation follow:

a. Provide without cost to the United States all lands, easements and rights-of-
way necessary for the construction and maintenance of the project.

b. Hold and save the United States free from damages due to construction
works except damages due to the fault or negligence of the United States or its
contractors.

c. Maintain and operate all works after completion in accordance with
regulations prescribed by the Secretary of the Army.

d. Provide without cost to the United States all alterations and replacements
of existing utilities.
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e. Prescribe and enforce regulations to prevent encroachment on both the
improved and unimproved channels, and manage all project-related channels to
preserve capacities for local drainage as well as for project functions.

f. Comply with the provisions under Sections 210 and 305 of Public Law 91-
6#6, 91st Congress, approved 2 January 1971, entitled: "Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970."

Because the recommended plans of local flood protection do not provide
complete protection against the 100-year flood event, the city of Pittsfield
would be required to enforce current regulations on flood plain zoning to
restrict future construction within the flood plain limits. In addition, the city
of Pittsfield should take aggressive action to provide its residents with
information about the flood insurance program and to provide financial
assistance whenever possible, through for example, tax abatements and low
interest loans.
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Finding of No Significant Impact

Pittsfield Local Protection Project

The Environmental Assessment for this project is attached and it describes
the need for the proposal, the alternative solutions, the planned actions and
the anticipated environmental impact.

Implementation of the proposed project will not require a significant
commitment of physical, human or economic resources. Coordination among
all parties during the planning process has resulted in the recommended plans
of improvement. There does not appear to be any remaining major environ-
mental problems, conflicts or disagreements in the selection of the
improvement. I have determined that implementation of tne proposed action
will not have a significant adverse impact on the human environment.

MAX B. SCHEIDER

Colonel, Corps of Engineers
Division Engineer
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ENVIRONMENTAL ASSESSMENT

Summary

Project Objective

The objective was to determine what assistance the Corps of Engineers could
provide to reduce flooding and flood damages along two tributaries of the
Housatonic River in Pittsfield, Massachusetts.

Studies were done to assess flooding problems along the Southwest and West
Branches of the Housatonic River and, as a result, several alternative projects
were formulated and considered to help relieve the flooding conditions.

Project Need

Serious flooding along the two streams has caused damage to commercial,
industrial, public and residential properties. Recent flooding has caused
damages that totalled nearly $315,000 and under present conditions the worst
flood on record would now cause damages worth more than half a million
dollars.

Alternatives

Several solutions to the flooding problems were considered. The proposed
solutions are structural and provide for lowering the Tel-Electric Dam on the
West Branch and the addition of a culvert and floodpath on the Southwest
Branch. Some other alternatives have been reviewed and include constructing
new channels, inserting additional culverts, and promoting non-structural type
solutions.

Environmental Impacts

The proposed improvements would have minimal impacts on the local natural
environment. Effects of construction would be temporary and would not
impact on the area's terrestrial ecology, nor on the stream, it's wetlands or
trout fishery. Impacts vary among the other alternatives. The greatest
environmental effects and economic costs are associated with the channeling
improvements, but they also provide for the greatest flood relief. The
proposed project will not eliminate all flooding but would reduce flood
damages and inconveniences, and promote a sense of security.

Coordination and Public Participation

Coordination with several Federal, State, and local agencies has been
maintained during the development of this report/assessment. Written
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correspondence was used to obtain comments on the problems and the
proposed plans of improvements. Several meetings were held to obtain
information and to provide a forum for comments and discussion. Part of this
process included a public meeting in Pittsfield, Massachusetts, on August 29,
1979.

Purpose and Need for Action

There are two separate flood problem areas in Pittsfield that were
evaluated. The purpose and need for providing flood relief to areas along the
West and Southwest Branches has already been presented in detail in the
Project Report (Problem Identification).

In general, there have been several substantial floods in these areas during
1936, 1938, 1949, 1969 and most recently in March 1977. In one flood zone,
water backs up in the West Branch upstream of the Tel-Electric Dam (see
Report, page 14) because the stream gradient is flat. As a result the stream
cannot carry floodwaters quickly enough through the area before it begins
accumulating and flooding.

Along the Southwest Branch two conditions combine to create flooding. The
existing stone arch culvert under the Conrail railroad track is too small to
pass the heavy streamflow during severe rainfall and major storms. This
causes the water to backup and flood the surrounding low lying area. In
addition, the stream meander upstream of Barker Road (in the vicinity of
McDonald's Restaurant) restricts streamflow so much that even rainfall from
less severe storms begins backing up to cause moderate flooding. As a result,
any structural changes to the railroad culvert alone would not eliminate
flooding in the Maloy Brook-Barker Road area since it is significantly separate
from the Conrail bridge area. Water cannot pass through the Maloy Brook-
Barker Road area quickly enough to get to the improved culverts at the
railroad bridge before water levels begin to rise.

Major flooding causes damage to commercial, industrial, public and residential
properties along both of these branches of the Housatonic River. Approxi-
mately $314,000 of damage would occur in a recurrence of the March 1977
flood today. The most severe flood on record was the 1938 flood, and if it
were to occur today it would cause over $700,000 in damages.
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Proposed Action and Alternatives

Proposed Improvement

The proposed plan is to provide structural remedies to help relieve flooding
conditions on both streams. On the West Branch (Plan A) the Tel-Electric
Dam would be lowered 3 feet to improve the hydraulic gradient of the channel
upstream of the dam. This would improve the flow characteristics of the
stream to carry off waters more quickly and efficiently during flooding
conditions.

On the Southwest Branch under Plan A, the existing stone arch culver
through the Conrail railroad embankment would be supplemented wit-
additional conduit. This would help reduce flooding by doubling the s, m's
carrying capacity through the embankment. In addition, a 1,000-foot
path would be cleared upstream of the Barker Road bridge to improve "
conditions for the more frequent flood events.

The proposed plans of improvements are described in detail in the project
report.

Alternatives

Several possible projects have been considered in an effort to determine which
reasonable alternatives would reduce flooding conditions. In this effort
several schemes were presented in a public meeting at the Pittsfield City Hall
on August 29, 1979. The structural alternatives are described briefly below
(also see "Description, Assessment and Evaluation of Detailed Plans" in main
report).

West Branch

Plan A provides for lowering the Tel-Electric Dam 3 feet (described above)
and Plan B is essentially the same, but it also includes replacement of the
West Street bridge. The Plan B improvement has an added advantage of
conveying floodwaters backing upstream of the bridge. A new bridge
structure with larger openings would increase the discharge capacity through
it and reduce the flood elevation upstream.
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Plan C proposed a major stream renovation to eliminate nearly all flooding.
Of all the plans, it provides for the greatest reduction in flooding and
maximizes the protection from economic damages. It includes replacing the
dam with floodgate type structures, replacing the West Street bridge with one
of greater discharge capacity, and constructing a major 40-foot wide and
7,000-foot long channel along the stream beginning at Linden Street, below
Wahconah Park.

Southwest Branch

Plan A has been described above as the "proposed plan" of improvements.
Plan B has the same supplemental culvert provision but also includes the
excavation and construction of a 40-foot wide, 1,000-foot long channel in
Type 1 wetland to increase flood protection. The channel would provide
greater flow efficiency to pass floodwaters past the meander in the Maloy
Brook-Barker Road section of the stream. It would essentially eliminate this
area of natural stream in favor of a hydraulically efficient channel.

Under Plan C two supplemental culverts would be placed through the Conrail
railroad embankment. This alternative would not require the floodpath
clearing or channel construction of the first two plans, nor would there be any
construction in the Maloy Brook-Barker Road section of the stream. The two
culverts would be placed alongside the existing stone archway, similar to the
single culvert designs of P'an A and B. This would greatly increase the flow
rates downstream of the railroad crossing by passing the floodwaters normally
delayed upstream.

Also reviewed was a nonstructural alternative which would not have reduced
the flooding that occurs, but could reduce the economic damages caused by
flooding. Actions that could be taken under this alternative included flood-
proofing existing affected properties, relocating businesses and family
residences, and purchasing flood insurance to insure against economic and
hardship losses.

Affected Environment

For a general discussion of the Pittsfield area including a basin and site
description, flooding history, demography, and other human and economic
resources please refer to the "Problem Identification" section of the main
report and Appendix 1.

72

.- 



This Assessment will contain itself principally to the impacts to the physical
environment in the area of the proposed and alternative projects. The
economic effects and considerations for the proposed project, and the
alternatives, are presented elsewhere in the report. Since the recommended
project to reduce flooding is a structural solution the adverse impacts are
essentially related to the construction phase of the project and any permanent
displacement of natural areas by new structures. This section reviews the
project area that would be affected and generally discusses the areas that
could be affected with the other alternatives. The economic and social
benefits of alleviating flooding are addressed in the main report and in
Appendix 2.

The potentially affected environment is limited to the narrow area of the
stream along the West and Southwest Branches of the Housatonic River within
the project area.

Vegetation Characteristics I

Upland

The Berkshire area is predominantly forest covered. The region is approxi-
mately 70 percent forested, but the Pittsfield area is more urbanized with
about 35 pecent of the land cover being forested.

Around Pittsfield the cover is an integrated mix of agricultural, urban,
forested and open lands. The predominant upland forest types are spruce and
fir in higher elevations while beech, oak, maple and birch represent the
majority of forest cover elsewhere. In the past 25 years, wetland and forest
areas have increased slightly and urban type cover has increased over 100
percent. The increase in urban, forested and wetland areas resulted from the
loss of agricultural land.

The areas that could be affected by any of the structural alternatives are
characteristic of the vegetation found along the streambanks and adjacent
uplands throughout the region. However, along the West and Southwest
Branches there is a more urban-residential environment than along the
majority of streams in the forested areas. Below the wetland area in
Wahconah Park, the West Branch runs almost entirely through residential
areas up to the Tel-Electric dam. It often passes through sections of
manmade vertical walled channels or it flows through neighborhood back yards
as a narrow stream with low banks. The Southwest Branch also flows through
residential areas, but unlike the West Branch project area, the stream also
passes through more open and wooded land as well. In the areas that could be
affected, there is only minimal amount of upland vegetation. There does not
appear to be any unique or high value upland habitat at any of the alternative
project sites.

lWater and Related Land Resources of the Berkshire Region, Massachusetts
U.S.D.A. Soil Conservation Service, 1977.
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Wetlands

The Berkshire region contains about el,800 acres of inland wetlands that help
provide flood storage, fisheries and wildlife habitat, aesthetic open land and
water quality. Wetlands have been valued as unique areas and their protection
is prescribed by local, State and Federal laws and regulations. Of the 21,000
acres, some 8,000 acres are considered to have regional importance. In the
Pitt- field area there are approximately 1,200 acres of open wetlands and an
additional 750 acres of wooded swamp type wetland. Regionally important
wetlands have been identified in the "Southeastern New England Water and
Related Land Resources Study" and also presented in the study of "Water and
Related Land Resources of the Berkshire Region, Massachusetts." The only
regionally important site identified near the Southwest Branch project area
was the wetland around Richmond Pond. There were no wetlands identified
along the West Branch, even though the Wahconah Park wetland is recognized
for its value.

The vegetation associated with swamp and wooded wetlands include such
plants as red maple, black ash, green ash, American elm, arrowwood, pond
weeds, cattail, sedges, pickerel weed, duckweed, purple loosestrife, and jewel
weed. A more complete listing is presented in Table 6. The principal wetland
to be affected by the proposed project is a five to six acre parcel upstream of
the Barker Road bridge on the Southwest Branch. Along its streambank the
vegetation is typical of normal wetland species for slow flow conditions and
provides cover and surface food for the stream fishery. The vegetative cover
shelters the stream and shades it from the sun helping to keep the water
temperature down. Otherwise the vegetation is characteristic of saturated
soils or occasionally flooded areas.

On the West Branch, there is a large wetland around Wahconah Park, but this
area is upstream and outside the impact area for all the alternative
improvements. Even the 40-foot wide channel reviewed in Plan C would begin
downstream of the park at Linden Street and there would not be any con-
struction in the wetland.

Additional information on wetlands in the area was published in a "Report of
the Housatoanic River Flood Plain and the Inland Wetlands in the Town of
Lenox" and another for the town of Lee, Massachusetts (Robert G. Brown and
Assoc. Inc., Lee, Massachusetts).
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Fish and Other Wildlife

l The Berkshire Region is well known for its natural environs that provide
plentiful wildlife habitat in its forests, streams and lakes. At the project
sites, however, the area that would be affected is so smalI that effects to
terrestrial habitat are only minimal. Along the West Branch project area
there is little significant habitat or threat to wildlife. The only wildlife that
could be impacted by the proposed or alternative projects would be associated
with the stream and wetlands on the Southwest Branch.

The Southwest Branch is characteristic of other valley bottom streams in the
region. It has a low gradient that slows its flow and causes it to meander in
flat areas and wetlands. The stream supports native brown and brook trout
populations along most of its length and the Massachusetts Division of Fish
and Wildlife stocks it annually with brown trout for game fishing. In the
project area upstream of the Barker Road bridge, alternative Plan B would
affect 1,300 feet of fishery habitat.

In cooperation with Mr. Leo Daly of the Western District Office of
Massachusetts Division of Fisheries and Wildlife, the Maloy Brook to Barker
Road section of the stream was surveyed in August 1979. This section was
found to be highly productive by providing "excellent brown trout habitat for
both spawning and growth." It was estimated that this section of stream
supported about 40 pounds of natural brown trout per acre of stream surface
and that this amount "is well above the state average." The brown trout
ranged in length from 2.7 inches to 15.2 inches. The most abundant fish was
the white sucker, while other species that were found included brook trout,
fall fish, pumpkin seed, large mouth bass, yellow perch, creek chub, long nose
dace, black nose dace, common shiner, bridled shiner, and rock bass.

In addition to the fishery on the Southwest Branch, the only other wildlife of
substantive importance comes from an unconfirmed reporting that a single
muskrat borrow was found along the streambank. The area, however, does not
support a significant muskrat habitat (Mr. Leo Daly, personal communi-
cation: 1980).

The West Branch also supports a brown trout fishery as well as the other fish
species mentioned above. No survey of this stream was made, however, since
Plan C, which proposed a 40-foot channel, did not appear to be economically
feasible to warrant a detailed survey.

Water Quality

Water quality classifications for both the West and Southwest Branches show
that the stream's present "C" classification condition meets its proposed "C"
standard. Generally, these waters are described as being "suitable for
recreational boating and secondary water contact recreation; habitat for
wildlife and common food and game fishes indigenous to the region; certain
agricultural and industrial uses; under some conditions, acceptable for public
water supply with treatment and disinfection; and have good aesthetic value."
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Environmental Consequences

Physical Ecological Impacts

Building the proposed project will not cause any major adverse problems in the
natural environment. Nor will the operation of the constructed projects cause
any substantial new impacts. Impacts normally associated with construction
will cause some temporary, but minor increases in noise and dust immediately
around the worksite. On the West Branch there will be little impact to the
stream area from Plan A (removing the top several feet of the Tel-Electric
dam and recapping it three feet lower than the existing elevation). To
accomplish this the stream will continue to be bypassed through the existing
discharge pipe around the dam.

The construction area will be isolated from the flow of the stream so that all
work will be done in a dry zone. Consequently, no significant impacts are
expected from siltation or any construction related stream disturbance. After
the top of the dam is lowered and capped, the diversion which kept the work
zone dry will be removed. The normal stream course would be directed over
the top of the dam and the existing bypass pipe will serve to provide
additional discharge capacity when waters begin to rise during flood periods.
Since the new dam height will remain above the streambed there will be no
scouring of the existing channel. The size of the small pool behind the dam
will decrease slightly as a result of lowering the dam top, but, this will not
adversely affect any stream fishery or upstream wetlands.

On the Southwest Branch, the proposed project (Plan A) will have no impact
on the stream's natural course or fishery capacity. Under Plan A a single
relief culvert would be placed through the Conrail railroad embankment
beside the existing stone railroad bridge. The stone archway would not be
altered to increase its capacity. The new culvert would be placed off to the
side and higher than the present stream to pass only rising floodwaters. Only
the outlet apron and some stone protection would be constructed within a wet
area. Two to three hundred square feet of stream would be affected along the
embankment. However, there will be virtually no effect to the stream's
existing natural environment or fishery.

Plan A also proposed clearing brush and entangled vegetation from an area
between Maloy Brook and the Barker Road bridge. In effect, this would
create a path above the existing streambank to direct floodwaters through the
area and under the Barker Road bridge. It would increase the stream's
hydraulic efficiency for conveying floodwaters to reduce flooding. Under this
plan there would be no construction to alter the stream's existing environ-
ment.
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The floodpath alignment is shown in Figure 5 attached to the main report.
'4' Clearing and maintaining a f loodpath would remove the tall ferns, brush and
* few trees along its alignment but should not cause any significant disturbance

or alteration to the area. Approximately a half acre of Type I wetland
vegetation would be removed, but the streambank vegetation will remain
except where the floodpath cuts across the stream. With proper maintenance
only short ground cover such as grasses would grow in the f loodpath.
Maintaining it would prevent erosion without the need to channel or pave a
pathway.

An alternative to Plan A, Plan B also provides for a single culvert through the
Conrail enbankment, but it also includes the construction of a new channel, 40
feet wide and 1,000 feet long, between Maloy Brook and Barker Road. The
channel would be constructed along the same alignment as the floodpath of
Plan A. Even though the construction of Plan B would be through dry upland
areas, it would potentially remove approximately 4 acres of Type I wetland by
excavating and dewatering them. The new channel would eliminate nearly
1,300 feet of existing natural stream, streambank vegetation and fishery
habitat. The water depth in the improved channel would be considerably more
shallow with a slightly increased velocity during normal flows. These
conditions combined with lack of streambank vegetation, deep pools and
appropriate spawning conditions would eliminate this section of stream as a
prime habitat for the existing fishery which now supports 40 pounds/acre of
natural brown trout. It would represent approximately a 10 percent loss of
the stream's brown trout fishery and an additional loss of habitat for the other
species as well. It is uncertain whether conditions in the new channel would
affect spawning in other areas of the stream. This would depend principally
on the level of water in the channel at the time of spawning and larval
migration through this section of stream. In addition, where channel
construction passes near or through the stream it would cause siltation. If
this plan were to be implemented, silting could significantly affect trout
spawning. It would require detention basins and filters, and construction
scheduled would have to coincide with the season when the fisheries
downstream would be least affected.

The combined impact of the proposed plans for the West & Southwest
Branches on locations downstream would be minimal. There would be small
increases in the 1 00-year flood level just below the conf luence of the West
and Southwest Branches, but further downstream the Housatonic River enters
an extensive wetland and relatively undeveloped flood plain. This wetland
would be capable of absorbing any increases in stream levels that may result
from the proposed plans, and therefore would eliminate any potential adverse
impacts to the proposed wild and scenic river section of the Housatonic below
the Massachusetts-Connecticut state line.

To further evaluate the environmental effects Tables 7 and 8 present an
Effects Assessment of the different alternatives. In this manner the relative
impacts of the alternatives can be compared.
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TABLE 7

ENVIRONMENTAL AFFECTS ASSESSMENT OF PLA

PITTSFIELD, MASSACHUSETTS, LOCAL FLOOD PROTECTI
WEST BRANCH, HOUSATONIC RIVER

PLAN A PLAN B

Lover dam 3 feet Lower dam 3 feet and replace West
Street bridge.

Effects

chamel Ixcvatlom None None

Temporary Construction Impacts Disturbance to Immediate work area Same as Plan A
around Tel-Electric Dam. Work to be Traffic detour around West Street
done in dry area, minor stream bridge would be ntcessary for
siltation. Construction noise, dust approx. 2 to 2-1/2 months during
and inconvenience would be minor. reconstruction of bridge.

Permanent Streambed Alteration None Same as Plan A

Effect on Wetlands No effect No effect

Lose of Productive Fieb/Trout None None
Habitat

Effect on terrestrial Vegetation No effect go effect

Effect on Flooding (100 year event) Reduces flooding 1-1.5 feet. Reduces flooding. Moderate losses
Local Economic/Soclal Well-Being Substantial flooding still to still to occur.

occur. Some damages and Incon- Annual Benefit - $33,300
veniences from residual flooding Residual Losses - $42,500
will remain, rood closings and B/C - 1.14
wetted basements.

Annual Benefit - $12,000
Residual Losses - $63,800

3/C - 3.75

Effect on Flooding (25 year event) Reduces losses from 25 year flood by Reduce losses from 25 year flood by
Local Economic/Social Well-Being 25 to 30Z. 50 to 751.

Downstream Effects Project will slightly increase Increases downstream discharges.
downetream flow. No significantly Will not cause impacts significantly
greater adverse effect. Least greater than present flooding.
disruptive alternative.

Archeological-Nistorical Impacts None anticipated None anticipated, but survey would
be made.

Impact Hitigation No impacts are expected. However, Same as Plan A
siltation reduction measures and

seasonal construction schedules
would be implemented if unexpected
impacts warrant their use.

B/C Ratio Project Beni ts ($)/Project (osts (5)

- --Proje t
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TABLE 7

1XVIROMMTAL AFFECTS ASSESSmNT OF PLANS
PITTSFIELD, N&SSACNUSrT1S, LOCAL FLOOD PROTECTION PROJECT

WEST BRAICN, NOUSATONIC RIVER

PLAN a PLAN C PLAN D

t Lower dam 3 feet and replace West Replace dam and West Street bridge, Non-structural solution (flood
Street bridge, and construct 40 foot wide channel. proofing, insurances, etc.)

None Excavate 7,000 feet of stream from None
Wahconah Park to Tel-Electric Dam.

Construct new 40 foot wide trape-
soidal channel.

work area Same as Plan A Disruption of aquatic environment Noise and dust during the demoli-
Vark to be Traffic detour around West Street and streambed from Linden Street tion, removal and relocation of

Stro bridge would be necessary for area to Tel-Electric dam. Full structures out of the flood areas.
iles, dust approx. 2 to 2-1/2 months during reduction of fish habitat from
be mimer. reconstruction of bridge, siltation and other construction

disturbances in work areas ranging
from 1000 to 4000 feet at a times.

Same as Plan A 7,000 feet of stone lined channel None
and cleared bottom.

No effect Could affect wetland immediately No effect
upstream and adjacent to new
channel. Potential to alter 2-4
acres of wetland at downstream end
of Wahconah Park by draining down
water level.

None Approx. 5000 feet of natural scream None
lost. Only deeper, narrow reaches
could retain fishery potential.
Present fishery Is moderately
productive. The wider, shallow
sectIons of new channel would nearly
eliminate trout fishery.

No effect Small loss of vegetation along No effect
widening where strem passes through
residential properties. Possible
loss along length of new channel
could amount to 1.5 to 2.5 acres.

lost. Reduces flooding. Moderate losses Eliminates nearly all flooding. Continued flooding, but $ damages
t11 o still to occur. Annual Benefit - $70,800 would be reduced by an insurance

Annual Benefit - $33,300 R eidual Losses - $5,000 program. Some residences may be
ties""g Residual Losses - $42,500 B/C - 0.38 demolished or relocated and

and B/C - 1.14 occupants would be relocated out
of flood areas.

_O B/C - 0.35
-U-0

r fleed by Reduce losses from 25 year flood by Eliminates all floods. Continued flooding, but $ damages
50 to 75Z. would be reduced by an insurance

program.

Increases downstream discharges. Not quantified. Flood problems No change
_ eiatly will not cause Impacts significantly would be transferred downstream.

Leat greater than present flooding.

ed None anticipated, but survey would A literature and on-site survey No effect
be made. would be made to evaluate potential

impacts if Plan C Is accepted.

" over, Same as Plan A Same as Plan A None anticipated
0 sod In addition, in-stream structures
Ie may be necessary to enhance new

umexpected channel for habitat. Enhancing
stream areas not to be affected by
project could replace habitat
eliminated by construction.

S/C Matio i Project Benefits ($)/Project Costs (M) 80
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PLAN A PLAN B

I Supplemental culvert and flood- I Supplemental col vert and --nstr t 2 suppl-
path. 40-foot wide channel.

Effects

Channel Excavation None Excavate 1000 feet for new
channel. To remove areas of stream,
wetland and upland between Maloy
Brook and Barker Road.

Temporary Construction Impacts Disturbance to immediate work ares Same as Plan A
at Conrail bridge crossing. Minor Siltation would adversely affect
stream siltation. Construction trout and other fish habitat down-

noise, dust and inconveniences would stream of Barker Road. Effects
be minor, would he severe in summer and

spawning seasons.

Permanent Streambed Alteration Minor, 200-300 square feet of New channel would effectively
streambed/streambank at the Conrail eliminate 1300 feet of existing
stone arched bridge would be covered stream which is prime trout habitat.
for a culvert apron to reduce scour Normal stream waters would flow
around the new culvert, through new :hannel, with no flow

in present stream.

Effect on Wetlands One-half acre of wetland vegetation Potenttal elimination of 4-5 acres
would be cut and kept low to ground of Type I wetland. Effects are due
for floodpath. Early successional to direct construction effects, a
plants would replace the mature new wider channel, and possible
species in the cut area. dewatering. Dewatering would not

allow wetland regeneration.

Loss of Productive Fish/Trout None Loss of 1,300 feet of stream-prLme
Habitat trout habitat. Minor loSS of

muskrat habitat. New wide channel

would decrease normal flow depth,
slightly increase flow velocity,
eliminate deep habitat pools and
eliminate productive vegetation and
cover from the stream banks.

Effect on Terrestrial Vegetation None Eliminate or adversely affect Minor dim

approx. 2 acres of upland wooded road br:d
area. No effect to upland wildlife
habitat.

Effect on Flooding (100 year event) Substantially reduces major Substantially reduces major Substsntt
Local Economic/Social Well-being flooding. Moderate losses still to flooding. Moderate losses still to in extstt

occur, occur. Moderate
A nual Benefit - $100,200 Annual benefit - $101,000 lowest of
Residual Losses - $77,500 Residual Losses - $76,700 Annu

B/C - 2.69 B/C - 1.54 Rest

Effect on Flooding (25 year event) Reduces the smaller flood event; Will eliminate smaller flood events Plan C wo
Local Economie/Social Well-Being I.e. less than the 10 year flood due to channelization. reduction

frequency.

Downstream Effects Incresed downstream flow, but this Same as Plan A Increased
would be offset by relocation of the because q
utility Conduit under South Street conveyed I
bridge. Mittgat l

Archeological-ist-'.itcl impacts None anticipated None anticipated, but survey would

be made.

I:,oact Mitigation All construction and clearing would Where new channel cuts across No maJr
be "in the dry," essentially upland existing stream siltation reduction to be mit
area. No sitation of habitat methods or fishery off-season times
losses need to be mitigated, could be used for construction

periods. Ultimatey, channel

excavation should result In minor
siltation problems. Chanoel
structures would be included for
fish maneuverahility.

aB/f' Ratio Pro , ,t ti, 1 4 P (fir



TABLF 4

ENViRONENTAL AfFPCTS ASSESSMENr OF PLANS
* PITTISPIELD, MASSACUSOTTS, LOCAL FLOOD PROrECTION PROIECK

SOUTHWEST BRANCH. HOUSATONIC RIVER

PLAN I PLAN C PLAN_D PLAN F

stal culvert and construct 2 Suppleent1l culvert@. Non-structural solution (flood Construct upstream dam and
wide cbanmel. proofing, Insurances, etc.) reservoir.

. 1000 feet for ne& None None No major stream channel.

To rimov areas of stream.
ad uplmd be~tween Malay

Ba rker rad.

Saw as Plan A Same as Plan A Noise and dust during the demoli- Disturbance to immediate work aroos.
would adversely affect tion, removal and relocation of Stream would be diverted at work
other fish habitat down- structures out of the flood areas. zones for construction bypass.

f Barker Road. Effects Effects of stream siltation more
severe In sumer and severe during mummer and spawning
easons. season. Minor effects from con-

struction noise and dust. Specific

construction sites and impact areas
not determined.

1 wold effectively Same as Plan A None Upstream of dam, aquatic life would
o 1300 feet of existing shift from stream to lake type

lic In prime trout habitat, habitat.
tree waters would flow
ne channel, with no flow
ot stream.

1 eliednation of 4-5 acres No effect No effect Not quantified
I wetlaad. Iffects are due
t conatructie effects. a
r chanmel, and possible
m. Dawatering would not
tlmd regeneration.

1,300 feet of stream-prme None None Stream Inundation would eliminate
Itat. Minor loss of brook trout habitat; warm water

habigt. Raw wide channel fishery would replace stream fishery
reaa normal flow depth, - ecosystem exchange upstream of
jeeese flow velocity, dam. Downstream habitat would
de habitat pools and remain unchanged.
pyeduetive vegetation and
the agreas baks.

a of adversely affect Minor distcrtance around the rail- No effect Not quantified
acres of upland wooded road bridge .mbsnkment.
etfet to upland wildlife

folly redces major Substantially reduces major flooding Continued major flooding, but $ Reduced flooding; would enhance
Moderate leases still to in existing flood prone areas. damages would be reduced by an local economic well-being in

Moderate losses still to occur, but insurance program. Some residences improved area. Creating reservoir
I Benefit - $101,000 lowest of Plans A-C. may be demolished or relocated and would require extensive land taking
Ial louees - $76,700 Annual Benefit - $120,300 occupants would be relocated out of of private property and possibly

a/C - 1.54 Residual Losses - $57,400 flood areas. requiring relocation of some
B/C - 2.36 B/C - 0.46 residents. Specific impact areas

not determined.

ate smaller flood events Plan C would provide only ainor Continued flooding, but $ damages Less than 50% of contributing
e ligatio. reduction of smaller flood events. would be reduced by an insurance drainage area would be controlled;

program. still allowing for smaller flood

events in areas nearer Pittsfield
center.

se as Plan A Increased flood elevation downstream No change Waters contributing to major flood
because major flood waters are events would be controlled rather
conveyed too rapidly downstream. than passed downstream. Stream
Mitigation by same as Plan A. could be regulated to maintain

normal downstream conditions during
non-flood conditions.

-icipted, ut survey would None anticipated No effect Would be determined. A literature
and on-site survey would be made to
evaluate potential impacts If Plan F
receives further consideration.

ebamel cuts across No major siltation or habitat losses No physical mitigation, temporary Change of habitat may require
etre siltation reduction to be mitigated. construction impacts from building enhancement of stream habitat els-

or fishery off-season times demolition or relocation, where. Mitigation of construction

ueed for co etruction impacts ad residential reloeatinc
Ultmotely, channel would be employed if Pian t r-ceives
eoueld result is minor further consideration.
problim. Channel

would be imeluded for
lrablity.

a B/C Ratio Project Benefits ($)/Project Cots (S)
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Section 404(b) Guidelines Evaluation

for

Pittsfield Local Protection Project

Pittsfield, Massachusetts

1. References

a. Section 404(b) of Public Law 92-500, as amended, Clean Water

Act.

b. 40 CFR 230.4-230.5, dated 5 September 1975.

c. EC 1105-2-97 Appendix C, dated 8 May 1979.

2. The Proposed Project

A description of the proposed project is presented as the recommended
plan in the Detailed Project Report, which also includes the project's
Environmental Assessment. For a Section 404 review this evaluation will
address the entire recommended plan for improvements to the Southwest
and West Branches of the Housatonic River. The recommended plan includes
separate Federal and local construction elements. The project on both
streams is very small in scope. On the Southwest Branch it is limited
to the installation of a single supplemental culvert beside an existing
railroad bridge opening and the provision of a floodpath created by
clearing heavy vegetative cover in a flood prone area. Installation
of the supplemental culvert would be the only Federal responsibility
recommended in the proposed project. The remainder of the project
on both branches, and on the stream below the confluence of the two
branches, would be a local responsibility. This work is limited to
lowering the crest of an existing small concrete dam by three feet
to improve the stream's flow characteristics. Below the confluence,
the recommended project would remove an obstructing utility hanging
along the bottom of the South Street Bridge and lower it to cross
beneath the stream.

Disposal of fill material for the project is minor and is associated
with (1) the placement of the supplemental culvert, (2) a temporary
structure to dewater the work site around the dam, and (3) the place-
ment of backfill into the trench after lowering the utility line
crossing.
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3. Project Authority and Present Status

Under the continuing authorities of the Corps of Engineers based on
Section 205 of the 1948 Flood Control Act, as amended, studies were
made to determine the need and feasibility of providing local flood
protection along the Southwest and West Branches of the Housatonic
River in Pittsfield, Massachusetts. Upon completion of the report,
which Includes the project Environmental Assessment and the Section
404(b) Evaluation, it is forwarded to the Office of the Chief of
Engineers for approval and funds. Ot-e funds are allocated it
would initiate development of detailed plans for construction.

4. Environmental Concerns

The proposed project will reduce economic losses to residences and
several business properties, hardships and inconveniences caused by
flooding. The initial design of the project has undergone several
modifications to arrive at the presently recommnended project which
eliminates or mitigates the impacts of earlier concepts and other
alternatives. The proposed project is considered to have minimal
short term effects and no unacceptable long-term impacts.

5. Technical Evaluation

A technical evaluation with respect to disposal of fill material and
potential environmental impacts resulting from such disposal has been
completed. The results are presented on page 4. Concomitant reading
of or adequate familiarity with Section 404(b) Guidelines will insure
understanding of results presented in the technical evaluation.

6. Conclusions

Determinations

a. An ecological evaluation has been made following the evaluation
guidance in 40 CFR 230.4, in conjunction with the evaluation
considerations in 40 CFR 230.5

b. Appropriate measures have been identifiled and incorporated in
the proposed plan to minimize adverse impacts on the aquatic
environment as a result of the discharge.
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C. Consideration has been given to the need for the proposed
activity, the availability of alternate sites and methods of
disposal that might be less damaging to the environment, and
such water quality standards as are appropriate and applicable
by law.

d. Providing local flood protection along the West and Southwest
Branches will require the placement of fill for the culvert
or temporary dewatering of a construction site. Except for
minor work in the streams the majority of work will be on
dry land or adjacent to the stream's present channel. No
permanent structure will interfere with the stream's flow
or aquatic environments.

Placement of fill material is expected to improve the human
and economic environment by reducing flooding and improving
the local residential and urban business climate.

Findings

The discharge sites for the placement of fill for flood relief
measures along the West and Southwest Branches, in Pittsfield,
Massachusetts, have been specified through the application of
Section 404(b) Guidelines.

The project files and Federal regulations were reviewed to prop-
erly evaluate the objectives of Section 404(b) of Public Law
92-500, as amended. A public notice with respect to the 404
Evaluation will be prepared. A thorough review of the project's
planning process, the alternatives that have been considered and
the environmental impacts have been presented in the project's
Detailed Project Report, which includes an Environmental Assess-
ment. The reader should refer to the report to supplement this
Section 404(b) review. Based on the information contained in
the Technical Evaluation and referenced Detailed Project Report,
I find the project will not result in unacceptable impacts to the
environment.

Colonel, Corps of Engineers
Division Engineer
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Technical Evaluation

230.4-1 Physical and Chemical-Biological Interaction Effects

(a) Physical Effects (1 through 3)

(1) Effects on Wetlands.

The proposed work will not introduce fill upon any wet-
land. The project includes clearing, by cutting, the
heavy vegetative overgrowth where the floodpath crosses
the Southwest Branch. This will reduce approximately
acre of existing wetland species to those other wetland
species tolerant as lower ground cover.

(2) Effects on the Water Column.

Construction activities are expected to cause minor and
temporary increases in stream turbidity around installa-
tion of the culvert, the placement and removal of the
temporary dewatering structure upstream of the dam's
work site, and at South Street where the utility line
will cross beneath the stream. The work is minor in
scope and is not expected to cause any appreciable
siltation in either the West or Southwest Branch. No
long-term adverse effects are expected.

(3) Effect on Benthos.

No adverse effect is expected.

(b) Chemical-Biological Interactive Effects (I through 3)

(1) Fill material meets one of thp cnnditions specified in
paragraphs (b)(1)(i), (ii) and (iii) of this section. As
such, it has been excluded from procedures specified in
paragraphs (b)(2) and (3) of this section.

(i) Fill material will be composed of concrete, wood,
gravel or sand, and have grain size larger than
silt.
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00~ Thr is nobeach rsoainassociated with this

project.

(iii)(a) Fill material (concrete, sand, gravel or wood) is
not substantially the same as the sediments found
at the construction site (dirt and silt).

(b) All fill material will be obtained from a clean
commnercial source and will be free of undesirable
contaminants.

(c Construction of the flood control elements will be
designed to insure all fill material remains at the
disposal site.

(c) Procedure for Comparison of Sites (1 and 2)

(1) Not applicable. The project does not involve dredging
sediments.

(2) Analysis of the bioilogical commnunity at the project site
is considered unnecessary. Placement of clean fill material
along the West/Southwest Branch will not result in degrada-
tion of water quality or release undesirable contaminants
in the surrounding environment.

230.4-1 Water Quality Considerations

Placemient of clean fill material along the streams will not violate
such water quality standards as are appropriate and applicable by law.

230.5 Selection of Disposal Sites and Conditioning of Discharges of
Dredged or Fill Material

(a) General Considerations and Objectives (1 through 8)

(1) Discharge of clean fill will not significantly disrupt
the'chemical physical or biological integrity of the
aquatic ecosystem.
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(2) Discharge activities should not significantly disrupt
the food chain in such a manner as to alter or decrease
diversity of plant or animal species.

(3) Discharge activities are not expected to significantly
interfere with movement into and out of feeding, spawning,
breeding or nursery areas. Any potential turbidity pro-
blems will be mitigated by off-season construction or
other designed mitigation measures.

(4) There will be no discharge activities into wetlands.

(5) Discharge of fill for flood control will not isolate areas
that serve the function of retaining natural high waters
or flood waters.

(6) Adverse turbidity levels from discharge activities will
be minimized to the extent practicable.

(7) Discharge of clean fill material will not degrade water
quality as determined through application of Sections
230.4, 230.5 (c) and (d).

(b) Considerations Relating to Degradation of Water Uses at
Proposed Disposal Sites (1 through 10)

(1) Municipal Water Supply Intakes.

Not applicable. There are no public water supply
intakes in or near the project area.

(2) Shellfish (i through iv)

(i) Not applicable. The area of proposed construc-
tion does not support concentrated shellfish
production.

(ii) Not applicable. Discharge of clean fill will not
release pollutants that could be moved by currents
or wave action into productive shellfish beds.
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(iii) Discharge of fill will not cause undesirable changes
in current patterns. salinity patterns and flushing
rates which could affect shellfish.

(iv) Construction activities are not expected to inter-
fere with reproductive processes or cause undue
stress to juvenile forms of shellfish.

(3) Fisheries (i through iii)

(i) Discharge of fill should not significantly disrupt
fish spawning or nursery areas.

(ii) Discharge of fill material will be scheduled to
avoid interference with fish spawning cycles or
migration patterns and routes, or mitigated features
would be specially designed to ensure no impact or
migration obstruction.

(iii) Not applicable. There is no significant submersed
or emergent vegetation at the project site.

(4) Wildlife

Discharge of fill should have little, if any, impact on
habitat, the food chain or commnunity structures of wild-
life and marine or aquatic sanctuaries.

(5) Recreational Activities (i through iv)

MI Reasonable methods will be employed to minimize any
increase in amount or duration of turbidity which
would reduce the numbers and diversity of fish or
cause a significant aesthetically displeasing change
in the color, taste or odor of the water.

(ii) Not applicable. Clean fill will not release nutrients
which might result in eutrophication, degrade aesthetic
values or impair recreational uses along the West or
Southwest Branches.



(iii) Not applicable. Fill material will be obtained
* from a clean commnercial source and will be free

of unacceptable levels of pathogens.

(iv) Not applicable. Fill material will be free of oil
and grease in harmful quantities as defined in 40
CFR 110.

(6) Threatened and Endangered Species.

No known threatened or endangered species inhabit the
project area nor would the project, as proposed, destroy
or modify critical habitat of such species in a way to
jeopardize their continued existence.

(7) Benthic Life

Discharge of fill will destroy those benthic organisms
inhabiting the immnediate areas of construction. The
area of impact, however, is so small as to have a negli-
gible effect on the streambed ecosystem. There will be
no long-term adverse effect.

(8) Wetlands (i and ii)

MI Not applicable. Discharge of dredged material will
not occur.

(ii)(a) Discharge of fill material for the different project
elements necessitates that the work have direct access
or proximity to, or be located in the streams and that
other alternative sites are not practicable.

(b) Development of this flood control project will not
cause permanent unacceptable disruption to the bene-
ficial water quality uses along the West and Southwest
Branches.

(9) Submersed Vegetation.

Not applicable. There is no significant submersed vege-
tation at the project site.
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(10) Size of Disposal Site.

Approximately 1000-2000 square feet of fill area
may be affected, and approximately 750-1500 square
feet of the total would be replaced and not perman-
ently lost. This area would return to its former
condition in a very short period.

(c) Other Considerations (1 through 7)

(1) Appropriate scientific literature was incorporated
on the project design.

(2) Not applicable. There is no open water disposal.

(3) Discharge of fill is designed to enhance retention
of all fill at the project site.

(4) Not applicable. There is no disposal seaward of
the territorial sea.

(5) Not applicable. There is no disposal of dredged
material. All fill material will be obtained from
a clean commercial source.

(6) Not applicable. Discharge activities will not
create any confined areas with runoff problems.

(7) Because of the nature of the project, monitoring
is deemed unnecessary.

(d) Contaminated Fill Restrictions.

Not applicable. All fill material will be obtained from
a clean commercial land source and will be free of unde-
sirable constituents in critical constituents.

(e) Mixing Zone Determinations (1 through 6)

Not applicable. Mixing zone determinations apply to open
water disposal of materials.
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RECOMMENDA TIONS

It is recommended that local flood protection plans for the West and Southwest
Branches of the Housatonic River in Pittsfield, described as the selected plans
in this report and shown on Plates I through 5, be authorized for construction,
with such modifications as the Chief of Engineers may find advisable. Total
Federal first costs are estimated at $433,200 while non-Federal first costs are

-estimated at $87,600. Of this total non-Federal cost, $29,600 would be
required for improvements along the West Branch. Because this work is not a
prerequisite to the Southwest Branch improvements, the city of Pittsfield
would have the option of either constructing the dam modification concurrent
with the recommended plan of Federal participation, or at a later date. The
city of Pittsfield would be the non-Federal sponsor and would be responsible for
the following items of local cooperation:

a. Provide without cost to the United States all lands, easements, and rights-
of-way necessary for the construction and maintenance of the project.

b. Hold and save the United States free from damages due to construction
works except damages due to fault or negligence of the United States or its
contractors.

c. Maintain and operate all project works as well as the existing channel after
completion in accordance with regulations prescribed by the Secretary of the
Army.

d. Provide, without cost to the United States, all alterations and replacement
of existing utilities.

e. In accordance with plans approved by the Division Engineers, prescribe and
enforce regulations to prevent encroachment on both the improved and
unimproved channels, and manage all project related channels to preserve
capacities for local drainage as well as for project functions.

f. Comply with the provisions under Section 210 and 305 in Public Law 91-646,
91st Congress, approved 2 January 1971, entitled, "Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970."
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In addition, it is recommended that the city of Pittsfield consider plans to
replace the West Street bridge over the West Branch, Housatonic River.
Replacement of this flow restriction is a non-Federal responsibility under the
Section 205 authority. Although this feature is not included as part of this
Detailed Project Report, replacement of the West Street bridge with a 50-foot
span would reduce annual flood losses along the West Branch by approximately
$21,300.

It is recommended that funding in the amount of $65,000 be provided to prepare
plans and specifications for the formulated flood protection project. An
additional $368,200 in construction funds would be required during early FY 8 1
to initiate a contract for implementation of the proposal.

MA . SiIDER
Colonel, Corps of Engineers
Division Engineer
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APPENDIX 1

PROBLEM IDENTIFICA TION

Background information concerning the authorization of this study and a
description of the problems and needs of the city of Pittsfield is presented here
to augment the findings of the main report.

Study Authority

This study was accomplished under the authority of Section 205 of the Flood
Control Act of June 1948, as amended, which states:

"The Secretary of the Army is authorized to allot from any appropriations
heretofore or hereafter made for flood control, not to exceed $30,000,000
for any one fiscal year, for the construction of small projects for flood
control and related purposes not specifically authorized by Congress,
which come within the provisions of Section 1 of the Flood Control Act of
June 22, 1936, when in the opinion of the Chief of Engineers such work is
advisable. The amount allotted for a project shall be sufficient to
complete Federal participation in the project. Not more than $2,000,000
shall be allotted under this section for a project at any single locality,
except that not more than $3,000,000 shall be allotted under this section
for a project at a single locality if such project protects an area which
has been declared to be a major disaster area pursuant to the Disaster
Relief Act of 1966 or the Disaster Relief Act of 1970 in the five-year
period immediately preceding the date the Chief of Engineers deems such
work advisable. The provisions of local cooperation specified in Section 3
of the Flood Control Act of June 22, 1936, as amended, shall apply. The
work shall be complete in itself and not commit the United States to any
additional improvement to insure its successful operation, except as may
result from the normal procedure applying to projects authorized after
submissions of preliminary examination and survey reports."
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Prior Studies and Reports

The flood hazards of Pittsfield have been included in several reports written by
the USDA Soil Conservation Service regarding the Housatonic River Basin and
Berkshire County. Some of these have recommended improvements for water
resources development directly related to the flood problems, and others are
more broad in scope, including the water supply problems of the area. These
report findings are described below.

Flood Hazard Analysis: Upper Housatonic River, Massachusetts

Prepared in 1974 by the Soil Conservation Service in cooperation with the
Massachusetts Water Resources Commission and the Berkshire Conservation
District, this report identifies major flood prone areas of the river, flood plain
regulations and recommendations for alternative methods of flood plain
management. It was prepared under authority of Section 6 of Public Law 83-
%66, in compliance with Executive Order 11296, dated 10 August 1966. It
includes a description of the West and Southwest Branch drainage areas,
outlining the soil type, vegetation and extent of development within the 100-
year flood plain. It concludes that immediate action should be taken to assure
proper flood plain management and suggests methods by which damages from
high flood stages could be reduced.

Waterhed Investigation R rt for the Upe Housatonic River Watershed

This report was also written by the Soil Conservation Service as a contribution
to the Massachusetts Water Resources Study. It was completed in September
1976 and is primarily directed at outlining the alternatives available to reduce
flood damages in the upper Housatonic River watershed. The report describes
the extent of Federal assistance available for development of management
measures under the authority of Public Law 83-566, "The Watershed Protection
and Flood Prevention Act,," and it suggests that local authorities apply for this
aid through the proper channels.

Water & Related Land Resources of the Berkshire Rgion, Massachusetts

This. repot is the most comprehensive of those published by the Soil Conser-
vation Service to date. It was published in 1977, and again its subject is
directly concerned with the conditions of the watershed and the extent of
Federal assistance available to the region under authority of PL-83-566. It
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A describes in detail the existing and expected future conditions of the following
resources in the river basin: land use, economic development, flood hazard,
erosion and sediment, recreation, fish and wildlife, wetlands, water supply and
water quality. This represents the final report on the Berkshire Region pre-
sented to the Massachusetts Water Resources Commission by the USDA Field
Advisory Committee.

Flood Insurance Study: City of Pittsfield, Berkshire County, Mass.
U..Dprtment of Housing and Urban Development, FIA

Under authority of the National Flood Insurance Act of 1968, as amended, this
study was made to convert Pittsfield to a regular program of flood insurance by
the Federal Insurance Administration. The report is dated May 1977. It details
the hydrology of the West and Southwest Branches and outlines those area of
the city that are threatened by the 1 00-year and 500-year floods. A Flood
Insurance Rate Map relating different flood threats to potential damages and
establishing varying insurance rates for the city of Pittsfield was the principal

4 result of this study.

Profile of Existing Conditions

This section of the appendix presents an assessment of the basin characteristics
such as terrain, land use, population, housing and economic activity which are
important factors when choosing a remedy for the flood problems of Pittsfield.

Terrain and Soil Cover

The drainage basins of the West and Southwest Branches of the Housatonic
River are characterized by hilly uplands with steep, V-shaped stream valleys,
and by lower hills that merge into the lowlands of the city. In the upper
reaches of the watershed the bedrock is generally a soft schist and cavernous
limestone, while in the intermediate uplands and the low lying lands the
bedrock is dolomite and limestone. The bedrock in the uplands is generally
close to the surface and the soil is stony and gravelly, providing very good
drainage. The bedrock in the low lands has a highly irregular surface and in
places there are depressions up to 50 feet in depth, which are filled with
sedimented, glacial outwash. These gravel pits are one of the more important
natural resources of the area. Silt and sand is abundant in swamp lands and in
low flat areas, and is responsible for the poor drainage in these parts.
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Vegetation

On the West Branch below Pontoosuc Lake, the vegetative cover of the flood
plain is generally limited to Wahconah Park and to the two cemetaries located
north of this park.

Elsewhere in the reach between Pontoosuc Lake and Tel-Electric Dam, the
vegetation is confined to a narrow strip along the West Branch and is comprised
of deciduous trees, alders and shrubs. Upstream of and around Pontoosuc Lake
the vegetation of the flood plain is mostly pasture, hayland, shrub thicket and
woodland. Some open areas have developed from abandoned agricultural lands
and these are covered with tall grasses and weeds.

On the Southwest Branch the flood plain is less developed and, furthest away
from Pittsfield, it remains primarily a wetland. Around Richmond Pond, the
vegetation is mostly cattails and other grasses in the wetland storage areas, but
the perimeter is heavily wooded. Closer towards the center of Pittsfield
grasses and wooded thickets dominate the flood plain with some wooded areas
in thin stands.

Wildlife

Wildlife in both branches exists only where substantial development has not
taken place. Species such as waterfowl, amphibious reptiles, song birds and
game birds inhabit the upper reaches of both rivers. Also, both the West
Branch and the Southwest Branch support native trout. While most of the West
Branch supports native brown trout, Onota Brook also supports brook trout. On
the Southwest Branch brook trout are found in all of the upper tributaries and
both brook and brown trout are found in Smith Brook and in the main channel
below Richmond Pond." To help support the demands of sport fisheries, these
species are stocked every year.

Pipulation

From 1930 to 1960, Pittsfield showed growth similar to that of Berkshire
County and the Commonwealth of Massachusetts. From 1960 to 1970, Pitts-
field showed a slight decrease of 1.5 percent to a population of 57,020 while
Berkshire County and the State continued to grow. Between 1970 and 1975,
Pittsfieldcs population continued to drop, with a decrease of 3.7 percent,
leavilng Pittsfield with a population of 54,893. Berkshire County reported a
sW decrease of 0.3 percent, while the State showed a small increase of 2.3
percent. Population data for Pittsfield, the county and State is displayed in
Table I.

IWater and Related Land Resources of the Berkshire Region, U.S.D.A. Soil
Conservation Service, 1977.
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TABLE I

% Berkshire %%
Pittsfield Change County Change Mass. Change

1920 41,763 113,033 3,852,356
18.9 6.8 10.3

1930 49,677 120,700 4,249,614
0.0 1.3 1.6

1940 49,684 122,273 4,316,721
7.3 8.7 8.7

1950 53,348 132,966 4,690,514
8.5 6.9 9.8

1960 57,879 142,135 5,148,578
-1.5 5.1 10.5

1970 57,020 149,402 5,689,170
-3.7 -0.3 2.3

1975 54,893 148,969 5,812,489

Source: U.S. Census

The population of Pittsfield is overwhelmingly white, with 2.3 percent of
the population being nonwhite. Close to 30 percent of the population is foreign
stock (first and second generation Americans), with the largest proportions
coming from Italy (28.7 percent), Canada (15.7 percent), and Poland (10.7
percent).

Housing

The 1970 Census indicated that just over f if ty percent of housing units in
Pittsfield were single family structures. Twenty-two percent were two family
dwellings with 14.7 percent of the structures housing three and four families.
This data is presented in the following table.
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TABLE 2
HOUSINGI UNTSPR STRUCTURE

PITTSFIELD, 1970

UNITS NUMBER % OF TOTAL

1 9,922 52.7
2 4,181 22.2
3 and 4 2,779 14.7
5 or more 1,919 10.2

Amobile 55 0.3
Total 18,856 100.1

Source: U.S. Census, 1970

'Close to 60 percent of the housing units were owner-occupied. The
median value of housing in 'Pittsfield is $18,000. The median value countywide
is $17,100.

Economy

Industry

'Pkttid -evol~ved from a -small agricultural community to an important manu-
facturing center by early in the 19th century. It was the -demand lor clothing
and rrilktary sqppliesiduring the War of 11812 that encouraged industrial activity
'in Pztofidid. The paper and shoe industries were the most Important activities
1hat -prospered during this century. The Tilleston Textile f oundries, producing
machinery lor -textile and paper factories, were among the firms that contrib-
4ded ttowards Pittielfts place as the largest inustrial -certter In western
Iimachusetts.

Maniffacturlng itemains the largest source of employment, although its -contri-
%bution has declined. In 1967, the manuf acturing sector accounted 1or 57.5
,pegcent .df employment opportunities, which dropped to 44 -percent -by 1977.
Ouring tath these years, Wiholesale arnd -retail trade followed, employing close
to 22 percent i f -the labor force. 'The services sector followed -third in -both
1%7 andM*97, although it showed a -tremendous growth of 173.5 percent over
ltieperiod. 'Employment declined slightly (0.4 -percent) during this period.
'Detail an these -changes is presented in Table 3.
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TABLE 3
Employment in Establishments Subject to
Massachusetts Employment Security Law

by Major Industry Divisions
Pittsfield, Mass.

1967 1977 Change

Agric. Forestry and 28 0.1 34 0.1 6 21.4
Fisheries
Construction and 1,002 4.2 661 2.8 -341 34.0
Mining
Manufacturing 13,813 57.2 10,536 44.0 -3,277 -23.7
Trans., Comm., and 1,156 4.8 1,225 .1 69 6.0
Utilities
Wholesale/Retail 5,084 21.2 5,335 22.3 251 4.9
Trade

Finance, Insurance and 1,309 5.5 1,692 7.1 383 29.3
Real Estate
Services 1,602 6.7 4,431 18.5 2,811 173.5

TOTAL 24,012 100.0 23,914 99.9 -98 -0.4

Source: Mass. Division of Employment Security, 1978.

Labor Force

Data on employed civilian workers by occupational groups were made available
in the 1970 Census of Population. With a labor force of 22,400 and employment
of 23,933, Pittsfield accommodates most of its residents with employment
opportunities within the city. The largest group of workers were clerical and
kindred making up 21.0 percent of the employed, followed by the professional,
technical, and kindred with 18.9 percent and operatives with 17.8 percent.
These three groups make up over 56 percent of the total elmployed. Table 4
provides the complete breakdown of occupational categories.
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TABLE 4
OCCUPAfT =0FTTTSFIELD

(Employed Persons 16 years old and over)

Groups 1970--

Prof., Tech., and kindred 4,233 18.9
Managers and administrators 1,685 7.5
Sales workers 1,517 6.8
Clerical and kindred 4,703 21.0
Craftsmen, foremen, and kindred 2,706 12.1
Operatives 3,976 17.7
Laborers 653 2.9
Farmers and farm laborers 39 0.2
Service workers 2,888 12.9

Total

Source: U.S. Census, 1970

Employment statistics provided by the Massachusetts Division of Employment
Security indicated a labor force of 26,802 for Pittsfield in November 1979. Of
this, 23,431 were employed, yielding an unergployment rate of 5.1 percent,
falling below that of the Labor Market Area (LMA) but exceeding the State's
rate of 4.S percent. Employment data for these three areas for November 1979
are as follows:

Pittsfield Pittsfield LMA Massachusetts

Labor Force 26,802 64,060 2,818,000
Employed 25,431 60,630 2,684,800
Unemployed 1,371 3,430 134,000
Unemployment Rate 5.1 5.4 4.8

Income

The median family Income for Pittsfield in 1969 was reported in the 1970
Census to be $10,678. Earning under $4,000 was 9.7 percent of the population
while 22.2 percent earned over $15,000. The median income in Pittsfield fell
slightly below that for the State and the Standard Metropolitan Statistical Area
(SMSA), but above that reported for the county. These data are presented in
the following table.

0The Labor Market Area, in addition to Pittsfield, includes 23 of the 32
communities in Berkshire County.



TABLE 5
INCOME, 1969

Median Percent Earning Percent Earning
Family Under $4,000 Over $15,000

Pittsfield $10,678 9.7 22.2
Pittsfield SMSA 10,794 9.2 22.7
Berkshire County 10,268 10.2 20.2
Massachusetts 10,835 9.9 25.2

Land Use

With an area of approximately 42 square miles, Pittsfield has a population
density close to 1300 persons per square mile. Of acreage developed in urban
uses the overwhelming proportion is devoted to residential usage. Data gath-
ered by William P. MacConnell of the University of Massachusetts provides a
look of land use development and change between 1952 and 1972. MacConnell's
findings are presented in Table 6.

TABLE 6
LAND US

PITTSFIELDMASS.
1952 AND 1972

1952 1972 change
Uses acres 9% acres 96 acres 9%

Residential 4,073 15.0 5,337 19.6 1,264 31.0
Commercial 336 1.2 674 2.5 338 100.6
Industrial 449 1.7 387 1.4 -62 -16.0
Transportation 33 0.1 153 0.6 120 363.6
Open & Public 702 2.6 716 2.6 14 2.0
Forest 10,323 38.0 9,591 35.3 -732 -7.1
Agriculture 8,772 32.3 6,895 25.4 -1877 -21.4
Wetland 2,480 9.1 2,364 8.7 -116 -4.7
Mining, Waste - - 248 0.9 - -
Disposal

Outdoor recreation - - 803 3.0 - -
Total 27,168 100.0 27,168 100.0 0 0.0

Source: MacConnell, William P., Remote Sensing: 20 Years of Change
in Berkshire County, Massachusetts, 1952 - 1972.
Massachusetts Agricultural Experiment Station Research
Bulletin Number 629, Amherst, Mass, November, 1975.
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Forest land has remained the largest category and showed a small proportional
decrease over the 20-year period. Agriculture remained the second largest use
but lost one fifth of its acreage devoted to such uses. Most of this acreage was
converted for residential use; residential acreage increased by almost one-
third. Significant growth was noted in the commercial and transportation
categories, although proportionately, acreage devoted to these uses remained
small. Industrial acreage declined by 16 percent from 449 to 387 acres.

Flood Prone Areas

The flood prone areas within the 100-year flood plain cover a total of approxi-
mately 200 acres; 150 of which are subjected to flooding from the West Branch,
the remaining 50 from the Southwest Branch. Much of this land area is
undeveloped. Approximately 264 structures lie within the flood plains of both
the West and Southwest Branches. Approximately 65 percent of these
structures are single family residences, 20 percent are apartments, and 15
percent are commercial establishments.

About 80 percent of the flood prone structures lie within the reaches of the
West Branch. Development is flooded along most all of the fringe of the flood
plain with the densest areas being John Street, Dewey Avenue, King Street
areas north of Danforth Avenue and Wahconah Street. Much of the West
Branch's flood plain, however, is developed and occupied by Wahconah Park. A
large tract of land lying west of the Park, east of King Street, is unutilized.

Only 62 of the 26# flood prone structures in Pittsfield lie within the flood plain
of the Southwest Branch. Most of the development in this area is along and
near West Houatonic Street and Cadwell Road. Structures along West Housa-
tonic Street include a shopping mall complex, gas stations, motel, restaurant,
and other commercial users. The rest of the development in the Southwest
Branch flood plain is single family residential.

The Without Project Condition

Population Projections

The "most likely future" of Pittsfield, as presented in their Local Growth Policy
Statement for the Office of State Planning, suggests a poputionstabiization
r decrease. Projections prepared by the Office of State Planning, now the

Office of Community Development, in conjunction with the Berkshire County
Regional Planning Commission suggested the following populations for Pitts-
field.
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1985 53,480
1990 53,500
1995 53,280
2000 53,200

A population of 53,000 in 2000 would be a 3.4 percent decrease from the 1975
population. While Pittsfield's population decreases, populations of the
surrounding towns are expected to increase, with a larger proportion of people
working in Pittsfield and living outside of the city. It is expected that
Pittsfield will continue to depend heavily in manufacturing employment;
however, the proportion of total employment in this industry will continue to
decline. With expansion of the Berkshire Medical Center, an upward trend for
services and jobs in the medical profession is expected.

Future Growth and Development

A look at Pittsfield's Master Plan and its Local Growth Policy Statement
reveals past developm-ent proble-ms along with goals and policies to-guide future
growth and development of the city. A primary goal supported by both the
Master Plan and the growth policy statement is to preserve the best possible
living environment, while keeping the community in economic balance. In
accomplishing this, reinforcement of Pittsfield as a regional center is desired.
Residentially, Pittsfield should provide a wide range of housing types, preserve
existing neighborhoods and provide residents with maximum access to facili-
ties. Commercially, Pittsfield's goals are to promote the Central Business
District's (CBD) viability by making it the center of a variety of activities, by
providing better access (roads and parking), by promoting pedestrian conven-
ience, and by discouraging large shopping centers competitive with the CBD
and by discouraging strip commercial development. To promote Pittsfield's
appeal for industrial development the city needs to offer a wide range of
housing opportunities, employee skills, high level of community facilities, and
suitable industrial land served by utilities and a means of transportation.

The greatest potential for residential growth in Pittsfield, is in the southeast
quadrant, closely followed by the northwest and northeast sections. Although
there are large open areas in the southwest quadrant, the airport district,
restrictive topography, and low density zoning make its residential growth
potential low. High density housing construction would be encouraged in areas
close to the CBD. These units would reinforce the built-up character of
existing neighborhoods and offer the opportunity of living within walking
distance of central area activities.

Commercial development outside of the CBD is being encouraged in the form
of "community shopping centers", containing supermarkets, discount stores,
small shops, and perhaps a junior department store, which do not threaten the
viability of the CBD. Two community shopping centers have been constructed,
with another one being proposed at the junction of West Housatonic Street and
the western end of Lebanon Avenue. The availability of vacant land in the



West Pittsfield and Onota Lake south neighborhoods make them the probable
locale of much of Pittsfield's future growth, particularly with the relocation of
the Community College and the extension of improved water pressure and
sewer interceptors. Of the two community shopping centers in existence one
lies within the flood plain of the Southwest Branch on West Housatonic Street
at Gale Avenue. Much of the center is vacant at the present time. Despite the
convenient location of this site relative to the proposed Route 7 bypass
interchange, it is too close to the CBD and too severely restricted by its
propensity to flood to develop into a fully utilized center.

Two major areas in Pittsfield are proposed for industrial expansion. Heavy
industry should be located in the extension of the present complex northeast of
the city center. The Industrial Park is an attractive forerunner of this
expansion. Light industry will have the choice of scattered sites, but it is
expected that new development would occur in the southwest section of the
city and in the airport district.

The extension of service at Pittsfield's Municipal Airport would allow the city
to better compete for continued establishment of industrial and commercial
activities. In the National Airport Plan, Pittsfield's airport is designated for
development as a "larger than General Utility" facility with a runway of 6,000
feet, regular scheduled flights to New York and the capability to handle jet
aircraft. Because of this, an airport district controlling development is
proposed for two sides of the facility. Strictly controlled commercial and light
industrial uses would be permitted within the district. This basically would
preclude any residential development in the immediate vicinity of the airport.

Two important features to be considered in the utilization and expansion of
open space lands are flood prone areas and stream and ridge protection areas.

Pittsfield's newly adopted zoning ordinance provides for Flood Districts to
ensure the safe use of flood prone lands. The land use plan encourages open use
of the flood prone areas. This does include parking areas for commercial and
industrial complexes and some forms of open space with the most desirable
being the reservation of these flood prone areas for recreation or open space.

Stream and ridge protection tracts were proposed in the Master Plan to protect
vulnerable natural features. Currently, the Housatonic River and its tributaries
we subjected to industrial effluent, polluting the river to a level unsuitable for
water supply. The tracts proposed for protection include a 25 foot strip along
both sides of all major river courses in the city. However, tracts such as these
have not been acquired by the city along the West and Southwest Branches.

Because Pittsfield expects to continue its growth in the future, more urban
development will result. New regulations within the flood plain will moderate
the effect of this growth on the river discharges and flood stages. The
following figures relating urban development to stream hydrology were
developed by the SCS in their flood hazard analysis report for the Upper
Housatonic River Basin.
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TABLE 7

Results of 10% Increase of Urbanization in Upper H-ousatonic River

% Increase % Increase Increased
Direct Runoff Peak Discharge Stage, Feet
10-yr 100-yr 10-yr 100-yr 10-yr 10-y

Elm St., Pittsfield 7.0 5.0 8.0 5.5 1.3 2.5
Pontoosuc Lake 5.5 3.5 7.0 4.0 0.1 0.1
West St., Pittsfield 5.5 3.0 5.0 4.0 0.1 0.1
Conrail Culvert (S.W.

Branch) 4.0 3.0 3.0 3.5 0.4 0.4
South St., Pittsfield 5.0 3.0 3.0 2.0 0.2 0.2
Holmes Rd., Pittsfield 4.0 3.0 4.5 3.5 0.5 0.2

These figures were compiled assuming there was no change in the current use
of the flood plain. Using a similar assumption that recent flood plain
regulations will curb future development, the S.C.S. in their report, Water &
Related Land Resources of the Berkshire Region, project the following
percentage changes in land use in Berkshire County between 1972 and 1990.

TABLE 8

PERCENT CHANGE IN LAND USE, BERKSHIRE COUNTY

1972 1990 Per Cent
Category Acres Acres Change

Agricultural Land 60,765 48,612 -20.0
Wetland 11,569 11,160 - 3.5
Water 7,523 7,843 + 4.2
Forest 301,505 313,424 +4.0
Urban 29,965 48,400 +61.5
Other 28,062 9,950 -64.5

In this projection, the increase of 61.5 percent in urban land use is considered
by the Soil Conservation Service to be a conservative estimate. It follows that
the predictions for the increase in stream runoff and flood stage in the West
and Southwest Branches, based on a 10 percent increase in urban lands, are
probably very low, and flooding will be an increasing problem in the future.
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Planning Constraints

Throughout the plan formulation phase of the study, close coordination has been
maintained with local interests regarding their intentions in the solution of
Pittsfield's flood problems. Apart from their own flood problems, they are
most concerned for the safety of other communities located downstream of
Pittsfield, as they do not wish to see the flooding problems transferred to these
areas. A letter expressing this opinion was received from the Pittsfield
Planning Board prior to the public meeting of 29 August 1979 and at this meet-
ing the topic was again raised by many of the local citizens.

The area immediately below the conf luence of the West Branch with the East
Branch is primarily undeveloped and downstream in Lenox it has been desig-
nated by the SCS as an important wetland. The gradient in this reach continues
to be very shallow and the stream meanders considerably over the distance to
Lenox, some 7 miles downstream. The Housatonic is crossed by three roads
within this distance, and the Pittsfield sewage treatment plant and the
Housatonic River Valley Wildlife Management Area are located along this
stretch. Heavy flows passing through Pittsfield into this area would most likely
be successfully stored by the open wetlands of this reach. Nevertheless, a
detailed hydrological analysis has been performed according to the require-
ments of the 1948 Flood Protection Act to assess the constraints presented by
downstream conditions. This analysis is presented in Appendix 4.

Other environmental constraints placed on the local flood protection of Pitts-
fseld include the recreation area of Wahconah Park on the West Branch and the
natural brown trout population of the Southwest Branch. Intrinsic in these
resources are the properties of water quality and water quantity.

The water quality of both of these rivers is designated by the Massachusetts
Division of Water Pollution Control as being a Class C. That is, it is suitable
for recreational boating and secondary water contact recreation. It provides a
habitat for wildlife and common food and game fishes indigenous to the
region. Ift has certain industrial and agricultural uses and under some conditions
it is acceptable for public water supply with treatment and disinfection. Thi's
quality of water should at least be preserved, if not enhanced, through the
implementation of a local flood protection project.

The quantity of water in the West and Southwest Branches passing through
Pittsfield is also important in preserving the recreational values of Wahconah
Plark and the trout fisheries. Brook and Brown trout require a narrow range of
pool depths and temperatures in order to thrive; the Wahconah Park provides
opportunties for small boat recreation and some of the scarce riparian vegeta-
tion in Pittsfield. A solution to the flood problems of Pittsfield should insure
the safety of these resources.
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A final constraint placed on a local flood protection project is the extensive
development of the flood plain within the city of Pittsfield. Both the West and
the Southwest Branches have been severely encroached upon, making storage in
the immediate area of flooding impractical, and safe passage of flood flows
only possible through the use of high dikes. These would be very costly to
install along the complete distances where overflow occurs, and as such a
solution to the flood problems of Pittsfield must necessarily investigate the
areas upstream and downstream of the city.

Pittsfield is expected to experience a shortage of water supply by 1990. While
not constraining the program of flood protection, it would be efficient if both
of these problems could be solved with one project. The SCS in their report,
"Water and Related Land Resources of the Berkshire Region," estimates the ex-
pected deficit of water supply in 1990 to be approximately 3.6 million gallons
per day (mgd). The Berkshire County Regional Planning Commission has inves-
tigated the potential of surface and ground water supplies for meeting this
demand, where traditionally in Massachusetts ground water supplies have
proved to be the most economical source of this requirement. However, in
addition to the needs of Pittsfield, Lenox is expected to merge its water supply
system with Pittsfield's. This would raise the demand to 4.1 mgd. Currently
Pittsfield supplies its municipal water needs with surface water. In the future
it may tap the ground water aquifer which exists under the East Branch, or it
may need to develop another surface reservoir. The cost involved in con-
structing a reservoir to meet water supply standards and to provide storage
during storm periods is too high for implementation within the framework of a
Section 205 project.
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APPENDIX 2

FORMULA TIONASSESSMENT AND EVALUATION

OF DETAILED PLANS

Plan Formulation

The plans selected for detailed assessment and evaluation were developed
* through an iterative process of first defining the problems and constraints of

the flood problem in Pittsfield and then choosing a remedy which would achieve
the related objectives. This process began with unconstrained proposals to
fulfill all plan objectives (Table 2-1), and through the management measures
outlined in the main report, the following plans, which principally address the
objective of flood protection, were developed.

West Branch

All of the structural plans for flood protection on the West Branch rely on
improving the channel in the vicinity of overflows. The extent to which this is
achieved is the distinction between the three plans. Plan A lowers the Tel-
Electric Dam by 3 feet, increasing the slope of the channel between Wahconah
Park and this point. Plan B augments Plan A by replacing West Street bridge
with a wider opening, in addition to lowering the Tel-Electric Dam. Both of
these plans would require non-Federal funding of total first costs. Plan B
provides flood protection considerably beyond that of Plan A, but it still doesn't
protect against the 100-year flood. Plan C does protect against this magnitude
flood; it calls for lowering the Tel-Electric Dam 11 feet, installing an 8 foot
high bascule gate, and excavating a channel upstream to Wahconah Park. This
channel would have a bottom width of 40 feet with sides sloped 2 on 1, and it
would be excavated to a depth sufficient to contain the 100-year flood. In
addition, this plan would require replacement of the West Street bridge by non-
Federal participants, and some modification of the upstream railroad bridges.
Other plans studied included non-structural measures and combinations of
structural and non-structural.

Southwest Branch

The structural proposals for the Southwest Branch are included in three plans.
Plan A calls for installing an additional 150 square feet of discharge capacity
through the Conrail Railroad embankment. This would substantially reduce the
damages sustained from the 100-year flood. In addition, Plan A would include
clearing a 30' wide strip of brush away from the area upstream of Barker Road
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in a straight alignment between the entrance of Maloy Brook and the Barker
Road bridge. This brush clearing would allow for unrestricted overland flow of
the floodwaters away from the Pittsfield Plaza and U.S. Route 20. Plan B
consists of excavating 1,000 linear feet of grass lined channel upstream of the
Barker Street bridge in addition to installing the culvert of Plan A. The
channel would be excavated to cut across the meander that currently exists
along that reach. This channel would allow direct discharge of higher flows
away from the entrance of Maloy Brook and would eliminate the more frequent
periods of back-up which inundate U.S. Route 20 and the Pittsfield Plaza. Plan
C calls for placing an additional 300 square feet of discharge capacity through
the railroad embankment, using two 150 square foot culverts on each side of
the river. Non-structural plans (Plan D) and combination plans (Plans E and F)
were also investigated for the Southwest Branch.

TABLE I
MANAGEMENT MEA-UfSV. PLAN OBJECTIVES

MANAGEMENT MEASURES

Reservoirs Dikes, Channel Zoning, Manage- Flood-
Improvements ment & Standards proofing &
Diversions Implementation Relocation

PLAN OB3ECTIVES

Flood Control x x x x
Water Supply x
Water Quality x
Recreation x x x
Fish & Wildlife x

Non-Structural Investigations

During plan formulation, a complete investigation was made to determine the
feasibility of using flood proofing as a non-structural method of flood
protectio.

The levels of protection designed for in this analysis were the flood of 100-
year Interval and the Standard Project Flood (SPF). Six categories of flood
protection were determined according to the extent of inundation, the con-
ditlon of the structures involved, and the usage of the basements. These six
categries had the following distinctions in application: Types A, B, & C were
applite to structures where the level of inundation was below the elevation of
the first floor; Type D was applied to structures where the first floor was
inundted by three feet or less; and Type E involved the same criterion but
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was applied to unusual cases where the structures were individually analyzed;
Type F applied to structures needing no flood proofing, and Type G was
applied to structures where the depth of inundation was greater than three
feet above the first floor, or where there was no practical means of flood
proofing.

As this investigation was a preliminary effort to determine the feasibility of
such a solution, the exact elevations of structures within the 100-year and
SPF flood plains was not determined; rather, they were estimated from photo-
grammetric topography maps having contour interv~ls of 5 feet. The 100-year
and SPF flood stages for the West Branch and the Southwest Branch were
developed by the Corps of Engineers. Flood proofing of the structures within
these flood plains would be applied, according to the criteria outlined above,
in the following manner:

TYPE A

Type A flood proofing would be used for structures that have unfinished
basements with no storage. Type A flood proofing techniques would consist of
digging a trench in the basement floor and installing a drainage system to
remove the water that accumulated. The trench would be located around the
periphery of the basement approximately two feet inward from the walls. The
trench should have a depth of about two feet. A system of six-inch diameter
vitrified clay pipes leading to a sump hole containing a pump would be
installed within the bottom of the trench and backfilled with crushed stone.
The sump pump would require a separate electric outlet and would be con-
nected to an outside hose which would divert water away from the basement.
The top four inches of the trench would be finished concrete in order to
restore the basement to its original condition. Twelve structures under the
100-year flood and 6 under the SPF were placed in this category.

TYPE B

Type B flood proofing would be used for structures that have finished
basements with storage but no living accommodations. Houses in fair to
excellent condition having basements were classified within this category.
The procedures to be followed for this type of flood proofing would consist of
the Type A drainage system, as well as waterproofing of the outside of the
basement walls. Waterproofing basement walls would require that a trench be
excavated around the outside periphery of the structure. The exposed
basement wails would then be cleaned and waterproofing applied. The trench
would be backfilled and compacted and the yard restored to its original
condition. One hundred forty-five structures under the 100-year flood and 93
under the SPF were placed in this category.
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.5 TYPE C

Type C flood proofing would be applied to structures having finished
basements being used for living quarters and storage. This technique would
require the same measures as Type B with the additional precaution of
blocking up all windows and doors. This would require the removal of existing
doors and windows, to be replaced with block masonry. This measure could
cause problems with regard to local fire and building codes. Such related
problems were not formally addressed within the scope of this report.
Twenty-one structures under the 100-year flood and 15 under the SPF were
placed in this category.

TYPE D

Type D flood proofing would be used for structures having basements
* which would receive a depth of inundation above the first floor. This

technique would consist of the Type C technique with the additional measure
of raising the first floor above the flood elevation. The raising of the
foundation would require that the structure be lifted by hydraulic jacks and
temporarily supported by cribbing. All utility lines would be disconnected
prior to this operation. The foundation would then be extended to the new
elevation of the structure and the utilities reconnected. After the new
foundation had been completed, the jacks could be removed and the house and
yard restored to their original condition. In order to perform this operation, it
would be necessary to evacuate the occupants for approximately two to four
weeks while construction was being completed. Costs for temporary lodging
of occupants are included in the cost estimates. Forty structures under the
100-year flood and 74 structures under the SPF were placed in this category.

TYPE E

Type E flood proofing would apply to residential and commercial cases
which would have a depth of inundation above the first floor, but could not be
flood proofed by any of the already mentioned procedures. These structures
were examined on an individual basis, in all cases, a more detailed engineering
investigation would be required prior to construction.

For those cases requiring flood shields, it should be noted that the shields are
only installed during a flooding condition. Therefore, suitable warning time
would have to be provided prior to a flood. Without this warning time, the
structures would have limited protection which could result in substantial
damage to the structures and their contents. For the 100-year flood and the
SPF, 16 and 34 structures, respectively, were grouped into this category.

TYPE F

Type F would apply to structures which would receive no formal flood

proofing under this study. Such struc ~ures are those which would not be
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cz affected by the flooding conditions under consideration. One hundred three
structures under the 100-year flood and 35 structures under the SPF were
placed in this category.

TYPE G

Buildings placed into this category were structures which would receive
a depth of inundation above or in excess of three feet above the first floor, or
because of the structures' construction or intended use, the application of the
flood proofing methods discussed would affect the building's structural integ-
rity or severely limit the practical use of the building. Structures categorized
under Type G were classifild, for the purpose of this study, as requiring
demolition. Forty-five under the 100-year flood and 127 under the SPF were
placed in this category.

The results of this analysis are presented in Table 2, according to reach and
flood proofing method. Table 3 presents the unit costs of these proposals
according to the size of the structure, and Tables 4 and 5 summarize the total
costs of this proposal by reach and by type of structure.

The costs for Types A, B and C were obtained based on a unit cost per perim-
eter foot, and these are presented in Table 3. Costs for Types A, B and C
flood proofing was estimated assuming Type C costs plus an additional lump
sum based on the estimated cost of raising a foundation. Type E flood
proofing was estimated on an individual basis. Type F flood proofing required
no formal procedure and therefore, no costs were assumed for this method.

For structures listed under Category G demolition costs were based upon
$0.10 per cubic foot, which were added to the estimated fair market value for
total demolition cost (not involving costs for the relocation and resultant
social impact upon apartment tenants).

Since certain variables making up the flood proofing and foundation raising
costs were related to the size of the building, different unit prices for
different size buildings are presented in Table 3. The raw unit costs used in
these calculations are based on typical values from the Robert Snow Means
Company, Inc., 1979 Building Cost Data publication as well as estimates
provided by local contractors. Final costs were derived from the raw costs
with operational adjustments. These adjustments consist of an additional 10
percent for contingencies or unforeseen construction difficulties, an addi-
tional 10 percent for general contractors' overhead and profit, and 10-20
percent for engineering and survey fees. For this study it was assumed that
the engineering and survey fee would be 20 percent for Types A, B and C flood
proofing, and 10 percent for foundation raising (Type D) where the experience
of the contractor is most critical to the success of the operation.
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TABLE 3

FLOOD PROOFING COSTS - GENERAL

FLOOD PROOFING TECHNIQUE
SIZE
(Perimeter (Dollars per (Lump Sum Cost

ft.) Perimeter ft.) in Thousand Dollars)
A B C D E F G

0-76 37 64 71 12 1 0 1
77- 124 35 59 63 14 0
125- 170 34 57 61 16 0

171+ 35 56 61 18 0

1. Individual cost for each case.

Source: Same as Table 2

Impact Assessment

The thorough evaluation of the proposed plans of improvement requires an
assessment of the impacts induced in the economic community, the environ-
mental setting, and the social environment. A standard for comparison in such
an assessment is the "without condition" described in Appendix 1, which is
defined to be the most probable future of Pittsfield in the absence of a
protection program. A distinction is made between the "without condition" and
the "base condition", the latter being the social, economic and land use charac-
teristics of Pittsfield immediately after completion of project construction.
The base year is, by definition, the first year in which the plans are expected to
become operational.

The standard procedure for comparison of plans is to evaluate the differences
between the most probable future of Pittsfield following project imple-
mentation, the "with project condition", and the "base condition" and then
evaluate the "base condition" relative to the "without condition." The net
change between the "with project condition" and the "without project condi-
tion" is considered to be the impact of the project.
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TABLE 4

FLOODPROOFING COST BY REACH

REACH NUMBER OF CASES COST IN
NUMBER (A, B, C, D, E*, G) THOUSANDS OF DOLLARS

100 YEAR SPF 100 YEAR SPF

1 0 1 0.0 15.6

2 62 71 5118.1 5816.7

1 0 0 0.0 0.0

2 7 10 60.1 109.7

3 77 93 1017.4 1599.3

4 117 156 1290.8 2798.9

!ThZB 263 331 7486.4 10340.2

* uXCciiM G TRE STADIUM OFF WARCOAIH STREET (NO COST INVOLVED)

Source: Same as Table 2
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TABLE 5

LOODPROOFING COSTS BY TYPE OF STRUCTURE

# OF CASES COST IN THOUSANDS AVERAGE COST PER
CASE IN THOUSANDS

CATEGORY 100 YEAR SPF 100 YEAR SPF 100 YEAR SPF

RESIDENTIAL 181 218 2306.7 3932.0 12.74 18.04

COMMERCIAL 29 48 4569.6 5361.0 157.57 111.69

APARTMENT 53 65 610.1 1047.2 11.51 16.11

INDUSTRIAL 0 0 0.0 0.0 0.0 0.0

TOTALS 263 331 7486.4 10340.2 28.47 31.17

Source: Same as Table 2
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Source of Impacts

Project impacts of varying magnitude and longevity are expected to occur
during the two phases of project implementation: the construction phase and
the post-construction phase. Construction phase impacts are generally short-
term and site specific and are dependent on the length of the construction
period, type and source of construction materials, number of construction
workers needed, and location and size of project. Post construction impacts
are generally long-term and tend to have regional as well as site specific
implications. Such effects include the amount of flood protection offered,
permanent changes in land use as a result of land takings for project con-
struction or new land development through the offering of flood protection.

Identification of Impacts

Economic Impacts

The following section discusses the economic impacts of each alternative
proposed for the West and Southwest Branches.

West Branch

PLAN A - Lower Tel-Electric Dam

This plan would provide an estimated $12,000 annually in reduced flood
damages for the city of Pittsfield. Regional growth would be stimulated by
both this reduction in losses and by the revenues generated in the town
resulting from the first costs of $29,600 required to implement this project.
However, it is not expected that this project would increase the property tax
base of the town, because only 28 of 202 structures in the flood plain would be
relieved of the 1 00-year flood threat.

PLAN B - Lower Dam and West Street Bridge Replacement

This plan would have first costs totalling approximately $384,900. These would
be strictly a non-Federal responsibility owing to the limited degree of pro-
tected provided by lowering the dam, and the Section 205 authority requiring
non-Federal funding of bridge replacement. The annual benefits provided by
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this plan would total $33,300, compared to $29,300 in annual costs. The benefit
cost ratio of this plan would be 1.14 to 1.00. As such, the net contributions to
the NED account would not be significant. Approximately 69 houses would be
relieved of the 100-year flood threat, but because 133 other structures located
along the river would continue to be inundated, there is not expected to be an
appreciable increase in the city tax base.

PLAN C - Major Channel Modification

This plan would provide complete protection against inundation by the 100-year
flood, providing approximately $70,800 annually in benefits. While the first
costs of $2.5 million required to implement this project would stimulate the
city's economy, the benefit/cost ratio of this project would be 0.38 to 1.00,
representing a loss to the account of National Economic Development. The
city would most likely experience an increase in the tax base as a result of this
complete protection against the 100-year flood, and it would also face a reduc-
tion in service and emergency costs of greater than $3,800 annually. (This
figure is included in the estimate of annual benefits.) However, the adverse
impact of the low benefit/cost ratio of this project would not be compensated
for by benefits to the EQ account, as described in the Environmental Assess-
ment of the main report, and as such, Plan C is not considered as a viable
alternative for flood protection.

PLAN D - Flood proofing, relocation, etc.

This plan, while eliminating $24,800 annually in physical damages to structures,
would require partial evacuation of the flood plain to obtain another $36,400 in
annual benefits. Evacuation of the flood plain would impose necessary growth
in other areas of the city, and flood proofing might induce home improvements
to be made and higher tax rates to be generated. However, there would be
considerable disruption to commercial activities remaining in the flood plain.
Only the flood proofing costs, compensation costs and demolition costs of
structures relocated from the flood plain have been included in the annual
costs, and benefits derived from the expected relocation of evacuated activ-
ities, such as an increase in regional growth and in the tax base, are not
expected to be significant. The resulting benefit/cost ratio in this plan would
be 0.33 to 1.00, and would be less if the costs of relocating utilities were
Included. Because overbank flooding would not be eliminated by this plan, the
benefits to the EQ account could not compensate for this deficit. In addition,
this plan would require continued emergency services during periods of
inundation, a condition which precludes further consideration of this plan
according to Section 280.7 of ER 165-2-122, which states in part that, 'Iflood
proofing measures that would leave occupied buildings inaccessible during a
flood, thereby extending the public commitment for continuing emergency
assistance, will not be recommended."
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PLAN E - Combination Plan

4. *.,4This plan, which would combine the structural proposal of Plan A with the non-
structural proposal of Plan D, would cost an estimated $147,000 annually,
compared with an estimated annually derived benefit of $63,600. The resulting
benefit/cost ratio for this plan would be 0.43 to 1.00, unfavorable to the
recommendation of this plan. The continued inundation of some areas of the
city would suppress growth and require continued emergency expenditures.

PLAN F - Combination Plan

This combined plan would include the provisions of Plan B with those of Plan D,
providing an annual benefit of $46, 100. When compared with the annual cost of
this project, $120,800, a benef it/cost ratio of 0. 38 to 1. 00 is obtained. Again,

'1 because overbank flooding would continue to occur under this plan of protec-
tion, the addition of flood proofing to lowering the Tel-Electric Dam and
replacing the West Street bridge is not a feasible non-structural measure under
Corps regulations.

Southwest Branch

PLAN A - Supplemental Culvert and Clearing

This plan would provide an estimated $100,200 in annual benefits from reduced
flood losses. Compared with annual costs of $37,200, the ratio of benefits to
costs for this plan is 2.69 to 1.0. Regional growth would be encouraged by this
plan, by both the construction phase and the post-construction phase. During
the construction phase an estimated first cost of $491,200 would be expended
to implement the project. Following project completion of a 7-1/2 foot
reduction in the stage of the 1 00-year flood and other stage reductions during
more frequent floods would allow for an increase in activities at the Pittsfield
Plaza and at other establishments located along Route 20. In addition, approx-
imately 22 out of 62 structures estimated to lie within the 1 00-year flood plain
would be spared inundation by the 100-year event, and the owners of these
properties could invest in home improvements. These would not, however, be
expected to influence the tax base of the city, unless they included major
structural changes.

PLAN B - Supplemental Culvert and Channel Excavation

This plan would induce approximately $101,000 in annual benefits, compared
with an estimated annual cost of $65,600. However, the additional benefit of
$800 provided by this plan over that of Plan A would not justify the $28,400
increase in annual costs required to excavate a channel. While the benefit/cost
ratio of this entire plan remains favorable, 1.54 to 1.00, the incremental
benefit/cost ratio of 0.03 to 1.00 precludes further consideration of this plan,
regardless of the plan's anticipated ef fects on regional growth. The small
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increment in benefits described by this plan over Plan A is because the
channelization measure of this plan would not further reduce the 100-year flood
stage. It would only effect the lesser stages of higher frequency floods,
providing no significant increase in protection benefits. Finally, the significant
adverse environmental impacts of this plan, as discussed in the environmental
assessment, would further discourage implementation of this plan.

PLAN C - Double Supplemental Culverts

This plan would raise annual benefits to $120,300 because of an additional
reduction of 1 to 1.5 feet in the stage of the 100-year flood. Annual costs of
this project would total approximately $50,600, generating a benefit/cost ratio
of 2.38 to 1.0. Excess benefits would be maximized under this protection
plan. Plan C would have impacts on community growth similar to those of Plan
A, but these are again not expected to affect the tax revenues of the city.

PLAN D -Flood Proofing, Relocation, etc.

Flood proofing measures similar to those used for protection on the West
Branch would generate $51,900 in reduced flood losses annually, and $122,200
annually in benefits from evacuation of activities from the flood plain. These
benefits are detailed in Appendix 5, Economics. Under this protection plan,
growth would be severely disrupted because 35 buildings, including 11 com-
mercial establishments, would be relocated from the flood plain. The benefit
cost ratio of this proposal would be 0.46 to 1.00, owing to the high costs of
acquisition of the relocated structures. In addition, because inundation would
continue to occur under this protection plan, leaving some occupied buildings
inaccessible, this protection plan cannot be recommended under current Corps
regulations, owing to the continued need for emergency expenditures.

PLAN E - Combination Plan

This plan would provide approximately $132,100 in annual benefits, compared
with an estimated annual cost of $120,100. Under this protection plan, which
has a benefit/cost ratio of 1.10 to 1.00, 6 structures would be relocated from
the flood plain. These structures would consist mostly of the commercial
establishments located along Route 20, causing regional growth to be hindered
by this plan. Furthermore, the addition of the non-structural provisions of
flood proofing to the supplementary culvert (Plan A) is not itified according
to Corps regulations, because overbank flooding would continue to occur,
leaving occupied buildings inaccessible without emergency assistance.

PLAN F - Combination Plan

The economic impacts of Plan F are similar to those of Plan E because the
additional reduction of 1-foot in the stage of the 100-year flood is not
sufficient to eliminate the need for evacuation of the flood plain. Six
structures would require relocation, causing a disruption to regional growth.
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~ Community development is not expected to occur following the implementation
of any protection project because other areas of the city of Pittsfield currently
present a better prospect for this growth. Again with regard to a non-
structural proposal, flood proofing would not be a viable addition to the
structural measures (Plan C) because the need for emergency services would
persist. Average annual benefits for this plan would total $147,800, while

-~ annual costs are estimated to be $130,400, giving a benef it-to-cost ratio of 1. 13
to 1.00.

Environmental Impacts

A discussion of the anticipated environmental impacts of the alternative plans
for the West Branch and the Southwest Branch is contained in the Environ-
mental Assessment included in the main report.

The most significant of these impacts concerns tne downstream flood stages
resulting from increasing the Conrail culvert capacity on the Southwest
Branch. During the 100-year event flood stages in the vicinity of South Street,
below the West Branch-Southwest Branch conf luence, would be increased by
approximately 5 inches, causing an estimated $10,000 in additional damages.
As a means of mitigating these transferred damages, each of the plans
providing the auxiliary culvert contains the provision that non-Federal interests
relocate the sewer line that traverses the river beneath the South Street
bridge. Lowering this sewer line to a position beneath the riverbed would
eliminate debris blockage and reduce the stage of the 1 00-year flood by 7
inches, more than offsetting the stage increases caused by the upstream
projects.

Social Impacts

The following section describes the social impacts specific to each project
alternative for both the West and Southwest Branches.
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West Branch

PLAN A

Construction impacts of lowering the Tel-Electric Dam would involve increased
noise and dust at the construction site. The transport of materials and
equipment would increase the use of residential and commercial roads by heavy
truck traffic. Temporary land easements would be taken for storage of
materials and equipment for the length of the construction phase. It is
estimated that the construction phase would be short and last for no longer
than two months.

The major post-construction impact of the project is the reduction of flood-
ing. Damages currently received by 28 structures, mostly homes but some
commercial establishments, during a 100 -year event would be eliminated.

PLAN B

Impacts for Plan B would include the impacts of Plan A plus those resulting
from the replacement of the West Street bridge. The total construction
activity for Plan B would take one season. During this period the West Street
bridge would be shutdown. Located in the area of this intersection are several
residences, one apartment complex, and the Northeast Service Center which
would be most inconvenienced by construction activity. Rerouting of traffic
around this intersection not only would inconvenience those using the indirect
route but also those who would be living along the detour.

Protection offered by inclusion of the West Street bridge replacement with
Plan A would increase the number of structures that would be protected from
flooding. Under Plan B, 69 houses would no longer be inundated by the 100-year
flood, with 133 facing a reduced threat.

PLAN C

Plan C is an extensive protection plan which includes elements of both Plan A
and Plan B. Modification, differing from that in Plan A, of the Tel-Electric
Dam would be accomplished with the West Street bridge replacement as
described In Plan B. Impacts related to these elements would yield similar
impacts in Plan C. In addition, Plan C requires modifications to the railroad
bridges located upstream of the Tel-Electric Dam, and the widening and
deepening of the river channel between the dam and the lower end of Wahconah
Park. The accomplishment of all of these construction activities would take
approximately two seasons.
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Plan C would have similar construction impacts involving increased noise and
dust levels, increased use of local roads, hindrance of local traffic with bridge
replacement, etc. The more extensive activities required under this alternative
would prove particularly disruptive to those property owners residing near the
channelization activity. The stretch of river proposed for channelization lies
within a densely developed residential area with some commercial users
interspersed.

Over the long-term, Plan C offers full 100-year flood protection. Under this
alternative then, 202 structures would be relieved of their flood threat. The
constant flooding, resulting in under utilization of the park, and interruption of
scheduled activities in Wahconah Park would be overcome by adoption of this
alternative.

PLAN D

Plan D involves the flood proofing of structures within the 100-year flood
plain. Any number of flood proofing measures could be utilized to protect
individual structures. Flood proofing is carried out on a structure-by-structure
basis. Implicit with being a non-structural measure, flood proofing only
controls the flow of floodwaters in that it prohibits the water from entering
individual structures. The major "benefit" of flood proofing is the elimination
and reduction of structural damage. However, roads would still be flooded,
isolating the floodprone areas from the receipt of services and utilities.
Businesses in the area would have to shut down resulting in loss of wages and
business.

Several of the flood proofing options although called non-structural require
structural activities; placing a drainage trench around the perimeter of the
basement, raising the foundation above the 100-year event. Under Plan D, 192
structures would be protected by either of these methods. These activities
would have similar impacts to the structural alternatives, including increased
noise and dust levels, increased truck traffic and congestion, and inconvenience
to local residents.

Under the non-structural proposal ten structures were proposed for
demolition. These ten structures include three residences, one gas and service
station, one bakery, and five other commercial establishments. Most of these
structures are not suited to being elevated above the design flood because they
are constructed on a slab.

PLAN E

This plan combines Plan A with flood proofing and therefore would have
impacts similar to those described for Plan A and D heretofore.

Under Plan E, 174 structures located along the West Branch would require flood
proofing. These are all the structures within the 100-year flood which would

2-13



not receive protection from Plan A alone. Most structures would be flood
proofed by waterproofing the outside of the basement walls, creating drainage
trenches, and placing a sump pump in the basement. As in Plan D, some type of
protection would be offered to all structures lying within the 100-year flood
plain. Under this plan, however, nine structures would be demolished.

PLAN F

Plan F is a composite of two other plans already identified; B and D. Basically
Plan F suggests lowering the Tel-Electric Dam, replacing the West Street
bridge, and flood proofing these structures not protected by the Plan B element
would be flood proofed under this plan. That would involve flood proofing of
134 structures. Under Plan F, no structures would require demolition.

Southwest Branch

PLAN A

The construction period to double the capacity of the Conrail culvert is
expected to last six months. The neighboring areas would experience "typical"
construction related impacts including increased dust and noise levels,
increased heavy truck traffic on local streets, increased temporary
employment. Most effected by the construction activities would be the
residents living along McKinley Terrace. This area is sparsely settled so
interference of construction with normal activities would be minimal.

The placement of the additional culvert as described in Plan A would provide
protection to 22 of the 62 homes subject to flooding. Flood protection is not
expected to encourage development as there is little pressure to develop this
area with more appealing sites located in other parts of the city.

PLAN B

This plan would combine Plan A and its impacts with channelization work
upsteam of Barker Road bridge. Construction of both activities would take
approximately 6 months to complete. As in Plan A, since this area has limited
development, construction activities would have no significant effects.

The reduction of the stage of the 1 00-year event would be no different than in
Plan A, offering protection to 22 homes.
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PLAN C

Plan C triples the capacity of the Conrail culvert. Its impacts are similar to
those that would be experienced under Plan A, however, it requires the instal-
lation of two additional culverts, rather than just one. Implementation of this
project would be done during times that would minimize construction effects to
the railroad to the extent possible.

Under this plan, protection would be offered to 34 of the 62 structures that are
subject to flooding. Other structures remaining within the flood plain would
face a reduced threat as a result of reduced stages.

PLAN D

Flood proofing measures were considered for the 62 structures lying within the
100-year flood plain by a private consultant under contract to the Corps as
mentioned heretofore. Under the proposed flood proofing program, 19
structures would have foundation improvements to prevent inundation, seven
structures would be raised three feet to be above the 100-year flood, and 35
structures would be evacuated for demolition. One additional structure, the
WBEC Radio Station building located behind the Pittsfield Plaza alongside
Maloy Brook, would require an earth dike and interior drainage facilities.

Among the structures to be demolished are: 10 structures along Cadwell Road
consisting of eight single family homes and two commercial eastablishments,
four homes on Gale Avenue, one along Greendale, and a two-family home on
Zoar Street, ten homes on West Housatonic Street and much of existing
commercial development between the junction of West Housatonic Street at
Cadwell Street and Woodleigh Road. This includes the Big N Shopping Mall
Complex, MacDonald's restaurant, Fitch's motel and diner, three gasoline/
service stations, a tire shop, and a body shop.

Under this alternative, 25 families would be displaced, along with 10 to 15
commercial establishments. Although 26 structures would no longer receive
structural damages under this alternative, roads and yards would still be
Inundated during a flood situation, requiring effective evacuation plans to
ensure the safe removal of these occupants.

As with the flood proofing proposal for the West Branch, many flood proofing
activities require structural activity with its resultant impacts. Again,
isolation of protected structures during a flood situation is of concern with
implementation of a flood proofing program.

PLAN E

This plan combines Plan A with flood proofing of structures to provide pro-
tection against the 100-year flood. The flood proofing program within this plan
involves 40 structures: 32 would have their foundations waterproofed, two
would be raised above the modified 100-year flood and six would be relocated.
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The impacts, therefore, of this plan are similar to those under Plan A and Plan
0. The six structures recommended for demolition are commercial establish-
ments along West Housatonic Street that are built on slabs, including: the Big N
Shopping Mall Complex, MacDonald's restaurant, service stations, and Fitch's
motel.

:LAN F

This plan combines Plan C with a flood proofing program to prevent structural
damage within the 100-year flood plain. Under this program 34 structures
would require flood proofing, six of which were recommended for relocation.

This plan would have impacts similar to those for Plan E. It is more efficient in
lowering the flood stages than Plan E and therefore requires that fewer
structures be flood proofed.

Evaluation of Alternative Plans

Period of Analysis

The time period used in the economic evaluation of the alternative plans
studied is 50 years. Project first costs are amortized over this period of time
at an interest rate of 7-1/8 percent. The resulting average annual cost is
compared with the estimated average annual benefit to obtain a benefit/cost
ratio. Projects can only be recommended by the Corps if the benefit/cost ratio
exceeds unity or if some other viable environmental consideration justifies the
project.

Ptuflllment of Planning Objectives

The plans of the West Branch have the following effect on the objectives of the
local flood protection project.

Plan A, which would lower the Tel-Electric Dam by three feet, does not
substantilly reduce the flooding hazards of the West Branch. The 100-year
floodstage would be reduced by only 1.0 to 1.5 feet throughout the reach from
Tel-Electric Dam to Wahconah Park. It would provide a savings, or benefit, of
approximately $12,000 annually.
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7K Plan B lowers the elevation of the flood stage by 2.5 to 5. 0 feet, the latter
experienced in the immediate vicinity of the West Street bridge. This plan goes
much further to fulfill the objective of this project, but because it requires

-s non-Federal funding, its implementation might be difficult.

Plan C fulfills the plan objective of reducing flood losses, however, its costs
preclude recommendation for Federal participation. The benefits associated
with complete protection against the 1 00-year flood are not suf ficient to
justify this cost.

On the Southwest Branch the f ulf illment of the plan objective of reducing flood
damages is again a matter of incremental protection between the three plans.
The flood stage of the 100-year event would be identical in Plans A and B; it
would be 7 to 8 feet lower than the natural level. This would provide pro-
tection equivalent to $100,200 per year. Against the more frequent floods Plan
B would provide an additional $800 per year of protection through installation
of the new channel. Plan C, by adding an extra 300 square feet of discharge
capacity to the culvert under the railroad embankment, would lower the 100-
year f lood stage by an extra f oot beyond the ef fect of Plans A & B. Although
none of these plans eliminates the 100-year flood they substantially reduce the
damages associated with this flood and hence are considered to f ulf ill the plan
objective.

Plan fulfillment of the remaining planning objectives is outlined in the summary
comparison tables 1 and 2 the main report.

Response to Specified Performance Criteria

The following tables (Tables 6 and 7) present an evaluation of the study plans,
including: acceptability, completeness, effectiveness, efficiency, certainty,
geographic scope, cost/benefit ratio, reversability and stability.

Acceptability of a plan is determined by analyzing public opinion; if the public
support for the plan is substantial, then, the plan is considered acceptable.

The completeness of a plan is a determination of the extent to which the
technical performance of a plan fulfills the planning objectives and the
National Objectives.

The efficiency of the plan is a determination of the ability of a plan to achieve
the objectives in the least cost manner.

The certainty of a plan is a measurement of the confidence in a plan to achieve
the objective.

The geographic scope determines the relevance of a plan; the plan should be
broad enough to completely understand the problem, and it must be narrow
enough to be effective in its objective.
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The benefit/cost ratio relates to the economic justification of a plan.

The reversibility of a plan is determined by analyzing the capability as public
needs and values change or should unusual future circumstances so warrant, of
restoring the partially or fully implemented plan to approximate the "without"
cndition.

Finally, the stability of a plan is determined by analyzing the range of
alternative futures, data and/or assumptions which can be meaningfully
accommodated within the recommended plan.

TABLE 6

EVALUATION OF PLAN PERFORMANCE

WEST BRANCH

Plan A Plan B Plan C Plan D
Lower Dam Lower-- am Channel

Replace Bridge Improvements proofing

Evaluation Criteria

Acceptability yes yes no no

Completeness yes yes yes no

Effectiveness no no yes no

Efficiency yes yes no no

Certainty yes yes yes yes

Geoaphc Scope yes yes yes yes

NED B/C 3.73 1.14 0.38 0.35

Reversibility yes no no no

Stability yes yes no yes
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TABLE 7

EVALUATION OF PLAN PERFORMANCE

SOUTHWEST BRANCH

Plan A Plan B Plan C Plan D
150 sq =tulvert 150 sq ftculvert 3"sqTt Flo

Brush clearing Channelization Culvert Proofing

Evaluation Criteria

Acceptability yes no yes no

Completeness yes yes yes no

Effectiveness no no no no

Efficiency yes no yes no

Certainty yes yes yes yes

Geographic Scope yes yes yes yes

NED B/C 2.69 1.54 2.38 0.46

Reversibility yes no no no

Stability yes no yes yes

Display of Alternative Plan Impacts

The U.S. Water Resources Council's Principles and Standards procedures require
that all alternative plans carried through the final planning stage be evaluated
for their fulfillment of the planning objectives and for their contributions to
four national accounts: National Economic Development, Environmental
Quality, Social Well-Being, and Regional Development. A table presenting a
comparison of alternative plans and their fulfillment of the planning objectives
is contained in the main report. This appendix contains the System of
Accounts, in which all the significant beneficial and adverse impacts of
alternative improvement plans are displayed for each national account. Section
122 of the River and Harbor and Flood Control Act of 1970 requires that, at a
minimum, the following impacts must be identified and assessed:
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ECONOMIC IMPACTS -.

Tax Revenues
Property Values
Public Facilities
Public Services
Regional Growth
Employment/Labor Force
Business and Industrial Activity
Displacement of Farms

ENVIRONMENTAL IMPACTS

Manmade Resources
Natural Resources
Air Quality
Water Quality

SOCIAL IMPACTS

Noise
Displacement of People
Aesthetic Values
Community Cohesion
Community Growth

Only these impacts which were considered to be significant were included in
this table. The impacts not included in this table are discussed in the Economic
Report contained in Appendix 5.

Ih this appendix, two System of Account tables are presented, one for each
bruIh of the Housatonic River in Pittsfield. The alternatives displayed for the
West Branch are as follows:

A. Dam Modification
B. Dam Modification and Bridge Replacement
C. Major Channel Modification, Replacement of Dam with Bascule

Gate, and Bridge Replacement
D. Non-structural Flood Proofing

For the Southwest Branch, the following alternatives are displayed:

A. Additional Culvert (150 sq. ft.) under Conrail Embankment plus
Wetland Clearing

B. Additional Culvert (150 sq. ft.) under Conrail Embankment plus
Channel Excavation

C. Two Additional Culverts (300 sq. ft.) under Conrail Embankment
D. Non-structural Flood Proofing

2-20
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Finally, the impacts presented in these tables are qualified according to the
location of the impact and by a system of codes defining the timing, uncer-
tainty, exclusivity, and actuality of an impact.

Principles and Standards require that all regions in which a significant impact
occurs will be displayed. Of the regions suggested for inclusion, only the
planning area, i.e., the area encompassing communities directly affected by
West and Southwest Branch discharges, and impacts affecting the remainder of
the nation are specified. It is also required that the following system of codes
be used to further quality the impacts on the National Accounts:

a. Timing

Code

I Impact is expected to occur prior to or during plan
implementation.

2 Impact is expected to occur within 15 years following plan
implementation.

3 Impact is expected to occur later than 15 years following plan
implementation.

+ Impact occurs after indicated period and continues for an
indefinite future period.

b. Uncertainty

Code

4 Level of uncertainty associated with the impact is greater
than 50 percent.

5 Level of uncertainty is between 10 and 50 percent.

6 Level of uncertainty is between 0 and 10 percent.

c. Exclusivity

Code

7 Overlapping entry; fully monetized in NED account.

8 Overlapping entryf not fully monetized in NED account.
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d. Actuality

Code

9 Impact will occur with implementation.

10 Impact will occur only when specific additional sections are
carried out during implementation.

I Impact will not occur because necessary additional actions are
lacking.

e. Section 122

* Items specifically required in Section 122 and Appendix B in
ER 1105-2-240.

The System of Account tables present the impacts of the alternative plans for
the West and Southwest Branches. They also show the designated NED plans
for both branches, these being Plan A on the West Branch and Plan C on the
Southwest Branch. The EQ plan for both branches has been determined to be
the "No Action" alternative, not shown on these tables, because no alternative
was found to contribute a net positive benefit to the EQ account.

2-22
V

r - ,' :- ,' ' ,/ ', . . '' . '- , -



-- "- 1% ": -

02 0 0 -xz 8@00 4t mN 0 .-p>

04 4f) N M

c 0a 0 0 0 0

U % 'O0 10 0 0 0 40

z I Ir C; WI - S %
'C %e % 0 m 0% 00
04 6 (O4 (14

C

.. J en V), 00 N

00 0

. .- 00 0 0
4A < ' 0% 0 N

C4 N N--

z

I~Ll

-4
10

2-23



a -',z , o

0 
0 0Z .S I- E Z Z

Ul 
0 0

'• -,.,..

o ~~m - -. 0

m--: ii).l
.= >

Z Ii 
E i~

H~ * 4J rj
>: (d _ -S

z A

CD b VK 

t.*

b' Nto.:
CA~

IIIN

so . ~ ~ 
§ ~ ~ - . .



E ~4

ol. A .

re A Li,
0 '-0.

S- c go"0
.. 0 O. U ]

>0 "

to E- EEL

.'. 4- •
"l 4" "L "- 0 Cd - c"

0 to 4)

=C

2-25

""

E2E

0 OR g!

4' C 2. r

* C *

97

2-25



T-777.4 
. 77717%

CLI

a oj
0-0.

4. W ''v .cE

E O:F 0> 4-4-

9 w

fAU

U ) 1

to. L. 0 .

0.U)5
2
1 0..

E

zz

'2-2



75~~ .7.m m .. W . - .97 -p7

0 a r) 0 0
44 - . 0 00

a 4 cr 6 c- C,%
N4 K o * l

40. - 42 - fr Vr4

tn 0) 0 )SC

z j o N0 %cc 0 C,
< 0o C, C'

0 0 888
0

9 lt

N N4 N -~ --

US

.L-

2-27



o< F vr.-

uJ E ak ..z --
a 00

uC c

z %D --e Ow

< VV tI

0~ E.

z *. g4 05 ..
L. o . '-'" V

E &.. 0

10 to -- oo 2

CD A,-4.CL

g o 4&0C

z0 0

* -.

2 -2 "8Ec-U 0

00 ~

00

0 1 0 V

L.4

r& - 4

cv.. Ok -Z

2-28



W . F.

urn S 0 E

0. .0 _ .4 A.. .

ZIc w E U

2 E2
JJ~i s

oE

F.0 0,

l V= 144 S0

11. .1 :; . s .

~ 4-.

,I 1 1.06 +

" il"
00E

0

E 4J4

E E

4-,, -, *'0

E

All "-

2-29

--.- - . ** , ----s* * . .'. .



44

o 8

LED.

~4~CL~

M 0

. 4. <

0 E

4,4,

LU

<C

z~ ~~*
gua,

ILE)~A

4,2 30



*1 APPENDIX 3

PUBLIC VIEWS AND RESPONSES

Section A - Public Involvement Program

Section B - Pertinent Correspondence



APPENDIX 3
SECTION A

PUBLIC INVOLVEMENT PROGRAM

To best respond to the needs and priorities of the residents of Pittsfield, while
striving to achieve the goals of the nation, public partcipation in the planning
process is encouraged throughout the study period. Initially this involvement is
important in accurately defining the flood problem; later it is essential in
determining the priorities of the citizens in formulating and subsequently
selecting an improvement plan. Meetings, letters and verbal communication
were used throughout the study to achieve this coordination.

As a part of this planning process, a public meeting was held in Pittsfield on 29
August 1979. An announcement of this meeting was sent out to all Federal,
State and local agencies and those private citizens who were conc; -d to have
an interest in the flooding problem of Pittsfield. This announce ,described
four preliminary plans developed for each branch, and at the puuulc meeting the
costs for these plans were detailed further. A digest of the proceedings of this
meeting is contained in Section B of this appendix.

Following the completion of further detailed hydrologic and economic studies,
two plans were selected for recommendation for approval by to the Chief of
Engineers. These were Plan A for the West Branch and Plan B for the South-
west Branch. Prior to making this recommendation letters of coordination
announcing this decision were sent to various public agencies.

The Federal agencies contacted include:

The Soil Conservation Service
The Bureau of Sport Fisheries and Wildlife
The Environmental Protection Agency
The Federal Highway Administration
The Department of Housing and Urban Development

State agencies requested to review the plans include:

The Department of Environmental Quality Engineering
The Department of Natural Resources
The Office of Environmental Affairs
The Massachusetts Water Resources Commission
The Massachusetts Department of Public Works
The Massachusetts Division of Fisheries and Wildlife
The Massachusetts Historical Commission
The Office of State Planning

3A-I
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Local agencies included in the coordination are: >-'

The Pittsfield Department of Public Works
The Berkshire County Regional Planning Commission

Copies of responses from these agencies are exhibited in Section B of this
appendix.

Following the receipt of these responses, several meetings were held with
representatives of the U.S. Fish and Wildlife Service, Massachusetts Division of
Fisheries and Wildlife, and Berkshire County Regional Planning Commission,
primarily to address their objections to the proposed plans. The principal
thrusts of these meetings were threefold, namely:

(1) To select a plan of local flood protection for the Southwest Branch

that would have little or no impact on the fishery resource,

(2) To avoid transfer of the flooding problem to downstream areas, and

(3) To resolve differences between Corps and SCS developed stage-
frequency data, because the SCS rationale was utilized as the base for the
Pittsfield flood insurance program.

Item I, above, was basically resolved when the recommended plan was changed
from channel excavation upstream of the Barker Road bridge, Plan B, to a plan
of channel clearing (brush removal) Plan A. The brush clearing would be under-
taken in a strip about 25 to 30 feet in width in straight alignment, and would
pass overbank flows at a faster rate, minimizing backf lows into Maloy Brook.
This would not change the normal flow regimen, allowing the fish habitat to
remain unchanged. Only about 5 percent of the entire wetland area between
Barker Road and Maloy Brook would be affected by the clearing. Although
periodic cutting would have to be accomplished by the city of Pittsfield to
maintain the channel, it is anticipated that leaving the brush roots in the
ground would minimize scour during flood periods. T'iis plan not only provides
for the preservation of brawn trout habitat but also is considerably less
expensive than channel excavation and would be nearly as effective in
discharging flows from moderate floods.

Item 2 (downstream transfer of flood problem) was also a particular concern
voiced at the public meeting by residents living downstream from the con-
fluence of the West and Southwest Branches. Because of the concrete encased
sewer line located under the South Street bridge, there has been periodic
flooding of an area along Taylor Street and local residents feel that the
proposed upstream flood control improvements would worsen flood condit -.ns
at that location. Although the area at Taylor Street was not referenced as
a flood problem zone by city officials early in the study, it became evident

3A-2
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that any recommended plan for upstream improvements would have to be
formulated to avert additional hardships on downstream residents. As noted
in Appendix 4, detailed hydrologic investigations determined that the
construction of Plan B on each Branch would include a maximum increase of 0.4
feet at Taylor Street during the 100-year flood event, and lesser floods would
have correspondingly less impact. Due to the severity of the 100-year flood
event, this relatively small increase in flood stage is expected to cause
additional losses only to structures located at the perimeter of the 100-year
flood boundary. It is estimated that these structures would experience losses
totaling $10,000 during the 100-year event as a result of the project. However,
these losses represent negative benefits requiring mitigation. Therefore, the

-plans have been reformulated to include the mitigation of these impacts
through relocation of the sewer conduit at South Street. Relocation of the
sewer line would be a non-Federal cost estimated to total $50,000, averaging
$3,700 annually.

Item 3 concerned the differences in stage-frequency data between studies by
the Corps and the SCS. At the 21 February meeting of the Berkshire County
Regional Planning Commission it was explained by the Corps that given the
inexact nature of hydrologic studies, the stage-frequency computations of the
Corps and the SCS were considered to be in close agreement. The differences
in these two studies exist between the 100-year flood stages computed for the
West and Southwest Branches. On the West Branch the Corps' computed 100-
year flood stage ranges from 0.5 feet less to 3.2 feet greater than the SCS 100-
year flood. On the Southwest Branch the Corps' computations indicate a 100-
year stage approximately 3.3 feet higher than that computed by the SCS. The
differences between these studies are discussed in Appendix 4 - Section A,
"Hydraulics and Hydrology."

Coordination with the U.S. Fish and Wildlife Service, the Massachusetts
Division of Fisheries and Wildlife, the Pittsfield Planning Board and the
Berkshire County Regional Planning Commission regarding these subjects was
continued by letter after these meetings to resolve these issues. Two letters
sent to these agencies by the Corps in response to the questions raised during
these meetings are included in Section B of this appendix.

Final coordination with public agencies and private citizens occurred in 3uly
1980 when a Public Notice and a Section 404 Evaluation were widely distributed
for a 30-day comment period. The draft Environmental Assessment for the
project was also distributed at this time. Comments submitted within the 30-
day period ending 29 August 1980 are displayed as Exhibits 20 through 24 in
Section B of this appendix. The U.S. Environmental Protection Agency
informed NED by telephone that it had no objections to the proposed project
(Reiner, EPA; 18 August 1980). Responses to the remaining comments are
addressed as follows:
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U.S.D.A Forest Service:

It is noted that Plan B on the Southwest Branch is recognized as having
potentially significant adverse impacts on the wetland and forest land,
and it is further noted that Plan A is the recommended plan for this
Branch.

U.S.D.I. National Park Service:

The Environmental Assessment has been altered to reflect the
consideration for potential adverse impacts to the National Wild and
Scenic River proposal downstream on the Housatonic River, running
south from the Massachusetts-Connecticut line.

Conrail Corporation:

It is noted that the CE-8 specifications mentioned in the letter have
been inserted in the Design Appendix, 4C.

U.S.D.A. Soil Conservation Service:

Comment 1: Table 6 of the Environmental Assessment has been changed
to reflect these three points.

Comment 2: No changes have been made to Plate 5.

Comment 3: The Notice and Environmental Assessment have been
changed to indicate that brush clearing will be performed in a Type I
wetland. The remaining information regarding the development of a
maintenance free floodway will be considered in drawing up final
specifications.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
P. 0. BOX 1518

CONCORD, NEW HAMPSHIRE 03301

August 2, 1978

Division Engineer
New England Division, Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Sir:

This planning aid letter has been prepared to assist your planning
efforts for local flood protection on the Southwest Branch and West
Branch of the Housatonic River in Pittsfield, Massachusetts. This
letter is to provide a preliminary fish and wildlife inventory and an
assessment of critical factors for the resources which could be impacted
by various flood control measures.

The West Branch originates in Pontoosuc Lake in the northern section of
Pittsfield and flows southerly, draining 36.1 square miles, to its
confluence with the Southwest Branch, thereby forming the Housatonic
River. The Southwest Branch is formed by the confluence of Shaker Brook
and the outlet from Richmond Pond, in the southwest corner of Pittsfield.
This branch drains 23.1 square miles and flows northeasterly and then
easterly to its confluence with the West Branch. We will address our
comments to the different activities proposed for each branch.

West Branch

We understand that the proposed work on the West Branch involves the
lowering of the Tel Electric Dam, removal of shoals or natural ledge
dam, and dredging from the Tel Electric Dam to north of Wahconah Park.
The spoil material would be used as fill in Wahconah Park. The flood-
plain in this reach is quite fully developed. These developments are
basically a combination of commercial and residential buildings. However,
in the vicinity of Wahconah Park a sizable wetland borders the west
shore of the West Branch.

The fishery resources of this reach are presently limited but there is
potential for future trout stocking. The vegetation is primarily restricted
to the banks and fringes of the channel and is comprised of deciduous
trees, shrubs, and associated herbaceous ground cover. This vegetation
provides habitat for songbirds and small mammals. The wetland in the
vicinity of Wahconah Park contains sedges, canary grass, cattails, and
associated shrubs. This provides important habitat for wildlife,
particularly songbirds and small mammals and is a considerable asset to
a highly urbanized environment.

EXHIBIT 1
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(2)

We recommend that non-structural alternatives such as flood insurance,
flood proofing, and zoning be given careful consideration, especially in
light of the redevelopment that is taking place in this area of Pittsfield.
Channel modification should not be considered if a practical alternative
exists. Before any channel modification work is considered, the hydraulic
control of the wetland in the vicinity of Wahconah Park must be determined.
We will vigorously discourage any Federal action that would directly or
indirectly result in the unmitigated loss or drainage uf this wetland.

Southwest Branch

We understand that the proposed work on the Southwest Branch involves
adding supplemental culverts under the Conrail railroad bridge in the

vicinity of Clapp Park and dredging upstream from this culvert for
approximately three thousand feet. Flooding in this reach is the result
of backwater from the Conrail railroad crossing and is centered in the
vicinity of the Pittsfield Plaza shopping center. This shopping center
was constructed about 20 years ago in a wetland. It was noted during a
field inspection in July, 1978 that about one-half of this shopping
center was closed and boarded up. The rest of the floodplain has scattered
commercial and residential buildings.

A significant Brown trout fishery both wild and stocked exists in the
Southwest Branch upstream from the Conrail railroad crossing. A trout
fishery of this caliber is a significant asset to the region and the
state. Its close proximity to a highly populated area increases its
value in these days of decreasing energy resources. The vegetation of
the floodplain in this reach ranges from tall deciduous trees to overhanging
shrubs and associated herbaceous ground cover species. This vegetation
provides habitat for numerous songbirds and small mammals. In addition,
this riparian vegetation plays an important role in the biology of the
stream by providing an effective buffer to temperature extremes and in
low order streams such as this by providing the major energy source
through input of organic matter from terrestrial vegetation.

The Fish and Wildlife Service, as a rule, discourages stream modification
practices because of the following negative impacts: sedimentation,
especially downstream; destruction of benthic and aquatic populations;
destruction or removal of overhanging trees and other riparian vegetation
causing temperature changes in the stream and loss of food for fish and
benthic invertebrates; removal of pool and riffle areas necessary for
fish; and increases in flow velocity. Recent studies in Vermont on the
White River have shown that stream channel alterations have severely
impacted trout populations, and that brown trout were affected most by
the stream alterations. The Southwest Branch is a brown trout fishery.

EXHIBIT 1
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(3)

We recommend that non-structural solutions to the flooding problems on
the Southwest Branch be given careful consideration. These non-structural
solutions seem to be more viable in light of recent closings in the
Pittsfield Plaza. We will vigorously oppose any channel modifications
which would directly or indirectly result in the unmitigated loss of the
sizable brown trout fishery in the Southwest branch. We feel that the
benefits of such a viable trout fishery to the people of the area are

far greater than the benefits which would be afforded to relatively few

people through any channel modifications. The addition of supplemental
culverts to the Conrail railroad bridge would probably be acceptable if

proper construction techniques to minimize erosion, sedimentation, and

damage to riparian vegetation were employed.

Summary

Considering the fish and wildlife resources of the area, we have the

following preliminary recommendations:

1. That non-structural solutions such as flood proofing, zoning,

and flood insurance be fully explored before other alternatives
are developed.

2. That the hydraulic control of the wetland in the vicinity of

Wahconah Park (West Branch) be determined, and any action that
would directly or indirectly result in the loss or drainage to

this wetland be avoided.

3. That channel modifications be done only if no other practical

alternative exists and, if it is done, proper mitigation or
compensation for the loss of a wetland (West Branch) and a

brown trout fishery (Southwest Branch) be provided for as a

part of the project.

Thank you for the opportunity to comment on this project. We also
request the opportunity to provide additional comments as more detailed
plans are developed.

Sincer 7 Y yours,

Acting Supervisor:

0EXHIBIT I
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January 29, 1980

SUBJECT DESIGN - Pittsfield
Linden Street Bridge
U.S. Army Corps of Engineers (NEDPL-PS)

Colonel Max B. Scheider, Division Engineer
Corps of Engineers, Department of the Army
New England Division
424 Trapelo Road
Waltham, MA 02154

Dear Colonel Scheider

This is to acknowledge receipt of your January 7, 1980 letter
addressing the studies for improving flood protection along the West and
Southwest Branches of the Housatonic River in Pittsfield, Massachusetts,
under authority of Section 205 of the 1948 Flood Control Act.

This Department favors the described project, especially along
the Southwest Branch, where recent localized flooding has threatened the
safe use of U.S. Route 20, West Housatonic Street, a State highway and the
principal arterial route serving traffic to and from the West of Pittsfield.

Also, we are preparing to replace the City-owned bridge at
Linden Street over the West Branch and have coordinated our plans with your
staff, such that the Hydraulic Study for the new bridge was jointly prepared
utilizing your study material. Thus, the design for the waterway opening
and abutment foundations is totally compatible with this project.

We, therefore, recommend the project undertaking and look forward
to its successful completion.

Very truly yours

Dean P. Amidon
COMMISSIONER

cc DistOne

0
EXHIBIT 2

Page 1 of 1

" ' ' " w' ' " "" ,, ''€?-', .. "-',' .' €.-'. ".:'" .-. .''"._:"?:.: "-".



OFFICE OF COMMUNITY AND ECONOMIC DEVELOPMENT

CITY HALL
PITTSFIELD, MASSACHUSETTS 01201

(413) 499-1100

PAUL E. BRINOLE.N CARTER TERENZINI
MAYOR COMMISSIONER

February 7, 1979

Mr. John P. Chandler
Colonel, Army Corps of Engineers
New England Division
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Colonel Chandler:

The Pittsfield City Council, at a meeting on January
30, 1979, requested that I write you to express their
strong support of the Army Corps of Egne's forth-
coming Housatonic River Flood Protection Project.

The City Council is concerned with the flooding that
continually takes place along this river. At a Council
hearing on February 1, 1978, they supported and voted
to expend $75,000 for a flood control project on the
West Branch of the Housatonic. They realized that this
was a small start on a large undertaking.

Councilman Charles Smith understood the magnitude of
the Flood Protection Project and realized that the
Army Corps of Engineers would be in a better position
to perform this work. Because of the necessity for a
large amount of funds and the needs for an EIS, the
City Council agreed. It is fortunate that the proposal
outlined by the Pittsfield Department of Public Works
corresponds to the Corps' suggestions for the West
Branch, as outlined in your letter of May 26, 1978.

The Pittsfield City Council hopes that the Flood Pro-
tection Project can move forward in a timely fashion.
Because of the urgent need for such a program, the
Mayor and City Council offer you their full commitment
and co-operation on any aspect of the project where we
may be of assistance.

EXHIBIT 3
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Mr. John P. Chandler
February 7, 1979
Page 2

Please contact Ms. Kate Lyons, Environmental Compliance
Officer of my staff, should you have any further questions.

Sincerely, .

Carter Terenzini

Comnmis sioner

CT/dm

cc: Mayor Brindle
Commissioner Doyle
Council President Stracuzzi

EXHIBIT 3
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August 9, 1979

Colonel Max B. Scheider,
Division Engineer
Army Corp of Engineers
424 Trapelo Road
Waltham, MA 02154

RE: NEDPL-PS
Public Meeting - West and Southwest Branches
Housatonic River - Pittsfield

Dear Colonel Scheider:

Reference is made to the "Invitation to a Public Meeting" to be
held in Pittsfield relative to the subject projects.

I will be unable to attend the meeting, however, I would like
to be recorded in favor of any project that would alleviate the
serious flooding conditions.

Please contact me if I may be of assistance in undertaking
this worthwhile project.

t . J.HION P.E.
Chief Engineer

EXHIBIT 4

Page I of 1

II[ " " ~~~ j 1C. ....... ..... .... ,...:... ,.:- .....-...... ,.... ... ,:' ,......



P L ANN I NG BO0AR D
CITY OF PITTSFIELD. MASSACHUSETTS

CITY HALL, ROOM 222. 01201 PHONE (413)499-1100

August ?3, .1979

Division Engineer
U. S. Army Corps of Engineers
New England Division
Attention: WEDPL-P
424 Trapelo Road
Waltham, MA 02154

RE: Proposals for local Flood Protection on the West Branch,
Housatonic River and Southwest Branch, Housatonic River,
Pittsfield, Massachusetts

Gentlemen:

The Pittsfield Planning Board reviewed the proposal for local flood
protection on the West Branch and Southwest Branch of the Housatonic River
in Pittsfield, MA at Its meeting on August 20, 1979. A major concern was
that the proposal did not adequately address what was viewed as the original
intent of the study - to resolve the flooding problems in the Wahconah Park,
Turner Avenue area. Attached is a list of comments on your proposal.

Representatives of the Planning Board will be present at the public
hearing to be held on August 29, 1979 at 7:30 P.M. in the City Hall in Pitts-
field and we would welcome receiving any further information concerning this
study prior to the hearing.

Yours truly,

Pit f~ed Planning Board

David P. Hathaway,
Director

* DPH:ps
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:"CONRAIL

December 6, 1979

SUBJECT: Pittsfield, Massachusetts - Proposed flood protection
improvements to be made to the west and southwest
branches of the Housatonic River in the vicinity of the
Main Line, L.C.4-1-03, f.P. 148+, and the Canaan
Secondary, L.C.4-2-20, M.P. U5.97, Berkshire County,
New England Division, Northeastern Region.
(File:Location-RWH)

Mr. Joseph L. Ignazio
Chief, Planning Division
Department of the Army-Corps of Engineers
New England Division
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Ignazio:

Reference is made to your letter of November 6, 1979 in which
you submitted concepts for our review concerning the project
construction. We have reviewed your submission and generally
have no objection.

However, the railroad does recommend using the temporary
railroad bridge shown on the attachcd sheets, with steel
sheet piling to hold the roadbed for the open cut or tunnel
beneath the track.

As to your request of plans of structures for area affected by
your project, please be advised Conrail has no plans on file.

We appreciate your interest in this matter. Please keep
this office advised of further developments on this project.

Very truly yours,

f/T. Sullivan, P.E.'
Chief Engineer -
Design & Construction

19th Floor - (215) 893-6047

EXHIBIT 6
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RICHARD E. KENDALL ... //t4///ua 9  ~&
COM MISSIONER/6' asuSae 4,&.PZ'

January 14, 1980

Max B. Scheider, Colonel
Corps of Engineers
NED Division Engineer
424 Trapelo Road
Waltham, Massachusetts, 02154

Dear vol. Scheider:

Mr. Kennedy has brought to my attention your letter of January 7, 1980,
concerning the proposed Pittsfield Local Protection Project on the West and
Southwest Branches of the Housatonic River. While we assume that non-
federal first costs would be borne by the community, we do have an interest
in the design and impact of the project.

The lowering of the dam crest and the increase in the railroad culvert
capacity appear to be without potential detrimental in situ effects. We do
recommend that you work closely with the Massachusetts Division of Fish-

eries and Wildlife if they feel that either mitigation or enhancement should
be considered in regard to the proposed channel realignment. We realize

that this is an urban setting, but we have become increasingly aware that
water resources in heavily developed areas can often be enhanced, e. g., the

Nashua River in Fitchburg is being improved in terms of channel capacity

and esthetics.

Our other concern is the possible downstream effects on flood elevations.

We noted that no flood profiles have been provided below the enlarged rail-

road culvert capacity. Our understanding is that these elevations have not

yet been calculated, but that they will be. Any significant increase, we be-
lieve, should be reflected in a project modification.

Thus our position is one of general support if there is community support,

if Fisheries and Wildlife opportunities are considered and if downstream
effects are thoroughly analyzed and dealt with effectively.

Very uly your (121-'

Ric hardE Kendall, Commissioner

REK/EHC/hrb
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United States Soil P.O. Box 848
Department of Conservation P. r, Moxc8e8Arclue evc Amherst, Massachusetts

Agriculture Service 01002

January 29, 1980

Colonel Max B. Scheider
Division Engineer
New England Division,

Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Colonel Scheider:

Attn: NEDPL-PS

We have reviewed the proposed local protection project on the Housatonic River
in Pittsfield, as requested in your letter of January 7, 1980, and offer the
following general comments for your consideration:

Previous available information on this project, and that presented at the
public information meeting on August 29, 1979, in Pittsfield, Massachusetts,
lists four plan alternatives (three structural and one nonstructural) for the
Southwest Branch of the Housatonic River. This information indicates that
Plan C, which would triple the Conrail culvert capacity, is a more desirable
alternative to your chosen Plan B. The increased average annual benefit of
Plan C over Plan B is substantial in relation to the modest increase in average
annual cost. Plan C also avoids the environmental impacts of channelization.

Fish and wildlife habitat values of the proposed channelization reach are
reported to be significant. Data in our files on this reach show it to provide
excellent brown trout habitat and to support a high natural brown trout popula-
tion (approximately 40 pounds of trout per surface acre). The Massachusetts
Division of Fisheries and Wildlife should be contacted regarding the fish and
wildlife values in this reach. Also consideration should be given to potential
impacts on the wetland acreage within this reach.

We suggest that if the project evaluation is to utilize existing published
frequency-stage data, then the more recent (May 1977) Flood Insurance Study
data should be used. We have recently provided basic hydrologic and hydraulic
data (developed during the Flood Insurance investigations) to your Hydrologic
Engineering Section. If we can be of further assistance, please do not hesitate
to call upon us.

The alternatives considered are consistent with those identified in prior studies
by the Soil Conservation Service. We appreciate the opportunity to provide com-
ments.

Sincerely,

f174 ~- EXHIBIT 8
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION I

U J.F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203

January 30, 1980

Max B. Scheider, Colonel
Division Engineer
New England Division
Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Dear Colonel Scheider:

We have reviewed the information prepared by the Corps of Engineers on local
flood protection projects along the West and Southwest Branches of the
Housatonic River in Pittsfield, Massachusetts. These projects will increase
the hydraulic gradient by lowering the Tel-Electric Dam and improve flow
characteristics through conduit and channel modifications.

Our review of water quality data on the affected segments indicate that criteria
for intended uses are generally met. Recent surveys have shown that while water
quality is generally good, there is evidence of some pollution in the lower
reaches of the West Branch. The sources have not been identified and may be
of nonpoint or urban runoff origin. For this reason, any modifications should
include a channel configuration that provides for adequate velocity even at
the lowest flows to minimize deposition and to maintain sufficient reaeration
in the stream. Otherwise, we believe these projects will have no adverse
affects on water quality.

Thank you for the opportunity to comment on these projects. If you have any
questions, please feel free to contact me at 223-2226 or Eric Hall of my staff
at 223-5131.

es .Murray, Jr.
Director, Water Division

EXHIBIT 9
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January 30, 1980

Col. Max B. Scheider
Corps. of Engineers
424 Trapelo, Rd.
Waltham, MA 02154

Dear Col. Scheider:

In response to your January 7, request for comments relating to the
proposed flood control project along the West and Southwest Branches of
the Housatonic River in Pittsfield. We have reviewed the information
provided in your letter, the information provided for the 8/29/80 public
meeting and the summary of costs and benefits for the proposed project.

As outlined by the plan we have no comment or opposition to the
16wering of the Tel-Electric Dam on the West Branch of the Housatonic,
however, we have serious reservations with the selected option for the
Southwest Branch. More specifically we oppose the part of the plans
which proposes to channelize 1,300 ft. of stream from Malloy Brook to
Barker Road Bridge.

Recent investigations by staff biologist indicate that this reach of
the river affords excellent brown trout habitat for both spawning and growth.
It is estimated that this section of the river supports about 40 pounds of
wild brown trout per acre. This is well above the state average. Obviously
we are greatly concerned with any project that threatens to completely
destroy this existing stream potential as the channel would.

Upon reviewing the options presented from a cost benefit perspective
the staff and I agree that plan C which calls for the installation of two
15' diameter culverts at the Conrail crossing would accomplish your
objective with no significant difference in the cost/benefit ratio but a
savings of 1,300' of irreplacable trout habitat.

Additionally, we note that the residual annual losses provided by your
estimates favors plan C by $17,000. Might not this savings easily under-
write the slight initial cost differential between alternative B and C?

It is our recommendation that the Corp select plan C to remedy problems
along the Southwest Branch of the Housatonic.

EXHIBIT 10
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Should the Corp proceed with plan B as indicated in your letter, we
will strongly oppose the project for the reason as stated above and believe
we are justified under President Carter's Executive Order 11,990 Protection
of Wetlands 3/which states that each agency "shall avoid undertaking or
providing assistance for new construction located in wetlands unless the
head of the agency finds that there is no practicle alternative to such
construction".

Thank you very much for sending me the information relative to this
proposal and if I or my staff can be of any assistance in your efforts,
please do not hesitate to contact us.

Sincerely

i d Cronin,
Director

RC:dk

cc: Leo Daly, Fisheries Manager
David Halliwell, Asst. Aquatic Biologist

Letter drafted by Peter H. Oatis,
Chief Aquatic Biologist
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COMMONWEALTH OF MASSACHUSETT
a l IIIII Office of the Secretary of State

MASSACHUSETTS 294 Washington Street
HISTORICAL Boston, Massachusetts

02108 MICHAEL JOSEPH CONNOLLYCOMMISSION 617-727-8470 Secretary of State

February 6, 1980

Mr. Max B. Scheider
Colonel, Corps of Engineers
Division Engineer
Department of the Army
New England Division, Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

RE: Local Flood Protection, West and Southwest Branches of the
Housatonic River, Pittsfield

Dear Mr. Scheider:

Thank you for your letter of January 7, 1980 describing the proposed
flood protection project along the west and southwest Branches of the
of the Housatonic River in Pittsfield.

The Massachusetts Historical Commission's Inventory includes three
prehistoric sites along the West Branch of the river. The status of
the prehistoric survey is incomplete, and presently unknown sites
undoubtedly exist in the City.

If the Army Corps project will disturb previously undisturbed land,
an assessment of potential archaeological impacts should be conducted.
An archaeological survey designed to identify archaeological sites
and potential impacts should be conducted in order to provide in-
formation for compliance with Section 106 of the National Historic
Preservation Act of 1966.

If you should have further questions, please contact Valerie Talmage,
State Archaeologist.

Sincerly,

Patricia L. Weslowski
State Historic Preservation Officer
Executive Director
Massachusetts Historical Commission
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BERKSHIRE COUNTY REGIONAL PLANNING COMMISSION

10 FENN STREET, PITTSFIEID, MASSACHL'SETS 01201

TELEPHONE (413) 442-1521

MARY ELLEN AUSMAN, Chairman
GEORGE OSGOOD, Vkcainarmn KARL HEKLER, A P
JAMES URNS, Clerk Director
RALPH DELIA, Trmurer
ROGER SOUUERE, Member-At-Large
PHIUP C. AHERN, Honorary Chairman

February 25, 1980

Max B. Scheider, Colonel
Division Engineer
New England Division
Army Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

RE: Review of 205 Flood Protection Project on the West and
Southwest Branches of the Housatonic River, Pittsfield, Mass.

Dear Colonel Scheider:

This letter is to update the status of our A-95 review of the 205
flood control project in Pittsfield, Massachusetts. On January 10, 1980
we received your letter requesting our review of the project under A-95
requirements and coordination regulations of the Corps of Engineers.
This letter contained plans and profiles of the recommended alternatives
for the West and Southwest Branches.

BCRPC, following its normal clearinghouse review procedures, copied
the letter and attachments and sent them to affected agencies and towns.
The responses that we received are attached.

BCRPC attended a meeting with the Corps, Massachusetts Fisheries
and Wildlife officials and federal Fish and Wildlife officials in
Westborough, Massachusetts on February 8, 1980. It was at this meeting
that a modification to the plans on the Southwest Branch was discussed.

At our Commission meeting on February 21, 1980, Bill Swain, Farrell
MacMillian and Karen Dennison presented the project with the modifications
and answered questions from the Commissioners. An official motion on the
project, in favor or opposed, was not made at this meeting due to the
introduction of new material.

BCRPC has requested that Bill Swain reply in a letter to BCRPC
concerning the downstream flooding effects and the inconsistency with
100 year flood elevations as prepared by the Soil Conservation Service
for the 1977 Flood Insurance Study.

EXHIBIT 12
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In the interim, BCRPC will review the new alternatives presented
at our Commission meeting and solicit comments from affected agencies
on the new project design. The submission of the Detailed Project
Report to the Chief of Engineers should be delayed until the questions
raised at our meeting can be answered.

If you have any questions, please call.

Sincerely,

Karl Hekler
Director

KH/SPR/bv

cc: Leo Daley, Division of Fisheries & Wildlife
Pittsfield Planning Board
William Swain
Win Robinson, U. S. Fish & Wildlife
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES

P.O. Box 1518
Concord, New Hampshire 03301

Ref: NEDPL-PS

Colonel William E. Hodgson FE 2 i9
Deputy Division Engineer
New England Division, Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Colonel Hodgson:

This is another fish and wildlife planning aid letter concerning your
study of local flood protection on the Southwest and West Branches of
the Housatonic River in Pittsfield, Massachusetts. Your letter of
January 7, 1980, provided plans that have been revised from those
considered in our planning aid letter dated August 2, 1978. This report
is prepared under authority of the Fish and Wildlife Coordination Act
(48 Stat. 401, as amended; 16 U.S.C. 661 et seq.) and supplements our
planning aid letter dated August 2, 1978. Resource data provided in the
letter will not be repeated here.

We have no objection to the proposed lowering of the spillway crest at
the Tel-Electric Dam based upon your assurance that this measure will
not impact the hydrology of the wetland upstream in the vicinity of
Wahconah Park. We would, however, maintain our objections to any proposal
that adversely impacts this wetland. We also have no objection to
construction of the additional culvert through the railroad embankment.

The proposed channelization of 1,350 feet of the Southwest Branch will
destroy the aquatic habitat. The Massachusetts Division of Fisheries
and Wildlife surveyed this reach on August 16, 1979, and found that it
is supporting a standing crop of 131 pounds of fish per acre. Thirteen
species were collected that included brown trout, brook trout, white
sucker, fallfish, pumpkinseed, largemouth bass, yellow perch, common
shiner, longnose dace, blacknose dace, bridled shiner, rock bass and
creek chubsuckers. Only brook trout are stocked. Nineteen brown trout
ranged from 2.7 inches to 15.2 inches and the three brook trout ranged
from 8.7 to 10.8 inches. The total weight of trout equaled 40 pounds
per acre, or about 30% of the total weight of fish.1 The length-weight
ratio of the trout in comparison to other fish species is relatively
high. A 1978 study of the Westfield River drainage revealed an average
standing crop of 52.0 pounds per acre (range 5 to 180 pounds/acre) of
all species and 18.7 pounds of trout per acre.

2

lDaly, Leo. 1980. Personal communication.

2Halliwell, David B. 1978. Stream survey of the Westfield River System
Job Performance Report, F-36-R-10.
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The Southwest Branch is supporting both warm- and cold-water fish and
its trout producing potential could be very sensitive to any action
which would increase stream temperatures by reducing instream or riparian
cover. The high standing crop of fish is also an indication of good
natural habitat conditions that should be protected. Streams of this
quality are seldom found within walking distance of urban centers. The
immediate area around the stream is undeveloped and densely covered with
scrub and tree growth.

Replacement of the lost stream habitat is not possible. Mitigation of
even a small part of the habitat loss would be costly, assuming that a
similar sized stream with improvement potential could be found. We,
therefore, believe that channelization should be avoided. We also
believe that charmelization would not be in compliance with Executive
Order 11990, dated May 24, 1977, because the area is considered a wetland
and there are alternates to the channelization.

Possible alternatives were reviewed at a meeting on February 8, 1980,
between representatives of this office, the Massachusetts Division of
Fisheries and Wildlife, the Berkshire County Regional Planning Commission,
and your office. Alternatives included: (1) a larger culvert through
the railroad embankment, (2) several possible revised flood channels
through the oxbow area between Malloy Brook and the Barker Road Bridge
with invert elevations well above normal water levels and which would
cause less alteration of the stream banks and streamside vegetation, and
(3) preservation of the area as a flood retardation site. It was agreed
that your staff would evaluate these options. It was also agreed that a
diversion around the entire reach between Malloy Brook and the Barker
Road Bridge or clearing of brush to create a floodway without ditching,
would be the two most promising options.

While the work will reduce flooding up to 50-year intervals, it would
not significantly reduce flooding from major (50-100 year) events.
Nevertheless, flood control work could tempt developers to build in the
floodplain with appropriate flood proofing measures such as raised
foundations. We believe that your planning for this area should dis-
courage further development, so that it will continue to serve as a
natural area with temporary storage capacity. Land acquisition for this
purpose by the Federal Government is not included in the authority for
this study, Section 205 of the 1948 Flood Control Act as amended.
However, you should encourage local people to preserve this area as a
condition of the project.

Current plans for construction of a Highway No. 7 bypass could include a
crossing of this stream in the project area. You should take the necessary
action to assure that if such a crossing is constructed, it will neither
increase the flood hazard or adversely impact the stream or riparian
area.

EHIBIT 13

Page 2 of 3



,. * *,' + 4.. -... ... L .,.+. L + .+. .+

4 -3-

We will comment further after the results of your evaluation of the
alternates are available. We appreciate your efforts to find a satisfactory
plan to avoid damage to the stream habitat.

We recommend that (1) an alternative be found for the channelization,
and (2) your final plan encourage local action to preserve the area as a
condition of the project.

Sincerely yours,

Gordon E. Beckett
Supervisor

EXHIBIT 13
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UI33L-PS 28 February 1980

wr. Richard Cromia, Director
Mass. Division of Fisheries and Wildlife
Field Neadquarters
ies"oro, Mass. 01591

Dear Ift. Cron":

In rspone to your letter of 30 January 1980, stating opposition of

my plan of channelixation of the Southwest branch In Pittsfield,
Mass. for flood control purpoe, engineers of my staff met with
Ms. Division of Fish and Wildlife personnel, as well as repre-
sentatives from the U.S. 7 & W Service and Berkshire County Regional
Planning Comission on 8 February 1980 in an attempt to resolve
several issues. We believe that the following modifications to the
original plan of Improvements will be acceptable to all concerned
parties.

I lieu of the proposed channel excavation In the 1300 foot reach
petreaw from the Barker load bridge, brush and tree clearing would

be accomplished on approximately the rme alignment. This c1dariug
would be limited to a 30' width and would Impact on less than 5% of
the total wetland area between Barker Road and U.S. Route 20 (West
Housatonic Street). Although this plan would not be as effective
In d scharging flood flows am the channel excavation proposal, be-
causthe ulstag mb knment is 3 to 4 feet above the streambod,
It would allow for an everflow path when flood stages exceeded the
3 to 4 foot epth. The brush and the tree cutting would not In-
elude oot reayal (grubblng) and therefore scour of the "relief
ehannal" would be mInlu Led. Also, the clearing for the most part
wuld take place far enough away from the existing channel so that
the overhanging shrubs along the streambank would not be disturbed.
Low ground cover along the straightened cleared bypass area would
remain intact. Maintenanee of the brush free area would have to
be accamplished periodically by the City of Pittsfield as part of
the local ooperation agreements, required under the Section 205
autority.

EXHIBIT 14
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Mr. Daly of your staff requested further evaluation of two alterna-
tive proposals, tamely (1) excavate sediumt materials under and
downstream from the Barker toad bridge and (2) excavate a bypass
channel dmstrem from Malay Brook along the outside perimeter of
the watland area. Excavation of the river bottom uder the Barker
Road bridge would not appreclably lower flood profiles in this area
as it Is not the primary hydraulic control. This plan would also
have short range enviromental consequences associated with channel
excavation and would not provide any appreciable benefits to the *ce-
somc development account. Similarlyf costs for excavation of the
bypass channel would exceed derived benefits and is therefore not
considered to be a viable solution.

Your letter of 30 January 1980 recoumends that we select Plan C It".
supplemental culverta at the Conrail embankment) to provide flood
protection alang the Southwest Brech. Although this plan has
economic justification, it does not maximize nat benefits and would
have additionU adverse impact. on downstream properties In the
vicinity of South Street. By the use of flood routing computations
we have determined that one supplemental culvert at the railroad
mbankmuet on the Southwest Branch and the recomended improvements

an the West Branch would increase flood stages about 5 inches at
the South Street bridge during the 100 year event. Lesser floods
would have similarly lower flood stage increases. At the request
of Pittsfield officials we will attempt to make further economic
studies of residentLal properties upstream from South Street to de-
termine the monetary Impacts of the increased flood levels. For
these reasons we do sot concur in the use of Pla C as the recomended
plan of flood ooutrol Improvements.

I trust the foregoing resolves the ehamnellUation pobloa which
would have adversely impacted upon the fishery resource of the South-
west Branch ad provides sufficient information to allow for concur-
rasce of the modified plan by the Mass. Div. of Fisheries sad Wildlifl.
Tour earliest response in this matter would be appreciated.

MAX B. SCHEIDER
Colonel, Corps of Engineers
Division Ingineer
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WEDPLI-PS 24 March% 1950

Mtrs Karl Nekier, Director
Berkshire County te~lonal Planninig Commission
10 Fan Street
Pittsfield* MEA 02161

Dear Mlr. Hekiar:

Reference in made to your letters of 7 February 1980 and 25 February
1980, expressing concerns for certain Issues relative to our proposals
for providing local flood control measures alonp th~e West and South-
west Branches of the Housatonic River in Pittsfield, Msassachusetts.
En-inears of my staff attended the BCPTC mettinr on 21 February 9 to
explain the rationale for the development of structural measures that
would reduce econonic hardships to the comm~unity and its citizens
durine flood periods. lecause members of the BC1',PC and the Pittsfield
Planning Board felt that two major issues were not completely resolvee,
the acceptance of the proposed projects was tabled until the March
setting of the BCRPC. Hopefully, the follovin' inforation wili clarify
the unreeolvcd issues and allow for final action~ on the recotzmendcd
plans by the DCRPC.

Tbe two remaining. principal concerns are: (1) that the computed 100-
year flood stages of the Soil Conservation Service and Corps of
turineers are different, and (2) that the proposed local protection
projects would Increase 100-year flood stores In the vi~ity of South
Street by about 5 inches If an existing sewer crossing Is not modified.
With reicrence to (1) above Mrs McMillan of my staff explained, at the
21 February meeting, that the methodology f or estimating flood stage-
frequencies was not an exact science and that the adopted 100.-year
discharge va. derived by a combination of (a) statistical analysis of
past peak flown, and (b) hydrological analysis of the watershed,
applying a 100-year storm rainfall and conputing the peak f lovs. The
resulting flows and flood profiles were considered In reasonable
agreement with the SCS, considering the Independent nature of the two
studies, Further detailed Information portainiap to our hydrologic and
hydraulic analysis is contained In a report which is Inclosed f or your
Information*

EXHIBIT 15
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NEDPL-PS 20 March 19P
Mr- Karl Rekler. Director

We regret that city officials feel that these differences will causc
confusion to local mercharats and citizeng who would like to purchase
sufficient flood insurance to cover their needn. Howe'er, the Corpb
of Engineers. as part of its studies, considered it necessary to
perform an independent cursory hydrologic analysis ard review. It is
noted that our study is not considered, in any way, to be more
accurate or refined than earlier studies; nor is it intended to
supersede or void any related studies or actions by other Federal
agencies or local commissions in regards to any adopted flood plait,
zoning elevations or ordinances.

Altbouqh our flood control study hoc not been approved by the Chief of
Engineers, the flood profile sheets received widespread distribution
at the August 1979 public meeting and again durin? our January/
February 1980 coordination review period. We have modified the nomen-
clature on the flood profiles to indicate that the computed 100-year
flood levels are approximate. Hopefully, this problem area siill not
remain as a major source of concern and local citizens will contlauc
to use the BJD Flood Insurance statistics for purchase of Federally
subsidized insurance, understandine the elutivc nature of deterinlin-
the 100-year flood level.

The second major issue of concern was that of increased flood stsaen
in the vicinity of South Street, if the two recommended upstreoo proj-
sets were implemented. Because the existing hassachusetta Department
of Public Works topography sheets used for our flood plain delineation
have a five foot contour interval, a deter.ination of the impact of
five additional inches of flood height for the 100-year flood would
not be completely accurate. In addition, it is noted that the RLU
floodway boundaries are delineated by interpolation between cross
sections ustng a 10-foot contour interval asp. Their cross sections
and profiles Indicate an approximate 100-year flood elevation of about
974 to 975 feet above man sea level (-"l) which compares favorably
with the stage of 974.8 feet computed by the Corps for the natural
100-year flow an% 975.2 feet for the modified 100-year flow.

As we have stated tn the past, the areas of Taylor Street and Fair-
field Street were mot delineated by city of Pittsfield officials as
being flood problem areas during our early investigations. Conse-
quently..detailed flood damate surveys were not performed in this
area. Mowever, a rationale has been developed to determine,
quantitatively, what impacts would result from an additional five
Inches of water during a 100-year flood event.
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panlig.flocria.- and furniture would already need repair or
replacement following the 100-year flood, and an additional 5 Inches,
of water would not increase these costa*

Tor houses located at thp outer hlmts of the 100-year flood tore ma~y
experience water In the basement via ground seepage duritty the norm"!l
100-7ear flood event. however, they would not experience floo'dinp
from surf ace water. A depth of five inches of water above the groun4
surface A&7y only Inundate those houses which have poorly sealed
bosepent windows or bulkheads loadirF to the basermente Assuming that
some houses would alreadY experience seepage from the natural floet,
avne others would only minimally be impacted frew the modified floo',
the increment In daap~es resultip.- frow- the rodiffed flood is expectrO
to Overape $1,000 per house.

-~ The total Increase In daamapes from the 130-year flood resultin,7 fret:
construction ot the uipstrea7 projects to estim~ated tin be Ir the ran;--
of $&,OU to $1,0. Thie estimatc of dama~es is considere~ to he'o-.
the UI. side because it ts anticipated that those property ovner6
that are on the fringe of tne estimated 100-year event voulc ttke
precautions such an placine sandbats or berricAdep aroune besement
windows during~ these rare flood periods. Whereas losses~ for the 10'C-
year flood prevented on the Went grarnch alone by the proposed flood
control improvements would be $441,000, the percentage increave in~
losses at South Street would be In the order of two percent. Wheta
compared with Southwest Branch LOG-year lose of $85CCU1C, the per-
centate Increase would be about one percent*

As you know. the major factor InfluencinS floodSin,, In this area In the
concrete encased *ewer live which restricts tbe waterway under the
SoutiL Street bridge. This stream crossing is a natural debris
collector sod depending on the amount of blockage during & flood, it
Is conceivablet that relatively hig~h flood levels could result even
with low river flo'... As we have stated before, relocation of the
utility would be a son-Federal expense under the Section 205 authority
end we have reconmmaded that tbe city of Pittsfield provide f unds for
relocation as soon as possible.

3
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NEDPL-PS 2* March 198"
Mr. Karl liekler, Director

Other Items discussed In your 7 February 180 letter included: (1)
possible further upstrear channel erosion due to lowerirg the Tel-
Electric Dan and (2) the effect of chanelizatic on the fis-ery
resource of the Southwest Branch. Regardiar chanrel erosion, topo-
prahic surveys of the pond bottom behind the dao indicate an averag'e
elevation of about six feet below the dam crest, or about 3 feet beloje
the proposed loered daT crest. StUdies Indicate that flood flov
velocities in the area would not Increase more than approximately one
foot per second, from about 3.5 feet per second to 4.5 feet pcr
second, which is not considered sufficiently high to cause excessive
scour.

With respect to the opposition of the U.S. Fish and Wildlife Service

on$ the Massachusetts Division of Fisheries ani Wildlife to channel-
ization for flood control purposes or the Southwest Branch, we have
modified the plan to exclude diversion channel excavation and include,
in its place, a plan of land clearing. Although the clearinf would
aot be as efficlent in discharginr minor flood flows as the channel
excavation plan, It would provide an overflow path to lessen the
degree and duration of flooding at West Housatonic Street. This plar
appears to be acceptable to fishery interests. Further Inforzatior
concerning the modified proposal was contained in a letter, datee 28
February 1930, to the Massachuaetts Division of Fish and Wildlife, a
copy of ubich was forwarded to you.

I trust the forsgoint information will clarify issues that re=ainee
after the 21 February 1980 meeting and will allow the BCRPC to act
on the proposed plans for local flood protection in the city of
Pittsfield.

Sincerely,

mnci MAX S. SCHEIDEP
As stated Colonel, Corps of Engineers

Division Engineer

CF# Kr. David lathawa7
Pittsfield Pismning Board
City- al1 Root 222
Pittsfteldg NA 02161
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f U. S. DEPARTMENT OF TRANSPORTATION
B FEDERAL HIGHWAY ADMINISTRATION

REGION ONE
a'FI t 100 Summer Street, Suite 1517

PIG-IVBoston, Massachusetts 02110

IN REPLY qEFER TO:

11EV-HA

March 24, 1980

Colonel Max B. Scheider, Division Engineer
Department of the Army
New England Division
Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Sir:

In response to your request of January 7, 1980 for comments in regard
to the proposed flood control project along the West and Southwest
Branches of the Housatonic River in Pittsfield, Massachusetts, we feel
that it will have no effect upon the existing highway network.

As you are aware, the Massachusetts Department of Public Works is
preparing a draft environmental impact statement for the reconstruction
of U.S. Route 7 in Pittsfield. Two of the alternatives pass near parts
of the flood control project. However, it appears that construction of
the flood control project will not have any significant effect on the
proposed highway project, regardless of the alternative selected. We
have complied with the requirements of the Council on Environmental
Quality concerning early coordination on construction projects. This
coordination will continue throughout the design phase of the proposed
highway project.

We appreciate the opportunity to review the plans, profiles, and
preliminary details of this project.

Sincerely yours,

N. J. Van Ness
Division Administrator

0 h4

By: Edwin P. Holahan
Assistant Division Administrator

EXHIBIT 16
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DEPARTMENT OF PUBLIC WORKS
CITY OF PITTSFIELD

MASSACHUSETTS
01201

GERALD S. DOYLE
COMMISSIONER March 31, 1980

Colonel Max B. Scheider
Division Engineer
U.S. Army Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Dear Colonel Scheider:

Please excuse the delay in our return of comments on
your proposals to provide flood protection on the West and
Southwest Branches of the Housatonic River.

In general, we approve with your proposals for both
branches; and as you are aware, have in the past made the
same suggestions concerning the Tel-Electric Dam and excava-
tion upstream of the Barker Road Bridge.

Realizing these plans do not eliminate all losses from
a 100-year flood, we believe they would lessen the problems
that occur during the spring run-off where we encounter any
abnormal amounts of rain and certainly lessen the appreciation
of the abutters along both branches who, each spring, find
their homes inundated with water.

I would welcome any assistance you could give us and
thank you for your past help.

Sincerely,

rald .Doyle,

ofmi Sioner of ublic Works

GSD/ah

cc - Mayor Charles L. Smith
Angelo Stracuzzi, President City Council
Daniel Dillon, Chairman Public Works Committee
Francis A. Chichetto, Councilman
Engineer Division

EXHIBIT 17
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BERKSHIRE COUNTY REGIONAL PLANNING COMMISSION

10 FENN STREET, PITTSFIELD, MASSACHUSETTS 01201

TELEPHONE (413) 442.1521

MARY ELLEN AUSMAN, Chairman
GEORGE OSGOOD, Vice-Chairman KARL HEKLER, A P A

JAMES BURNS, Clerk Director
RALPH D'ELIA, Treasurer
ROGER SOUUERE, Member.At.Large
PHIUP C. AHERN, Honorary Chairman

April 22, 1980

Colonel Max B. Scheider
Army Corps of Engineers
Division Engineer
424 Trapelo Road
Waltharm, Massachusetts 02154

Dear Colonel Scheider:

The Berkshire County Regional Planning Commission conducted its final
review of the Army Corps sponsored flood control project on the Housatonic
River in Pittsfield, Massachusetts. At the Commission meeting on 4/18/80
the project was unanimously endorsed.

BCRPC appreciates the cooperation that the Corps has displayed in
altering plans and answering questions that have been raised during the
review process. It is important to note that as a result of the change in
design on the Southwest Branch, the Total First Cost has decreased by
$386,500, and the benefit/cost ratio has increased from 1.70 to 3.10. This
represents a substantial savings for the taxpayers of the U. S. The change
in design on the Southwest Branch has also lessened the impact of the project
on the fisheries in the river.

BCRPC believes that the A-95 review process for this project has been
most beneficial to all concerned with the project.

If you have any questions, please call.

Sincerely,

Karl Hekler
Director

KH/SPR/bv

cc: Bill Swain
Pittsfield Planning Board
Mayor Charles Smith, Pittsfield
Peter Oatis, Mass. Div. of Fisheries & Wildlife
Leo Daly, Mass. Div. of Fisheries & Wildlife EXHIBIT 18
Win Robinson, U. S. Fish & Wildlife Service Page 1 of 1
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UNITED STATE_
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES

P.O. Box 1518
rip? Concord, New Hampshire 03301

Colonel William E. Hodgson APR 1 0 I80
Deputy Division Engineer
New England Division, Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Colonel Hodgson:

This letter supplements our letter of February 22, 1980, concerning your
study of flood protection on the Housatonic River at Pittsfield,
Massachusetts. It responds to Colonel Scheider's letter to Mr. Richard
Cronin, Director, Massachusetts Division of Fisheries and Wildlife at
the request of Mr. Robert Adler of your staff.

We concur in your plan to clear a 30-foot wide strip of trees and brush
for 1,300 feet along the Southwest Branch between Barber Road and Malloy
Brook. Avoidance of root removal will assure early recovery of vegeta-
tion and help to reduce erosion. Maintenance of the open strip by the
city will allow a habitat type to develop which will have some value for
wildlife because it will be different from the surrounding habitat
thereby adding interspersion of habitat types. Vegetation overhanging
the stream and the streambanks should not be adversely affected by the
work. We request that specifications and supervision of the work be
designed to minimize damage to the stream habitat.

We appreciate the efforts of your staff in cooperating with the Massa-
chusetts Division of Fisheries and Wildlife and this Service to develop
this alternate to the stream channelization originally planned. It will
result in far less short- and long-term damage to aquatic habitat in the
Southwest Branch. This is a good example of accomplishments that are
possible with appropriate coordination between our agencies.

Sincerely yours,

Gordon E. Beckett
Supervisor

EXHIBIT 19
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UNITED STATES DEPARTMENT OF AGRICULTURE

FOREST SERVICE
NORTHEASTERN AREA STATE AND PRIVATE FORESTRY

.:AQN 370 REED ROAD - BROOMALL, PA. 19008

Telephone (215) 461-3170

1950
August 6, 1980

Mr. Robert Adler
Impact Analysis Branch
U. S. Army Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Refer to: NEDPA - IA, Environmental
Assessment, Pittsfield Local
Protection Project

Dear Mr. Adler:

In general, we agree that this project would have little effect on
the environment. Implementation of Plan B on the Southwest Branch
of the Housatonic, however, might be considered to cause signifi-
cant effects on wetland and forestland. Our preference would be
one of the other Plans.

Thank you for the opportunity to review this assessment.

Sincerely:

ROBERT D. WOLFE
Acting Staff Director
Forest Insect and Disease Management

0
EXHIBIT 20
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United States Department of the Interior
4 NATIONAL PARK SERVICE

op North Atlantic Region

IN RtEPLY REFER TO. 15 State Street
L7619 Boston, Massachusetts 02109
NEDPL-IA

* NAR(PEC)

Mr. Robert Adl er
Impact Analysis Branch
U.S. Army Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Adler:

This is in response to your July 29 request for comment on the
Corps Draft Environmental Assessment and Tentative Finding of No
Significant Impact for the proposed Local Flood Protection Project
on the West and Southwest Branches of the Housatonic River, Pittsfield,
Massachusetts.

The assessment indicates minimal fluctuation in stream flow, hence,
the proposed National Wild and Scenic River section downstream on the
Housatonic may not be affected. However, in a showing of environmental
concern the final assessment document should consider the potential
for adverse effects on the Wild and Scenic River Proposal (running
south from Connecticut-Massachusetts line), and reflect on this
potential for adverse effect.

We appreciate this opportunity to review the proposal and have no
further commnents. You should understand this is the outlook of
only the National Park Service and it does not predispose any position
the Department of the Interior or any of its bureaus may take.

Sincerely yours,

~MA~LL

Richard L. Stanton
Regional Director

EXHIBIT 21

Page 1 of 1



CONRAIL

.Aigust 18, 1980

Subject: Pittsfield, Massachusetts - Flood Protection Project on the West
and Southwest Branches of the Housatonic River, Berkshire County,
New England Division, Northeastern Region. (File: Location - RIE)

r. Joseph L. Ignazio
Chief, Planning Division
Department of th6 Army
New England Division
Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Attention: Nbr. Robert Adler

Impact Analysis Branch

Dear Mr. Ignazio:

Reference is made to your letter of July 29, 1980 in which you submitted an
Evaluation. concerning the subject project in Pittsfield, Massachusetts.

Please be advised that although we have no objection to this project, the
15' Metal Plate Pipe shown on Plate 5 should be installed beneath our
Canan Secondary in conformance with the attached CE-8 specifications.

Kindly submit preliminary plans when they have been prepared.

Very truly yours,

\Y. T. Sfillivan, P.E.Ode f Engineer

Design and Construction

12th Floor

(215) S96-2888

A EXHIBIT 22
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Q United States soil 451 West Street
Departinent of Consrvationi Amherst, MA 01002
Agriculture Service Tel. (413) 256-0441

August 25, 1980

Mr. Robert Adler
Impact Analysis Branch
U.S. Army Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Adler:

We have reviewed the Public Notice of Section 404(b) Evaluation and Draft
Environmental Assessment for the Local Flood Protection Project West and

_____ Southwest Branches of the Housatonic River, Pittsfield, Massachusetts,
requested in your letter of July 29, 1980. The following comments are
offered for your consideration:

1. Environmental Assessment, Table 6

a. A more appropriate title would be: "Wetland Vegetation and
Associated Wildlife" since all land cover types are not presented.

b. The inventory area to which the acreages of wetlands pertains should
be given. In this case the inventory area is the Berkshire Region as
defined in "Water and Related Land Resources of the Berkshire Region,"
1977, prepared by the Soil Conservation Service et al.

co The footnote (1/) as shown in the source document should be given,
since types 5 and 7 are not included in the 11,600 acres.

2. The Section and Plan drawings on Plate 5 in the Public Notice should be
more clearly identified.

3. Page 3 of the Public Notice of Section 404(b) Evaluation (and elsewhere
in the Notice and Environmental Assessment) states that on the Southwest
Branch a "1/2-acre strip of brush from the flood plain upstream of Barker
Road bridge" will be cut. "By cutting this heavy vegetation rather than
uprooting it, it will give way eventually to other wetland species toler-
ant as lower ground cover."

It should be mentioned throughout the Notice and Environmental Assessment
that this cutting will occur in a Type 1 wetland.

Merely cutting the shrub (primarily silky dogwood) and tree cover will
not provide the desired result for more than a few years since sprouting
from the existing rootstocks will rapidly occur.* For a long term,
relatively maintenance free floodway, it is suggested that the shrubs
and trees be cut and removed, a woody herbicide be applied to the cut
stems, the cleared area bog harrowed, and a long term, dense grass
planted. Reed canarygrass would be ideally suited to this purpose and
site since it is dense, retards woody invasion, and is highly tolerant
of flooding.

4 The SW onsfervation Service EXHIBIT 23
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Mr. Robert Adler 2

We appreciate the opportunity to review and comment on this project.

Sincerely,

State Conservationist

EXHIBIT 23
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U. S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY' ADMINISTRATION

REGION ONE

Boston, Massachusetts 02110

Subj: Local Flood Protection IN REPLY EFER O

Project of the West and Southwest Branches of HEV-MA
the Housatonic River - Pittsfield, MA

August 28, 1980

Mr. Robert Adler
Impact Analysis Branch
U.S. Army Corps of Engineers
424 Trapelo Road
Waltham, Mas;achusetts 02154

Dear Mr. Adler:

The Section 404(b) evaluation and the Environmental Assessment for the
subject project have been reviewed by members of our staff. The proposed
project should have no effect on the local street network.

As you may know, the Massachusetts Department of Public Works is presently
preparing a Draft Environmental Impact Statement for the reconstruction of
U.S. Route 7 in Lenox, Pittsfield, and Lanesborough. Your work on the
Tel-Electric Dam and the cutting of brush on the Southwest Branch are very
near locations where parts of one or more of the build alternatives would
be constructed. The two projects might have an effect upon each other if
construction were to occur simultaneously. Since construction on the Route
7 project is not scheduled to begin until 1985 at the earliest, there
should be no conflicts between these two projects.

Thank you for the opportunity to comment on this project.

Sincerely yours,

. J. VaNess
Division Administrator

cc: J. Hurley - DPW - Boston

EXHIBIT 24
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTrS 02154

ATTENTION OF:

NEDPL-IA 29 July 1980

To Interested Parties:

Inclosed for your review is a Public Notice and Section
404(b) evaluation for the proposed Local Flood Protection
Project on the West and Southwest Branches of the 11ousa-
tonic River in Pittsfield, Massachusetts. Also inclosed
at this time is a copy of the project's Draft Environmental
Assessment with a tentative Finding of No Significant Impact
attached.

This coordination is a requirement of the National Environ-
mental Policy Act of 1969 and the Federal Water Pollution
Control Act, as amended. It is our procedure to send the
"404 Evaluation" to those agencies, groups, and members of
the public who are known to us to have interests or respon-
sibilities associated with the project. Whereas the Envi-
ronmental Assessment is normally an integral part of the
Detailed Project Report, it has been sent as an independent
document to expedite the review process. Should you desire
a complete copy of the Detailed Project Report, a request
should be forwarded to the New England Division.

Any comments you may have pertaining to the 404 Evaluation
and the Environmental Assessment should be sent within 30
days of the date of this letter to:

Mr. Robert Adler
Impact Analysis Branch
U.S. Army Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Inc: as statedCh 
, l ngi io
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:4. DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

0 REPLY TO
ATTENTION OF:

NEDPL-P PUBLIC NOTICE
OF

SECTION 404 EVALUATION
FOR

PITTSFIELD LOCAL PROTECTION PROJECT
WEST BRANCH, SOUTHWEST BRANCH

HOUSATONIC RIVER
PITTSFIELD, MASSACHUSETTS

The New England Division of the Corps of Engineers announces that
the proposed local flood protection project has been evaluated in
accordance with the provisions of Section 404(b) of the Federal
Water Pollution Control Act, as amended (Public Law 92-500, en-
acted 28 December 1977 and commonly referred to as the Clean Water
Act). This act regulates the discharge of dredged or fill material
into waters of the United States.

Project Authorization

The proposed local protection project along the West and Southwest
Branches of the Housatonic River in Pittsfield, Massachusetts, is
being recommended under authority contained in Section 205 of the
1948 Flood Control Act, as amended. The purpose of this notice is
to provide all interested parties with the opportunity to submit
their views and opinions concerning the 404 evaluation and to in-
sure that the needs and desires of the public are incorporated in
the project wherever possible.

Location

Pittsfield is located in western Massachusetts, approximately 40
miles north of Springfield, Massachusetts and about 6 miles east
of the Massachusetts-New York border. It is the site of the con-
fluence of the East, West and Southwest Branches of the Housatonic
River. The proposed project involves two locations on the Southwest
Branch, one location on the West Branch, and one location below the
confluence of these two branches (see Plates 1, 2, and 3 for the
locations of proposed project).

Problem Description

The principal problem in Pittsfield involves flooding along the West
and Southwest Branches of the Housatonic River. The most recent
flooding occurred in March 1977, when both branches overtopped their

EXHIBIT 25
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banks. This flood caused property damage to residential and
commercial structures, blocked traffic on a major artery for
2 days. and resulted in losses to the economy from disruption
of work schedules. Under present conditions, losses from the
recurrence of this event would total $314,000. This flood re-
presented a 10 to 15-year event. The flood of record for each
branch occurred on two separate occasions, but were of similar
magnitude. On the West Branch the flood of record occurred on
18 March 1936 and on the Southwest Branch it occurred on 31
December 1949. Both of these events represented approximately
the 30 to 40-year flood. Losses resulting from a 100-year
flood, under present conditions, would total approximately
$2,344,000 on the West Branch and $15,714,000 on the Southwest
Branch.

Resolution of this flooding problem is the primary objective of
the local protection project.

Description of Proposed Work

Several alternatives for flood protection were formulated during
detailed studies. The recommended plan would include measures
at 4 separate locations on the West and Southwest Branches, as
follows:

On the West Branch, approximately 1 mile above the confluence with
the Southwest Branch, the river is impounded by the run-of-river
Tel-Electric Dam. The proposed project would lower the spillway
elevation of this dam by 3 feet to elevation 983.7 National
Geodetic Vertical Datum (NGVD), thereby providing a better channel
gradient for more rapid discharge of flood flows. To accomplish
this measure, a temporary cofferdam would be placed in the river
during construction to route stream flows through an old penstock
access conduit. This cofferdam would be removed following project
completion (see Plate 4 for the plans for this work).

On the Southwest Branch, the principal measure of the proposed pro-
ject would be the installation of an auxiliary culvert through
Conrail railroad embankment to the side of the existing conduit.
Its installation would double the discharge capacity of the South-
west Branch and reduce upstream flood conditions. This auxiliary
culvert would be constructed above the normal stream elevation
and is designed to pass flood flows only. It would have an inside
diameter of 15 feet, with gravel-lined inlet and outlet channels.
Construction of this auxiliary conduit would be one of twr *xents
within the project requiring the permanent placement of fill material
(see Plate 5 for plans and cross-sections).

EXHIBIT 25
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The second item on the Southwest Branch involves clearing, by
cutting, approximately a -acre strip of brush from the flood
plain upstream of Barker Road bridge. Cut in a straight align-
ment between the entrance of Maloy Brook and Barker Road, this
path would discharge overland flood flows at a faster rate than
the existing flood plain. By cutting this heavy vegetation
rather than uprooting it, it will give way eventually to other
wetland species tolerant as lower ground cover (see Plate 5
for detailed plans).

The last element of the proposed plan would involve the relocation
of a sewer line which traverses the Housatonic River beneath the
South Street bridge. This conduit presently runs across the river
on piers set above the streambed, and traps debris carried by hiqh
flows. A significant accumulation of debris could act like a dan,
withholding flows and causing upstream flood conditions.

This proposal would involve lowering this conduit to a position
below the streambed, where it would operate by syphon. Durinq
construction, temporary fill in cofferdams would be used to de-
water the construction site and permanent backfill would be required
to restore the streambed to its original condition.

Environmental Assessment

The scope of this local flood protection project and its expected
environmental impacts have been summarized in the Environmental
Assessment, which is included in the main document of the Detailed
Project Report. A copy of this main report is available from the
New England Division, upon written request to the Division Engineer.

Section 404 Evaluation

The evaluation of the proposed project includes application of
Environmental Protection Agency guidelines under the authority of
Section 404(b) of the Federal Water Pollution Control Act (40 CFR,
Part 230) and covers the following conditions for any discharge of
dredged or fill materials in waters of the United States:

1. That the discharge will not destroy a threatened or endangered
species, as identified under the Endangered Species Act, or endanger
the critical habitat of such species;

2. That the discharge will consist of suitable materials free from
toxic pollutants in other than trace quantities; and

3. That fill placed will be properly maintained to prevent erosion
and other non-point sources of pollution.

The Corps of Engineers will comply with any permit requirements set

forth in the 1977 Water Pollution Control Act prior to initiating
construction. It is essential that all potential problems, needs,
and desires of the community surface now to insure early considera-
tion.

EXHIBIT 25
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Public Response

Any person may request, in writing, within 30 days, that a public
hearing be held to consider the water quality aspects of the pro-
posed local flood protection project in Pittsfield, Massachusetts.
The request for a public hearing should state specifically the
reasons for this request. If you know of others with an interest
in this project, please make this notice known to them. Written
communications in response to this notice should be mailed to:

Division Engineer
New England Division
424 Trapelo Road
Waltham, MA 02154

_______ B . SCHEIDER
Date Colonel, Corps of Engineers

Division Engineer

Incl: as
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OFFICE OF THE MAYOR
CITY OF PITTSFIELD

MASSACHUSETTS

CHARLES L. SMITH
MAYOR

October 6, 1980

Max B.Scheider
Colonel, , Army Corp of Engineers
New England Division
424 Trapelo Rd.
Waltham, Ma. 02154

Dear Colonel Scheider:

As Mayor of the City of Pittsfield, Ma. I wish to
assure your agency of oui cooperation and s..port
for the flood protection project along the west and
southwest branches of the Housatonic River as pro-
posed in your letter of July 24, 1980.

The city would agree to provide any of the easements,
rights-of way and other alteration as they pertain to
the project; hold and serve the United States free
from damages due to construction, operation and
maintenance of the project except damages which are
the fault of the U. S. or its contractors; maintain
and operate the project in a manner presecribed by
the Corps of Army Engineers; assume the non-Federal
first cost estimated to total no more than the
$80,600 as set forth in the letter of July 24, 1980;
work to prevent future encroachment which might
interfere with the proper functioning of the flood
control aspects of the project; provide any cash
contribution for project cost assigned to project
features other than flood controlj and comply with
all applicable requirements of non-Federal cooperation
specified in Sections 210 and 305 of Public Law 91-646,
entitled Uniform Retoactive Assistance and Real Property
Acquistion Policies Act of 1970.

We look forward to working with the Corp of Army to
reduce the dangers of flooding along those sections of
the Housatonic River.

V y ruly
EXHIBIT 26
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O@UPC OF THE DIRUcTO

October 1, 1980

Joseph L. Ignazio, Chief Re: Water Quality Certification
Planning Division Local Protection Project
U.S. Army - Corps of Engineers Pittsfield, MA.
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Ignazio:

This is in response to your letter of September 5, 1980 in which you
request our comments on a proposed local protection project at Pittsfield,
Massachusetts together with a request for a water quality certification for the
work. The project consists basically of three elements:

1. Lowering the elevatioa of the Tel-Electric Dam on the West Branch of
the Housatonic River by three feet;

2. Installing an auxiliary culvert through the Conrail railroad embank-
ment and clearing a half-acre flood-way upstream of the Barker Road
bridge on the Southwest Branch of the Housatonic River; and

3. Removing a sewer line beneath the South Street bridge over the
Housatonic River.

Construction work associated with the project could cause some temporary
adversa effects on the quality of the rivers involved through siltation. The
constructor should therefore be required to exercise due care to minimize such
impacts.

With this proviso and in accordance with the provisions of Section 401 of
the Federal Water Pollution Control Act as amended (Public Law 95-217), this
Division hereby certifies that, based on information and investigations, there
is reasonable assurance that the proposed activity will be conducted in a
manner which will not violate applicable water quality standards adopted by
this Division under authority of Section 27 (5) of Chapter 21 of the
MYssachusetts General Laws, said water quality standards having been filed with
the Secretary of State of the Commonwealth on September 15, 1978.

EXHIBIT 27
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Joseph L. Ignazio, Chief
October 1, 1980
Page 2

Should any violation of the water quality standards or the tes of this
certification occur as a result of the proposed activity, the Division will
direct that the condition be corrected. Non-compliance on the part of the
permittee will be cause for this Division to recommend the revocation cf the
permit(s) issued therefor or to take such other action as is authorized by the
General Laws of the Commonwealth.

Very truly yours,

Thomas C. McMahon
14/W AS/rew Director

cc- Anthony D. Cortese, Sc.D., Comissioner, Department of Environmental
Quality Engineering, 100 Cambridge Street, Boston 02202

Morgan Rees, Chief, Permits Branch, Corps of Engineers, 424 Trapelo Road,
Waltham 02154

John J. Hannon, Director, Division of Land & Water TTse, Department of
Environmental Quality Engineering, 100 Nashua Street, Boston 02114

Richard Cronin, Director, Division of Fisheries & Wildlife, 100 Cambridge
Street, Boston 02202
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EXHIBIT 28

PUBLIC MEETING DIGEST

The following summary presents the concerns of local interests which were
expressed at the public meeting on 29 August 1979.

Mr. Peter Arlos, Chairman of the Berkshire County Commission and member of
the City Council, initiated the discussion of downstream impacts associated
with improved channeling in the reaches of Pittsfield. He also indicated a
desire to use the existing lakes on the West Branch as a means of temporary
storage of flood flows. In this context he suggested the formation of a
Housatonic Regional Flood Control Commission responsible for the coordination
of this activity.

Mr. William Paulaski, a concerned citizen, presented flow estimates for the
West and Southwest Branches near his property at 85 Taylor Street, located
adjacent to the West Branch immediately above its confluence with the
Southwest Branch. He attributed the inconsistency of these flow rates to an
obstruction which crosses the Housatonic River downstream of his property,
underneath the South Street bridge. Apparently this conduit is so located that
it traps debris during high flows and acts as a dam, backing water up to his
property. Mr. Paulaski also mentioned that the recent loss of natural and man-
made storage along the Southwest Branch had increased flood stages at his
property, and he expressed his hope that the Corps of Engineers' project would
not further reduce this storage by breaching the Tel-Electric Dam, nor pass the
flood problems to other communities located downstream. Finally, he
expressed an interest in having the city play a major role in cleaning storm
drains and regulating activities which would decrease the existing flow and
storage areas.

Mr. Charles Smith, a member of City Council at the time of the meeting,
currently Mayor of Pittsfield, expressed support for any kind of solution which
would eliminate flooding rather than transfer costs, the latter being the only
result of flood insurance. He reiterated the concern about transferring the
flood problems to a downstream community, and pledged $75,000 in city funds
to fulfill the requirements of local assurance, providing these could be
amortized over a 50 year period.

Mr. David Hathaway, member of the Pittsfield Planning Board, raised the
following points: he was concerned that the proposed solutions did not
adequately address the original intent of the study which was the flooding
problems of Wahconah Park - Turner Avenue area; he raised a question
regarding the siltation behind the Tel-Electric Dam; he requested that the
environmental assessment include a discussion of the downstream impacts of
the construction phase and the post-construction phase of the project; he asked
that the requirements for "Local Cooperation" be more explicit; and finally,
that discrepancies between the 100-year floods computed by HUD and the
Corps of Engineers be explained.
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Mrs. Alfred Menard, a local resident, decribed the extent of flood damages
incurred at her property following the 1977 flood and expressed support for any
solution to this recurring problem.

Mr. Donald Butler, a former city official, discussed a 6' diameter sewer pipe
which runs along the channel of the Southwest Branch below the railroad cul-
vert. He said that the drainage pipes placed beneath this sewer conduit to
recover lost flow area channeled the water into the low area of Clapp Park and
flooded the houses of that area. He suggested filling in this low spot. He also
discussed the rock ledge in the channel of the West Branch, suggesting that
blasting it clear might relieve some of the flooding problems of that reach.
Finally, he offered the trout fishery of both branches as evidence that although
dumping continues to occur, the river is not too dirty to support these popula-
tions.

Representative Joseph Scelsi of the 5th Berkshire District indicated that he
was satisfied with Plan A of the Southwest Branch but that Plan A for the West
Branch did not adequately reduce the flooding potential for the residents
upstream of Linden Street Bridge.

Lon Nordeen, an interested citizen, proposed the draw-down of upstream dams
to provide storage during storms and also suggested silt removal as a means of
increasing storage along the channel. He later referred to a 3' settlement of
a bus depot on Center Street as an example of the problems that might be
generated by lowering the ground water table as a result of lowering the Tel-
Electric Dam spillway by three feet.

Mr. Vincent Herbert, Superintendent of the Department of Parks and
Recreation, requested any available aid to support the Wahconah Park, citing
it is a major recreational resource for the residents of that neighborhood.

Ms. Betty Phinney, resident of Lenox, raised a question about the number of
public meetings that were going to be held and asked whether another would be
held following the completion of the environmental assessment to explain the
anticipated impacts.

Mr. Gerald McCluskey, a local citizen, described the extent of siltation that
has taken place in the river over the last 40 years and related this to the
increasing incidence of flooding on his property. He stated that the 1977 flood
stage was the worst that he had seen since 1947, and that his property had
experienced flooding problems once a year in the three years prior to 1977.

Mr. David Halliwell of the State Division of Fish and Wildlife described the
natural brown trout population of the Southwest Branch and said that
channelization of this reach would significantly harm this population. He
requested that serious consideration be given to other means of reducing flood
damage along this reach.

Mr. Winston Saville, a local citizen, supported the position held by Mr.
Halliwell, requesting that this trout population be evaluated as an important
natural resource.
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APPENDIX 4

SECTION A

HYDRAULICS AND HYDROLOGY

Introduction

Purpose and Scope

This report presents hydrologic information and analysis relative to flood
problems on the West and Southwest Branches of the Housatonic River in
Pittsfield, Massachusetts. The study was performed under authority contained
in Section 205 of the 1948 Flood Control Act and analysis was directed
specifically to flood conditions on the West Branch in the reach extending
approximately 7,000 feet upstream of the Tel-Electric Dam and on the
Southwest Branch in the 3,000 foot reach upstream of the Conrail railroad
crossing. Included'are sections on watershed description, flood history and
frequencies, standard project flood, flood profiles, and alternate plans of
improvement.

Studies by Others

A report entitled: "Flood Hazard Analysis Upper Housatonic River," dated
March 1974, prepared by the Soil Conservation Service, USDA, was a valuable
aide during this analysis. The same agency also prepared a Flood Insurance
report for the city of Pittsfield in 1977.

Watershed Description

General

Pittsfield is located in western Massachusetts in the headwaters of the
Housatonic River, nestled in the "Berkshires" between two mountain ranges, the
Hoosac mountain range to the east and the Taconic mountain range to the west.
The city, in Berkshire County, is approximately 38 miles east of Albany, New
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York and 40 miles northwest of Springfield, Massachusetts. Elevations in the
Upper Housatonic Basin range from 2600 feet msl in the mountain ranges to a
low of 1000 feet ms! at Pittsfield. Three tributary rivers: the West, South-
west, and East Branches join in Pittsfield to form the beginning of the main
stem of the Housatonic River. A watershed map of the West and Southwest
Branches is shown on Plate 1.

Southwest Branch

The Southwest Branch originates at the confluence of Shaker Brook and the
discharge from Richmond Pond in the southwest corner of Pittsfield. The
Southwest Branch flows northeasterly and then easterly for a distance of about
5 miles to its confluence with the West Branch in the city of Pittsfield. The
Southwest Branch has a total drainage area of 23.0 square miles and a maxi-
mum flow path of about 9 miles dropping in elevation from about 2000 feet msl
to 970 feet msl. This stream is hydrologically more sluggish than the other two
branches, a characteristic of streams in New England that drain in a northerly
direction. The principal stream flows to the northeast draining the sluggish
lower part of the watershed, but it also receives water from short tributaries
draining almost due south from the northerly portion of the watershed. This
dissimilar drainage characteristic serves to further desynchronize high intensity
runoff from the total watershed.

West Branch

The West Branch originates at the outlet of Pontoosuc Lake in the northern
section of Pittsfield and flows southerly to its confluence with the Southwest
Branch. The main tributaries of the West Branch are Town and Onota Brooks.
Town Brook drains the northerly section of the watershed and discharges into
Pontoosuc Lake. Onota Brook originates at the outlet of Onota Lake, and flows
southeasterly to its confluence with the West Branch. The West Branch drains
almost due south from Pontoosuc Lake and has a total drainage area of 36.1
square miles. Elevations in this branch vary from about 2600 feet msl, in the
headwater mountain ranges, to 970 feet ms! at its confluence with the South-
west Branch. The longest flow path distance is approximately 13 miles. The
Pontoosuc and Onota Lake watersheds are hydrologically flashy, but their
runoff is modified by surcharge storage in the two relatively large lakes.
Pertinent data on these two lakes is listed in Table I.

4A-2

rQ...



VV-A-C - - MEN V7 . . * -. . . .

TABLE I

WEST BRANCH RESERVOIRS

PERTINENT DATA

Pontoosuc Lake Onota Lake

Drainage Area (sq. mi.) 21.6 10.3

Dam Elevation (msi) 1101.1 1081.4

Spillway Elevation (msl) 1097.1 1078.9

Approx. Darn Height (ft.) 19.0 15.0

Spillway Length (ft.) 80.0 38.0

Lake Area (acres) 482.0 619.0
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East Branch

This third branch drains westerly into Pittsfield from the Hoosac mountain
range and has a total drainage area of 70.2 square miles. This branch has
produced flood problems in the past in Pittsfield, but improvements by others
have apparently prevented major flood damage in recent years. Therefore, in
this analysis the East Branch was considered only for its streamflow records,
and flood problem studies were limited to the West and Southwest Branches in
Pittsfield.

Climatology

General

The Upper Housatonic Basin has a variable climate and frequently experiences
periods of heavy precipitation produced by local thunderstorms and large
weather systems of tropical and extratropical origin that move northeastward
up the eastern seaboard. The basin also lies in the path of the prevailing
"westerlies" which generally travel across the country in an easterly direction
producing frequent weather changes. The study area has the humid climate and
annual temperatures characteristic of the North Temperate Zone.

Temperature

The mean annual temperature in Pittsfield is about 48 0F. Extremes in
temperature range from occasional highs just over 1 00°F to lows in the minus
twenties. Freezing temperatures may be expected from the latter part of
October until late in April. The mean, maximum, and minimum monthly and
annual temperatures at Pittsfield are shown in Table 2.
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TABLE 2

MONTHLY TEMPERATURES
(Degrees - Fahrenheit)

PITTSFIELD, MASSACHUSETTS

ELEVATION 1153 FEET MSL

(52 Years of Record Through 1970)

MONTH MEAN MAXIMUM MINIMUM

January 21.8 65 -22

February 22.3 63 -26

March 31.6 80 -11

April 43.3 91 5

May 55.0 95 24

June 63.7 100 33

July 66.5 101 39

August 66.2 100 31

September 57.6 95 23

October 47.3 89 14

November 36.8 76 -1

December 25.0 67 -23

ANNUAL 47.7 101 -26
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Precipitation

The mean annual precipitation at Pittsfield is about 40.8 inches. The
distribution of the precipitation is quite uniform throughout the year.

,However, extremes in monthly values range from more than 12 inches to less
!than 0.1 inch on different occasions. The monthly and annual precipitation at
Pittsfield is summarized in Table 3. Though precipitation is quite uniform
throughout the year, much of it occurs as snow during the winter months.

Snowfall and Snowpack

The average annual snowfall at Pittsfield is nearly 70 inches with greater
amounts in the surrounding mountain ranges. The mean monthly and annual
snowfall for Pittsfield, Massachusetts are shown in Table 4.

Snow surveys are taken by the Corps of Engineers in the adjacent Westfield
River basin and data from this basin would be representative of snow cover in
the Upper Housatonic basin. These surveys indicate that water content of the
snow reaches a maximum during early March. A flood threat due to a combina-
tion of heavy rain and snowmelt runoff is a possibility nearly every year.
Monthly water equivalents of the snow cover in the Westfield basin are listed in

TaS.

reamflow

There weno streamflow gaging stations on either the West or Southwest
Branches of the Housatonic River. The nearest gage is a U.S. Geological
station on the East Branch at Coltsville, Massachusetts. This gaging station
remds the-rntoff from 57.1 square miles of the East Branch watershed and has
*eon neaxistmnce since 1936. The average annual runoff at this gage is 114 cfs,
equivalent to 27.3 inches of runoff or 57 percent of average annual precipita-
tian. Averpge annual and monthly runoff for the period of record at Coltsville
klisthd inTa*be 6. It is noted that though precipitation is quite uniform
thraugheut the year, approximately #5 percent of the runoff occurs during the
-three-wnth period, April through May, as a result of the spring snowmelt.

Peak flows, for each water year of record, on the East Branch are listed in
Table 7. Also listed in Table 7 are estimated peak flows experienced on the
Oest and Southwest Branches during the most significant flood events. Flows
en the West and Southwest Branches are estimated based on an analysis of
miscellaneous high water information and stage-discharge computations.
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TABLE 3

MONTHLY PRECIPITATION RECORD

(in inches)

PITTSFIELD, MASSACHUSETTS

ELEVATION 1153 FEET MSL
(72 Years of Record Through 1970)

MONTH MEAN MAXIMUM MINIMUM

January 2.88 6.25 1.13

February 2.62 6.80 0.78

March 3.27 6.63 0.25

April 3.22 6.30 0.63

May 3.25 6.91 0.66

June 3.70 11.38 1.06

July 4.20 12.19 0.48

August 3.82 9.26 0.60

September 3.86 10.50 0.50

October 2.93 8.04 0.06

November 3.42 10.44 0.45

December 3.19 8.88 0.49

ANNUAL 40.4 58.1 28.6

4
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TABLE 4

MEAN MONTHLY SNOWFALL
(Average Depth in inches)

PITTSFIELD, MASSACHUSETTS

ELEVATION 1153 FEET MSL
(49 Years of Record Through 19,0)

MONTH SNOWFALL

January 17.4

February 17.9

March 11.9

April 3.7

May 0.1

June 0.0

July 0.0

August 0.0

September 0.0

October 0.2

November 5.6

December 12.0

ANNUAL 68.5
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TABLE 5

WATER EQUIVALENT IN SNOW COVER
(Wlestfield Watershed)

1950-1978

MEAN MAXIMUM MINIMUM
(iCh Ees) (inches) iUnches)

1 February 2.5 6.0 0.4

15 February 3.5 7.4 0.2

I March 4.0 8.0 0.0

15 March 4.0 8.5 0.0

1 April 3.0 9.3 0.0

15 April 0.8 5.0 0.0
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TABLE 6

MONTHLY RUNOFF

HOUSATONIC RIVER BASIN

EAST BRANCH HOUSATONIC RIVER AT

COLTSVILLE, MASSACHUSETTS
(D.A. = 57.1 sq. mi.)

AVERAGE M* MuNIMUM
MONTH CFS INCHES CFS- INCHES CFS INCHES*

January 93.5 2.17 252 5.08 27.4 0.70

February 92.8 1.89 213 3.25 34.3 0.65

March 169.0 3.75 383 7.96 50.4 1.34

April 269.0 5.31 573 11.19 107.0 2.09

may 142.1 3.15 304 6.14 43.8 1.53

June 85.5 1.81 326 4.25 25.4 0.70

July 56.6 1.29 220 4.44 12.9 0.45

A u t 43.2 1.00 169 3.05 16.6 0.45

September 59.3 1.32 326 6.37 16.8 0.54

October 63.4 1.43 318 6.63 19.9 0.51

Novembr 95.7 2.04 279 5.65 19.1 0.72

December 101.3 2.12 321 4.16 33.3 0.90

ANNUAL 10L4 27.3 155 36.9 60.3 15.5
* Period of record 1936-1977 observed.

Period of record 1936-1958 adjusted.
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TABLE 7

PEAK DISCHARGES

UPPER HOUSATONIC RIVER BASIN

WATER EAST BRANCH WEST BRANCH SOUTHWEST BRANCH
YEAR AT COLTSVILLE (cmue)(oetd

(D.A. = 77sqmI (..3.1 sq.mi.(..2.Us.m.

1936 6000 2500
1937 1910
1938 6400 2250 1800
1939 3410
1940 1380

1941 832
1942 1440
1943 1740
1944 1280
1945 1970

1946 1190
1947 1730
1948 1970
1949 5700 1050 2500
1950 1070

1951 3280
1952 2080
1953 1630
1954 1870
1955 1640

1956 2010
1957 1120
1958 1090
1959 1730
1960 1920

1961 998
1962 1450
1963 582
1964 908
1965 394

1966 654
1967 1040
1968 1480
1969 3710
1970 1060

1971 1080
1972 2700
1973 875
1974 3490
1975 2440

1976 3920
1977 3220 1400 1900

Mean Log = 3.2281 2.763 2.764

Standard
Deviation =0.2701 0.2701 0.2701
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Analysis of Floods
4

General

Floods on the Housatonic River date back to the first settlers, about 300 years
ago, and several floods occurred during the 1800's. However, hydrologic data
on floods in the river basin prior to the turn of the century are meager.

The Housatonic River basin is susceptible to damaging floods as a result of
heavy rainfall, melting snow, or a combination of the two. The three general
types of flood-producing storms in the Housatonic River basin are continental,
coastal, and those associated with thunderstorms which may be of local origin
or the result of a stationary front. Continental storms may be rapidly moving
intense cyclones or the stationary type. They are not limited to any season or
month, but follow one another at more or less regular intervals with varying
intensities throughout the year. Tropical hurricanes are the most important of
the coastal storms, and in general, are likely to occur during the months of
August and September. Coastal storms of an extra-tropical nature differ from
the hurricanes principally as they originate along the eastern seaboard and have
less energy associated with them. Within the past 50 years, the most signifi-
cant floods occurred in 1927, 1936, 1938, 1948-49, and 1977. Of these floods,
the flood of September 1938 and the New Year flood of 1948-49 were compa-
rable and were the greatest events in the Upper Housatonic Basin.

March 1936

The 1936 flood was a double peaked flood event produced by two storm events
on the 9-13 and 16-22 of March resulting in a large volume long duration flood
runoff. The first storm runoff was augmented by snowmelt and the total
precipitation in the Upper Housatonic basin for the 9-22 period was about 6
Inches. This event produced the estimated record discharge on the West Branch
and near record flow on the East Branch.

September 1938

This flood-producing storm was the result of a stationary cold front along the
Atlantic coast overrun by a rapidly moving tropical hurricane, producing record
breaking rainfall over large areas of Connecticut, Massachusetts, and New
Hampshire. The storm which started with light rain, gradually increased in
Intensity over the 4-day period (17-21 September). The total storm rainfall was

4A-12
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7.32 inches at Pittsfield with somewhat greater amounts falling in the easterly

Hoosac mountain range as compared to the westerly Taconic range. Hourly
rainfall amounts are listed in Table 8. The discharge recorded on the East
Branch at the Coltsville stream gaging station during this flood was the

4 maximum recorded to this date. As part of this study, the 1938 flood was
.4 analyzed to determine the rainfall runoff characteristics of the component

watersheds and their respective contributions to the total discharges of the
West and Southwest Branches. During this event, the 48-hour rainfall was
about 5.8 inches and the runoff, as recorded on the East Branch, was 3.8 inches
indicating infiltration and other losses of about 2 inches.

A 2-hour unit graph was developed for the East Branch by analysis of the 1938
flood hydrograph and then used to develop 2-hour unit graphs for the West and
Southwest Branches with adjustments for varying watershed characteristics and
relative peak flood discharges.

Pertinent characteristics of the developed and adopted 2-hour graphs are listed
in Table 9. The unit graphs and storage-discharge characteristics of Pontoosuc
and Onota Lakes were then used in the development of an HEC-I hydrologic
computer model of the West and Southwest Branches. The model was cali-
brated by applying the 1938 excess rainfall and determining the degree to which
the experienced peak flows could be computed. Once calibrated, the model was
used to compute the 100-year storm runoff hydrographs and the standard
project flood. Plate 2 graphically illustrates the 1938 flood analysis.

December 1948 - January 1949

The "New Year's" storm of 1949, typical of winter cyclonic events of
continental origin, was characterized by a low pressure area which deepened
ard Litensified as it moved northward from the middle Atlantic coast. Rain
fell on partially frozen ground and deposited amounts ranging from 5 to 12
inches over the watershed. Total precipitation for 29 December through
2 January at Pittsfield, Massachusetts was 8.1 inches. With this storm, the
greatest rainfall amounts tended to be over the western Taconic mountain
range and produced the estimated record flood on the Southwest Branch. The
resulting flood on the West Branch was significantly modified by available
storage capacity in Onota lake.

4A-13



TABLE 8

SEPTEMBER 1938 STORM RAINFALL
(Recorded in Albany, New York - adopted for Pittsfield, Mass.)

TIME RAINFALL LOSS EXCESS
(day) - (hrs.)

19 Sept 10 .13 .10 .03

19 Sept 12 .84 .10 .74

20 Sept 2 .08 .08 0

20 Sept 4 .07 .07 0

20 Sept 6 .10 .10 0

20 Sept 8 .21 .10 .11

20 Sept 10 .01 .01 0

20 Sept 12 .02 .02 0

20 Sept 2 .12 .10 .02

20 Sept 4 .18 .10 .08

20 Sept 6 .06 .06 0

20 Sept 8 .23 .10 .13

20 Sept 10 .15 .10 .05

20 Sept 12 .12 .10 .02

21 Sept 2 .08 .08 0

21 Sept 4 .09 .09 0

21 Sept 6 .22 .10 .12

21 Sept 8 .14 .10 .04

21 Sept 10 .46 .10 .36

21 Sept 12 .65 .10 .55

21 Sept 2 .40 .10 .30

21 Sept 4 .57 .10 .47

21 Sept 6 .90 .10 .80

TOTAL 5.83 2.01 3.82
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March 1977

The most recent flooding occurred in 3uly and December of 1973, and March of
1977. Although the extent and depth of flooding was not exceptional, it did
refresh memories of past floods and emphasize the risks associated with
potential floods of greater magnitude. The March 1977 storm did cause
flooding along the West Branch and its tributary. Heavy rainfall and snowmelt
associated with frozen ground conditions contributed to the unusually high run-
off. Total amount of precipitation for the period 13-15 March at Lanesboro,
Massachusetts (about 5 miles north of Pittsfield) was 3.64 inches. Estimated
peak flows on the Southwest and West Branches were 1900 and 1400 cfs,
respectively. The East Branch had a recorded flood of 3220 cfs. Comparative
rainfall duration data for the 1938, 1949, 10-year, r00-year, and SPF storms are
shown in Table 10.

Flood Frequencies

The adopted peak discharge frequency curves for the West and Southwest
Branches of the Housatonic River are shown on Plates 3 and 4. These curves
were based on the following analysis.

A statistical analysis was made of the 42 years of flow records for the East
Branch, using a Log Pearson Type IllI analysis. This analysis was used to judge
the relative frequency of the 3 or 4 largest flood events and the slope (Standard
Deviation) of the curve. The computed frequency curve for the East Branch for
a drainage area of 57.1 square miles had a mean log of 3.228, a Standard
Deviation of 0.2701 and an adopted skew of 0.5. The curve is shown on both
Plates 3 and 4.

Experienced peak flows for the largest flood events on the West and Southwest
Branches were estimated based on miscellaneous high water information and
computed stage-discharge relationships. These 3 or 4 largest flood events
were then assigned plotting positions, based on their relative magnitude, and
the comparative plotting positions and period of record analysis of floods
on the East Branch. Frequency curves were then developed for the West and
Southwest Branches based on the frequency of the experienced flood events and
the slope of the computed East Branch frequency curve. The resulting mean
annual flood flows were also compared with that of the East Branch and judged
for reasonableness based on relative drainage area size and runoff character.
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Lastly, as a further comparative analysis, the 100-year storm rainfall excess,
as determined from U.S. Weather Bureau Technical Paper No. 40, was applied
to the developed HEC-I computer model and the resulting peak discharges of
the West and Southwest Branches were checked for relative agreement with the
adopted frequency curves. The computed historical and 100-year storm runoff
peaks are plotted along with the adopted frequency curves on Plates 3 and 4.

Standard Project Flood

General

The Standard Project Flood (SPF) represents the flood discharge that may be
expected from the most severe combination of meteorologic and hydrologic
conditions that are considered reasonably characteristic of the region,
excluding extremely rare combinations. The SPF represents a "Standard"against which the flood potential of a river can be judged, as constrasted
to an analysis of flood records which may be misleading due to abnormal
sequences of events during the period of record. The SPF for the West
and Southwest Branches of the Housatonic River was developed by applying
standard project rainfall to adopted unit hydrographs for each subbasin
and the resulting component hydrographs were then routed and combined at
selected index stations.

Rainfall

Standard project storm rainfall was determined in accordance with Civil
Engineer Bulletin 32-8 and EM 1110-2-1411. The 24-hour index rainfall for the
60 square mile Upper Housatonic watershed was 10.7 inches. Losses were
asumed to be 0.1 inch per hour, resulting in a 24-hour rainfall excess of 8.3
inches. The rainfall values are listed in Table 11.

Unit Hydrographs

Unit hydrographs developed for the various component watersheds in the
analysis of the 1931 flood were used for the SPF development. These adopted
unit graphs were considered appropriate for a high intensity storm runoff and
no added "pealdng" was applied.

4A-18
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TABLE I1I

STANDARD PROJECT STORM RAINFALL

TIME RAINFALL LOSS EXCESS
IOZU-rsi 1n ches) (i-nches) (inches)

2 .4 .2 .2

4 .3 .2 .1

6 1.7 .2 1.5

8 4.3 .2 4.1

10 2.1 .2 1.9

12 .6 .2 .4

14 .3 .2 .1

16 .2 .2 0

18 .2 .2 0

20 .2 .2 0

22 .2 .2 0

24 .2 .2 0

TOTAL 10.7 2.4 8.3
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Standard Project Discharges

Rainfall excess was applied to the unit hydrographs and the SPF hydrographs
computed using the HEC-I computer model. Resulting hydrographs for Onota
and Pontoosuc Lakes were routed through surcharge storage assuming the
reservoirs initially filled to spillway crest. The development of the SPF
for the West and Southwest Branches is &raphically illustrated on Plate 5.

Flood Profiles

Flood profiles and stage-discharge relationships for the Southwest and West
Branches were computed utilizing the backwater computer program, HEC-2,
and conventional hydraulic formuli. Backwater computations were made using
both Corps of Engineers and Soil Conservation Service cross sectional surveys.
Analysis extended from the Tel-Electric Dam upstream to the confluence of
Onota Brook on the West Branch, and from the Conrail railroad culvert
upstream to Maloy Brook on the Southwest Branch. Backwater computations
were made for both natural and modified conditions using a Manning's "n" of
0.03. Assumed contraction and expansion loss coefficients were, respectively,
0.3 and 0.5 on the West Branch and 0.4 and 0.6 on the Southwest Branch. A
starting stage-discharge relationship was deveoyed at the Tel-Electric Dam
using the conventional weir formula Q = CLH , with a "c" value of 3.6 for
the main spillway and 3.3 for concrete non-overflow sections. Starting water
surface elevations on the Southwest Branch were controlled by backwater
levels of the mainstem Housatonic River. Computed natural and modified
profiles plus miscellaneous historic high-water elevations are shown on Plates
6 and 7.

Alternative Plans of Improvements

Hydrologic evaluations were made of various plans of improvements for the
West and Southwest Branches to determine modified flood profiles and stage
frequency curves for use in further planning and design studies. It is noted
that none of the plans of improvements provide complete Standard Project
Flood protection and any of the structural plans of improvement would be
considered only as one component in a comprehensive flood control plan
including flood plain zoning and flood insurance.

4A-20

Si



SOUTHWEST BRANCH

General

A relatively large flood plain exists along the Southwest Branch in the flat
reach of the river upstream of the Conrail railroad culvert. Stages in this flood
plain are affected by backwater from the downstream Housatonic River and
more notably, during high flood flows, by the 10-foot high by 16-foot
wide arch opening under the railroad having a cross-sectional flow area of
approximately 150 square feet. Flooding in this reach has been a long time
occurrence, however, the damages posed by such flooding have increased in
recent years with the construction of a shopping plaza and a fast-food franchise
in the flood plain on West Housatonic Street (Route 20). The following three
alternate plans of improvement were hydrologically investigated for this reach
of the Southwest Branch.

Alternate "A"

The first alternate improvement would consist of providing an additional 150
square feet of opening at the railroad. Such an improvement might involve
tunneling a 15-foot diameter multiplate pipe, or the equivalent, through the
railroad embankment. It was determined that this improvement would provide
considerable stage reduction during major floods. In addition, a half strip of
brush would be cleared in a straight alignment from Maloy Brook to Barker
Street bridge to allow for overland passage of flood flows. This measure would
render the plan more effective during the more frequent events. Natural and
modified stage frequencies are shown on Plate S.

Alternate "B"

This alternate included the improvements of Alternate "A" plus an improved
trapezoidal channel with a 40-foot bottom width. This channel would have an
invert slope of 0.0011 from elevation 963 feet msl at the railroad bridge to
966 feet msl at the confluence of Maloy Brook, 2600 feet upstream. It was
determined that this added improvement would provide added stage reductions
for the more frequent flood events but would add nothing during major floods
events.

0
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Alternate " C"

This alternate consisted of providing 300 square feet of additional opening
under the railroad bridge with no improvements upstream. This plan was
basically a modified Alternate "A" and was considered to determine the
incremental advantage of providing flow area larger than the 150 square feet
provided in Alternate "A".

WEST BRANCH

General

The flood problem area on the West Branch extends upstream from the Tel-
Electric Owm about 7500 feet to the Wahconah Park area of Pittsfield.
FloodIng in this reach is due largely to the extremely flat gradient of the
river. It was determined that little could be done to lower flood levels in
the reach without making improvements starting at the dam and progressing all
the way up to Linden Street, about 4000 feet upstream. The area upstream of
Linden Street is a broad natural flood plain with flood levels highly dependent
on the downstream channel capacity from Linden Street to the dam. The
Vahoonah Park area contains a ball field - a wise use of a flood plain - any plan
of improvement for flood control should include strict zoning of this area to
prevent flood prone development.

The West Branch has a long history of flood problems particularly in the
vicinity of Columbus and Linden Streets. Following the major flood of 1936,
the city of Pittsfield performed improvements on the river extending from
Weft Street upstream to above Linden Street. These improvements consisted
at ula#n and straightening the channel to the maximum practical limit
without taking a large number of developed properties, and concrete walls were

ueilt adjacent to properties in the more, restrictive channel sections. These
Improvements provided flow capacity in the 1,600 cfs to 1,800 cfs range, or
aot 70 percent of the flood of record capacity. These improvements have
ban relatively effective in minimizing major flood damage over the past 40
yers, thsuh lesser flooding such as experienced in 1938, 1949, and 1977 still
pwsIM Because this former plan of improvements was carried out in the
thirtie no minor improvements remain to be performed that would signifi-
cantly lessen existing flood problems. And, it was determined that any plan
that would greatly increase the capacity of the original improved channel would
kmalve extenm ive and costly structural modifications. The following three
a tfindve structural plans of improvement were hydrologically examined. The
firt two are of lesser scope and therefore provide little flood reduction. The
t*Ard alternate examined was a major structural plan of improvement that
would be required to provide substantial flood stage reductions in the reach.
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The relative effectiveness of the alternate plans is graphically illustrated on
Plates 6 through 8.

Alternate "A"

This alternate would consist of lowering the 40-foot spillway crest at Tel-
Electric Dam by 3 feet from elevation 986.7 to 983.7 feet msl. It was
determined that the effectiveness of this plan was reduced beyond West Street
due to the restrictive opening at West Street. Reductions in the 100-year flood
level at Linden Street with this plan was about I foot.

Alternate "B"

This plan would consist of Alternate "A" improvements plus the replacement of
West Street bridge with twin 25-foot wide openings. This plan resulted in 100-
year flood level reductions, at Linden Street, of about 2.5 feet.

Alternate "C"

This major plan of improvement involved the following:

Lowering the Tel-Electric Dam crest to the elevation 975.7 feet msl, and
installing an 8-foot high by 49-foot long bascule gate.

Excavating a 40-foot wide channel upstream on a uniform slope of 0.0025 from
elevation 973.5 feet msl just upstream of the dam to elevation 983.5 feet msl
at Linden Street. This channel would be rectangular in shape with concrete
walls below existing grades due to space limitations.
The railroad bridge upstream of the dam would be modified to accommodate

the channel.

West Street bridge would be replaced with twin 20-foot wide openings.

This plan would reduce the 100-year flood level in the vicinity of Linden Street
* by more than 6 feet.

4A-23
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Downstream Effects of Channel Modification

The West and Southwest Branches join to form the Housatonic River about 1300
feet upstream of South Street. Just downstream of South Street, the Housa-
tonic River enters a very extensive flood plain storage reach where flood stages
are more a function of total flood runoff "volume" rather than "rate" of runoff.

Just upstream of South Street, there are flood-prone properties that can
receive flooding as a result of either high rates of flow of the river before
entering downstream storage or by subsequent high backwater from the down-
stream storage re- :h. There is presently a concrete encased utility line
spanning the bridge opening at South Street which could aggravate the
upstream flood problem during high rates of riverflow, particularly if there
is a build-up of debris at the bridge. South Street bridge has an approximate
total cross-sectional area of 647 square feet, of which 135 square feet is taken
by the utility line, leaving a remaining net flow area of about 512 square feet.

Any modifications to the West or Southwest Branches would have no
measurable effect on total flood runoff "volume" and therefore would have
negligible effect on resulting flood levels in the extensive storage reach
downstream of South Street. The modifications could, however, have some
small effect on peak "rate" of river flow which could affect that aspect of the
flood situation at South Street related to peak flow rates on the Housatonic
River. In an effort to make an approximate quantification of this effect, flood
storage routings were made on both branches for both natural and channel
modified conditions, the modified conditions being the plan "B" improvement
for each branch. The resulting outflow hydrographs were combined to
determine the peak flow at South Street, and peak stage was then computed for
conditions both with and without the sewer spanning the bridge opening,
assuming conditions of no debris. Differences in head, with and without sewer,
wer based on differences in velocity head through the bridge section. It is
noted that these computations were greatly facilitated by discharge rating and
storage rating information furnished by the Soil Conservation Service of the
U.S. Department of Agriculture. Storage routings were made using the HEC-I
computer model of the Corps of Engineers. Table 12 summarizes the findings
of this study.

Effect of Upstream Reservoirs

There are two relatively large reservoirs in the headwaters of the West
Branch; Onota and Pontoosuc Lakes. Onota has a surface area of 619 acres and
Pontoosuc 482 acres. Surcharge storage at these lakes presently serves to
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* substantially modify flood flows on the West Branch through Pittsfield. For
example, during the September 1938 flood, it has been estimated that surcharge
storage at these lakes reduced peak watershed runoff by about 60% at
Pontoosuc and 75% at Onota Lake. Further lowering of the lakes some small

* amounts, either permanently or seasonally, could provide some added flood
reduction during minor to moderate storm runoff but would become less
effective during larger flood events. Any such plan of lake regulations that
could be developed and agreed upon at the local level would be a worthy
pursuit, provided its limited effectiveness was understood and the practice
didn't lead to a false sense of security on the part of downstream flood plain
dwellers. To provide what the Corps of Engineers considers adequate storage
for highly reliable flood regulation capability, would require drafting the lakes
4 to 6 feet. This was considered impractical in view of the recreational value
of the lakes and the fact that such regulation would only control that portion
of the West Branch watershed draining to the respective lakes-runof f that is
presently being significantly modified by natural surcharge storage in the two
lakes.

Richmond Lake on the Southwest Branch is a smaller lake with a smaller
watershed, therefore its flood reducing potential on the Southwest Branch
would be correspondingly much less.
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TABLE 12

PITTSFIELD LOCAL PROTECTION

DOWNSTREAM EFFECTS OF CHANNEL MODIFICATIONS

Computed Computed
1938 1 00-year
Flood Synthetic Flood

WEST BRANCH
(DA*= Ts q. mQ.

Natural Q (cfs) (Project Site Outflow) 2050 2830

Modified Q by Plan "B" Improv. 2130 2990

Delta Storage (Acre-Feet) 60 175

SOUTHWEST BRANCH
(D.A. = 23.0 sq. rru.)

Natural Q (cis) (Project Site Outflow) 1850 2750

Modified Q by Plan "B" Improv. 1880 3060

Delta Stor-age (Acre-Feet) 50 200

HOUJSATONIC R. AT SOUTH STREET
(D.A. = 5.1 sq. mi.)

Natural Q (cfs) 3880 5520

Stage with sewer (ft. mnsl) 972.8 974.8
Stage without sewer (ft. msl) 972.4 974.2

Modified Q (cfs) 3990 5950

Stage with sewer (ft. msl) 973.0 975.2
Stage without sewer (ft. ms0. 972.6 974.6
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V V

Study Comparisons

In 1974, the Soil Conservation Service (SCS) of the U.S. Department of
Agriculture prepared a report entitled: "Flood Hazard Analysis Upper
Housatonic River." Subsequently, in 1977, that agency prepared a Pittsfield,
Massachusetts flood report for the Flood Insurance Administration of the
Department of Housing and Urban Development (HUD). Much of the basic data
and information compiled by the SCS was utilized, along with other available
flood information, in the current independent study by the Corps of Engineers.
Though there are some differences in the results of all three studies, the
findings are in general agreement considering the inexact nature of such
studies. Comparative data for the 100-year synthetic flood, referred to in all
three reports, is summarized in Table 13. It is noted that this study is not
considered, in anyway, to be more accurate or refined than earlier studies, nor
is it intended to supersede or void any related studies or actions by other
Federal agencies or local commissions in regards to any adopted flood plain
zoning elevations or ordinances.
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TABLE 13

SYNTHETIC 100-YEAR FLOOD

COMPARATIVE DATA

Southwest Branch West Branch
Study at Railroad at Linden Street(cfs) (El} ts.} (El.)

1'974 SCS
Flood Hazard Report 3100 986.7 2570 997.7

1977 Flood Insurance
Report 2300 994 2700 997.8

1979 Corps of Engineers
Study 3100 986.2 3100 999.2
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APPENDIX 4
SECTION B

DESIGN AND COST ESTIMATES

This section of the report appendices presents engineering data to support
selection of a recommended plan of improvement through the plan selection
process. For clarity, the analysis is divided into the two separate flood damage
areas on the West and the Southwest Branches of the Housatonic River.

Design Rationale

West Branch

Subsequent to the flood of September 1936, the city of Pittsfield construc -

major channel improvements (widening and deepening) on the West Branch
upstream from the Tel-Electric Dam to prevent a recurrence of these flood
losses. At the time this plan was considered to be the ultimate extent of
flood control improvements that could be accomplished for this area, based on
economic and planned constraints. The current design analysis determined that
this was true. Recurring flood stages during 1949 and 1977 were considerably
reduced from what they would have been if the channel project had not been
constructed. This factor is further emphasized by the wide disparity of costs
for alternate plans to alleviate flooding upstream of the Tel-Electric Dam.
Whereas lowering the Tel-Electric overflow weir to improve the channel
gradient would have an estimated first cost of only $30,000, the major widening
and deepening project to provide i"100 year" flood protection would have an
estimated first cost of about $2,500,000. Although lowering the dam crest
(Plan A) only provides limited increased flood protection above that of the old
channel project, it does provide a justified increment in reducing flood stages.

The existing Tel-Electric Dam is essentially a concrete overflow weir, about 19
feet high and 40 feet wide, located just downstream from two railroad bridges
(see Plate 4). The major considerations in determining the extent of dam
lowering, that would be economically justified, were the potential impact on
upstream bridge piers and abutments and the possible increase of downstream
flood stages. Several requests were made to Conrail Corporation to provide
foundation information for the bridge piers and abutments. However, their
reply stated that they had no plans on file for the bridges. Consequently, high
contingency factors were utilized, in lieu of expensive foundation borings, to
offset any possible pier reinforcement costs that would be required by lowering
the dam more than 3 feet. Also, because the restriction of the West Street
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stone arch bridge, located 1,200 feet upstream from the Tel-Electric Dam, is
the primary hydraulic control influence on upstream flooding, lowering of the
dam more than 3 feet would not appreciably reduce the flood profile upstream
from West Street. A steeper channel gradient between West Street and the
dam would tend to increase flood velocities in this reach, thereby increasing
channel scour and erosion. Therefore, costs for placement of stone slope
protection along the riverbanks would be required.

A large wetland area exists on the right bank of the West Branch opposite the
landfill area known as Wahconah Park. During the March 1977 flood the
wetland area and the landfill site were inundated. Local officials would like to
place additional landfill at the Wahconah Park site in order to raise it above
flood levels and develop additional recreational facilities. At the present time,
the entire Wahconah Park, except for the baseball stadium, is undeveloped.
Because local citizens expressed an interest in utilizing a flood control project
as a catalyst for recreational development, a study for providing an earth dike
around the park was investigated. This study determined that the costs for
providing a 2,500-foot long earth dike and pumping facilities would not be
justified for the proposed development. It would be far more reasonable for the
city of Pittsfield to utilize dumped fill on the existing park area as it becomes
available. This plan would preclude the need for costly pumping facilities and
would also tend to deflect flood flows into the wetland on the opposite river-
bank and away from the downstream residential areas. Additional earth dikes
in the approximate 3/4 mile long reach between West Street and Wahconah
Park, in lieu of major channel widening and deepening would, of necessity, have
to be constructed to an elevation of a Standard Project Flood plus freeboard.
In addition to the restriction of existing buildings near the river that would
have to be removed for the dike construction, extensive local drainage
improvements would be required for the interior runoff discharge facilities.
Primarily because of this disparity in project costs, it was determined that
lowering of the Tel-Electric Dam would be the only economically justified plan
of local flood control improvements for the West Branch.

Southwest Branch

During flood periods, the existing 30 foot high Conrail Railroad embankment,
located downstream from Barker Road, acts as a non-overflow dam, due to the
inadequate waterway opening. The resulting backwater condition inundates low
lying areas (wetlands) upstream to Cadwell Road. The March 1977 flood stage
inundated U.S. Route 20 (West Housatonic Street) and adjacent commercial and
residential properties to depths between I and 4 feet. Early hydrologic studies
indicated that substantial flood profile reductions could be obtained by
supplementing the existing stone arch culvert through the railroad embankment
(see Plate 3).
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Preliminary plans for the placement of one supplemental 15-foot diameter pipe
through the embankment were coordinated with Conrail Corporation. A plan
for temporary support of the tracks during constrution, to allow for uninter-
rupted rail traffic, was provided to Conrail. No objections to the plan were
voiced, and Conrail provided typical sections of the structural members that
could be utilized. These sections are attached to Exhibit 6, Appendix 3B. As a
result of late-stage correspondence with the Conrail Corporation in August
1980, specifications for pipeline occupancy of Conrail property have been
provided and are included in Section C of this appendix.

The following eight items represent an alternate method for installing the
proposed culvert under the railroad embankment.

1. Drive double row of steel sheet piling (20, + apart) up one side of the
railroad embankment.

2. Break both tracks and drive the sheeting beneath the tracks.
Excavate for and install timber abutments (outside the sheeting) for
the temporary bridge. Backf ill and replace the two tracks. It is
anticipated that this can be accomplished during one weekend when
no albs are scheduled.

3. Drive the two rows of sheeting down the other side of the
embankment.

4. Remove the rails and ties, as required, between the temporary
timber abutments. Excavate for and install the temporary girders
and bracing. Replace the two tracks using bridge ties. Accomplish
this work when no trains are scheduled.

5. Excavate and brace between the rows of sheeting.

6. Install the new culvert, removing bracing, and backfill to the
temporary bridge.

7. Remove the temporary bridge. Pull the steel sheet piling across the
top of the embankment. Backfill to final grade, and reinstall the two
tracks. Accomplish this work when no trains are scheduled.

8. Remove the remainder of the steel sheet piling, and complete final
grading and clean-up.

The design rationale for upstream improvements, to supplement the proposed
culvert installation, was also clearly delineated during initial stages of the
investigation. In the 1,000 foot river reach between Barker Road and Maloy
Brook confluence the river alignment includes several sharp bends and a severe
oxbow. The river banks are about 3 to 4 feet in height, and the overflow area
(wetland) is overgrown with low brush and small trees. Hydrologic studies
indicated that for the rare flood events (those exceeding 25 years), either
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channel clearing or channel excavation would be ineffective in reducing flood
stages. But for the more frequent flood events, a straightened channel, 30 to
40 feet in width, would be beneficial in allowing for a more efficient discharge
of flows from Maloy Brook. In order to protect the existing fishery resource of
the Southwest Branch, the channel clearing plan was selected over the channel
excavation plan.

Plan Descriptions

Detailed descriptions for the recommended plans of local flood protection for
both branches of the Housatonic River in Pittsfield. are as follows:

West Branch - Plan A

Only one work item is included in this plan of protection, namely, lowering of
the Tel-Electric Dam. The crest of the 40 foot long concrete overflow section
would be removed by line drilling procedures. An earthf ill cofferdam would be
placed upstream of the dam and the river flow would be diverted through the
existing abandoned penstock on the left bank. Approximately 27 cubic yards of
concrete would be removed and hauled to a disposal site. The rough-cut new
top elevation would be raised to a finished elevation of 983.7 msl with a
concrete cap to provide a smooth overflow surface. The cofferdam would be
removed and any silt deposition above elevation 983 would also be excavated.

Southwest Branch - Plan A

Three principal work items would be included in this plan of protection, namely:
(1) placement of a 15-foot diameter multiplate, corrugated metal pipe through
the railroad embankment; (2) 1,300 feet of channel clearing to eliminate a river
oKbow upstream from Barker Road; and (3) relocation of the sewer line under-
neath the South Street bridge.

The method for temporary shoring of the railroad tracks was described in the
previous section. The new pipe would be about 80 feet long and would be
provided with both entrance and outlet concrete aprons, wingwalls, and
headwall&. The invert of the pipe would be filled with 2 feet of concrete to an
ekrvation of 963 msl, which is the approximate invert of the existing culvert.
The new construction would be about 35 feet north of the existing stone arch
culvert so that cofferdam construction would not be required, and the existing
headwater would not be disturbed. Compacted gravel fill would be placed
around and over the new pipe. Three feet of compacted gravel fill would be
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.. , placed under the pipe. The upstream concrete apron would slope from
"-' elevation 966 msl to 963 mst to allow for a 3-foot increase in river stages,

prior to flow through this supplemental culvert. This would insure that normal
river flows would continue in the existing channel and that the existing stream

. (regimine would not be altered. Details of this improvement are shown on Plate
5.

The channel clearing would be accomplished with a 30-foot width in the reach
between Barker Road and Maloy Brook. No grubbing or excavation would be
included. The area is principally composed of low brush growth with only a few
larger trees to be cut down. The alignment of the overflow channel would be
generally straight and allow for a more rapid excavation of flood flows from
the area. The total area of channel clearing is estimated at 0.5 acres.

Relocation of the sewer line underneath the South Street Bridge to a position
beneath the streambed would mitigate the adverse impacts of the increase
discharge capacity of the Conrail Culvert. The relocated sewer would function
by syphon and would cost approximately $50,000 to implement.

Cost Estimates

The following tables not only present detailed cost estimates for the
recommended plans of protection along the West and Southwest Branches of the
Housatonic River, but also provide detailed cost information for the alternate
plans studied in the second iteration. The designations of Plans A, B and C
correspond with those shown in the System of Accounts table of Appendix 2 -
Formulation, Assessment and Evaluation of Detailed Plans. Implementation of
Plan A for both branches is recommended.

Construction

Assuming the authorization and availability of construction funds, it is
estimated that the recommended projects could be constructed during a single
construction season of 6 months.

During the construction phase, earthf ill would be required for the temporary
worksite (cofferdam) at the Tel-Electric Dam. Excavation materials from the
Tel-Electric Dam and the Conrail embankment would be disposed of by the
contractor at Government-approved disposal sites. About 2,400 cubic yards of
gravel fill material would be required for placement around the corrigated
metal pipe. Concrete required for the aprons, wingwalls and headwalls at the
pipe culvert is estimated at 150 cubic yards.
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TABLE I
ESTIMATES OF FIRST COS3TSAND ANNUAL CHARGES

LOCAL PROTECTION, WEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN A
(January 1980 ce Level)

FIRST COSTS~Non-Federal

Item Quantity Unit Unit Price Amount

Site Preparation 1 Job L.S. $1,000
Mobilization/Demobilization I Job L.S. 1,000
Control of Water I Job L.S. 8,500
Concrete Removal 720 C.F. 4.00 2,880
Concrete Disposal 720 C.F. 1.00 720
Concrete Cap 6 C.Y. 250.00 1,500
Clean-up I Job L.S. 500

Sub-Total 5K
Contingencies 3,240

TOTAL CONSTRUCTION COST 51,30 "

Engineering and Design 4,250
Supervision and Administration 2,510

SUBTOTAL $26,100

Laxds and Damages $3,500

TOTAL ESTIMATED NON-FEDERAL FIRST COST $29,600
TOTAL ESTIMATED PROJECT FIRST COST P2,0

ANNUAL CHARGES

Non-Federal Cost
fMerest and Amortization (.07360 x $29,600) $2,200
Operation and Maintenance

TOTAL ANNUAL COST $3,200
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TABLE 2
ESTIMATES OF FIRST STSTND ANNUAL CHARGES

LOCAL PROTECTION WEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN B
(January T9' rice Level)

FIRST COSTS

Non-Federal

Lower Dam

Item Quantity Unit Unit Price Amount

Site Preparation I Job L.S. $1,000
Mobilization/Demobilization I Job L.S. 1,000
Control of Water 1 Job L.S. 8,500
Concrete Removal 720 C.F. 4.00 2,880
Concrete Disposal 720 r.F. 1.00 720
Concrete Cap 6 C.Y. 250.00 1,500
Clean-up 1 Job L.S. 500

Sub-Total $"='
Contingencies 3,240

TOTAL CONSTRUCTION COST - LOWER DAM 31 $19,340
Engineering and Design 4,250
Supervision and Administration 2,510

SUBTOTAL - LOWER DAM $26,100
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TABLE 2 (Cont'd)
PLAN B

Replace Bridge

Item Quantity Unit Unit Price Amount

Site Preparation I Job L.S. $2,000
Mobilization/Demobilization I Job L.S. 2,000
Traffic Control 1 Job L.S. 5,000
Bridge Demoliton I Job L.S. 50,000
Steel Sheet Piling 7,200 S.F. 7.00 50,400
Concrete @ Abutment

Section & Face 60 C.Y. 300.00 18,000
Neoprene Bearing Pads 80 S.F. 60.00 4,800
Foundation Excavation 650 C.Y. 6.00 3,900
Gravel Bedding 200 C.Y. 10.00 2,000
Stone Protection 450 C.Y. 30.00 13,500
Prestressed Conc. Deck

Beams (4' wide - 40' span) 700 L.F. 80.00 56,000

Grouted Connections 1 Job L.S. 2,500
Tensioned Laterial Ties I Job L.S. 2,500
Bridge Rail 140 L.F. 40.00 5,600
Bit. Concrete Pavement 400 S.Y. 12.00 4,800

Sub-Total $
Contingencies 44,600

TOTAL CONSTRUCTION COST - REPLACE BRIDGE $267,600

Engineering & Design 47,400
Supervision & Administration 30,500

SUBTOTAL - REPLACE BRIDGE $345,500

Lands and Damages $13,300

TOTAL ESTIMATED NON-FEDERAL FIRST COST $394,900
TOTAL ESTIMATED PROJECT FIRST COST 5384,900

ANNUAL CHARGES

Non-Federal Cost
Interest and Amortization (.07360 x $384,900) $28,300
Operations and Maintenance 1,000

TOTAL ANNUAL COST $29,300

4B-"

,- -



. .. 5- ~5.*- . .. .- - . - . -. . . .. ..

TABLE 3
ESTIMATES OF FIRST US T5ND ANNUAL CHARGES

LOCAL PROTECTION, WEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN C
(January T 7rce Level)

FIRST COSTS

Federal

Item Quantity Unit Unit Price Amount

Site Preparation I Job L.S. $2,000
Mobilization/Demobilization I Job L.S. 2,000
Control of Water I Job L.S. 15,000
Concrete Removal 1,260 C.F. 4.00 5,040
Concrete Disposal 1,260 C.F. 1.00 1,260
Dredge (50' U/S of Spillway) 250 C.Y. 8.00 2,000
Concrete (Walls, Abut, Base) I Job C.S. 65,000
Gate (Including Lifting Mech.) 1 Job L.S. 72,000
Modify Bridges (R.R.) I Job L.S. 30,000
Excavation 45,000 C.Y. 10.00 450,000
Gravel Bedding 11,000 C.Y. 10.00 110,000
Stone Protection 20,000 C.Y. 30.00 600,000
Clean-up I Job L.S. 1,000

Sub-Total $ I, 33
Contingencies 271,080

TOTAL CONSTRUCTION COST $1,626,380
Engineering & Design 276,480
Supervison & Administration 162,640

TOTAL ESTIMATED FEDERAL FIRST COST 52,065,500
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TABLE 3 (Cont'd)
PLAN C

Item Quantity Unit Unit Price Amount

Non-Federal Costs
Replace Bridge
Site Preparation 1 Job L.S. $2,000
Mobilization/Demobilization I Job L.S. 2,000
Traffic Control I Job L.S. 5,000
Bridge Demolition I Job L.S. 50,000
Steel Sheet Piling 7,200 S.F. 7.00 50,400
Concrete @ Abutment

Section & Face 60 C.Y. 300.00 18,000
Neoprene Bearing Pads 80 S.F. 60.00 4,800
Foundation Excavation 650 C.Y. 6.00 3,900
Gravel Bedding 200 C.Y. 10.00 2,000
Stone Protection 450 C.Y. 30.00 13,500
Prestressed Conc. Deck

Beams (4' wide - 40' span) 700 L.F. 80.00 56,000
Grouted Connections I Job L.S. 2,500
Tensioned Laterial Ties 1 Job L.S. 2,500
Bridge Rail 140 L.F. 40.00 5,600
Bit. Concrete Pavement 400 S.Y. 12.00 49800

Sub-Total $
Contingencies 44,600

TOTAL CONSTRUCTION COST $267,600

Engineering & Design 47,400
Supervision & Administration 30,500

TOTAL ESTIMATED NON-FEDERAL
COST - REPLACE BRIDGE $345,500

Lands and Damages $85,900

TOTAL ESTIMATED NON-FEDERAL COST 431,400

TOTAL ESTIMATED PROJECT FIRST COST

ANNUAL CHARGES

Federal Cost
Interest and Amortization (.07360 x $2,065,500) $152,000

Non-Federal Cost
Interest and Amortization (.07360 x $431,400) $31,800
Operations and Maintenance 2,500

TOTAL ANNUAL COST $186,300
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TABLE 4
ESTIMATES OF FIRST COSTS AND ANNUAL CHARGES

LOCAL PROTECTION, SOUTHWEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN A
(January TWTUqirce Level)

FIRST COSTS

Federal Cost

Item Quantity Unit Unit Price Amount

Site Preparation I Job L.S. $2,000
Mobilization/Demobilization I Job L.S. 2,000
Steel Sheet Piling 10,000 S.F. 8.50 85,000
Steel Wales and Bracing 82,000 Lbs. 0.50 41,000
Temporary Bridge I Job L.S. 30,000
Excavation 2,900 C.Y. 6.00 17,400
15' dia. Corr. Metal Pipe 40,000 Lbs. 0.70 28,000
(plate, #8 Gauge)

Compacted Gravel Fill 2,400 C.Y. 10.00 24,000
Concrete Fill 20 C.Y. 200.00 4,000
Concrete (Headwall, 150 C.Y. 250.00 37,500

Wingwall, Apron)
Stone Protection 250 C.Y. 30.00 7,500

Sub-Total $27T"
Contingencies 55,900

TOTAL CONSTRUCTION COST $334,300
Engineering and Design 60,300
Supervision and Administration 38,600

TOTAL ESTIMATED FEDERAL FIRST COST $433,200

Non-Federal Cost
Mitigation 1 Job L.S. $50,000
Brush Clearing 0.5 Acre 2000.00 1,000
Lands and Damages 7,000

TOTAL ESTIMATED NON-FEDERAL FIRST COST $58,000
TOTAL ESTIMATED PROJECT FIRST COST $491,200
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TABLE 4 (Cont'd)

PLAN A

ANNUAL CHARGES

Federal Cost
Interest and Amortization (.07360 x $433,200) $31,900

Non-Federal Cost

Interest and Amortization (.07360 x $58,000) $4,300
Operations and Maintenance 1,000

TOTAL ANNUAL COST $37,200
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TABLE 5
ESTIMATES OF FIRST C SY D ANNUAL CHARGES

LOCAL PROTECTION, SOUTHWEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN B
(January T90"Price Level)

FIRST COSTS
Federal

Item Quantity Unit Unit Price Amount

Culvert

Site Preparation I Job L.S. $2,000

Mobilization/Demobilization I Job L.S. 2,000

Steel Sheet Piling 10,000 S.F. 8.50 85,000

Steel Wales and Bracing 82,000 Lbs. 0.50 41,000

Temporary Bridge I Job L.S. 30,000

Excavation 2,900 C.Y. 6.00 17,400

15' dia. Corr. Metal Pipe 40,000 Lbs. 0.70 28,000

(plate #8 gauge)
Compacted Gravel Fill 2,400 C.Y. 10.00 24,000

Concrete Fill 20 C.Y. 200.00 4,000

Concrete (Headwall,
Wingwall, Apron) 150 C.Y. 250.00 37,500

Stone Protection 250 C.Y. 30.00 7,500

Sub-Total $2770

Contingencies 55,680

TOTAL CONSTRUCTION COST - 150 S.F. CULVERT $334,080

Channel Excavation

Excavation 23,600 C.Y. 6.00 $141,600

Gravel Bedding 2,800 C.Y. 10.00 28,000

Stone Protection 2,550 C.Y. 30.00 76,500

Topsoil 400 C.Y. 9.00 3,600

Seeding 6,200 S.Y. 1.00 6 200
Sub-Total -25,0
Contingencies 51,180

TOTAL CONSTRUCTION COST-CHANNEL $307,080

Total Construction Cost $641,160

Engineering and Design 109,000
Supervision and Administration 70,540

TOTAL ESTIMATED FEDERAL FIRST COST $820,700
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TABLE 5 (Cont'd)
PLAN B

Non-Federal Cost
Miti-gation $50,000
Lands and Damages 7,000

TOTAL ESTIMATED NON-FEDERAL FIRST COST $57,000

TOTAL ESTIMATED PROJECT FIRST COST $877,700

ANNUAL CHARGES

Federal Cost
lVti anAmortization (.07360 x $820,700) $60,400

Non-Federal Cost
Dteestand Amortization (.07360 x $57,000) $4,200
Operations and Maintenance 1,000

TOTAL ANNUAL COST $65,600
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TABLE 6
ESTIMATES OF FIRST COSTS AND ANNUAL CHARGES

LOCAL PROTECTION, SOUTHWEST BRANCH
PITTSFIELD, MASSACHUSETTS

PLAN C
(January T -Pice Level)

FIRST COSTS

Federal

Item Quantity Unit Unit Price Amount

Site Preparation I Job L.S. $2,000
Mobilization/Demobilization I Job L.S. 2,000
Steel Sheet Piling (PZ-32) 10,000 S.F. 8.50 85,000
Steel Wales and Bracing 125,000 Lbs. 0.50 62,500
Temporary Bridge I Job L.S. 55,000
Excavation 5,300 C.Y. 6.00 31,800
15' dia. Corr. Metal Pipe 80,000 Lbs. 0.70 56,000
(Plate #8 gauge)

Compacted Gravel Fill 4,300 C.Y. 10.00 43,000
Concrete Fill 40 C.Y. 200.00 8,000
Concrete (Headwall,

Wingwall, Apron) 200 C.Y. 250.00 50,000
Stone Protection 300 C.Y. 30.00 9,000

Sub-Total $" 0F30
Contingencies 80,860

TOTAL CONSTRUCTION COST $485,160
Engineering and Design 87,350
Supervision and Administration 53,370

TOTAL ESTIMATED FEDERAL FIRST COST $625,900

Non-Federal
Mitigation $50,000
Lands and Damages 6,600

TOTAL ESTIMATED NON-FEDERAL FIRST COST 56,600
TOTAL ESTIMATED PROJECT FIRST COST $682,500

ANNUAL CHARGES

Federal Cost
Interest and Amortization (.07360 x $625,900) $46,100

Non-Federal Cost
Interest and Amortization (.07360 x $56,600) $4,200
Operations and Maintenance 300

TOTAL ANNUAL COST $3 -
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Operation and Maintenance

Although existing Massachusetts legal statutes do not permit local communities
to directly enter into agreements with the Federal government, the Common-
wealth will require that the city of Pittsfield assume all responsibility for
future maintenance of the projects. No operational features are included with
the proposed works.

A principal maintenance item for the Pittsfield Department of Public Works
wili be to insure that brush growth in the overflow channel does not exceed a
foot in height at any time. Other maintenance requirements will be to
periodically remove debris from the Tel-Electric Dam and from both culverts
under the Conrail Track.

An Operation and Maintenance Manual will be provided to the city of Pittsfield
to insure that future maintenance meets Federal standards.
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1. SCOPE

A* These specifications apply to the ;*sign and construction of pipelines
carrying flammable and non-flammable substances and casings over 4-inch--s

containing wires and cables, under, acros. and &long Railroad property and

facilities and tracks owned by others over which the Railroad operaten i.ts

equipment.

2. APPLICATION FOR OCCUPANCY

A. Individuals, C-rporations wd Mnicipalities (known as the Owner)

desiring occupancy of railroad property by such pipe line occupations must

agree, upon approval of the construct'-on detaiJs by the Office of the Chief

Engineer of Railroad, to executo3 tn appropriate occupational agreement and pay

any required fees and/or rentala outlined therein. .... .. .

B. Application for an occupancy shall Le by letter addressed to Assistant

Vice President - Contracts, Consolidated Rail Corporation, Room 801, 1528

Walnut Street, Philadelphia, PA 19102, giving the following:

II I bi. . .zP 1rJ. .J vi da...i l '. C orp or -4- r M n c al t

ats'.lng the occupancy

(2j Complete mailing address :,f applicant

(3) Name and title of person who will sign the agreement

(4) The State in which the applicsnt is incorporated.

C. A applications shall be accompanied with eight (8) copies of all
construction plans and three (3) copies of specifications and computations
concerning the proposed occupancy.

3. APPROTAL OF MAS

A. No entry upon railroad property for the purpose of conducting surveys,

field inspections, obtaining soil in1'ormation, or any other purpose associated
with the design and engineering of the proposed occupancy, will be permitted
without a proper entry permit (Form CE-17) prepared by the Chief Engineer of
the Railroad or his designated represcatative and executed by the applicant.

It is to be clearly understood that the issuance of such a permit ses not
constitute authority to proceel with the actual construction which cannot
bqin until a formal agre'acat is fa.ly executed by the Railroad CimpaU7
Ad permission is receiei by the Owner from the designatea inspsction aeency

of the Railroad to proceed.

0
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3. Plans for proposed pipeline occupations shall be su~mitte;; to and muset
the approval of the Chief Engineer of Railroad prior to start ol construction.
These plans ar. to be prepared in sizes as small as possible and are to be
foded to an Sj inch bhy il-inch size (folded dimensions) with a .1j inch margin
an the left hand side and a i-inch margin on the top so that they can bqi scured
Ln a file at the upper left hand cormer and still be unfolded to full size without
being removed from the file.

Also, aftr folding,, the title block and- other identification of the plans
shall be visibl~e at tha Lower right hand corner, without the necessit, of unfold-
ing. Each plan shall bear an individually identifying numbe"* and ar uriginal
date,, together with subsequent revision dates,, clearly identified oL, tWhe plan so
as to be readily apparent as to just what revisions were made -n~d whe-.

All Plans are to be individually folded and whtere more than cne plan La
Involyvd they shall be assembled into complete sets before siut-'Iision to the
Railroad*

C. Plans esiall. be drawn to scale and show the following (see Platee I# Ti,
III & IT)

(1) Plan view of proposed pipeline in relation tr, all Railroad
facilities (see Plate I).

Ca) location of pipe (2n reec.) rrom nearest ttai-Lroaa miiepost,
cmnterlire of a Railroad bridge (giving bridge number),, or
ceterline of anu existing or former passenger station. In
all casft, the name of the Count:' in which the proposed
facliti-s are located must be shown. In States where Town-
*uipeg Rangaa, and Sections are ubed, give distance in feet
to the ncarest Section line and identify the Section number,
Township and Range

(3) Profile of ground on centerline of pipe from field survey
Ghwilng relationship of pipe and casing to ground level,
tiacks and other facilities (see Plate II). For lonizitudinal
oegsflajois. the Pro gile of adjacent track or tracks -rust be

(4) All Railroad property lines, If r'lpeline is in a pralic high-
Wy9 the limits of the right-of-way for the highway shall be
ele9rlY indicated with dimensions from centerline.

()The angle of crossings in relation to centerline of tracks.

(6) LoCation of valves or control stations of the pipeline.

(7"YPef Crossing Data Sheet" completed and 2ILt gn D a (sel Plate IV).

MWTh plan slt be specific (on Railroad propert.y and under tracks that are
a"t em Rairoad property) as to:

(1) Method Of installation (a.. Paragraph 15-C).

-2-



(2) Size, and material of casing Pipe.

.. , :.-~ ~(3) Size and material of carrier pipe.

These thre" ON items cannot have an alternative and any application received
indicating sut.h op'.icm. will not be processed. Once an application is approved

* by the Chief Enkgineer, no variance from the plans, specifitat'.i.ns,' Wietnod of
construction, ae., as approved in the occupancy document will be considered or
pernitted without the imposition by the Railroad of additional handling charges.

E. Location and dimensions of jacking, boring, or tunneling pits shall be
ehown with detaiic of their sheeting and shoring. If the bottom of the pit.
excavaticn nearest the adjacent track intersects a line from a raint 4.5 f..et
horiicmtally from cant~er line of adjacent track at the plane of c09' base of
rail drawn on a slope of i horizontal to I. vertical, the design and d-t~ls of
the pit construction -with computations prepared by a Regiuterad PrcfessiiLaal
Ihgineer shall be submitted for Railroad approval. In any event, the f-Lce of
the pit shall 6e no less than 25 feet from adjacent track, unless otherwise
approved by the Chief En~gineer of the Railroad. Pits shall be fen-ad, lighted,
and otherise prutected as directed by the Chief Engineer of the Rai2'.roadl or
his designated representative.I

F. All, plans and computations shall bear the seal of a Registered Profess-
ioal Enigineer. If not so impriuted, they will be given no further ccnsidei~a-
tion. This includes blans submitted by contractors.

Go Comm~t~tions for Al! nt?11ctiw1a'I linvivine thaij en1"lnnV'W V
Railroad tracic, embankr-ent and ftzilitioa shall be prepared by and bear the
seal Uf a Reglstered Professional Engineer eaul submitted with the construction
pV ans.

H. When computer caliculations are included -with design calculations the
following documentation shall be furnished as a m'inimuma:

(1) A Synopsis of the computer program(s) stating briefly required
input, method of solution,, apprczdmations used, second order
analyris incorporated, specifications or codes used, cases
considared, output generated,, extent of previous usage or
Crtiticatica of program(s) and program(s) author.

(2) Identij~ication by number,, indcoding and cross referencing of
all calculatl~on sheets, including supplemental "long-hand"
C, Aculation sheets.

(3) Full.y identified, dimensioned., and annotated diagram of eazh
mebror structure being considered.

(4) Clear identification and printing of all input and output
-9111e0, including Intermediate values if such vaelues ore
flc4@ss&?y for c.derly reviewal.

-3



(5) Identification of the processing unit, input /output devices,
storage requirements, ae., if such supplemental information is
significant and necessary for evaluation of the submittale A

.GIUML R3MUIRMWDTh

A. P~pellnes under Rail roed trac~cs and across Hailroad operating right-
of-wsa shall be encased in a larger pipe or condauit called the caving pipe
as indicated in Plate II.

3. Casing pipe ;ill. be required for all pipelines cerryiig oil, gas,,
petftleU3 products,, or other flammable or h!.ghly volatile substLances undtx
pressure, and all non-flammable ..ubstance' which, from their nlature or pressures
as determined by the Chief Engineer, ui"~t cause damage if escaping on or near
Railroad proiperty.

Q.. Fozr non-pressurt. sewer or drainahs crossings where the installation can
be made without interference to Railroad operations,, as determined bgy the
Chief Engineer, the casing pipe isay b, %)mitted vhen the pipe strength is
capable of withstanding Railroad load~ng h.ereinafter specified.

D. The casing pipe shall be laid akcross the entire width of' -the righ -f-wp~y
unlens the rig)it-of-way line on either side of

tnhe tracks is less than the mir~zuum, length ol casing specified in Para. 6J1
vWen though such extension is bqond tho right-of-wiay.

aSfar Am Practicable from an~y tracks or other -important stritures and as close
tu. the Railroad propert.T line as possible. If located within 25 feet of the
Gmuterline of any track or closer than 45 feet to nearest point of any bridge,
bULd2g or other important structure, the carrier pipe shall be encased (see
AlshiPUS.12M andPlate I.U)

Fe -Pipelintes, shall be located, where mracticable, to cross tracks at apprcaxi-
Mte A'SKh angles t hereto,, but preferably at not less than 45 degrees.

Go Pipeline shall not be placed within a culvert, under Railroad bridges#
:W cloew tha 1.5 feet to any portion of any Railroad bridge, building, or
Obber iqmortant structure, except in special cases,, and then by special design#
As .pnzed br the Chief Engineer.

No ?ipslines carrying liquified petroleum gas shall, where practicable,
VTONG the Railroad where tracks are car'ied on embankmzent.

X. Arg replaceoent or inodficat ion of an existing carrier pipe and/or
eas12g shall be considered a new installation, subject to the requirements
at Uhee speifications.

J% ftere law or ordors Gf public authority prescribe a higer degree of
pseto than specified herein, then the higher degree so prescribed shall
'be dArNN a part of these specificaticns.

L4 Pipelines and casings shall be suitably insulated from undergrotind to'-
~dt carryiLng electric wires on Railroad property.
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5.CARRIER PIPE

A. Pipelines carrying oil, liquefied petroleum gas, natural or anuifac-
tured gas and other ilammable products shall conform to the requiremits of
the current ANSI B 31.4, with Adienda, Liquefic4 Pet-oleum Transportlat'nou
Piping Systems," ANSI B 31.8, "Gas Transmission .nd Distribution Piping
Systems." and other appli cabl- ANS t Codes, except that the maximum allowable
stresses for design of steel pipe shall not exceed the following percentages
of the specified minimum yield strength (multiplied by the longitudinal
joint factor) of the pipe as defined in the ANSI Codes:

(1) Steel pipe within a casing, under Railroad tracks, across
Railroad rights-of-way, and Lngitiidinally on Railroad
rights-of-way. (Tht. following percentages apply to hoop
stress):

(a) Seventy-two percent f-r installation on oil pipelines.

(b) Fifty percent foi pipelines carrying liquefied petroleum
gas and other flam-able liquids with low flash point

(c) Sixty percent for installatiuas cn gas pipelines.

(2) Steel pipe without a casing laid longitudinally on Railroad
rights-of-way or on Railroad property. (The followinat
percentdaes arilW to hnevw at 4mm'

%A) Sixty percent for installations on oil pipelines.

(b) 7orty percent for pipelines carrying liquefied
petroleum gas and other flammable liquids with
low flash point.

Wc) Forty percent for installations on gas pipelines.

Design ceMautations showing cempliance with the requirements o Para-
graph. 5A(1) & 5A(2) prepared by a Registered Professional Engineer,
shall accompany the application for occupancy.

If the maximW allowable stress in the carrier pipe on either side of
the occupancy of Railroad property is .ess than specified above, the carrier
pipe on Railroad property shall be designed at the same strers as the ad-
jacent carrier pipe.

Requisites for carrier pipe under Railroad tracks shall apply for a
minim distance of 50 feet (mc:asured at right angles) from cente-line of
Outside tracks, or 2 feet beyond toe of slope, or 25 feet beyotd the ends
of casing, whichever is greater.

Carrier pipes within a casing shall be designed for Railroad live
luds as if they were not encased.

- -
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AU2 pip~es shall be designed for the external and internal loads to
'hiich thc,7 will be subjected. The dead load of earth s1'all be considered
20 pounds pe-r cubic foot. Railroad live loading saUl be Cooper-s E-80
with 50% addesd for impact.* In any event on Railroad property or where Rail-
road loading will. be experienced, the following shall be the minim=m require-
ments for carrier pipes:

A. Reinforced concrete pipe-ASTM Spec. C-76, Class Vp 'Wall C

B. Dctile Iron Pipe - ANSI Spec A21.51, Class 6

Ci Cast Iron Pipe - For Culverts and Gravity Sewe-s - ASTM siece A-l42
Extra Heavwy

Cast Iron Pipe for water and other mat,-rirals waler prsssuro
shall conform to the current ANSI sp-icifica~ions A-a1 5ories
21/45 Iron strength with plain end, compression type or mech-
anical joints. The strength to sustain exterrz. Railroad and
other loadings shall be computed in accordance with the cutrrent
ANSI A-21.1 "Thickness Design of Cast Iron Pipull.

Do Vitrified Clay Pipe - ASTM Spec. C-700* Extra Strength

U. Cor-ugated Metal Pipe -ARUE Spec. Chapter 1. Part 4.

* .S X S.. .

Pressure: AWWA Spec. C-400, Cl. 150 Mine
Go Others - as approved by Chipf Engineer.

Anl pipes, ditches Pnd other structures carrying surface drainage on
Re12rsd propertY aWdoc crossing under Railrcad tracks shall be designed to
6Y tb* rii-Oft from a one hundred (100) year storm. Computations indicating
this d02ig0 and suitable topographic plans, prepared by a Registered Profession&l
20aglzew, shall. be submitted for Railroad approval. If the drainage is to cLism.
Obag IntO an, eisting drainage channel on Railroad right-of-way and/or under
Ra&Lroad traScks, the Cop*utations should include the hydraulic analwrsis of any
1MdatIftg truqI-urs Submitted with the computations should be forz~l approval
*t the, Proposed design by the appropriate governmenLal agency.

CarrYiug pipes shall be laid with suffici~ent slack so that they are not

6. casin in
A. Casing PiPe and jitdints shall be of metal and of leakproof construction,

"19i'"u fur the fartb and/or other pressures present, plus a Cooper 's 3-80
2"2"4o.4 11v.. loading with 50% added for impact.

6 6-
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LIVE WAPS, INCLUDING IMPACT, FOR VARIOUS HElGHTS OF COVER FOR COOPER E 80

HGT/COVER (FT) WAD HGT/COVER (FT) LOAD HGT/COVrR (FT) LOAD LB/FT2

2 ........ 3800 10 ......... 1100 20 ......... 300
5 ........ ,1.o 12 ......... o800 30 ......... 100
8 ........ 160a 15 ......... 600

TABLE OF MINIMUM WALL THICKNESS FOR STEEL CASING PIPE
(For Information Only)

Nominal Thickness - Inches

Coated or Uncoated Nominal Coated or l',coated Nominal
Cathodically and Diameter Cathodically end Diameter

Protected Uniprotected Inches Protected Unprotecsd Inches

0.188 0.251 Under i4 01406 0.469 28 & 30
0.219 0.282 l4 & 16 0.138 0.501 32
0.250 0.313 18 0.469 3..13P 34 & 36
o.281 0.344 20 0.500 o. 56 -, 4o & 4
0.312 0.375 22 0.563 0.626 48
0.3. O.07 24 0.625 0.688 5'
0.3T5 0.1.38 26

Smooth wall steel pipes with a nominal diameter of over 514 inches vill not be, permit!

BS. Steel p i ne *b o,, I ' h o ^ t -4.. . , 4 -.. .y , .... .. . a. - 0 - . . ..

C. Cast iro, pipe may be used for a casrig, provided the method of install-
ation 1 by open trench on.Ly. Ccst iron pipe shall conform to the current ASTt
Specifications A-142, Extx4 Heavy. The pipe shall be of the mehanical joint
type or plain end type vitn erepression type couplings .

D. Corrugated metal pipe and corrugated structural plate pipe may be used
for casing only when emplaced by the open-cut. method. Jacking or boring through
Railroad embankment is not permitted. Pipe shall be asbestos-bonded, bituwinous
Coated and shall conform to the current American Railway Engineering Association
Specitications Chapter 1, Part 4.

2. Tunnel liner plates shall be galvanized and bituminous coatf.-. and shall
conform to the current American Railway Engineerine Association Specifications
Chapter l.. Part 4. In no event shall the liner plate thickness be 1,Vss than
0.1046 inches.

If the tunnel liner plates are used only to maintain a tunnel ed ojren-
Lng until the carrier pip- is installed, and the carrier pipe is installed and
the annular spafe between tne carrier pipe and the tunnel liner is ctopletely
tilled with cezent grout r-ithin a reasonably short time after completio, of th.
tunnel. tLen the tunnel liner plates need not be galvanize.1 and co-ted.

3. Neinfcrced concrete pip* may be used for a casi4. It shall conform
to the cuwrent ASTH Specifications C-76, Class V, Wall C. It shall be used
only in the open cut and Jacking methods of installation.

%,
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If concrete pip. Is to be jacked into plac3, grout holes tapped for no
smaller than 1j Inch pipe apaced at approximately 3 feet around the circumference
and approiMately 4 feet longitudinally shall be cast into the pipe at manfcturee

Kindiaslyupon completion of Jacking operations, the installation shall be pres-
sure grouted as specified in Paragr~ph 15tC.3)a hereisi.

Go The inside diameter of the casing pipe shall be such an to allow the car-
rier pipe to be removed subsequently without disturbing the caring or the Z-.adbede
For steel pipe casings, the inside diameter of the casing pilpe shall be at l.east
two (2) Inches greater than the largest outside diameter of the carrier pipai jnints

Sor couplin~gs, for carrier pipe less than six &) inches in diameter; and at least
four (4) inches greater for carrier pime six t,6) inches and over in diameter.

For flexible cading pipe# a mit.imu vc~rtical deflection of the casing pipe
of 3 percent of its diameter, pu3 1/2 inch- shall be pro-Aded so that no loads
froM the roadbed, track, tritffic or cosing pipe itself are transmitted to the
carrier p~pe- When insulators are u'3ed on %she carrier pipe, the inside diamester
of the flexible casing pipe shall be at l"vtast two (2) inches grer-ter than the
Outside diameter of the carrier pipe for pipe ltss than eight (8) inches in diam-
eter; at least 3-1/4 inches greater for pipe 8 !nch--a to 16 inches, inclusiv!!, in
diameter; and at least 4-1/ inches greater for pips 18 inches and over in diameter.
In no evgnt Shall the casing pipe diameter be gr-.ater than is necessary to permit
the insertion of the carrier pipe.

M4. VI, PelcziPe is us ed. the lointsa sLU be fully' welded compuiltely
around the circumference of the pipe.

J-. Casing Pipe Under Railroad tracim ant; across Railroad rights-of-way shall
mtQeuud' the tll Of the following distances, measured at right angles to center-.
liii. of track:

1. Acre. the entire width of Railroad right --of-way (See paragraph 4.D).

2. Three (3) feet beyond ditch line.

3- TWOm (2) feet beyond -toe of slope,

4. A UMIniM distance of 25 fest each side from centerline of outside
track when casing is sem at both ends.

5. A miimu diStanc Of 45 fea+. from centerline of outside track when
casing in open at both ends.

70 Tbdistancel1.5 (C +D) +4.5 feet as indicated on Piato I-.

I. If tisma tracks are conatruztoqi in the future, the casing shall be
inbem @nm jidig~ at the O'Cpense 0o thae owner.



7. PROTb TMN AT ENDS OF CASING

A. Casingm for carriers of flammable substances shall be sui able sealed
to the outcide of the carrier pipe. Details of seals shall be shown on the
plans.

B. Casings for carriers of non-flammable substances shall have both ezads of
the casing blocked up in such a way as to prevent the entrance of foreign mater
ial, but allowing leakage to pass in the event of 4 carrier break.

C. Where ends of casings are at or above ground surface and above h'gh wat
level, they may be left open, provided drainage is afforded iz such a mannor
that leakage will be conducted away from railroad tracks and s-6ruct-. .'es.

8. vimTS

A. Sealed casings for flammable substances shall be properly vcnted. Vent
pipes shall be of sufficient diameter, but in no case less than t--o (2) inchus
in diameter, -nnd shall be attached near each end of the ca-i., and project
through the gmund surface at right-of-way lines or not less than 45 feet
(measured at right angles) from centerline of nearest track.

B. Vent pipes shall extend not less than four (4) feet above the ground
surface. Top of vent pipe shall have a dowrn-turned elbow, properly screened,
or a relief valve. Vents in 0 -Stiono oub -ad t^ h".-h 't .h -

0_OvC thina;dxjzua d Im;w,.1VA uA high wawer and sn&!! oe supported and protected
in a manner approved by the Cnief Engineer.

C. Vent pipes shall be at least four (4) feet (vertically) from aerial
electric wires.

D. When the pipelir-. is in a public highwey, street-type vents shall be
installed.

9. SIGNS

A. All pipelines (except those in streets where it would not be practical
to do so) shall be prominently marked at rights-of-way (on both sideb of track
for umdercrossings) by durable, weatherproof signs located over the centerline
Of the pipe. Signs shall show the following:

l. Nave and address of Owner
2. Contents of Pipe
3. Pressure in Pipe
4. Depth b law grade at point of sign
5. Emergency telephone in event of pipe rupture

For pipe :ines running longitudinally on Railroad property, signs shafl oe
plactI over the pipe 'or offset and appropriately marked) at all changes in
direction #If the pipe line. Such signs should also be located so that when

Astanding at one sign the next adjacent marker in either direction is visible.
In no event shall they be placed less than 500 fect apart. -unless ou.hen~e
specified by the Chief Engineer of the Railroad.

-9-
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10. SHUT-OFF VALVES

A. Accessible emergency shut-off valves shall be installed trithin diutonces
each side ef the Railroad at licati, s -3elected by the Chief Enginer of th.
Rail-oad where hazard to life and property ..hculd be guarded against. Where
pipelines are provided Ath automatic control stations and within distance"
approved by the Chief Engineer, no additional valves will be required.

11. DEPTH OF INSTALLATION

A. Casing pipe under Railroat' tracks and across Railroad rignts-of-way
shall be not less than 5-1/2 feet from base of rail to tup of casing at its
closest point, except that -under se-ondary or inchstry tracks this distance
may be 4-1/2 feet as approved by the Chief Engineer. On other portions of
rights-of-way where casing is not directly beneath any track, the depth from
ground turface or from bottom of dltche* to top c'f casing shall be not less
than three (3) feet, unless othex wise specifiad herein.

B. Pipelines laid longitudinally on Railroa rights-of-way, 50 feet nr
less from centerline of track, shall be buried nut less than five (5) feet
f rm ground surface to top of pipe for pipelines carrying oil, gas, petroleum
products, or other flammable or highly volatile substances under pressure and
all non-flammable substances which by their nature or pressuro in the judgment
0of th ChiefC Migiiw may be hazardous to iiie or urovertv. ror vinellnes
c&_l n water, sewage and non-flamable substances, the distance from surfac6
of ground to top of pipe may be four (4) feet.

C. The pipeline is subjected to Railroad loading and it shall require a
csing or be of special design approved by the Chief Engineer when it is %ithin
the line of track live load influence as shown on Plate III.

D. Where pipeline is laid more than 50 ieet from centerline of track, the

d cover shall be at least three (3) feet.

12. DM'IT AND TESTING

A. For pipelines carrying flammable or hazardous materials, ANSI Codes
D 31.8 and B 31.4, current at time of constructing the pipeline, shall govern
the inspection and +esting of the facility on Railroad property, except that
proof-tbsting of strength of carrier p're shall be in accordance with the
reurients of ANSI Code B 31.8 for location Classes 2, 3, or 4 or ANSI
Code B 31.4, as applicable, for all pipelines carrying oil, liqu-fied petroleum

as natural or manufactured gas, and other flammable substances.

43. C UTDDE PBOTNTIDN

A. Cathodic protection 3hall be appliee to all pipelines nd casnEs cL.ry-
lag flammable substances.

"10 -
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B. Where casing and/or carrier pipe is cathodicelly protected t-y other than

anodes, the Chief Engineer shall be notified and suitable test ,shall be made,

witnessed by the Railroad 4o insure that other Railroad structures avid facili-

ties are adequately protected from the cathodic current ;n accordnce with the

recommendations of Reports of Correlating Committee on Cathodic Protectien,

cxrrent issue by The National Association of Corrosion Engineers.

14. SOIL INVYTICfTIONS

A. For all pipe crossings 60 inches in diameter and larger tider +racks,
and at othar locations the Chief Engineer' may direct, 5oil borings o; czhersoil invet.tigations approved by the Railroad shall be mae ibo det ermine the

nature of the underlying material. (See Paragraph 3 relative to Pr ,cedures)

" B. ior pipe crossings less than 60 inches in diameter undo,- rPc-,s# and aT.

other location! as the Chief Engineer may direct, soil borings or .ther approve
investigations ray be required when, in the 'Judgment of the Chief Engineer, the,
are necess&iy t. determine the adequacy of the.,design and construction oi the
facilities.

C. Borings shall be made on each side of the tracks, on the centerline of
t.hq p,1e qrovsing, and ,ab close to th.e tracks as oracticable. (e PrPrephV"Lt,.to a. uo Poceaiures) a " R"tZp

D. Soil borings shall be L, accordance with the current issue of the
American Railway Ingineering Association Spcifications, Chapter 1, Part 1o
"Specifications for Test. Borin6s. Soils shall be investigated by the split-
spoon and/or thin-walle tube method and rock by the Coring method specified
thereinas approrriat s.

e. Soil toring logs shall clearly indicate &a_ of the following: (Plate VI

(1) Boring number as shown on boring location plan
(2) Elevation of ground at boring, using same datum as the pipeline

construct ion plans
(3) Description or soil classification of 30i18 and rock encountered
(4) Eavatiors or depth from surface for each change in btrata
(5) Identification of where samples were taken and percntage of

recovery
(6) Location of ground water at time of sampling and, if a-.-ailable,

subsequent readings
7) Natural dry density in Lbs./Sq.ft. for all strata

8) Unconfined nompressive strength in Tonsf/q.rt. for all etrata

(9) Water conteat (Percent). Liquid limit (Percent) and Plastic
limit (Percent)

(.0) Standard pmnetration in Blows/ft.

The location of the carrying pipe and casing shall be supcrimposed ,on
the Boring logs before submission to the Chief Engineer.

Soil investigations by Auger, Wash, or Rotary drilling are not acceptabl



F. 9ail Boring logs shall be accompanied with a plan drawn to scale showitg

locutior of borings in relation to the tracks and the proposed pipe location,

the elevation of ground surface at each boring., and the elevation of the bLe

U U ofth tracks.

15. CC =CTDN

A. Casing pipe shall be so constructed as to prevwnt leakage of ani mutstance

from the casing throughout its length, except at ends of casing where ends are
left open, c" through vent pipes when ends of casing are sealed. Casing shall
be Intalle 4 so as to prevent the formation of a .aterway under the R&ailroad,
and With an ir-cn bearing throughout its length, and shall slope to one end
(excp+ for longitudinal occupancy).

B. iiistallations by open-trench methods will be permitted only wi th the
apprewal of the Division Superintendent of the territory invol-,ed an she-1
aasp37 with the current American Railway Engineering Association S-ecifica-
tcnas, Chapter 1, Part 4, "Installation of Pipe Culverts."

C. Casing pipes shall be installed by the following methods--

(1) Jackinit - This method shall be in accordance with the
current American Railway Engineering Association Specifi-
cations3, Chapter 1, Part 4, "Jacking Culvert Pipe Through
Fills." This operation shell be conducted without hand-
mining ahead of the pipe and without the use of any type
or borInt. auiurine, or crl.LL1ne eouirment.

Bracing and backstTs shall be so designed and
jacks of suffic ent rating used so that the Jacking can be

progresse'A Without stoppage (except for adding lengths of
Pipe) vntLl the leading edge of th pipe is at least the

istance I.,c (C + D) + 4.5 feet (see Plate II) beyond the
last track.

(M M - - This method employs the use of an oil field type
r4ock roler bit or a plate bit made up of individual roller
catt r wnits which is solidly welded to the pipe casing being
Installd and Which is turned as it is advanced. Tbe pipe is
trn-ed fO.- its entire length from the drilling machLae to the
head to 9Lv, the bit the necessar; cutting action aginst the
g being drilled. A high density slurry (oil fild drilling

Wd) is injected through a small supplY line to the head which
ets as a cutter lubricant. This slurry is injected at the

rea of the cutter units to prevent any jetting action ahead
of the pipe. The drilling machine runs on a set of ateul rails
and is advanced (thus advancing the pipe) by a set of hv&-au.1c
lacks. The zethod is the same whether cath or rock iu being
drilled. Mthods of a similar nature shaU. be subaitted 'o
the Chief &kigneer for approval.

-12 -
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(.)a Tunneling - Tunneling operations shall be conducted as
approved by the Chief Engineer. Care shall be exercised in
trimming the surface of the excavated section in order that
the steel liner plates fit snugly against un4isturbed materiel.
Excavation shmll not be advanced ahead o2 the previously in-
stalled liner plates any more than is necessary for the in-
stallation of the succeeding liner plate. The vertical face
of the excavation shall be supported as nectscary i.o prevent
sloughing. At any interruption of the t"neling operatiou,
the heading shall be completely bulkheaded. Unless otherwise
approved by the Chief Engineer, the tunneling shall be con-
ducted continuously, on a 24-hour basis, until the tunnel liners
extend at least the distance 1.5 (C + D) + 4.5 feet (see 'late
II) beyond the centerline of the last track.

A uniform mixture of 1:6 cement grout shall. 1e
placed under pressure behind the liner p. ltcs to )'ill auy
voids existing between the liner plates and the undistarbed
material. Grout holes tapped for no n-mnaler then 1--inch
pipe, spaced at approximately 3 feet around the circzxference
of the tunnel liners, shall be provided in every thrd ring;
Grouting shall start at the lowest hole in eacL grout pfn-.1
and proceed upwards simultaneously on both sides of the tunnel.
A threaded plug shall be installed in each grout hoe as the
grouting is completed at that hole.

Grouting shall be kept as close to the heading as

Grout!ng shall .proceed as directed by the Chief Engineer, but

in no evcnt shall more than six lineal feet of tunnel be pro-
greased beyond the grouting.

b Tunnelinm Shields - All pipes 60 inches and larger in
diameter shpll be emplaced with the use of a tunmeling shield,
unless otherwise approved by the Chief Engineer. Pipes of
smaller diameter may also require a shield when, at the sole
discretion of the Chief Engineer, soil or other conditions
.4ndicate its need.

The shield shall be of steel construction, de-
signed to support railroad track loading as specifi-d Ifn
Paragraph 6A herein, in addition to other lotdings it must
sustain. The advancing face shall be provided with a hood,
extending no less than 20 inches beyond the face and extend-
lng around no less than the upper 2400 of the total circum-
ference. It shall be of sufficient length to permit the
installation of at least one complete ring of lioer plates
within tht shield before it is advanced for the installation
of the next ring of liner plates. It shall conform to and
mot exceed the outside dimensions of the pipe being em-
plr.ed by more than one inch at any point on the periphery
Vuless otherwise approved by the Chief Engineer.

-13 -
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It shall be adequatLly braced and provided with
necessary appurtenances for c1letely bulkhtading the face
with horizontal breastboards, and arrangEd sc that the ex-
cavation can be benched as may be necessary. Excavaticn
shall not be advanced beyond the edge cf the hood, except

- in rock.

Manufacturer' s Shop Detail plans and manufac-
trer's computations shcwing the ability of the tunnel
liner plates to resist the Jacking stresses shall be sub-
nitted to the Chief Engineer Ior approval.

For Jacking reinforctd concrete pipe, the shield
-Amal be fabricated as a special section of reinforced con-
crete pipe with the steel cutting edge, hcod, breasting
* tts leflt5, etc., cast Lito The pipe. The wall thicknuss
and reinforcing shall be designed for the jacking stresses.

Grout holes tapped for no less than li-inch
Pipe, rpaced at approximately 3 feet centers around the
Uicrumferenc of the shield ('-r the aforementioned special
reinforced concrete section) aLrd no more than 4 feet centers
loagitudinally shall be providd.

Detail plans sufficient to determine the adequacy
at the shield, accompanied with de3iga cxlculaticns prep-.red
bY a Roistered Professional Engineer. shall be submitted to

until such approva3 is obtained.

() g - This method consists of pushing the pipe into the
fill with a boring auger rotating within the pipe to remove
the sPedl. When augers, or sinl- devce, are used for
pie 40pacement, the front of the pibe shall be provided
hLdh xechauical arrangements or devices that ill positively
p"Ifat. the auger and cutting head from leading the pipe soth" there will be no ursupported extavrticn ahead of the
Ppe The Mager and cutting head arrangement shall be re-

movable fro within the pipe in the eveut an obstruction is
en00otere. The Over-cut by the cutting head shall not
Omwo the outside diamter of the pipe by more than one-half
incA. The face of the cutting head shall be arranged to pro-
Vide reasonable obstruction to the free flow of soft or pooraterial.

The use of water or other liquids to faciltate
'eag lam0eMt and spoil removal iz prohibited.

Plans ad desritton' of the arrangement to be
Ufed shall be submitted .40 the CL'ef %&Lneer for approval and
ao work shall proceed util suc approval is obtained.

-14-
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Any method which employs simultaneouR boring
and jacking or drilling and jacking for pipes over 8 inch:.4
In diameter which does not have the above approved arrange-
ment WILL NOT BE PERMITTED. For pipes 8,inches and less in
diameter, augering or horing without this arrangement may be
considered for use ouly as approved by tte Chief Engine-r.

D. If an obstruction is encou.ttred during installation to stop the
forward action of the pipe, and it becomes evident that it is impossible to
advance the pipe, operations will cease and the pipe shal) be abandoned in,
place and filled completely with grout.

E. Bored or jacked installations shall have a bored hole exsentiall
the same as the outside diameter of the pipe plus the thickness of the
protective coating. If voids should develop or if the bored hole diameter
Is greater than the outs.de diameter o' the pipe (plus coating) by morn-
than approximately 1 inch, groutinD or othier m.ethods approved by the Chief
Engineer shall be employed to fill such voids.

F. Pressure grouting of th so.l: or freeting of the soils before
jacking, boring, or tunneling may be reqvired at the direction of the "hief
Engineer to stabilize the soils, control vfter, prevent loss of materia
and prevent settlement or displacement of embankment. Grout shall be
cement, chemical or other special injection material selected to accomplish
the necessary stabilization.

0. The materials to be used and the method of Injeetton shall bo
r~ered IDY a !!=&!tcrc! ="'"C. ZU 2 . V4t& U.Y allA 'CAJU
and qualified company specializing in this york and submitted for approval
to the Chief bugineer before the start o-& work. Proof of experience an
competency shall accompany the submission.

H. When vater is known or expected to be encountered, pumps of
sufficient capacity to handle the fly shall be maintained at the site
and, upon approval of the Railroad to operate them, they shall be in
constantly attended operation on a 24-hour basis until, in the sole
Judgment of the Railroad, their operation can be safely halted. When
devatering, close observation shall be maintained to detect any settle-
went or displacement of railroad embankment, tracks, and facilities.

I. All operations shall be conducted so as not to interfere with,
Iaterrupt, or endanger the operation of trains nor damage, destroy, or
endanger the integrity of railroad fao.ilities. All work on and near
railroad property shall be conducted _r accordance with railroad safety
rules and regulations. The contractor shall secure and comply with
the railroad safety rules and shall give written acknowledgment to the
Railroad that they have beer received, rcad, and understood by the
contractor and his employees. 3perattons will be subject to hailruad
inspection at any and all ti'es.

~- 15 -



1.All cranes, lifts, or other equipment that will be opera.ed S i the

viciity of the Railroad's electrification and power transmission fat-i.lie

shall be electrically grounded as directed by the Railroad'sChief En-iflees

K. At .11 times when the work is being progressed, a field sup.ervisor
foar the work with no loe than 12 months experience in the operation of tbe

equipmt being used Mhall be present. If boring, drilling, or similar
machines are being used, the machine operator also shall have no less taA)I
12 manths eiPeriencein the operation of the equipment being u.sed.

Le Blasting will not be p#-rzitted under! or near railroad tracks and

X. lauiwr equipment or personne% are working closer than 15 feet
to fte centerline of ar adjacent track, that track shall be considered as
being obstructed* Insofar as pm'sd~l*. all operations. shall be co~nducted±
No le than this distance. Operatirins closo~r thsn 15 feet to the center-
Line of a track shall be conduct~id onliy with the permission of,, and as
diresteld tW, a duly qualified railroad wiployer. present ott tho site of the
work.

X. Crossin of tracks at grade by equipment and personnel is prohibited
ORnept by prior arrangement with, and an directed by, the Railroad's Chief Zgii4.'Z'.

3..WFW Or TimCa

A. Whi the jacking or the tunneling method of installatio is used,
=4depudiM~ Wpon the size and location of the crossing~s, t mporary tra'.k

OPiPOtUMg Structures shall be installed at the direction of the Chief

3- Sh 'Pe of temporary track suapporting structures to be installed
shell be qPrw. by the Chief hginsew.

U116 Dass tUMVis agreed, all Work Involving rail, ties and other
temek intinal will be perforsed by the?. &.lroad's employees.

-16-
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17. pWPELUINE ON RIDGES

A. Pipelines carrying flammable substances or non-flarmable subtances,
N. which by their nature might cause damage if escaping on or near railroad

facilities or personnel, tull not !e installed on bridges over railro"d
tracks or bridges carrying railroad tracks.

B. In special cases when it can be demonstrated to the Chief Engineer'"
satisfaction that such an insallatoLn is necessary and that ro practicable
alter-native is available, the Chief Enginecr. may permit the installation end
only by special design approved by him.

C. Pipelines cn bridges shall be so located as to minimize the possi-
bility of damage from vehicles, railroad acipent, vandalism and other
extexnal causes. They shall be tzcased .- a casing pipe as the Chief
Engineer may direct.

18. BNDDG AND GROUNDING OF PIPES INK iC2IFIED TEMUIO)H

A. Carrier pipe shall be enclosed :n a metal casing that is isolated from
Carrier pipe by approved insulators h'.ving a dielectric value of not labs
than 25 k.v. that provide an air gap betwen carrier pipe and casing of not
less than 2 inches.

B. Carrier pipe supporting hangers, mountings or cradles shall provide
an insulation value of not less than 25 k.v. and an air gap of not less thar
2 inches between casing and any portin of mounting assembly.

U, Uasing shall be bonded to Railroad's return at each end through bridge
steel or direct when girders are of ncn-conductive material, conforuing to
X.T. ll;d-12 (Details for Power Bonding of Structures), and Plate V.

19. AB W MND PIPELIN!3

A. For all abandoned pipe crossings undur track and for such other occu-
pancies as the Railroad may direct, the omer of the pipeline shall notify,
in writing, the Chief Engineer of the Railroad of the intention to abandon
and shall remove the facilities or shall completely fill by cement grout,
oCpacted sand, or other methods approved by the Chief Bagineer, &l pipes
and voids resulting from the presence of the abandoned pipeline.

20. mMIAwGS

A. Occupancies shall be designed, and their construction sha)l be accom-
P3ished, so that adequate and uninterrupted drainage of Rilroad right-of-way
is Maintained. If, in the ccarse of construction, it may be necessary to
block a ditch, pipe or other drainage facility, temporary pipes.. ditches or
other drainage facilities shall be inztA12ed to maintain adequaLe d.-inage,
"s approved by the Railroad. Upon completion of the work, the tempoary
faCilities shall be removed and the permaneat facilities restored.

0 - 17 -
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PLATEI
1 RFORMplON To BE SHOWA N P LA.,* 5E.CT!OX CF~DRAWINGS

Highway Urnits
VENT AND SIGN (~ePr 01)

A.

PROPOSED PIPE

SCALEOF DRWINGTOTBESHOW

1*urs'rapsar s a be showniclon on Siegnalns,

It te pop.~uI ipe s t sere anew veopm htw m hooi m pihe are is

is~~~~pl anour alhe shnonths lae

Mss-



PLATE I

INFORMAATION TO BE SHOWN ON PROFILE
SIECTION OF DRAWING

SEE PAR. 5

SE.E PAR.AJLROAD

.VRAiLROAD IPROPERTY UNE

VEN, 5E: PAR.8 PAR.5

IGN, 5 ~

ARS.c PA EL i~P

-STrac PAR. I I

7nlec
CAReIE PIPE 3
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PLATE]IL
LONGITUD114AL OCCUPANCY

P-AemoAu PFtaP.TT Lw~t RI@AD PROPERTY

SS I 1 J&~PA 434 11

?I ~LO~ssY1JPINAL PIPLIME

$IMSHr.-%.i, 1= & 11D

SCALL. HW(iz:
VERT:

Track live load

See Par. 3

ELEATIOW!

£8.QZLON #& O PAIPECC

CA!LE HO PIP
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PIPE CROSSING -DATA SAtET

In addition to plana and profile 'nt crossing, drawings submitted to.
Railroad's, approval shall contain the 1&Ollo'4ng informati'-

Pipe D~ata
Car~Ie Pipe Can ing Pipe

Contents Tb Be Handled. ...- ______ _ ____ ____

Normal Operating Pressure ..... ---

NOMial se Of Pipe * a a III o ____________

0. S. Diameter . . . a . ______________

1* S.9 Diameter .*.... .. _______________ -

Wall 'Thickness ........... 
- _ _ _ _ _ _ _ _ __________

Wiiht NPPot . . .. . . . 6 .___ .___._

N Aterial . . & 0 * * 0 * 0 0 0 0 *

Process of Manufacture.. ....

SIP'~ificsition o e ** 0 0 __________

Graide or Class***** ** ___

7'at Pressure 0 00 . 6 0

ITye of Joint 6 0 a 0 a * 00 0

Type of Coating 0*0*00****____________________ 
-

Detail, of Cathodic Protection 0* ___________

Details of Seal ox. Protection a
Br5sof casing * ... , ________

Method Of Installation ****** ___________

Character of Subsurface Material
'at the Crossing location *..______________

APProximte Ground Water level ***-_____________

Source Of Information on Subsurface
Conditions (Doringg, Test pits
or Other) *.. 0 .

NT:Any' soil investigation weide un railroad ;rancrt.- or adjacent to trmcke shallbe carried on under the "UPervision of Railroad Companry's chief Zigineer.
(See Par. 3A)
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,,, . 1o 2304 BOREHOLE o. P L AT _ 'j 1
Tunnel for 42" Dia. Trunk Aper Sample

Poerma-yi iQnV n , 00 SPLIT vws .4 III*IIIIiIII INAURA6 MOISTURE

Central Railroad ' 0.D SELDY TUSL 0 PLASIc AND LIOUID LIMIT t-O
LOCATION.

a, DIA COMK 0
_ _PUSMED° ....... ti RPUNDRAINrD TAIAXIAL AT

VANE VEST AND NS:,.*IVITY £ E + STRAIN AT SAItURE 
"- 

10

HOLE LOCATION *.'ED DATUM SEE DRAWING NO. I

FILL~~F 11Lrs~R; sko'K ~ T . .
S O I D E C IP I NL V o 4 9 401 60 A IPO 

G  
LI MITS W11.0.1k~

, ~~EE on v,,- .',-- , . , C.G , . . .,

) "FILL - Mixture of organics, -2.-... -* ...

f gravel, silt and clay, becoming _-_____.__

more clayey wiLh depth, black to
grey, reist, (Lirm to stiff) _ _-..

% ~10 -
. ~~59.0 4--+....

SILTY CLAY- Silt and sand seams .

I some gravel, laminated, reddish __ ]
brown with grey seame, moist, t T..1:: ......becomes softer with depth,
(hard to very stiff) 1 : ---.--- 71 126

II,/ Liner Invert j ---
"-El.576.0' . - 17

78.0 ~l~ j
SILTY ClAY -some wet silt 1 " *-.4 "*

. seams, grey and brow, layered, 4.- - '120

(very stiff) -5 l

4 .4'-1- ~-t-- Vane

571.0) #-t
SILT = thin clay seams, reddishbrown, wet, (compact) 30 I --

TERMINATED 568.2 i

NOTES:,t ~ ~ j ~ -

1. B0rehole drilled by S.O.I.L. on 4- .,
Jan. 20/76 with continuous .. .
flight auger equipment. T. J._ 4

2. Borehole terminated at 31 ft. 40 ...... --
depth and hole open to 30 ft. ---
depth. - . ...

3. Piemometer installed at 29 ft. Fj- --- E
depth and seiled at 27 to 28 ft 45.-- --- -
depth. I -'-- .

. ATER LEVL OBSERVATIONS I t .:J. - -

DATE DEPTH (ft.) H- -4
On completion Dry 50 4___

Jan. 21/76 27.3 t . ,:- " -
Jan 23/76 Dry at 27.5' .. ... 1f.411
Jan. 26/76 " "
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7. CE..-s..

PUBLICATION STANDARDS SOURCES

ANSI American National Standards Institute, Inc,,
1430 Broadway
Now York,, No T. 1001.8

ASN American Society for Testing anu Materials
1916 Rate
Philadelphia, Pa. 19103

ARM 'Aerican Railroad Engineering Association
359 East Vo'n Buren St.
Chicago, 1ll. 60605

Zi;&aT.ioflLL Association of Corrosion Engineer
Housto, Texas 77026

AWLk AmeIcan Water Works Associk-tions Inc.
Tim 'Park Ave.
New Yorkac, New York 10016

NOTI:

IX othe' than American Railway Engineering Association (AREA),
LAeican 3ociet' for T-Ating and Materials (AsmH), and Azerican National
Standards (ANSI) specifications are referred to for design, materiale or

hpor. the plia=~ and specifications -for the work, then c-,pies of
the. applicable sections of such other specifi-:3tions referred to 3hall
a@Cccmau the Plans and specifications for the work.
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APPENDIX 5

ECONOMICS

Methodology

PThe economic justification of the proposed improvements was determined by
comparing the average annual benefits accruing to the project over its
economic lifespan to the equivalent annual costs. In general, the benefits
should equal or exceed the costs for the Federal Government to participate in
the project. Exceptions may be made in cases where substantial, non-quan-
tifiable environmental quality benefits exist.

Benefits and costs are made comparable by conversion to an equivalent time
basis using an interest rate of 7-1/8 percent, currently applicable to Federal
projects. The project lifetime is considered to be 50 years.

The analysis of costs and benefits follows standard U.S. Army Corps of Engi-
neers procedures. The value of all goods and services used in the project is
estimated on the cost side. Benefits considered include flood damages
prevented (existing and future), location, intensification, affluence, and
employment categories. The evaluation of damages prevented is based on a
damage survey which provides damage information related to various stages or
elevations of flooding. This information is combined with frequency data to
determine expected annual losses. Annual benefits are computed by sub-
tracting annual losses expected to occur with the project from those expected
without a project.

Economic justification is associated with the goal of maximization of net
quantifiable benefits. This is an economic concept aimed at sizing a project or
investment to the point where the greatest excess of benefits over costs
occurs. Maximization of net quantifiable benefits does not reflect qualitative
factors which may also influence the recommendation of a plan.

First Costs

First costs were determined for both structural and nonstructural alter-
natives. For the structural plans, quantities of principal construction items
were estimated on the basis of a preliminary design which would provide safe
structures for given conditions. First costs are based on a 1980 price level and
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include a 25 percent contingency allowance. Engineering and design along with
supervision and administration are estimated on the basis of similar projects
and amount to 15 percent and 12 percent of total construction cost, respec-
tively.

First costs for the nonstructural alternatives include expenses for flood
proofing and evacuation. The costs take into account the fair market value of
apartments falling into the demolition and evacuation category, but no attempt
was made to estimate the subsequent costs of relocating the tenants of these

'I apartments to new living quarters.

f The first costs of the alternative plans are as follows:

TABLE I

FIRST COSTS OF ALTERNATIVE PLANS

WEST BRANCH

Plan A - Lower dam $ 29,600
Plan B - Replace bridge, lower dam 384,900
Plan C - Channel improvements, etc. 2,496,900
Plan D - Flood proofing to 100 yr. 2,370,000
Plan E - Plan A and f lood proof ing to

100 year 1,982,600
- Plan F - Plan B and flood proofing to

100 year 1,641,900

SOUTHWEST BRANCH

PlanA - 50 s. f. cuvert$ 49,20

Plan A - 150 sq. ft. culvert an9120

channel 877,700
Plan C - 300 sq. ft. culvert 682,500
Plan D - flood proofing to 100 yr. 5,120,000
Plan E - Plan A and flood proofing to

100 yr. 1,618,200
Plan F - Plan C and flood proofing to

100 yr. 1,767,700

I) Annual Costs
Annual costs are determined by applying a capital recovery factor for a 50-year
project life with an interest rate of 7-1/8 percent. The respective annual costs
are as follows:
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TABLE 2

ANNUAL COSTS OF ALTERNATIVE PLANS

WEST BRANCHI

Plan A $ 3,200
Plan B 29,300
Plan C 186,300
Plan D 174,400
Plan E 147,000
Plan F 122,000

SOUTHWEST BRANCH

Plan A $ 37,200
Plan B 65,600
Plan C 50,600
Plan D 376,800
Plan E 120,100
Plan F 130,400

Flood Los ses

A detailed damage survey, conducted in 1977 by the U. S. Army Corps of
Engineers, gathered loss data for three zones in the West Branch and one in the
Southwest Branch of the Housatonic River in Pittsfield, Massachusetts. The
areas involved are: West Branch: Zone 1 - Linden Street to Wahconah Park,
Zone 2 - Columbus Street to Linden Street, Zone 3 - West Street to Columbus) Street; Southwest Branch: Zone 4 - shopping plaza and surrounding area. The
survey evaluated ot'ential physical damages, as well as potential non-physical *
losses.

The physical damage category includes any damages to or loss of buildings
and/or contents including furnishing, equipment, decorations, stocks of raw
materials, materials in process, and completed products. Loss of roads, sewers,
bridges, and power lines are typical physical damages. Damages to grounds,
fences, plumbing, utilities, appliances, food, clothing, furniture, and rugs are
also in the physical classification. Non-physical damages include business and
financial losses resulting from the disruption of normal profit and return to
capital, labor, and management. Emergency costs, including the cost of
temporary shelters and subsistence, were also estimated for various flood
elevations.
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A sample of properties in the flood plain revealed the following estimated
average market values:

Type Material Number of Floors Market Value

Residential Wood 1 $35,000

Residential Wood 2 $30,000

Residential Brick 1-2 $31,000

Commercial properties have market values ranging from the low thousands to a
high of $2.5 million. Many are in the $30,000 range. A cursory analysis reveals
that the total market value of the property potentially subject to flooding
during a record event is approximately $11 million. The damage survey sheets
on Tables 2 to .5 give an indication of typical properties and depths of
inundation.

Damages were summarized by category and zone as shown in the stage-loss
data of Table 6.

The damage survey shows that under present conditions, if floodwaters were to
reach the level of the 1977 flood crest, total losses would amount to $314,000.
A flood of this magnitude would affect many of the approximately 200 resi-
dences, 40 commercial establishments, 4 public buildings, and several utilities
located in the West Branch and would cause $169,000 in losses there. In the
Southwest Branch, 10 residences, 10 commercial establishments, I public
building, and several bridges, roads, and highways would suffer $1 45,00 in
losses.

Rarer events would cause substantially higher damages. A breakdown of
* recurrng losses at the 1977 flood crest elevation, the 100-year flood elevation,

and the 500year event elevation is shown in Table 7. The SPF, which is
defined as the flood that might be expected f rom the most severe combination
of meteorological and hydrological conditions reasonably characteristic of the
area, would result In a dollar damages similar to those of the 500-year event.
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TABLE 7

RECURRING LOSSES

(Thousands of Dollars, January 1980 Price Level)

1977 Flood 100-Year Event 500-Year Event

Category $ Losses % $ Losses % $ Losses %

WEST BRANCH

ZONE 1
Resideutial 11.3 7.5 370.5 25.1 706.2 26.8
Commercial 20.2 13.5 182.8 12.4 395.5 15.0
Public 118.8 79.0 840.7 57.0 1,359.1 51.5
Utilities 0.0 0.0 81.2 5.5 178.7 6.8
TOTAL 150.3 100.0 1,475.2 100.0 2,639.5 100.1

ZONE 2
Residential 15.6 83.1 543.7 72.7 1,204.2 75.3
Commercial 3.1 16.3 75.1 10.0 154.0 9.6
Public .1 0.6 15.6 2.0 30.6 1.9
Utilities 0 0.0 113.6 15.0 211.2 13.2
TOTAL 18.8 100.0 748.0 100.0 1,600.0 100.0

ZONE 3
Residential 0.0 0.0 0.0 0.0 12.0 4.4
Utilities 0.0 0.0 121.0 100.0 259.9 95.6
TOTAL T-

SOUTHWEST BRANCH

ZONE 4
Residential 23.3 16.1 95.9 1.5 135.7 1.9
Commercial 110.9 76.5 6,390.8 97.3 6,725.8 96.4
Public 7.5 5.2 23.4 30.8 30.8 0.4
Bridges 1.4 1.0 4.7 0.07 6.7 0.1
Highway 1.9 1.2 52.9 0.8 779 1.1
TOTAL 145.0 100.0 6,567.7 100.0 6,976.9 99.9
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Benefits

Flood Damages Prevented

The main benefit to be derived from the structural plans is flood inundation
reduction. This includes the prevention of both nonphysical losses and physical flood
damages to activities located within the flood plain. The benefit was calculated
utilizing "Expected Annual Flood Damage Computation," a computer program
developed by the U.S. Army Corps of Engineers' Hydrologic Engineering Center. The
program combines stage-damage input with stage-frequency input to obtain damage-
frequency information and expected annual damages. The average annual benefits are
computed by subtracting expected annual damages with the project from expected
annual damages without the project.

The entire computer program output follows. The output includes a listing of the
stage-frequency-damage relationship for each reach and plan, including the without
project condition. This is followed by an expected annual damage summary by reach
and damage category type. A grand summary for all reaches by damage category type
is then provided. (Abbreviations - Resid-Residential, Commer-Commercial).

The damage frequency relationship and expected annual damages can be computed by
hand calculations also. However, the accurate computation of expected annual
damage required a good damage-frequency integration procedure. The integration by
the usual hand summation of rectangular areas can result in significant errors because
of the nonlinearity of the damage frequency function. The computer program inte-
gration procedure yields results which are more accurate than hand calculations. For
purposes of comparison the traditional stage-damage and damage-frequency curves A
have been drawn for Zone 2 and are displayed on Plates 5-4 and 5-5.

Employment Benefits

The employment benefit results from the use of otherwise unemployed or under-
employed labor in the construction or implementation of a plan. Benefits are limited
to earnings by unemployed or underemployed labor resources in officially designated
areas. A "designated area" Is one which is officially designated as a TITLE IV
redevelopment area under the Public Works and Economic Development Act of 1965,
as amended (Public Law 89-136). In order to qualify for employment benefits, an area
must be designated on the basis of having substantial and persistent unemployment or
being an Indian reservation with the same characteristics. As of May 1978, Pittsfield
was determined to have substantial but not persistent unemployment and therefore,
does not qualify for employment benefits.

5-6



E EXPECTED ANNUAL FLOOD DAMAGE COMPUTATION 4
--7b IXmL'7S80 ji tMUlRY'T-vI 9 77 V-
V VERSION DATE DECEMBER 7# 1q78 *

0 -"7 THI .-IO C.tt"-A-P~ttR --. .INLUlE - -----M .

USERS MANUAL ADDITIONS -
31 CAR
6 NDOLYR + MONTH AND YEAR OF DOLLARS AFTER THE DG CARDS

H 6U-BEN-MUL-T PLi-ED- 8Y -TM-PR!Ct-I-YELtOJ JST

MENT FACTOR PLAF CJ2.). ENTER ORDER NUmBER 0

VIP C*R 0--
a PLAF PRICE LEVEL ADJUSTMENT FACTUR. ALL DAMAGE

-DATA-ON-TME--DG -CARDS -WILL-BE MULTIPLIED-BY.

THIS FACTOR, NDOLYR (J1,6) MUST BE PROVIDED.

PP CARD a
JOGPR---tl----StUPPRESS-SWUi ARY-Of 1ACH EGOv--- t$--

32 SUPPRESS GRAND SUMMARY-ALL CATEGORIES BY REACm

6vc---SURESS-1Lt--UMMARY -PRINTOUT

RV CA*0 NWO C VlE-Irr--V? -FULLY -TESTED' -_______

TT COMPUTER ANALYSIS OF PITTSFIELD MA HOUSATONZC RIVER iEST BRANCH
""r---IMAGE-"VALrUE$ AN, sioov

TT JANUARY 1960 PRICE LEVEL,197 SURVEY

**DAMAGE CATEGORY NAMES**

PN I WITHOUT CONDITION

PN 3 PLAN 5 REPLACE BRIDGEoLOWER DAM
p.. * PtArS c cikAitEi Ilr.t1'ItT5~tT'c

REACH NAMEoRN ZONE I

.,€, INPUT DATA ++44
RESUE[N¢ ZES*

IF *ueuu su.00 '30600D3 2O 00 D0 5
40 300 ,00 loo 1.25 1.00 *so ,2S .20

**FLOOD STAGES.*
t. -ToVU -1,o U -3.e -300 w,u -C,1' -. u'

1.00 1,0 2o70 3SO 3,90 4o50 6.40 7,00 9,00
*' "rr'; cr ,, -,u, €,-,., ,, . ".. ." t"';.'. .'- " ... '. .-.- - - -. -. * . . . . .. ..

n " i
" ,

'1 '.," " 4 ",-' .-'. ,,, .-,-',,,-. " .'..'....- ... .. ,. . .. "



-- SD a-Do o0 -W3 0 2400 -011.600 -o 0 10D0 2.
0, 3.00 5.00 7.00 9,00 11.00

% **FLOOD DAMAGE DATA**
---or -- A- 0,0 - ,o u;0 -- .-o ..- 4 .60 11U0 ----0-70--93.

190,60 426.40 6S0.20 87.00 1097.80

-N **FLOOD DAMAGE DATA**N ...o o o,-,3 o, -2011,7 -00.
",, - D - ---- 2 0.00 .1 8 -- . " .10 .-- - 7. -- "o.e

112 40 206,20 357.bo S09,00 660.40

**FLOOD DAMAGE DATA**i ; I ~3- ~ 00 00----- -t0-ti.O0 --6b .80 -- 18 6.-- 77--5 .-?7 0 ---0 .*

81.60 927.10 1272.70 1618,30 1963,90

**FLOOD DAMAGE DATA**
--c 0.00 0.00 .0 0- 0 -00 .-o0 -0 00----0.0

32.S0 97,40 162,0 227.00 292.40

**END OF INPUT DATA FOR PLAN I **

F LE@ ----"--Vr ---- o"- S O----CO4E R -'USLIC ----'.., -" I AL
1 60000 Ole -7.00 0,00 0,00 0.00 0.00 0.0

3 50.00 O1. .3.80 0,00 .10 .98 0.00 1.0
4-*O .-00 -- 3,-0 0V0u0 T 1 0 . .1 -0 -- 0 00 3.5
5 30.00 -1. -2.90 0.00 ,38 S.51 0.00 5._

---- 0 o - 1. 0,- 0 1.oo -- ,I2 --- 0639 -oo --- I
10.00 4.60 510 60,.80 0.00 70'.'9000 =I so 26;, .09 to--'7 19 ' 5 V,, u0 - .0'o

9 4,00 , 1.00 40.70 37 40 275:70 0.00 353.08

11 2.00 O1. 2.70 161.5 99.86 S29.76 22.75 813.9
191,1 -is~ 0 Vio -*s 24~?9 ,-1 0 --115 S5 -b 7 -,986 - -. 73 ~ 1 -02i2
13 1,es Ole 390 296.02 154,61 737,08 61.71 12b0 :2
ice loo i. ,,o-27 37790 ' -S--40-o13 lolls ?2 .1
1s .so O1, 6,00 S83,06 312,18 1169.02 142.90 2207.16 2oS 9-W. .v--Io. -2 -- S 7.6O -- 1-2 7.2-70 2a--0 2 4At. -
17 .10 Ol. 9,00 674 00 S09,00 1618.30 22700 3228.7

ZXP ANNUAL DAMAGE 11.06 7,38 38.03 2.00 sbeu
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*tACH NAMCRN ZONE I

*~+ INPUT DATA +.

S**FLOOD STAGES**

S70 1,40 2.20 2,90 3,20 3,80 5,70 7.00 8.50

**END OF INPUT DATA FOR PLAN 2 **

FRE LO. STAGE [SID- CMER PUBLIC -UT107"Y- O TAI

8 S000 a1, -7,00 0,00 0,00 0,00 0.00 0.,
- -0 -00 w!, , t0--00 09 . 0100-- . 00 ,
3 S0.00 -1, -380 0,00 '10 ,98 0.00

"-----01 t w1,u U0 , 9 03.33 00 -$
5 30.00 at, -2,90 0,00 '38 5:51 0.00 5.,
1 O--O0 "t, 1 ?3 o 9,01 i -'06 ----- 9,17 -- 00 11;
7 10.00 ei, 01.10 4,14 4.68 5s.82 0.00 b.,i

S-S -- 0 j .2 t i.26 i--23.sb- so 616 018o0 19
9 4000 a1. .70 31,91 32,21 228,63 0.00 292.,'
1I v -1, ,u , Ole0 "90 -1--T3W26.94 000 41.,
11 2.00 ale 2.20 112,60 7696 443.36 6.50 6 1
2-. -- 0s0 -!. 290-T 1 TS -s- .22 b.--32- 9 i23 82.

1.25 -1. 3.20 214,36 121.78 616.1S 38,99 991:
-1.00 -1. 3-;a-0 2SO---04 9 .92 19.80 T3.1

5 *so a1e 5070 504,73 259:19 1048.06 J20,15 1932.J

1? 610 1 8,s0 S88OS 0171,15 1531,90 211.15 3032.

KXP ANNUAL DAMAGE 9.17 6.32 33.32 1957 50.

U *. ....-.



REACM NAME-RN ZONE I

**** INPUT DATA 4+4+

**FLOOD STAGES**
-- 1 - 3 -111. -4o10 - "O--3-S a- W,-1---rS 0 "--Wl;73 0 -a

e30 90 1.SO 1.50 1.60 2.00 alo S,70 8.10

**END OF INPUT DATA FOR PLAN 3 **

FE FLOW ,fLT, RSI$D --- OMMR UBLI UTILITY OTA

1 80,00 s1, -7.00 0,00 0.00 0.00 0,00 0.
2-000 o , !.C0 .1D 1090.00 000
3 S000 -10 ..390 0.00 .10 .49 n,00
a 10 ;V0" - -0 4- S- , - -"00 -t,
S 30.00 wig .3,10 0,00 '10 4941 0.00 41
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a --- 00 ml -I.-0 02- 1 .60 113.00 0 w,00 ?0
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11 2 .00 -1. 1.S0 67.00 S4.00 342.25 0.00 463.1 C, -- t;o 0. W! t-"0 6 -0o 4- 00 429-2 --- 0 ------ 0A6 30

13 1.2S 01. 1.60 72.26 S7.32 355.56 0.00 486.
"--6 -" -00 01 ;-00 -' $I0 670 , 60 a 08,8 0 -----o .-0 - 57 .

is .SO O1. 4.50 367.S0 182.7S 800.73 81.18 147'2to *Is, Wig 9.7 PC0"7 m e -e--0 ,-06 LP fl 7,,'"---- 9329.

17 910 01, 8.10 773,29 440.87 1462,.7 198,15 ?875.

KXP ANNUAL DAMAGE S.95 4.48 2S.S '88 36s



REACH NAME.RN ZONE I

* + INPUT DATA *++

**FLOOD STAGES**
-- $it- t u 1uu eU 1*Su -1osu -r0D -6o5D *o.v -,ou -,&#

,4,40 "4o00 o3,30 -2.80 .2oO .2,00 '60 2,70 4.00

**END OF INPUT DATA FOR PLAN 4 **

-OR PtAASE-*I-- LN 4 -- PLAN C "" "" R.V+,O V'?,

FREG-- FL, OW 311TkG R1310 ----COMMER PUBLI UTILITY-TOI
1 80.00 O1, -7,so 0,00 0.00 0,00 0.00 0
3 50.00 o1, -3$0 0.00 .0,00 0,00 0.00 o
1 3000 -1. -6.0 0.00 0.00 0.00 0.00 0

--a,'--t0 *Coco =1m ,0o0 0,0000 -o0.- - - 0o-0O

7 10.00 O1, -S,60 0.00 0,00 0.00 0.00 0
-- -- O0 wi .'u 07003 • a00 0000 -

9 490 1l .4,40 0.00 '06 0.00 0.00
301. was. u u u.u u .0 o.-0 uo

11 2000 O1 w3,30 0.00 '10 3,43 0.00 3-$ ----t-o 0 Oleoo ;- -£ o;-o
IQ 0 ai 2 T0o-sb0 -6 a -112~ 0

". 1:2S at -2so 0.00 1.S0 7.95 0000 9
-- " a100 01,.00 -0D0 Z,90 11 ID0 0 -0 13
15 SO O1 .60 28.98 30,48 212,9u 0.00 272

17 610 a1, 4900 308.60 159,30 75S,35 60.95 1287

EXP ANNUAL DAMAGE ,89 ,56 3,07 .14 4
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REACH NAME-RN ZONE 2

V * INPUT DATA **,,

**FLOOD STAGES**
S* 1 a aoo -- 00 -3 - ----.0 3a- 0-'-2,0 0. --0-0

.so 1.00 2.20 3o80 4.60 So40 7,00 810 9,60

**STAGES FOR DAMAGE DATA,,

$.00 S0O0 7,00 9,00 11.00

S**FLOOD DAMAGE DATA**
---D 1 -1-i-0---0 0 -0- -- --- 900 01 --- 5 .b0 #----aI---8

126.60 466,00 860,30 1303,30 1699.S0

**FLOOD DAMAGE DATA**
-O---Do tif 0000t -ii 0 -1 70 ---- 3 -01- 9 "0 -- 2 *

35.70 66,80 117.40 164,90 208.50______

**FLOOD DAMAGE DATA**
uu 3 0000 V0 -a u a 00 0 *1n DI g

3o80 13.00 ?105O 31.20 33.60

**FLOOD DAMAGE DATA**

32.50 97.40. 162s40 227,40 292,40

**END Of INPUT DATA FOR PLAN i **

S I AG R D a't R ULIV UTILIV 101iA

1 000 O1, -5000 0.00 0,00 0,00 0oO0 O9
1 -60 *"wi.a a o - ,~u 0 -00 0 10 u"70 -

3 50.00 -l, o3.70 0.00 '10 0.00 0.00

7 1000 -1, -100 S.50 1,70 0,00 0.00 7.
6 goo "1, "17 -- ;36 0-- 000 -S
9 000 al, .50 28,3S b,25 '10 0,00 34

to 30o00 "1o -00 -9,100 Vc 00- 0
1800 Oe 2.20 92,76 24.90 2,36 7,,0 126
80, 3980 2?3 a o 174 18 a -t1

13 l.25 at, 4.60 398.12 60.S8 11:16 $4.42 55
--1 wig 90 " 66 b -;9 2 -1 4 -1 0 -M e5 4.,

Is 00 Ole 700 66030 117,40 21.50 62,00 1161
is. ei l .10 r"9-. 13is3-266 g18!72,

I1P ANNUA DAMAG l20S0 21,S ,32 2,29 to

17 .10 Ole 9,60 1422.16 177,98 31.92 pao,90 1876
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"" '/tEACM NAME.RN ZONE 2

* *I INPUT DATA *,+.

**FLOOD STAGES**
-- l 17 -1 -rU "O G -, -a .4 .-'---,3 -?O----3 ;3 --- .5"J0 "-1r .;5 0 -

910 0o 1,90 2,70 3,40 40O0 6.60 7,60 9..0

*eEND OF INPUT DATA FOR PLAN 2 **

yyDt~f-O*t-tP PLf:Ik -- FLt. 1 -6*--0*4

-FRIG -F-71w------ -S';A-----R!SID -t0 M1MER -PULIC tLTy - 0 OT
1 80,00 "1. O.O0 0.00 0,00 0.00 0.00 0

" - 0 -- 0 Oe aO .06 0-0000-a ;---
3 S0.00 Ole -.400 0.00 .10 0.00 0.00a aU u ;0" -t "003 o cou I 1.10 13-o 0 - -- 0;'0 0
S 30900 O1. -3.30 0000 .10 0,00 0,00
6-2-0 0 US " ",'o5 * -0 00 o0 0,- 00 00-00
7 10,00 O1 .1.50 2.75 1.60 0,00 0,00 '4
a -00 -! -o, obo 4  ,06 - -00----1-
9 4000 "1. .10 1l.s 3.73 10 0o00 21

11 1.00 "1. 1,90 79.98 20,92 1.81 0,00 102
Itu O - -1 a.0 t 13 S-1q I1¥65 -3 - b -. -- 77

_ 3 1eas Ole 3,0 194.48 41,92 5,64 aS.as 287--- 1 -e-0 0 - ,.-o -29 b 8-30 ---- LO. S .-. -.. 0 ..... 4 ,--S --- 0

5 O1, 6,60 781,44 107,28 19,80 149,4O 1057
le ea, ,~ roe 1010S 1 " 0 2us;-Is#84o-----zs4s -ro so -e

1? 910 O1 9,40 132.s54 173,62 31,68 240,40 1628

IXP ANNUAL DAMAGE 10,79 1,93 ,2s 1.77 14
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nEACH NAME-RN ZONE 2

**, INPUT DATA ...4

**FLOOD ITAGES**

*"so 0.00 .60 1020 1.50 2.00 4,60 6.30 8100

**END OF INPUT DATA FOR PLAN 3 **

"--'1 'tA$ -W*l Fel PLA 3 -- P,,1 9 e O a D , -i" --D--

A E0 .0. 8 E RUflL c 8E1 PUBLIC --- TIL--TY-- OTA
1 60.00 O1, -5.00 0.00 0.00 0.00 0,00 0.
a --- ,-00 etI S.0 0 --00 706 ... .0.00 0.00
3 S000 O1, ,4,00 0.00 ,10 0,00 0:00

30.00 O1, w3.S0 0.00 .10 0.00 0.00
--tI. 0.0s 00.-O0 o.20 0.00 .... 000

7 10000 O1, -1.90 .5 1,52 0.00 0.00 as
S-'-----5 ,-00 -I, -,'0 0 - 1-1 .01 0 -00 6.

4.00 O1 -,SO lOSS. 2o40 OS 0600 13.
oU V! .*u bfou -3-'1v 7 10 uo,00 IS.

11 2.00 a1. .60 30.90 6,88 .10 0,00 37.
-- -9 15:', F- 02 0 ;j7 -11 ,V b ,8 -- 0I0 62.
13 1.2s Ole 1.0S 62,70 IS080 1,05 0.00 79,
" 4 -- 1 ,-oa - 2 ;',s30 -- 22- 20 -. 0.0 --o -0
is ,so -1. 4,60 398.t2 60S8 11.16 o.a*2 554,;

17 .10 -1. 8.00 1081080 141,15 26.35 19 ,.9 1.40

[XP ANNUAL DAMAGE S,6 1.10 .13 .91 a.



REACH NA'E-RN ZONE 2

*t$i INPUT DATA +#$

**FLOOD STAGES**
I to -12,00 -ij1.20-1 0 -109i w u a 1 7 91v 5077

.7o00 6,50 ..S,60 -5.30 ".00 -4.50 "2,00 0,00 3.50

**END OF INPUT DATA FOR PLAN aI **

--vv *"A@E--*i*--P100 PLANE . ww PLAt. e eH*Nftf jMRV~f"#T

FREG FLO Z ST " W It - o14.R PUBLC -ti TY T-----TA
1 80,00 w1, -12,00 0,00 0.00 0,00 0100 0.
a -- 0 ,-0, wi . -'so 0 0-00o 0 0 -- 0 , 0 0,
3 sOO0 ..l, -11.00 0.00 0.00 0,00 0.00 09

5 30900 -1l -10.00 0.00 0.00 0.00 0,00 0.
,-tO0 - - ,-S ; -0 0o 0 ;0 0,--00 -0.

7 10.00 a1 -8,60 0.00 0,00 0,00 0,00 0.
S ,-00 -WAo -'-so 700- 00- 0 ,0- 0 01--0 o0 a

9 4.00 a1 .7000 0.00 0,00 0,00 0,00 0.
0 .0,-j - , V-00 W i o 0--10 0 ; - ;0 o 0 - ,

it 2.00 O1, 05080 0.00 0,00 0.00 0.00 o--- I -- - - s o 0 - ,- 01 0 ,-1 0O 0 0 _ ._v 0 - --D o

INS 01, -S0 0.00 0.00 0.00 0.00 0.
0 ,-'0 -! --*;-,-00 ,5 -0 .-00 D - - _O_0 _ -

Is ,SO a1 2.0no 0.00 1SO 0100 0.00 1.

17 ,1O O1e 3650 211.45 43.48 6:10 48.73 309.

I[XP ANNUAL DAMAGE ,33 08 '01 '06

**i* %~- ~~w~*.* p ~ - ~ ~ ~ ~ ~ %



REACM NAMEmRN ZONE 3

*s* .NPUT DATA *+

S**FLOOD STAGES**
IF 00i --0 , --20- 0 70- -2. 10 "? -oYID

070 1o0 2.50 3.70 5000 6.10 8.00 9oSo 10.60

**STAGES FOR DAMAGE DATA**SD r3 -9o00 "-o00 Mae~9 - -O-r'- ,Ot'  U
4~~ UIv tv5 100ug~ ~i
3.00 S000 7000 9o00 11.00

*,FLOOD DAMAGE DATA**
---G 32 00 j0 00 - O --OO---O OO--- --O--O 0 -- -

2030 0,50 S.20 8o90 15,10

*PLOOD DAMAGE DATA**--Vc p 0,00 0,o 0o .6- .- 0--o .- ---- v 0 - - ;- in - --- -oao --
32. o 97,00 162,40 227o00 292.00

**END OF INPUT DATA FOR PLAN I **

+fE +L~ +T+ ........ e ..... . .......- Z + Tv+-l

---- r--4 a "L-1o 1 ! - ESID OMMER --- PUBLIC -0-U I 01-' O'0
1 80.00 -1. -000 0.00 000 0,00 0.00 0

3 50000 alo -3.20 0.00 0,00 0.00 o00 0
-4---40- it t .O - -V 1iV oV. 0- -
5 30000 a1 0o2.0 0000 0000 0.00 0.00 0.]
0 106v0 * AlO aNu00 C 0 Vi-CoV 0-1
7 10.00 ale o70 0.00 0:00 0.00 0oO0 o.
1 -2000 -p. 92 0000 0,0 0701D Us"
9 4000 &1* .70 0.00 0.00 0:00 0.00 0.1

it PU00 Ole 2.SO 000 1015 0.00 16.25 17.
!2, 10-50 El 3 -0 0 30 -.6 -00 s -2 8

13 1.2sO 1. SoO0 oO0 4o0 0.00 97, 0 101.

15 oa0 -le 8000 0.00 7,o05 0.00 t9090 201.
-'-:" 0 000 t 0.*S -.-0--- 1V7--V3 -S - -25 4j

17 910 ale 10o60 000 13.86 0O00 279.00 293.

IXP ANNUAL DAMAGE 0000 o11 0.00 2.70 2o

~. V * *.~AP.dP '

C-.. * .~ b --~'-'i



, , )CM NAME-RN ZONE 3

***INPUT DATA *.4+

**FLOOD STAG ES.$i 3 30---I *I 0~
-17 - ,-So PC-w3070-303 -3 -6 -o

*so 1.10 2.50 3.50 40 500 7.60 9.00) 10.50

**END OF INPUT DATA FOR PLAN p **

9yOAf4A BE--A FOR *-OPt*N--w-tW-f -ei -ow-P_-"_A___________

1 60000 at, .0.0 ___ 0.000__ 0.00 0.00 0.00 000
2 -- 00-0 -0.---i 00 -- 0,00 040 10 0s0

3 50.00 a1. -3.70 0.00 0.00 0,00 .00 0.00
it 4 a-am, 03,5 V-. V7O 0 0 1 0 T70 0

5 30.00 Ole .3.00 0.00 0.00 ___0.00 0.00 0.0
--- I0 ,---vt---u ;-Do 0 - 0 0 -0.00o 1-0 0 0 000

7 10.00 01, -1.00 00.0 0:00 0.00 0.00 0.00
S5 0-0-I * wu 08-o0 __0 00 - ~0 0-b;_v 0 01
9 0.00 Ole .50 0.00 0:00 0:00 0.00 0:01

!0 e-0 01 1,0 0 -0 00----oo -0;0----00
11 l.00 a1. 2.50 0.00 lots1.5 __ 0:00 ___16.25 17.0o

a -- 1-S l 3.30 0 uolo -2.865 0.00 "073 -1 .
13 1.15 Ole -1 40 0.00 3,95 -0.00 ai.18 65.1

.100 -- 4 ------Ve-4 0 6U 000,1o8o-I I
-9 ost -1 8.0 0.00 6,66 .0 IRB4 90

17 et0 at, 10.50 0.00 13.55 0.00 M76.1 269:7

IKP ANNUAL DAMAGE 0.00 111 0,00 2.51 2.6



-7- .

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

REAC" NAMEwRN ZONE 3

*.e* INPUT DATA *++

**FLOOD STAGES**
"ISF 30 su - o -,q.20 -R.u -3,o0 -3.0 -2 -'0 -8 ' ,uO 1;3

.1.10 ,70 0100 o50 o70 1,30 3.00 5,00 8.SO

**END OF INPUT DATA FOR PLAN 3 *o

F FLW . 8t R1 ID C - PmE R PULIC - L-T A -- L

1 80900 a1, -4.60 0.00 0,00 0.00 0,00 0.0
2 - 0 -, -,- 010- 00 000 0,00 - -0
3 S0600 a1, -4,20 0,00 0.00 0,00 0,00 0.0

5 30,00 a1, .3,SO 0100 0,00 0,00 0,00 0.0
- -- 00 0 a -2 80-" -00 - 0 --00 00 0 - -- 0 - 0O0
7 10.00 a1. -200 0.00 0.00 0.00 0.00 0.0

w 6 -0 ", -1,30 -0,0 0-00 0 0.0 --00 0.00 04*0
9 4.00 al, -1010 0.00 0.00 0.00 0.00 0.0
9 So 019 we ou u.qu 0 . oD 1- .00

11 2.00 a1 0,00 0,00 0.00 0,00 0.00 00
--11 13i0 -, ,o 0,o - 1D 0 - o0 --0 0-01 - u--0-
13 1.15 as: ,O0 0000 0,00 0,00 0,00 p"

"-- -- 1 -- 1 ,- -o o - u - , -73 o -o o ...0...--o ,-o o ... ...' 0 -o o - ---- -- ..0 00

Is 090 -1 3,00 0.00 2,30 0,00 32.50 34,8
IV Olga w i 9 vouu 0,00Is vuo0 9,10 t01--

17 '10 01o 6o0 000 7,98 0.00 211.15 219.1

EXP ANNUAL DAMAGE 0;00 ,03 0.00 .62 66

- , i* *~

I II .. h,. & .L



P .N&CN NAM~ERN ZONE 3

**,INPUT DATA *,4.*

**LO STAGES**

.7080 w7.30 w6950 0.00 -SOS0 -5000 02,80 W1,00 2.80

**END OF INPUT DATA FOR PLAN 46*

-ywaAgI-e DA*--FOR PLAN 4 w- rt*N C NE1~~vtE~iT

-RE R---- Fpt W SIAE.tESID OMER-UBLIC -UTIL1Y- TOTAL
1 *0000 ale 012.00 0.00 0,00 0.00 0.00 ___0.0

2 O0 -.3I -0-0,u0 0.00 -0 900 -o00 -le
3 50400 01. -12.00 0.00 0:00 0.00 0:00 0.00

a a. 0-0 Wt a I. I evi -j0V 0D. u0
S 30.00 a1. 011600 0.00 0,00 0.00 0.00 0.0

lw--to O!, a u* 5 u 0 W- 0, ID -C00 .0 'D0
710900 at, .9.50 0.00 0.00 0.00 0.00 0.0

90000, M6uu ~-0OVl -0 0 -0 -0( ~00. 90
9 4000 01, .7,80 0000 0,00 0.00 0.00 0.00

to 30a0, .3 080-00-01D 0 a a u0
Is 2900 O1. e@,50 0.00 0,00 __ 0.00 0,00 000

ii ia- t ec10 00 0 0V 0 - -0 0 u~ oo-o ID 0
Is 1.t5 -1. 05,50 0000 0.00 -0,-00 0.00 000

a j 0 ~ 0o-0 0 -0 ~0 0~ 0A --- --- 000
so0 at* .2.80 0.00 0.00 0.00 0.00 0.0

wit1 -a. *auu U L O'cV uI 0
17 *to a1. 2,80 0,00 1,686 0:00 26.00 27.8

IXP ANNUAL DAMAGE 0000 '00 0,00 s03 00



9 I W -w -- *

I-WITHOUT CONDITION
1 aPfLIN LWE DAM
3 a PLAN B REPLACE BRIDGEPLOW'ER DAM

4-PLAN C CMANEft jlMPKOV~t4E4'#-ETC-

SUMMARY FOR DAMAGE CATEGORY I * RESID

... LA42 ., *~L1 ,. .. 7 LNEXPECTED ANNUAL DAMAGE *** ***,**

NO ID CONDITION DAMAGE DAMAGE DAMAGE DAMAGE DAMAGE DAMAGE

1 It U b ~9,t7 -1769 -- 1 95. -S11 t~89 1 lb
22 13.88 10.79 3.10 5182 8.0si3 13,5

0 - 1. .0 no 00 -- m"0 0 -- m oo ---------V0 ID)

REMI 24,9'S 19.95 4.99 11,76 13.18 1.22 M372



1 --

• B=-,, ITHOUT CONDITION

£ PLAN A LOWER uA"'
3 - PLAN B REPLACE BRIDGEvLOWER DAM

- w P tiC CHuANNEL !-MPR DYE NEfTS v-E?!C

iUMMARY FOR DAMAGE CATEGORY 2 - COMMER

. . . . . . . . EXPECTED ANNUAL DAMAGE . . . . .
---EC 1 -uJ *..* ~~o L--- oo, *ooo PLAN 3 0 .o. .LIm-s *ego
NO ID CONDITION DAMAGE DAMAGE DAMAGE DAMAGE DAMAGE DAAGE

2,35 1,93 ,42 1.14 1120 .08 2,27
3 3 ,11 ,1 001 03 ,0o ,0 o 11---

COMMER 9064 8,36 1146 S,65 4 19 .6J 9,20

--.

';a: , ,," '.,,,.,: , " .,., .',., , ,. -.,.,,.. ....,,...', .-". ". ..", .-",'. "-.. .. ..'.%." .:'.. ; --.-',- -,.'.. -.-.



AD-A143 397 PITTSFIELD LOCAL FLOOD PROTECTION WEST BRANCH 
AND 5/5

I SOUTHW4EST BRANCH HOUSAT..(U) CORPS OF ENGINEERS WAJLTHAM

UNCLRSSIIEDMR NEWJ ENGLAND DIV OCT 80 / 32 N

I INCN IE D~
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*a* 72-

--, .•tPECTfO-m4tL - ..... -A"

1I WITHOUT CONDITION
i PLAN A LOWER DAM
3 - PLAN B REPLACE BRIDGE#LOwER DAM

4 P LAN C Ht*NNEL &M~PROiVtf N13S4TC -

SUMMARY FOR DAMAGE CATEGORY 3 * PUBLIC

*...* g • • * • EXPECTED ANNUAL DAMAGE . • • •• . .
"'Il rWOiiT *, PLtN- .. .. so#@ LaNs a** ,..°P[L AN -4..

NO ID CONDITION DAMAGE DAMAGE DAMAGE DAMIAGE DAMAGE DAMAGE

P A ) r.1 WIPIN RMDMD WIPL" ! DUCD--W PL_---R!OtftVt!D

- 1 36;-03 -33324 1-- t7 4-8 -ES i M-S - 9?
2 a32 ,25 ,07 913 So9 Sol 931

-m 3 0.0 0 Co - 0 0 -,'00 -O-----0-0.-000---

PUBLIC 36.3S 33.S7 4.78 25.5 12.77 3,oe 35.27

SSSWCSCSCCUC.CCC CCUCCUCCCCUCCCUCCUUCCCUCCCCCCCSC.CCCCC~CC

3-i



$4

-Ew~~XPECTD!N t DAMA $UMMY--9-*E A-CM .3

I - WITHOUT CONDITION
& - PLIN A LOWER DIM.
3 a PLAN 8 REPLACE BRIDGE#LOWER DAM

11 4--.-PLAN C CiNN~ft lPROVVflE"8TvrE1C

SSUMMARY FOR DAMAGE CATEGORY 4 *UTILITY

* . * XPECTED ANNUAL DAMAGE ,********
REACH P&?JUT FL*.wegs 9PLAN37 *..PLAw-4-.

NO ID CONDITION DAMAGE DAMAGE AMG DAMAGE DAMAGE DAAGE

2.0 2 Aa "02,."

2 2 2.29 1.77 .52 '91 1.38 .06 2.23
3 3 il70 201! 120 a 2 2O as

UTILITY 6.99 5.85 1014 2.41 4o58 .23 6.76



I *WITHOUT CONDITION

i PLI X LUOWK DAM

3 *PLAN 8 REPLACE BRIDGE#LOWER DAM
2 - ~~PLANU C C;,ANNILyE't*~st'

G RAND SUMMARY *ALL DAMAGE CATEGORIES

.~ ~ a . . EXPECTED ANNUAL DAMAGt 9 * g * * * * *
idruu **.P*N *c ** PLANi --3 -.~7L)N--4 *..

NO ID CONDITION DAMAGE DAMAGE DAMAGE DAAGEi DAMAGE DAMAG
1PV" 1, ~ ~~o WPLANw-REDurt---PL,Ar--ftourfV

-1118 g v-e---0-03 - -8-----3 bil6 -6-7 0 ---- -bb 3 wto
22 1866 14,74 4.10 8600 b0,84 :44 18.37

3 ----3 -- ; 2 ? 2.2 -T65 17 --------- O -79

TOTAL 60.13 67.74 11.39 4s.41 34,71 5817 74.96



7-7 
7-7 7 7 7'- 

.- -

.. * t , ~f~W-*'w ji V W w v w IF.~ w11fR R __ __ ft V-Wf iff t t _.

-ft*RAND~UpAYStT@Yv

IawITHOUT CONDITION

3 - PLAN B REPLACE SRIDGEFLOWER DAM
wi- w PLAN C CHANN ZPRO~f4ENTS#&CTC - ---~--

GRAND SUMMARY a ALL DAMAGE CATEGORIES
a 0 16 m 6S1.birn.U§VUa -6rpvm W uW ailWWfe -weru u b urns -l pWi-F buim .aS..aW..WUcm.aWUUU.WWU

a a e o I I I I I EXPECTED ANNUAL DAMAGE @_ I 1 * * *..
***, IIMD-' . PLAW- an* ., PLAN 3 .... PLAN *.e

CATEGORY CONDITION DAMAGE DAMAG DAGE AME DMGE AAE
Momsr 1 t) b~" W~P1*N t-ur---wiPUCtF 01LANRDTtD-'

COMMER 9,84 8,36 1.d48 5,65 4.19 60_ .L 9.20

UTILITY 6,99 SI85 1010 2.41 4058 .23 6976

- TOTAL S 901 67;7 !iW12;3958~ l 7 071 -3 s-1v7 r 409 6



"2 XPECTED AiNtiAl FIO nAMAMP tnMPUTATTAN

b6lX6-LTSO JANUARY 14p 1977 +

ESIaN OAYF fFC FA 70 1976 +

DEC 1976 * THIS VERSION CORRECTS A FEW ERRORS AND INCLUDES A SUMMARY,
liggQs mAty~w ApnOTIflnN4
ji CARD
A NOOLYR * MONTH AND YEAR OF Ofli I ARS AFTFR THE DG CARDS

HAVE BEEN MULTIPLIED BY THE PRICE LEVEL ADJUST.
MENT FACTOR PLAF (J2-ai- FNTFR nQnR NUMER QF

,. - THE MONTH IN COL 42#43 AND THE YEAR IN COL 45-48.

J2 CARD -AL pl AF -P FIC. - LEVE DJU&TmFbil FACTOR- ALL DAMAGE

DATA ON THE DG CARDS WILL BE MULTIPLIED 8Y
THIS FArTOR, NQOLYR (11-1 MURT RF rROVTOEQ-

-PP CARD -
JDGPR 16 SUPPRESS SUMMARY OF EACH CATEGORY BY REACH

32 SUPPRESS GRAND SLMLAkRI._IL,,CATEGORIES BY REACH
b4 SUPPRESS ALL SUMMARY PRINTOUT

RV CARD - NOW ACTIVE# BUT NOT FULLY TESTED

,+ 4 ++ + , 4 ,+ +,+ +++ ,*44+ +4 4

COMUTFR ANALYSIR F PITTAFPILO MA HOUSATONIE RIVFR SW BRANCh -7NF a'
DAMAGE VALUES IN $1000
JANUARY LjO PRICE LFVEL,1977 SURVEY

AMA GEC TEGORY NAMES,*
5 RESID COMMER PUBLIC BRIDGES HIGHWAY

LOO PLAIN MANAGEMENT PLAN NAMES**
I WITHOUT EONDITTON

2 PLAN A 150 SQ FT CULVERT
3.. pLAN A 10 SO FIT EtL" VERT AND CHANNEL
* PLAN C 300 SQ FT CULVERT

Cm NAMFoRNM 7Nf a

# INPUT DATA 6&

aEOuEreCILSa,

t? 80.00 60,00 SOO0 40.00 30,00 20,00 10,00 bOo

.00 STAGI*.*
100 07,00 -6,50 06,00 -S860 -5.00 -4,40 -2,90 -,bO

40 1960 A10 62-.1 10AO.- -loo-.--- b50-. .A-0

rArsti OILDA.M.A vATA**
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Future Benefits

Future Inundation Reduction Benefit

The future inundation reduction benefit is the value of reducing flood losses to
activities which would use the flood plain without a project. Little development is
expected in the study area, and it is assumed that development which does occur
would replace similar activities. The future inundation reduction benefit is, therefore,
assumed to be zero.

Location Benefits

The location benefit is the value provided by making the flood plain available for ntw
uses. If activities not currently feasible can be instituted with the project, due t,
reduced flood hazard, a location benefit may exist. Because local officials expe
development to be mininal, and because no firm commitments to locate in the fl
plain have been made, location benefits were not taken.

Intensification Benefits

The intensification benefit arises because a project allows an activity to modify its
operation on the flood plain by utilizing its land more intensively. Many activities
covered by the flood damage survey did not appear to underutilize space due to the
possibility of flooding. Also, residual losses would remain high under several of the
proposed plans, and therefore, incentive to utilize land more intensively would be
lacking. Because of these factors, intensification benefits are not expected to be
significant.

Affluence Benefit

The affluence benefit accrues if it is assumed that the contents value of residential
structures will increase in the future, and a project will protect that increased value.
Because residential damages are relatively small and comprise a low proportion of
total damages, benefits resulting from increasing contents value are expected to be
imignlflcant. Since the minimal amount of affluence benefits would not affect
recommendation of a plar these benefits are not quantified.

Non-Structural Plans

The nonstructural plans consist of flood proofing and evacuation measures. In cases
where flood proofing was not feasible, activities were assumed to be permanently
evacuated from the flood plain.

5-7h



~ *. ~ Flood Proofing Benefits

Benefits accruing to flood proofing were estimated by comparing average annual
damages without protection to average annual damages with structures being flood
proofed. Only physical damages were taken into consideration since non-physical
losses are not affected by the flood proofing plans. Of the total annual losses, 82
percent were found to be physical. For a simplified method to compute damages
prevented (benefits), total annual losses for each zone, up to the 1 00-year elevation,
are multiplied by the percentage of physical losses (82 percent) and the percentage of
structures to be flood proofed in each zone. Benefits attributable to flood proofing
are shown in Table 8.

TABLE 8

FLOOD PROOFING BENEFITS

% Structures Total
Total Natural Physical Losses To be Flood- Damages
Annual Losses (82%) proofed Prevented

WEST BRANCH

Zone 1 $38,300 $31,406 65% $20,413
Zone 2 6,800 5,576 75% 4,182
Zone 3 760 623 35% 218
TOTAL, WEST BRANCH $45,860 $37,605 $24,813

SOUTHWEST BRANCH

Zone 4 $124,200 $101,844 51% $51,940

Benefits to Evacuation

Evacuation will result in new activities replacing those originally located in the
flood plain. After structures are demolished, the most likely future of the
vacated area would be green open space and parks to be used for passive recre-
ation. On West Street, where buildings have been demolished, conversion to a
passive recreational area has already taken place.

The computation of a recreation benefit would be appropriate if total
recreational activity increases. This seems unlikely, however, because the
present amount of passive recreation area appears to be adequate to satisfy
present and future demand. Utilization of newly created areas would be at the
expense of existing ones and would result in a transfer only, with no net gain.
Since It is felt that use of flood plain parks would be small and/or at the
expense of use of existing parks, the benefit accruing to recreation is not
expected to be significant.
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Another benefit which may result f rom evacuation is the portion of flood
damage reduced by a project which would otherwise be borne by occupants
outside the flood plain. Such externalized costs borne by taxpayers but
eliminated by evacuation are: (1) damages to utility, transportation, and
communication systems; (2) subsidized flood insurance costs; and (3) flood
emergency costs.

Damages to utility, transportation, and communication systems were
determined by combining damage survey information and stage-f requency
data. Flood emergency costs were based on previous studies of experienced
flood losses. To determine the reduction in subsidized flood insurance costs,
damage survey data was used to group similar properties together. Using the

* Federal Flood Insurance Manual, the premium paid per $100 of coverage was
found based on the type of structure and height above or below river ele-
vation. The premium which policy holders pay (e.g., $.25 per $100 coverage)
was subtracted f rom the true rate to obtain the subsidized portion of the
premium.

Benefits to evacuation, summarized for each zone and branch, are given in

Table 9.

TABLE 9

ANNUAL BENEFITS TO EVACUATION

100-YEAR FLOOD LEVEL PROTECTION
(1979 Price Level)

Reduction in Reduction in Reduction in
Flood Insurance cost to Emergency

*4Payments Outsiders Costs Total Total
(3an1980 P.L.)

WEST BRANCH

Zone 1 $ 620 $23,180 $ 3,270 $ 27,070 $ 29,510
Zone 2 3,100 1,290 460 4,850 5,290
Zone 3 80 1,290 120 1,490 1,620
TOTAL WEST BRANCH$ 3,800 $25,760 $ 3,850 $ 33,410 $ 36,420

SOUTHWEST BRANCH

Zone 4 $93,900 $2,130 $16,070 $112,100 $122,190

Total annual nonstructural benefits are as follows:

100-Year Protection

West Branch -Plan D $61,230
Southwest Branch - Plan D $174,130
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Combination Plans

Plan E combines the structural modifications of Plan A with non-structural
measures. Plan F combines Plan B with non-structural in the West Branch and
Plan C with non-structural in the Southwest Branch. The inclusion of flood
proofing and evacuation measures reduces the physical portion of the residual
loss associated with the structural plans. Analysis of damage - frequency
relationships produces the following results:

TABLE 10

FLOOD DAMAGE REDUCTION
AVERAGE ANNUAL LOSSES AND BENEFITS, PLANS E AND F

Alternative Residual Losses Benefit

WEST BRANCH

Zone I Plan E 30,706 27,754
Plan F 22,834 35,626

Zone 2 Plan E 11,238 7,602
Plan F 6,448 12,392

Zone 3 Plan E 2,328 492
Plan F 496 2,324

TOTAL WEST BRANCH Plan E 44,272 35,848
Plan F 29,778 50,342

SOUTHWEST BRANCH

Zone 4 Plan E 66,308 139,972
Plan F 52,196 154,084

The implementation of a structural plan along with flood proofing and evacu-
ation decreases the degree of non-structural measures needed and results in a
corresponding decrease In the benefits. The benefits to evacuation alone, for
the combined plans are shown below:
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TABLE 11 1
ANNUAL BENEFITS TO EVACUATION, PLANS E AND F

(1979 Price Level)

Reduction in Reduction in Reduction in
Flood Insurance Cost to Emergency

Payments Outsiders Costs Total Total
T3-an. 1980 P.L.)

WEST BRANCH

Plan E
7o.eI 1 $ 560 $20,860 $2,940 $24,360 $26,550
Zone 2 2,790 1,160 410 4,360 4,750
Zone 3 70 1,160 110 1,340 1,460
Total $ 3,420 $23,180 $3,460 $30,060 $32,760

Plan F
Zone 2
Zone 3

Total - NO EVACUATIONS

SOUTHWEST BRANCH

Plan E
Zone 4 $15,960 $ 360 $ 2,730 $19,050 $20,760

Plan F
5-i 4 $15,960 $ 360 $ 2,730 $19,050 $20,760

Total benefits for Plans E and F are as follows:

West Branch Plan E - $68608
Plan F - $ 50,342

Southwest Branch - Plan E - $160,732
Plan F- $174j,844

Intangible Benefits

In addition to the benefits described above, intangible benefits would accrue to
structural and/or non-structural proposals. These benefits include a reduction
In health hazards caused by polluted floodwaters and a potential improvement
In the social and economic well-being of residents and economic activities in
the area. Also, a reduction In the demand for municipal services (police, fire,
public works) during flood emergencies would result.

5-l1
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Justification

The annual benefits that have been quantified (rounded to hundreds), annual
costs, and the ratio of benefits to costs for each plan are presented in Table
12. In general, annual benefits should equal or exceed annual costs for a
project to be economically justified. A plan may also be recommended on the
basis of environmental considerations.

TABLE 12

BENEFIT/COST RATIOS

Annual Annual
Benefits Costs BCR

WEST BRANCH

Plan A $12,400 $ 3,200 3.g8
B $34,700 $29,300 1.18
C$ 75,000 $186,300 0.40
D $ 61,200 $174,400 0.35
E 68,600 $147,000 0.47
F $ 50,300 $122,000 0.41

SOUTHWEST BRANCH

Plan A $119,600 $37,200 3.22
B $120,600 $65,600 1.84
C $142,000 $50,600 2.81
D $174,100 $376,800 0.46
E $160,700 120,100 1.34
F $174,800 $130,400 1.34

The following table presents a comparison of SPF recurring losses without the
project and recurring losses of the same elevation if Plan A were implemented:
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TABLE 13

RECURRING LOSSES - SPF ELEVATION
(Thousands of Dollars)

WITHOUT PROJECT WITH PROJECT
Category Losses % Losses %

WEST BRANCH
ZONE I
Residential 706.2 26.8 706.2 26.8
Commercial 395.2 15.0 395.2 15.0
Public 1,359.1 51.5 1,359.1 51.5
Utilities 178.7 6.8 178.7 6.8
TOTAL 29.001 2,639100.1

ZONE 2
Residential 1,204.2 75.3 1,105.2 75.0
Commercial 154.0 9.6 143.1 9.7
Public 30.6 1.9 30.0 2.0
Utilities 211.2 13.2 194.9 13.2
TOTAL 1,600T. 100.0 1,473.2 99.9

ZONE 3
Residential 12.0 4.4 11.2 4.3
Utilities 259.9 95.6 251.8 95.7
TOTAL ". 10.0TM

SOUTHWEST BRANCH
ZONE 4
Residential 135.7 1.9 101.8 1.5
Commercial 6,725.8 96.4 6,440.8 97.2
Public 30.8 0.4 24.5 0.4
Bridges 6.7 0.1 5.0 0.1
Highway 77.9 1.1 56.6 0.8
TOTAL 6,976.9 99.9 6,628.7 100.0

5-13
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.. A PPENDIX 6

i. q REAL ESTATE

Purpose

The purpose of this report is to estimate the fair market value of real estate
interests and the allied real estate costs for the proposed modifications on the
West and Southwest Branches of the Housatonic River, Pittsfield, Massachu-
setts for local flood protection.

The effective date of this report is 12 July 1979.

Scope

This report is presented in three alternative plans for the Southwest Branch and
two alternative plans for the West Branch of the Housatonic River.

The Southwest Branch alternative Plans A, B, and C include a brief description
of the modification measures and a summary of real estate costs.

The West Branch alternative Plans A and B include a brief description of the
modification measures and a summary of real estate costs.

Location and Area Data

Pittsfield is located on the Housatonic River in Berkshire County near the
western border of Massachusetts. Highways 7 and 20 run through Pittsfield.
The area was originally geared to an agricultural economy; however, the
transition to urban life and industry began with the building of a fulling mill in
1797. In 1800 the textile industry really got underway when a young
Englishman, Arthur Scholfield, set up a woolen mill with machinery smuggled
out of England. Branches of the Housatonic River provided the needed water
and water power for the many textile mills that were soon built along its
courses.

Today, the Pittsfield area is the commercial trading and industrial center of
the far western sector of the Commonwealth and has a well-balanced economic
base. In addition to the normal commercial and industrial business, this area is
surrounded by the popular recreation and vacation area of the Berkshire Hills.

* 6-1
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Description of Project

The proposed project involves modification along the West and Southwest
Branches and the Housatonic River in four different locations.

Southwest Branch

1. Install supplemental culvert through the Conrail Corporation embankment,
which is located about 1,100 feet south of Housatonic Street and east of
McKinley Terrace.

2. Clearing of brush in an over land strip westward about 1,000 feet from the
bridge on Barker Road.

West Branch

1. Lower Tel-Electric Dam by 3 feet.

Housatonic River

1. Lower the sewer line crossing the river beneath South Street bridge to a
position beneath the streambed.

Description of Project Area

Southwest Branch

1. The area around the railroad bridge over the Southwest Branch is an area of
trees and brush. On the west side, beyond the railroad right-of-way, the land is
privately owned. On the east side, that portion north of the river is owned by
the Conrail Corporation. Access could be from the railroad right-of-way or
through Clapp Park and the city-owned property on the northeast. Access from
the west would be possible across privately-owned property.

2. Most of the land in the project area along the alignment of brush-clearing
along the Southwest Branch is privately owned and is in the city flood plain.
There is access from Barker Road or Cadwell Road.

West Branch

1. The Tel-Electric Dam is located in an industrial area. There are railroad
bridges across the river just above the dam. There is access to the dam site
and the east bank from Mill Street. There is also access to the west bank of

6-2
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the river below the dam from the bank between the river and a brick building
which is continguous to the dam.

Rights to be Acquired

Local interests are required to provide all lands, easements, and rights-of-way
necessary for project construction.

A. Temporary Easements

Southwest Branch

1. To install a supplemental culvert, it will require an access road and a work
area on each side of the present bridge. This will require a total of about one
acre of temporary easement for the length of time required to complete the
project.

2. To clear the flood plain of brush for a distance of 1,000 feet will require a
temporary easement for access to the site and a work area on each side of the
channel. This will require about 3 acres for the duration of the cleaning
operation.

West Branch

1. The modification of the Tel-Electric Dam will require access to the dam
site from both sides of the river plus a work area. This will require about 0.50
acre for the time of modification.

Housatonic River

1. To lower the sewer line under South Street bridge to a position below the
stream bed will require access and a work area on each side of the bridge.
Collectively, this will require about an acre for the time of modification.

B. Permanent Easement

A permanent easement will be required for the area of the brush clearing which
is to be maintained on the Southwest Branch. This will consist of about 2 acres.

6-3
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Approach to Value

The estimated fair market value of the real estate required for project
purposes are based upon a study of comparable sales in the vicinity, discussions
with people knowledgeable in the local real estate market, the appraiser's
general knowledge of values in the area, and experience of this office in similar
projects.

Acquisition Costs

Acquistion costs will include costs for mapping and surveys, legal description,
title evidence, appraisals, negotiations, and closing and adminstrative costs for
possible condemnations. The acquisition costs are based upon this office's
experience in similar civil works projects in this general area and are estimated
at $3,000 per ownership.

Relocation Assistance Costs

Public Law 91-646, Uniform Relocations Assistance Act of 1970, provided for
equitable treatment of persons displaced from their homes, businesses, or farms
by a Federally assisted program. No persons, businesses, or farms would be
displaced.

In accordance with this law, a sum of $200 per ownership is estimated to cover
possible reimbursable expenses which may be incurred in this acquisition
program.

Protection and Enhancement of Cultural Environment

There are no known structures of historic significance which will be affected by
the proposed modifications.

6-4 '-
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Tax Loss:

No tax loss is anticipated due to this project.

Severance Damages

No severance damages are anticipated due to this project.

Contingencies

A contingency allowance of 20 percent is considered to be reasonably adequate
to provide for possible appreciation of property values, from the time of this
estimate to acquistion date, for possible minor property line adjustments or for
additional hidden ownerships which may be developed by refinement of taking
lines, for adverse condemnation awards and to allow for practical and realistic
negotations.

Government-Owned Facilities

Section III of the Act of Congress, approved 3 3uly 1958 (PL 85-500), authorized
the protection, realteration, reconstruction, relocation, or replacement of
municipally-owned facilities. A preliminary inspection of the project area
indicates no Government-owned facilities are affected.

Temporary Construction Easement

The cost of temporary construction easements is estimated to be about 15
percent of the estimated fair market value per year. This amount is predicated
on an amount equal to the estimated fair return an investor would be entitled
to on invested capital or fair market value. For purposes of this report, it is
estimated that the construction easements will be required for one year.

* 6-5



Zoning

The private lands affected by the project are zoned General Industrial and
Residential.

Highest and Best Use

The highest and best use of the affected private lands is considered to be the
present use.

Real Estate Costs

The following is a summary of the estimated real estate costs based upon a
preliminary plan furnished this office, dated 19 June 1979, entitled "Detailed
Project Report (DPR), Local Flood Protection - West and Southwest Branches,
Housatonic River, Pittsfield, Massachusetts."

6-6
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DESCRIPTION OF MODIFICATION MEASURES
AND-

RECAPITULATION 6TMAL ESTATE COSTS

-. -. SOUTHWEST BRANCH

Plan A - Modification Measure

Install a supplemental culvert, 150 square feet, through Conrail
Corporation embankment.

Brush clearing of overland flow path above Barker Road bridge.

Plan A - Estimated Real Estate Costs

Temporary Easements $ 200
Permanent Easements 200
Severance Damage 0
20% Contingency 80

Subtotal$ W

Relocation Assistance Costs (2 private ownerships) 400
Acquisition Costs (2 private ownerships) 6,000

Total Estimated Real Estate Costs - Plan A $6,880
Called $7,000

Plan B - Modification Measure

Install supplemental culvert, 150 square feet, through Conrail Corporation
embankment; excavate channel to 40' bottom width, grass lined.

Plan B - Estimated Real Estate Costs

Temporary Easements $ 200
Permanent Easements 200
Severance Damage 0
20% Contingency 80

Subtotal W

Relocation Assistance Cost (2 private ownerships) 400
Acquistion Costs (2 private ownerships) 6,000

Total Estimated Real Estate Cost - Plan B(l) $6,880

Called $7,000
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Plan C - Modification Measure

Install a supplemental culvert, 300 square feet, throygh Conrail
Corporation embankment.

Plan C - Estimated Real Estate Costs

Temporary Easements $ 200
Permanent Easements 0
Severance Damage 0
20% Contingency 40

Subtotal

Relocation Assistance Costs (2 private ownerships) 400
Acquistion Costs (2 private ownerships) 6,000

Total Estimated Real Estate Costs - Plan C $6,640

Called $6,600

WEST BRANCH

Plan A - Modification Measure

Lower Tel-Electric Dam by 3 feet.

Plan A - Estimated Real Estate Costs

Temporary Easements $ t0
Permanent Easements 0
Severance Damage 0
20% Contingency 20

Subtotal $-=

Relocation Assistance Costs (I private ownership) 200
Acquistion Costs (1 private ownership) 3,000

Total Estimated Real Estate Costs - Plan A $3,320
Called $3,500
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Plan B - Modification Measure

Lower Tel-Electric Dam by 3 feet and replace West Street bridge with
twin 25-foot wide openings.

Plan B - Estimated Real Estate Costs

Temporary Easements $ 400
Permanent Easements 0
Severance Damage 0
20% Contingency 80

Subtotal

Relocation Assistance Costs (4 private ownerships) 800
Acquistion Costs (4 private ownerships) 12,000

Total Estimated Real Estate Costs - Plan B $13,280
Called $13,300
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SUMMARY OF REAL ESTATE COSTS

Southwest Branch

Plan A $ 7,000
Plan B 7,000
Plan C 6,600

West Branch

Plan A $ 3,500
Plan B 13,300
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