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INTRODUCTION

The Town Brook watershed is located in Quincy and Braintree,
Massachusetts and is part of the Quincy coastal drainage system which includes
Furnace Brook, Hayward Creek and other smaller streams. Because of
repeated flooding (notably 1955, 1968 and 1969) on those streams in the lower
basin east of the Southeast Expressway in Quincy, local interests requested
Federal assistance by letter dated 20 June 1969. The New England Division
undertook a study under the provisions of Section 205 of the 1948 Flood Control
Act, as amended, to determine the feasibility of providing flood protection in
Quincy, Massachusetts. A reconnaissance report, completed in November 1970.
found that local flood protection projects appeared justified and that further
studies were warranted.

STUDY AUTHORITY

Based on findings in the reconnaissance report, local interests
subsequently made a request to local Congressmen for further flood contro
studies in Quincy. On 2 December 1970 the Committee on Public Works
adopted a resolution requesting a study of flooding and other water resources
problems along the coastal streams of Quincy. The Resolution reads as follows:

"That the Board of Engineers for Rivers and Harbors is hereby
requested to review the reports on Land and Water Resources of the
New England-New York Region, transmitted to the President of the
United States by the Secretary of the Army on April 27, 1956, and
subsequently published as Senate Document No. 14, 85th Congress,
First Session, and other pertinent reports. with a view to
determining the advisability of improvements on Furnace Brook,
Hayward Creek and Town Brook, all coastal streams within the City
of Quincy and the adjoining towns of Braintree and Milton,
Massachusetts, in the interest of flood control and allied purposes."



SCOPE OF STUDY

This interim report presents the study findings on flooding and other
'ter resource problems in the Town Brook watershed. The watersheds of

HdVward Creek and Furnace Brook, also included in the Resolution, are
considered in separate studies. The location of the study area is shown in
Figure 1.

The Town Brook feasibility study is of survey scope, referenced by the
Water Resources Council as Level C. This level of study is generally
undertaken for the purpose of recommending authorization or initiation of plans
to solve water resources problems. The plan formulation process focuses on the
preparation of plans to meet long term needs as identified by planning
objectives for the area.

This study incorporates and updates information from previous studies in
the area. Additional data and information were developed during the course of
this study to fill in the detail needed to adequately formulate and analyze
alternative plans of improvement.

All reasonable alternative measures to solve the area's water resources
problems were considered and used to formulate alternative plans. The
selection of the recommended plan was made after considering technical
analyses and views of local interests and concerned agencies.

STUDY PARTICIPANTS AND COORDINATION

The Commonwealth of Massachusetts, through the Metropolitan District
Commission (MDC), has taken an active role in the conduct and coordination of
the study. Within the study area, a considerable number of civil works projects
are being planned and constructed. The MDC has the major responsibility to
coordinate these activities.

All studies for this report were coordinated with appropriate Federal,
State and local agencies including: the U.S. Fish and Wildlife Service, Heritage
Conservation and Recreation Service, National Park Service, Department of
Housing and Urban Development. Soil Conservation Service, Environmental
Protection Agency, New England River Basins Commission, the various

2
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resource agencies of the Commonwealth of Massachusetts, the city of Quincy,
and the town of BrAntree. This coordination involved conferences and informal
meetings to discuss problems and needs and possible solutions; review and
comments on drafts of the environmental assessment and reports; review of
Section 404 Evaluation; and participation in the formal public meetings.

Three public meetings were held in Quincy. The initial meeting. 8 June
1972, provided an opportunity for local interests to express their views and to
comment on some of the possible remedial measures that could be considered.
The second meeting, 11 December 1975. was held to present alternative plans
developed during the investigation and to ascertain the public's interest. The
third meeting was held on 18 September 1980 to review with the public the
results of the study and the selected plan, which is proposed in this report. The
public responses are presented in Appendix C.

OTHER STUDIES AND REPORTS

This section summarizes studies and reporis by the Corps and other
Federal and non-Federal agencies that assess the water resources problems of
the area and have a bearing on this study.

NENYIAC Report - A report by the New England - New York Inter-
Agency Committee (NENYIAC). prepared prior to Aprii 1956. considered all
aspects of the land and water resources of the New England - New York
region. Part I and Chapter 1, Part 11, of this report have been published as
Senate Document No. 14, 85th Congre'ss, 1st Session. Chapter XVI.
"Massachusetts Coastal Area." It described coastal flooding in the area and
stated that flood problems have beer, aggravated by past land use and
management practices. These have resulted in deterioration of watershed
protective cover, leading to an increase in runoff and flood damage.

NAR Study - The North Atlantic Regional Water Resources Study (NAR
Study), completed in !tune 1972. was authorized 1y the 1965 Water Resources
Planning Act (Public Law 89-80) and the 1965 Flood Control Act (Section 20s,
Puiblic Law 89-298) and was one of 20 comprehensive regional water and related
land resources studies conducted throughout the I Inited States under guidelines
established by the Water Resources Council. The study developed a broad
master plan of anticipated ,v,ter resource needs of the people of the region,
projected through the year 2020 to id in future regional water resources
development and planning. The water resource needs evaluated include water
quality control, flood control, municipal and industrial water suppl v , irrigation.
rural water supply, navigation, hydroelectric power, recreation, and fish and
'vildlife. Th- report of the study. isPr, lulv 1972, has hern formiallv



reviewed by all involved State, regio,' iederal agencies. the Water
Resources Councdl. :-,nH *he Office of Management and Budget.

Aastewater Management Study - Another major study is the Boston
Harbor-Eastern MassaTusetts Metropolitan Area Wastewater Management
5,':dv 7MM A Study) involving 109 cities and towns. Its objective was the
de, elopme, t of a plan for cieaning up the local rivers and Boston Harbor. This
stud, . a iot ro;ect af the MDC, and the Corps of Engineers, is intended to
supp, ..... g. oo:- .. ea! and Statu programs to meet the requirements of
PL 92- :. e FEc, , ' are- Pollution Control Act Amendments of 1972.

SENE - Tie Sc: -, sbtern New England Study (SENE) is a level B water
J' , - land resur¢?-', studv. The study goal was to develop a rc-source

m agernent p,-ograT., to ac-ommodate the sometimes conflicting demands for
conservation ar,! growt'. The study was conducted by a team of Federal, State
a.;d Ioa "e:r- -_utativw- under the overall coordination of the New England
River Basins 1,crnission. It was completed in 1975.

The study area en compasses river basins draining into the Atlantic Ocean.
extending from the Merrimack River in Massachusetts to the Pawcatuck River
at toe Rhode Island-Connecticut line. The watersheds of Furnace Brook.
Havwarc Creek and Town Brook are included in the Boston metropolitan portion
of ,- ENE study area. Te scope of studies includes flood plain, streamflow,
m .,nd wetland management; coastal and offshore resources; water supply

and %water quality contro!; recreation, fish and wildlife: power and urban water
ne, '-. -rd environmental factors.

NEWS - The Northeastern United States Water Supply Study (NEWS).
compl-etedn 1977, was initiated in 196( following the unprecedented drought of
the 1960's in the northeastern seaboard of the United States. In October 1965
Congress authorized the Secretary of the Army to cooperate with Federal.
State and local agencies in preparing plans to meet the long-range water needs
of the Northeastern States. The study considered all reasonable alternative
plans to solve the region's water supplv problems, and several plans were
studied in detail.

Flood Insurance Studies - A flood insurance study report for the city of
Quincyt prepared v he New England Division. Corps of Engineers for the
Federal Insurance Administration. was published in February 1972. The city of
Quincv adopted the study recommendation and is now eligible for flood
insurance under the reFular flood insurance program.

A flood insurance report for the town of Braintree was also prepared by
the New England Division. Corps of Engineers for the Federal Insurance
Administration. The town of Braintree adopted the study recommendation and
is now part of the regular flood insurance program.

Reconnaissance Reports - An unpublished reconnaissance report,
completed in November' -ihv the New England Division. Corps of Engineers,
presented the finding,, of a nreliminary flood control study of the Town Brook
area. The report 'toted theft local protection works would he feasihle. but



woUld exceed the $[ million cost limitation then applicable under the authority
contained in Section 205 of the 1948 Flood Control Act.

A water resources investigation and a plan of survey were developed by
the New England Division in 1973 for the Quincy coastal streams which include
Town Brook, Furnace Brook and Hayward Creek. T',js plan outlines the
direction and procedures of required studies.

Hayward Creek Report - The feasJbility and detailed project reports for
Hayward Creek leea- protection wcre completed in August and October 197q.
respectively, and the proiect has been completed. The final plan included
raising Hayward Pond Da, m and ronstruc-ting a new outlet wor-s,. a new earth
dam to provide temporary flood storage in the wetlands above Hayward Pond. a
new stream channel to divert Echo Creek into the \wetlands, other structural
features including an enlarged discharge condjit to Weymouth Fore River. and
the acquisition of a 33-acre natural greenbe!t area a Havward Pond and
wetlands upstream. The Hayward Creel< proip-t was constructed in 1978 under
Section 205 at a cost of $2.630.000.

THE STUDY PROCESS AND RFPORT

The Corps of Engineers and theI Metropoli tan District Commission (MDC)
have followed a systematic a-1pproach in thio study bv analyzing needs and
problems. establishing planninq objectives. and developing and e\valulating
alternative management plans. This approach is di: coted by the \W ater
Resources Councils Principles and Standards (P&S) which provide the g!,ideines
for Federal water resources planning activities.

The MDC, to expedite the planning process. provided funds and hired
consultants to study the Town Brook flood problem area,. This work was done in
close coordination with the New England Division to assure the adequacy of the
study. The Corps has isod this work as tle basis for final studies, thIe plan
selection process and thiis feasibilit\ renort.

The study process was directed tm meet Federal and Corps gidelines.
reflect concerns of citizens, address needs* and problems of the area, meet the
requirements of the National Environmental Pohicv Act (NEPA). maintain
coordination with other agencies and encourage and obtain public participation.

The report is presented in t-ko parts: the main report and appendices.
The main report presents the resiilts of the feaasibilit' studies and a broad view
of the overall stijdy. The appendices cotaoin tue" detail and technical data to
support th- main report

L •



PROBLEM IDENTIFICATION 4
In the problem identification task, public concerns are identified, present

ari' futire conditions are assessed, and planning objectives are established to
provide a meaningful guide for subsequent activities.

NATIONAL OBJECTIVES

The P&S require that planning will be directed to achieve National
Economic Development (NED) and Environmental Quality (EQ) as equal national
objectives. The NED objective is achieved by increasing the value of the
Nation's output of goods and services and improving the national economic
efficiency. In the case of Town Brook, this could take the form of addressing
flood damage reduction. The EQ objective is achieved by the management,
conservation, preservation, creation, restoration or improvement of the quality
of certain natural and cultural resources and ecological systems. Applicable
resources in Town Brook include wetland areas, historic sites and fish and
wildlife resources.

THE STUDY AREA

Town Brook is located in the city of Quincy and the town of Braintree
about 7 miles south of Boston. The watershed area. shown in Figure 2, covers
approximately 4.5 square miles.

6
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Climate

The climate, with an average annual temperature of 500 F, is tempered by
the sea, which produces a cooling effect in summer and a warming effect in
winter. Annual precipitation varies substantially from year to year, but
frequently is not far from a mean of 43 inches. Precipitation is generally
uniformly distributed throughout the year, but with significant monthly
variations from year to year. Snowfall frequently occurs during the four winter
months, although accumulations are normally not significant. Occasional
flooding is augmented by warm rains and melting snow combined with frozen
ground conditions to increase the rate of runoff during winter thaws or the
spring freshet season.

Heavy precipitation, usually of short duration, is common throughout the
year. Occasional major storms of longer duration and intermittent high
intensity known as "northeasters" are usually the cause of major flooding
problems,

Water Resources

Town [Brook starts in the Blue Hills Reservation as a clear, upland
stream. Where it encounters highway, commercial and residential
developrvnt, it is controlled by culverts, conduits and walled banks. Town
Brook then enters Old Quincy Reservoir, the former water supply source for the
city of Quincy. Now used only for industrial water supply, the reservoir offers
passive recreation, plant and wildlife habitat, and a scenic area. Downstream
from the reservoir, the brook flows as an open channel through a residential
area in Braintree for a short distance, but then is conta;ned in an underground
conduit for much of its length until after it passes undet ',(- downtown shopping
area of Quincy. Here the Town Brook channel, with its roc < walls, adjoining
grass strips, and small shrubs and trees, provides pleasing visual relief in the
urban setting.

In its lower reaches, Town Brook comes under tidal influence and widen;
to become Town River before it enters Town Ri'er Bay. The Town River
segment of the system is a saltwater marsh, one of the most significant natural
systems in the watershed.

Water Quality

Town Brook and Town River have heen ass,igned objective water quality
classifications of Class B and Class SB b\ the Massachusetts Water Resources
Commission. Class B standards apply to the inland waters of the streams, and
Class SB standards apply to the marine waters,. Both Class B and SB waters are
suitable for the propagation and protection of fish, wildlife and aquatic life and
for primary and secondary recreation. As defined hv the standards. Class SB
waters also support shellfish harvesting with de-p,jration, a process which makes
the shellfish suitable fcr eating. Specific criteria applicable to B and SB waters
are presented in Appendix D. Rased on the available data. water quality
conditions in Town Rrook and Town River may be expected to marginally meet
the requiremnts for Class 1, and SB waters.

7



Natural Resources

The natural resources, although limited, are of special value because of
their proximity to the large population concentrated in the Boston area.

-rle upland portion of the watershed contains plant and animal life
n-, -'ly associated with an urban or suburban setting. In the residential
-"ighborho,- Is with; r Bra ntree there are many species of songbirds and some
speci -s o': a, game such as rabbits, squirrels and pheasants. Within Quincy
th're are many species of songbirds and some small game in the vicinity of the
iVue H; - ervation and Faxon Park. The remaining areas of Quincy have
kIdh e esse ,iall. - ociated with an urban environment, such as pigeons,
st,-ling- nd English )arrows. Although the watershed has a wide variety of
f1- . 7nd 'a,'a, no rare or endangered species were identified. Appendix G

3ntains more detailed information on the natural resources of Town Brook
water s:ed.

An 8 to 10 acre freshwater wetland occurs in a 60 acre wooded site
betwe'en Rc,ute "I and Center Street in Quincy. The area supports a variety of
) 'and vegetation -nd provides habitat for small mammals and a nesting area
for ducks.

The 5-acre saltwter marsh at the lower end of the watershed supports a
relatively dense grovth of marsh vegetation over a layer of deposited organic
material. The marsh provides a variety of habitat for birds and mammals not
fc" . r the othervx ise hecvi"'. developed city of Quincy. and it also functions as
a major link in the food we'b of the river and Town River Bay.

In the lower reaches of Town Brook, rainbow smelt utilize the concrete
walled channel for spawning. The substrate is suitable for spawning and it
appears the water quality is generally satisfactory for both smelt spawning and
egg development. However, unidentified adverse conditions in the brook have,
on occasion, resulted in heavy nortality of spawning smelt.

Geology and Topography

The topography of the watershed varies from gently rolling hills in the
Blue Hills Reservation in the western section of the watershed to flat wetlands
(salt marsh) at the mouth of the Town River in the easterly extremity.
Elevations range from 0 to 300 feet above mean sea level.

The Town Brook watershed is underlain in large part by igneous rocks of
the Blue Hills Ridge. On a regional scale, this is located in the New England
lowlands portion of the northern Appalachian Mountains. Bedrock in the
watershed area is covered by glacially deposited sand and gravel and by
artificial fill. Bedrock formations specifically present beneath the site are the
Weymouth and Braintree argillite formations, the Quincy granite, and the
Mattapan volcanics. Their general distribution is indicated on the map of
bedrock geology map in appendix E.
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Overlying the bedrock, there is an array of glacial and recent soil
deposits, as shown on the surficial geology map in appendix E. Covering most
of the area is glacial till, an unsorted, compact mixture of sand, gravel, silt,
clay and boulders. Its average thickness is 10 to 20 feet. The more recent
deposits of sand, silt and peat have accumulated along streambeds such as Town
Brook. A significant portion of the surficial geology has been covered or
replaced by artificial fill. In the eastern, fully developed half of the area,
especially, 3 to 5 feet of fill is almost always present.

Socioeconomic Resources

Economy - During its first two centuries, Quincy was mainly an
agricultural community until the expansion of the shoe trade brought an
outgrowth of tanneries along Town Brook in 1830. The quarrying of granite with
its technological advances became a significant activity. In the late 1800's, the
Fore River saw its first shipbuilding activities. In 1913, the Bethlehem Steel
Corporation took possession of this shipyard which soon became one of the
greatest in the world.

Today, Quincy's economy is based on the manufacturing industry, although
this industry's importance has lessened. The largest single employer is General
Dynamics, one of the nation's most important shipbuilding facilities, although
significant increases in employment were noted in the finance/insurance/real
estate and services sectors in recent years. they were not great enough to
offset an overall decline in employment.

Population - Quincy, as a matured urban community, has had neither a
dramatic increase or decrease in population growth. The rate of growth itself
over the past 15 years has varied between 0 and 1.9 percent which would
characterize the city as a slow growth community. Quincy's 1975 population
was recorded at 91,494 with 1990 projections suggesting a population of 95,500,
a 4.8 percent increase from 1975.

Land Use - Residential use predominates the developed land area in
Quincy. Approximately 50 percent of the city's dwelling units are in single
family homes with the bulk of new housing development in multifamily
structures. Residential uses are concentrated in the north and northeast
sections of the city, since almost a third of Quincy is within the Blur Hill-
Reservation in the southwestern portion of the city.

The greatest concentrations of industrial development have occurred
around Town River Bay and along the Penn Central Railroad tracks. The most
significant commercial development is Quincy Center in the area of Granite,
Hancock, and Washington Streets. Additional details on land use are in
Appendix A.

The flood prone areas within the project area being considered by the
Corps are characterized by a mix of commercial and residential
developments. The majority of structures within each of the "pools" is
residential with the exception of the Shopping Center pool which includes the
stores and shops which compose the bujlk' of Qiincv re-nter.

. . . , • . . . . . . . . ,... . . .. . - -- . . . .. . . . . . .. .. . . ..9



Fransportation Facilities - A good transportation system is characteristic
of the economic base area. The communities involved are serviced by several
bus lines, as well as the Massachusetts Bay Transportation Authority (MBTA).
There are several major highways located in or near the area, making travel to
ard from Boston and other towns in the metropolitan area convenient.

,f growing importance in the transportation picture is the South Shore
Lxtensor, ot the MBi A's rapid transit Cambridge-Dorchester line which opened
in 1971. In March 1980 the line was extended to Braintree just south of the
watershed area. An MBTA station is being constructed in south Ouincy
adjacent to Town Brook. This is a major construction effort involving new
access ramps to Route 3, a connector road to downtown Quincy and major
drainage works to reduce flooding potential from Town Brook.

Historic Sites - The Town Brook watershed has an unusual historical
background, in that it is the only area in the United States in which the
birthplace of two presidents can be found. In 1779, the Constitution of the
Commonwealth of Massachusetts, the model for the Constitution of the United
States, was written at the birthplace of John Quincy Adams. The homes in
which John Adams and John Quincy Adams were born are registered as National
Historic Landmarks.

Other valuable historic resources include the Quincy City Hall, the First
Parish Church, the Abigail Adams cairn, and the remains of the former Town
Brook Canal, see photo following page 12.

Recreation Areas - There are several open space and recreation sites
within the watershedTincluding the Blue Hills Reservation, preserved as open
space by the MDC. The reservation includes wetlands, streams, hills, rock
outcrops and woodlands that provide an ideal setting for hiking and nature
study. The MDC will continue to maintain this resource for future use.

The Old Quincy Reservoir is frequently used for unsupervised swimming
by local teenagers. Although swimming is not authorized, this site has
potential for use as a passive recreation facility.

Faxon Park provides residents of the eastern section of the study area
with opportunities for both active and passive recreation. The park has
baseball diamonds and athletic fields, and a proposal has been approved
recently by the Quincy City Council to upgrade and expand facilities to include
tennis courts and a new plavfield.

Several other parks in the city of Quincy outside the watershed provide
active recreational opportunities for residents of the watershed.

The continued expansion of the local recreation program and facilities
promise's t ) offer new recreation experiences for local residents. Because of
this effort, local interests expressed no desire to make recreation a part of the
Town Brook study.

10



4

PROBLEMS, NEEDS AND OPPORTUNITIES

The problems, needs and opportunities presented in this section were
identified through technical analysis and the assistance of local officials and
citizens.

Flood Damages

The immediate and critical water resource need for the Town Brook
watershed is for control of floods in the urban areas of the flood plain. The
primary source of flooding is associated with storm systems of long duration,
i.e., 12 hours or more, which travel northeastward up the Atlantic seaboard
producing intense rainfall. These are the "northeasters" and hurricanes. The
area is also exposed to continental storms and to summer thunderstorms which
move across the region.

The two most damaging floods on Town Brook in recnt years are those of
August 1955 and March 1968.

Flood of August 1955 - The greatest flood on record from Town Brook
occurred in August 1955 as a result of rainfall associated with Hurricane
Diane. This storm produced about 5.3 inches of rain in a 6-hour period: and
although the upper watershed was relatively undeveloped at that time, the
resultant flooding was the greatest in Quincv's history. Flooding also occurred
in Braintree when Old Quincy Reservoir overflowed its north bank into Lakeside
Drive and water flowed across the adjacent residential area. The recurring
flood damages for a flood of this magnitude (approximately the 100-year flood)
would be $13.470,000.

Flood of March 1968 - The second greatest flood, was produced by a storm
with a 6-hour rainfallof 2.5 inches and an IS-hour total of 5.7 inches. Flooding
was intensified by high antecedent moisture and fro7en ground conditions that
prevented infiltration. As a result floodwaters coverrd about 175 acres of
mostly urban land. The recurring losses for a flood stage elevation equivalent
to the 1968 event would be $2,770,000 (April 1980 price level). In 1968 water
also overflowed the north bank of Old Quincy Reservoir into adjacent
residential areas. High water marks were documented to delineate the
approximate flood plain, as shown on the flood plain maps in Figure 3.

II



Within the 175-acre flood plain there are about 190 residential, 87
commercial, IC industrial and 5 public properties which are susceptible to flood
damages. Major city roads would be flooded and traffic flows disrupted.
Furtl.-r de-ail on properties susceptible to flood damages is included in
Appendix A.

Less se,'e' - f oods in Town Brook have occurred in 1954, 1961, 1969, 1973.
1974, 197 and 1979. Flood frequency and magnitude have been increased by

rc- i r vc!rnt in upstream areas and further encroachment and
reb- _t;D "Iov.- Brook where it flows through the urban areas.

TV floods cf !955 and 1968 were infrequent events. The 1955 flood is
es*t - - to ,Ave about a 1 percent chance of recurrence. Estimates indicate
a ')t 1, t recurrence of 7 to 25 years, depending on location.

i'iooa elLin Areas

During flood periods, Town Brook doer not have the capacity to carry
rl:noff 'on : d-v'oped watershed. Town Brook has been almost completely
modified in the developed lower reaches of the brook. The svstem of culverts,
underground conduits and wallec channel sections has been designed and built
over the past 100 or more vears.

During floods, water is temporarily stored in six pools that form along the
route of Town r rook below the Old Quincy Reservoir. These pools shown in
Fig')rc 3 a'e ; -" flied below. Additional detail on flood plain area is shown in
Appendix D.

"Braintree Pool" - results from backup of floodwaters due to the high
invert elevations of the culverts under Route 3, and to the restriction imposed
by the conduit running from Worthington Circle to Common Street.

"Centre Street Pool" - is created by an inadequately sized 72-inch
concrete pipe conduit5-ginning west of Columbia Street. It covers a large
area, mostly west of Centre Street.

"Brook Road Pool" - is created by the restriction of a long, flat section of
8.5 x 5 foot concrete box. The pool lies along Brook Road and extends west
along Water Street and both south and northeast of Water Street.

"Shopping Center Pool" - is a pool created by the restriction of the 10 x 5
foot box culvert under the railroad tracks and Quincy business district.

"Bigelow Pool" - is induced by the inadequate 10 x 4.8 foot culvert at the
lower crossingof Bigelow Street. It results from the overflow of the walled
channel section below Revere Road.

"Town River Pool" - extends along Town River below Elm Street. It is
induced by the constriction caused by fill with only two 72-inch culvert pipes
under the parking lot west of the Southern Artery.
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Since this study's identification of several of the restrictions that cause
flooding, the MDC has been working with the town of Braintree and the city of
Quincy to design a system to improve the capacity of Town Brook. Some of
this will be done in conjunction with ongoing transportation improvements
and/or as part of the improvement of the urban drainage system (see section on
Without Project Condition).

The flooding problem at the "Shopping Center Pool" is caused by an
inadequately sized channel (primarily underground) for Town Brook, which
passes through the downstream business district of Quincy. Floodflows at this
point are 1300 cfs and cannot be handled by normal urban drainage
improvements. The problem of the inadequately sized culvert is compounded
by the MBTA tracks, which act as a dam and back water up into the Brook Road
Pool. The flooding in this area is several feet deep in residential and industrial
areas. Also, when Town Brook is flowing full under the business district, the
water is under pressure, which makes local drains inoperative, and backs up into
the basements of several stores. It is difficult to pinpoint all sources of
flooding in this area as the drainage system is generally unmapped and seepage
compounds the problem.

The Old Quincy Reservoir Dam has been studied through the National
Dam Inspection Program. It is classified as having high hazard potential, and
several deficiencies have been noted. The floods of 1955 and 1968 both
overflowed the north bank of the Old Quincy Reservoir. Such conditions create
a serious risk of washing out the earth dam, which would create a catastrophic
flood in the densely populated lower basin. There is an urgent need for
increased spillway capacity to eliminate this hazard.

In order to utilize the storage potential of this rese: voir for flood control,
it is necessary to maintain a normal pool level well below the spillway crest.
This is now done by manual operation of the valve on the reservoir drain line.
To insure automatic operation, an overflow weir with a fixed crest set at an
appropriate low level is needed.

Natural Resource Preservation and Enhancement

During the course of study the following resource issues surfaced during
public meetings, discussions with Federal, State and local officials and
technical studies.

Smelt Spawning - Town Brook has a sizeable smelt run, an important
factor since the number of smelt in the region has decreased significantly in
the last 50 years. The smelt spend most of their life in saltwater, in this case
Town River Bay, and ascend freshwater streams in the spring to spawn. The
primary spawning area in Town Brook is in the vicinity of Miller Stile Road,
where bottom substrate and water conditions are favorable for smelt spawning.

Salt Marsh - In the lower reach of the watershed Town Brook widens to
become Town River. The portion of Town River upstream of the Southern
Artery is a salt marsh, a significant natural system in the watershed. Although
it appears that a large portion of the marsh has been filled in the past for
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development, about 5 acres of productive marshland remain. Protection of this
marsh is an important goal of this study.

Water Supply

Communities in the Town Brook watershed are currently on the MDC
water supply system. There is no potential local desire to meet future needs
from within the watershed. The Old Quincy Reservoir, once the water supply
source for the city, was abandoned in favor of the present source. With no
[oc.l interes wa:er supply as a purpose was not included in the study.

Water Qualitv Considerations

Town Brook and Town River are located in a very heavily urbanized area
of eastern \las achlisetts. As such, conditions in the streams are greatly
inf-jencec y man's activities. Urban stormwater runoff has the potential for

seriously degrading water quality from the present B and SB classification by
introducing a myriad of contaminants such as oils, grease, lead, organic and
inorganic solids and nutrients. The vulnerability to contamination must be
considerec in any development of the water resource.

WITHOUT PROJECT CONDITION

The without project condition estimates the most probable future of the
region as well as the Town Brook watershed area. These projections assume no
new Federal water resource projects in the watershed. Discussion will cover
categories that are significant both to the area itself, and to the formulation
and evaluation of alternative plans.

Regional Overview

All indications point to a continued strong economy. Increases in the
industrial base of Braintree and Quincy are expected to continue through 1990,
when the area should be fully developed. Employment for 1990 in the two towns
is expected to increase by (60 percent over the 1977 level.

Population in the two communities is expected to increase by about 7.5
percent by 1990 from its 1975 population. Housing will be provir',- largely
through multi-unit residential development.
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Local (Watershed) Perspective

The economic strength of the region is likely to be reflected in the Town
Brook watershed area, where available land is expected to be developed to its
ultimate capacity. Both industrial and residential development are
anticipated. New transportation facilities are presently being constructed.
The inevitable result of all this development will be an increase in runoff rates
and flooding in the Town Brook watershed.

The new transportation improvements being planned and constructed in
the watershed will have a significant impact on the area. The new MBTA
station and parking garage and a new highway interchange to Routes 3 and 128
will make this a regional transportation center. Also the Bergin Parkway. a
proposed connector road to the downtown Quincy business district will
overcome a long-standing access problem. The MBTA Station and the Quincy
business district are vulnerable to Town Brook flooding.

Urban Drainage Plans - Analyses during the course of the Town Brook
studies from 1972 to 1980 have identified the need for an improved urban
drainage system in Braintree and Quincy as well as the need for flood damage
reduction. The design and implementation of these drainage improvements has
already begun and will be coordinated with the flood control plan for Town
Brook.

These proposed improvements, as shown in Figure 4, will remove
stormwater out of urban areas into Town Brook and eliminate or compensate
for the restrictions of Town Brook's inadequate flow capacity. However, the
system cannot be fully effective because of the inadequate capacity of Town
Brook to carry floodflows.

The urban drainage system is planned for stream reaches starting just
downstream of the Old Quincy Reservoir. Upstream of Route 3. the larger
culverts will replace inadequate culverts currently in place and will have
sufficient capacity to pass the 100-year flood without overtopping local roads.
The new culverts under Route 3 have already been installed as part of highway
construction currently underway. These culverts (tvin 9-foot x 6-foot box
culverts) will add sufficient capacity to prevent ponding. resulting from a 100-
year event, on the upstream side of the highway. This system of culverts will
essentially eliminate flooding in the Braintree pool during a 100-year flood.

Downstream of Route 3 the water will be allowed to flow across the
present wetland area. Normal flows and untaxing high water flows will be
allowed to flow down the present Town Brook channel, or underground culvert
as the case may be. Excess flows will be picked up by a major relief conduit
with an inlet on the edge of the wetland adjacent to the railroad tracks (see
Figures 4 and 8). The relief conduit will be built in conjunction with the
proposed Burgin Parkway with construction scheduled to begin in 1981. The
relief conduit will terminate at Town Brook adjacent to School Street and is
being designed with the assumption that an adequate outlet will be provided.
The capacity of the present Town Brook channel and the relief conduit is
sufficient to carry flows from the 100-year storm and essentially eliminate
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flooding ir, the Center Street pool for this frequency of flooding. When
combined with the relief conduit planned for the Lincoln-Hancock School area,
sufficient capacity will also be available to carry 100-year flows from the Brook
Road pool. The benefit of these conduits cannot be realized until an outlet is
provided since the present culvert under the MBTA tracks is a serious

The -elief ccnd ;T planned along Revere Road in downtown Quincy will
-ut off lo.al d- ,age and carry it to Town River.

,,anige - Ave-rage annual flood damages of $2.1 million would
continue to result from flcoding on Town Brook. Extensive structural damages
w 11 still occur in the Brook Road, Shopping Center, and Bigelow Street pools.

Contin' ,,d flooding in downtown Quincy would not only result in structural
and property damages to homes and businesses, but also would result in lost
wages to local employees and lost business to establishments forced to close
down. Social cost!% are incurred when services and goods become inaccessible
to consumers and transportation problems inconvenience commuters. The
occurrence of a flood event would continue to place a burden upon support
services, in esponding to an emergency situation as well as the repair of roads
and damaged utilities after the flooding has subsided.

Natural Pesources. The watershed area is characterized by its urban
nature aFn7Till continue to be. Major open space areas, the Blue Hills
Reser',,tion, and Faxon Park are likely to be preserved. Federal and local
regul3tions will help preserve the wetland areas, but this is not guaranteed and
development on a piecemeal basis could occur.The wetland could also change
through the natural environmental processes such as erosion of channel banks
and deposition of sediment.

The smelt spend most of their time in the saltwater environment of Town
River Fay and are not dependent on Town Brook alone. Tho smelt habitat and
sTelt spawning runs will probably continue in their present status, which has
diminished in recent years. Should a major interruption occur, the smelt run
could be reestablished through stocking with eggs or fry.

The water qiualitv of Town Brook will continue to be subjected to the
impacts of urban development and runoff, which presently add contaminants
and exces- nutrients. Citizen interest in conjunction with Federal and State
programs will be the rndlor forces to maintain water quality although there will
be periods when the ,ystem will he taxed.
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PLANNING OBJECTIVES

The planning objectives for this study have evolved throughout the course
of this study and are based on interaction with the public and other agencies.
Planning objectives for the period 1980 to 2080 are:

. Reduce flood damages in the industrial, commercial and residential
areas of the Town Brook flood plain.

. Contribute to the protection of wetlands for open space and habitat
preservation in the watershed.

. Contribute to the protection of spawning areas for the rainbow smelt in
the lower reaches of Town Brook.

PLANNING CONSTRAINTS

Town Brook is a small urban watershed, and as such some of the flooding
in the watershed is classified as an urban drainage problem rather than a flood
control problem. These areas have been identified and are being addressed at
the State and local levels. Therefore, any plan proposed by this study should
complement this local effort.

The success of the smelt spawning is dependent on several uncontrollable
factors in addition to the availability of spawning areas. Disease has impacted
the smelt population in past years and water quality is a continuing concern.
Water quality requirements are established in programs administered by
appropriate Federal and State agencies. Therefore, while this study attempts
to address this resource there are many factors which have more influence on
the future of smelt in Town Brook.
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FORMULATION AND ANALYSIS OF ALTERNATIVE PLANS

Var.,jus measures were examined to determine how well they met the
objectives of providing flood protection. These alternatives were investigated
to a sufficient degree to determine their economic and engineering feasibility.
the environmental and other impacts resulting from their implementation, and
teir acceptance by the public. This section describes the alternatives and
plans that were investigated and the iterative process used to evaluate and
screren t :em.

PLAN FORMULATION RATIONALE

Management neasures to address flooding and flood damages fall into
five general categor!es and accomplish the following: reduce flooding,
minimize damages from flooding, control development in the flood plain.
accept damages, and mitigate impacts from damages accepted. The five
general approaches and more specific plans are listed on the following page and
are described in fol!owing sections.

Some measures have already been implemented to some degree or will be
in the future by State and local entities. Measures are analyzed in terms of
their effectiveness, feasibility, economics and impacts. Public acceptance is
part of the assessment and evaluation. Subsequent sections are more specific
in plan description, evaluation and comparison.
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ALTERNATIVE APPROACHES TO FLOODING

I. REDUCE THE FLOODING

A. Control the Land Runoff
1. By Land Treatment
2. By Conservation Measures

B. Impound Floodwaters
I. Modify Existing Reservoirs
2. Construct New Reservoirs
3. Optimize Operation of Existing Systems of Reservoirs

C. Improve the Channel Capacity
1. By Channe) Enlargement
2. By Removing Natural and Manmade Obstacles

D. Confine the Flow - Levee and Floodwalls

E. Bypass Flow to ,Avoid Damage Area - Tunnels

II. MINIMIZE DAMAGES FROM FLOODING

A. Flood Proofing

B. Forecast, Warn and Evacuate

III. CONTROL DEVELOPMENT IN THE FLOOD PLAIN

A. Regulate Land Use

B. Directly Acquire Flood-Prone Land
1. By Acquisition of Development Rights
2. By Acquisition. With Flood Damage Reduction as Primary

Objective
3. By Permanent Evacuation and Urban Renewal

IV. ACCEPT THE DAMAGE

V. MITIGATE SUFFERING FROM DAMAGE ACCEPTED

A. Insure
I. By Voluntary Subsidi7ed Programs (Flood Insurance

Program)
a. Emergency Program
b. Regular Program

2. By Voluntary Nonsubsidized Program (Not Feasible)
3. By Mandatory Subsidized Program
4. By Mandatory Nonsibsidized Program

B. Assist in Emergencies (Rescue and Aid)

VI. COMBINATIONS OF MEASURES
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(-ORPS PROJECTS A ND PLINS OF OTHERS

There are ' oer Corps projects in the Town Brook watershed. There
!,ovver, sate ard local pojects being planned and constructed which

,ict t'r water res'urccs of Town IBrook (see Figure 4).

%incy the following features are being planned or constructed as part
1i, -h setts Ba' Transit Authority (MBTA) and highway transportation

svstem ,'"e"  :

i..A new culvert with added capacity under Route 3.

reliet conduit hilt in conjunction with the new highway off ramp
and the Bergin Parway.

Local criinage projects are planned in the Brook Road area and the
Revere Road area.

V Brz:r'lree, plans are to increase the size of culverts under road
fl . I t! -ough , reach of underground culvert. These projects would

trarsm., floodflo\vs fqr the 190-year flood without overtopping roads.

The city of Quincy and the town of Braintree are currently in the regular
flood insurance program. In Quincy, which receives most of the flood damage in
the watershed, an estimated 300 properties are insured against floods.
Probably a majority of the flood-prone properties are covered, an unusually
high response that might be attributed to the repeated flooding in the
watershed over the last few years.

MEASURES TO REFDI CF. THE FLOODING

Control Land Runoff

Land Treatment - There are two distinct areas in the Town Brook
waters~he t generallv undeveloped upper reaches and the heavily urbanized
lower rear-hes. There is no potential to reduce runoff through land treatment
measures. The tipstream portion of the watershed is located in the Blue Hills
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Reservation. This area will be maintained in its present undeveloped state and
no further increase or reduction in runoff should be expected. Therefore. the
goal of any land treatment measures will be to protect against erosion rather
than to reduce flooding. The urbanized lower watershed has very limited
potential for reducing runoff rates by land treatment measures. Therefore.
these measures were not considered further in detailed flood reduction plans.

Wetland Protection- Wetlands in the watershed, especially those that
could have an effect on flooding are limited in number and extent. One
example is the wetland between Route 3 and Center Street which is too small
to significantly affect downstream flooding. Such wetlands are protected by
State legislation and regulations and no further attention was deemed
necessary.

Impound Floodwaters

There is one existing reservoir in the watershed, the Old Quincy Reservoir
located in Braintree. It was constructed in 1886 by the city of Ouincy for public
water supply but this use has since been abandoned. It is now used to supply
industrial water to the General Dynamics shipyard.

Alternative methods of providing flood control at this reservoir were
studied. Raising the dam to provide additional storage was considered.
However, the site already is developed to nearly its physical limits and very
little storage could be added. Adjacent residents strongly opposed the concept
and this approach was abandoned.

The existing reservoir, however, has shortcomings which cause flooding
problems to adjacent school and residential properties. Inadequate outlet works
could also jeopardize the safety of the dam and the benefits of any flood
control project proposed downstream.

During the 1955 and 1968 floods, floodwaters overflowed the left shoreline
onto Lakeside Drive. This study investigated the proposal to construct a low
level (maximum height of 4 feet) dike along the left shoreline to stop this local
flooding. A new emergency spillway with the capacity to pass the Standard
Project Flood was investigated.

The city of Quincy has attempted to provide some flood control by
maintaining the reservoir in a drawn-down condition since the 1968 overflow.
This is done through regular inspections and by manually adjusting the outlet
controls. The procedure has been successful although water levels sometimes
fluctuate by several feet. A new outlet cootrol was considered to insur( that
storage will be available when needed,

Two small flood pools were considered as an additional means of reducing
downstream flows. They were sited to provide floodwater storage and to delay
and reduce peak flows from their tributary areas. One would check the runoff
from part of the parking area around the shopping mall on Route 128. The
drainage area controlled and the flood storage available are relatively small.
and this flood pool would have no measurable effect on peak discharges in Town
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Brook. The other s'te considered would be part of the wetland located between
Route 3 and Centre Street. Currently bounded by roads and railroad
embankments, this wetlind already provides natural flood storage; and its
effectiveness ,cannot be substantially increased.

! ioro~e Chanr el Capacity

TI. ,'hut the years. Town Brook has been modified and encroached upon
'Jnti! ' presen its capacity cannot handle the increased runoff. This problem
-is . en compounded pv upstream development and resulting increases in

ilows. Local interests have been able to address this problem in portions of the
flood plain. especially through planned relief conduits in conjunction with new
highv a- construc!tion. An inadequate culvert in the reach from the new MBTA
.rac6s through the Quincy central business district and then downstream to the
,wn R'ver will continuie to be a major restriction.

I<eaL( - Conduit

Increasing tie chan iel capacity to handle 100-year flows was considered.
Such z project would include <-onstructing a twin 8 foot x 8.5 foot box culvert
through downtown Quinc,.

! Inder exc tinp conditions, the need to increase channel size through the
downtown area requires going under the new MBTA tracks without disrupting
service, doing work under and around buildings. and relocating utilities and at
least one )uildiig, isrupting major city roads, and excavating the salt marsh.
The impacts could be lesseried by combining the work with a planned urban
renewal project that includes a new connector road through the business
district.

Levees and Floodwalls

The underground nature of Town Brook throughout much of its course
makes floodwall measures inappropriate and ineffective. Therefore, they were
not considered in this studv.

Bypass Flows - Tunnels

The concept of ronstructing a tunnel to bypass floodflows around and
through damage areas was studied. ,lternative tunnel alignments studied were
tunnel inlets at two locations and tunnel outlets at several locations (see
appendix B) in Town River and Town River Bay. Each plan would consist of an
entrance structuire and vertical shaft leading to an underground tunnel and
ending in a vertical exit shaft and nutlet stru-ture. Tunnel diameters of 8. 12,
and 15 feet were considered.
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MEASURES TO MINIMIZE DAMAGE', 1!,'O\ FLOODING

Two measures to minimize flood damages were investigated: flood
proofing and flood forecasting, \karning and emergency evacuation.

Floodproofing

Floodproofing. a nonstructural measure, would reduce flood damages to
individual properties. The level of flood protection would vary depending on
flood stages, type of building and applicable measures.

Residential - In the residential sector, basement flooding depths range up
to 5 feet. Basements are generally granite block construction and. though very
solid, are not waterproof. Through total reconstruction of the basement a
watertight condition could he achieved but this would be too expensive and was
considered impractical. A second approach was taken to allow water to enter
the basement but to protect high value equipment (i.e.. furnace) through
constructing a utility cell. For depths of 3 feet or less in the basement an
interior waterproof wall was considered. This approach allowed damages to
continue to other goods in the basement but at a smaller loss than at present.

Commercial/Industrial - In the industrial/commercial sector tle types of
building were more variedT. For industrial buildings with block construiction on a
concrete slab, blocking openings (doors, windows) was analyzed and this proved
to be effective.

Dikes around individual or groups of properties were evaluated. These
dikes are applicable to all types of properties: residential. commercial and
industrial. It was assumed they could be effective for up to 3 feet of flooding.

Flood Warning and Temporar\ I vacuation

Flood stages rise quickly from runoff in urban areas, and flood
forecasting. warning and emergency evacuation would help protect flood plain
residents but would not reduce property damages. These measures are
contained in existing Civil Defense and emergency programs. however, the
possibility of improving on present plans was considered. An improved plan
could be implemented within a short time by non-Federal interests at a minimal
cost.

. . . .. .. .. " . .." .. . . ,



)\ R~L VfIl oPME NT IN THE FLOOD PLAIN

Rc-gtla to L IA tl so

The flood plain was; ,;IIed with the viewv of applying land use control
measuires. Thi , rein of the flood plain is almost fully developed and very
lit, le '-per land fex!;is h and many land use regujlation measures

C W, nlv ised aire dlrea('v part of State and local policy. Wetland areas are
t-llated uvr de, 'ta~-n ;ia in Subdivision regulations. 7.oning, and so forth
: ,thmn 1 l atithoritv of tlic city of Qujinc-v and the town of Braintree.

Although this studs %\il niot address regulatory measures, should a permanent
7fl)r h np'rrenle-I, ,ori-i tderal interests must agree to enforce regulations
to prevent ohs'rii 'tion ( or enroachment on channel,, that would reduce their
flood carrsi~ig c~qoac *.s. Non-Federal interests are also required to enforce
regulations whic-h Will 1 urnIM damages to future development in the flood
p Lt:n.

Dire 1cqi lre, Flood Prone Land

Ti acquisition o flood plain landi in Town Brook watershed normally
requires the purchase- of re'uidences or hiisinesses since the flood plain is nearly
fully developed. Thi, sitiation makes this Measure costly and disruptive and
acquisition was dropped inl favor of lessevere measures. The ci tV Of Quincs is
current ly developing plans, for iirban renewal in the business district. The plans
are still in the ( onfcept s.Age- xnd while some razing of buildings mnav be
nec-essary. rmuch )f the newk development is envisioned to Occur in present

Parking areas. Deeve ' a( ci tv offio als are cognizant of the flood hazard.

1\CCFIPT THJFDM s

A-cceptance- of tio '~oo~d im age ~ ii11not meet the ohiecti yes of till',s
st i dv. ThIe "wit ho it pr rnd it ion" alrea-dy i t the reguilar flood insurance
program and lo,' il g oftor t, s, rstnas ires, that the city of Omiinc \ and the

town oif irite oerrnet 1 1 rod'ice or all-.iate floodH damages. The
Pl is - not willirlt 1') 1( e t !!ol- e gs of abouit $?.1I million ariniialls or

the threat of rncur I' s



MITIGATE SUFFERING FROM DAMAGE A7CEPTED

Flood Insurance

Both the town of Braintree and the city of Quincy are enrolled in the
regular flood insuraic-e program. Estimates of level of participation in the
program indicate that in Quincy a significant number I f policies (950 , have
been taken out in the entire city. The State and local officials could expand
the education prograin for flood plain properties.

ANALYSIS OF PLANS CONSIDERED lINJ PRELIMINARY PLANNING

Description of Plans

Measures which passed initial iterations are combined into plans for
further evaluation. Three basic plans were formulated.

1. A plan centering around twin 8 x 8-1/2 foot relk-f conduits through
downtown Quincv with channel work in the Town River sa!t marsh and culverts
under the Southern Artery to convey floodwaters to Town River Bay without
inducing flood damages.

2. A relief tunnel plan to reduce flooding with a deep rock tunnel
bypassing floodflows under the downtown business district. Several alternative
inlet and outlet locations were analv7ed.

3. A nonstructural plan to reduce flood damages through floodproofing
and a flood warning svstem.

The above plans addres the prmarv flooding problems in the watershed.
Other measures retained for evaluation were the Old Quincy Reservoir
improvements and r]sements on the Town River salt marsh. These measures
were valuable or essential additiomn to the three basic plans.



Comparative Assessment and Evaluation of Plans

Relief Conduit - The relief conduit through the downtown business
district of Qiincv w-ts analyzed at a sufficient level of detail to determine
cost and impacts. The project provides positive net economic benefits but
under e-isting conditions this alternative is unacceptably disruptive to business
activity and transportation in Quincy. Also channel enlargement through the
Town Rivt-r salt n irsh would be required and would in effect destroy the
• ai i. Farther dowrs--arn at the Southern Artery, installation of new
'-,. e 0s ) UlU dl r I : tra. tic, require the relocation of one business and
.-liminate the ,mi- -- f lock which was part of the former Town River
Ca ial. ('nce installed, the presence and operation of the relief conduit could
interfore with rainbow smelt spawning runs. The cost of the relief conduit
wo w about -2, rrillior.

>eliel . . - Altrnative tunnel alignments and sizes were studied to
e ,. . benefits, cos,, arn1 impacts

,\iternative I"'ets - "he first tunnel entrance location would be located
adjacent to Town hrook jpst upstream of the MBTA tracks adjacent to School
Street. Iits alternatie con.orms well with the present and planned drainage
svst for Town Brook am! flood plain areas. An alternative tunnel entrance
s;te It -ated to the south near the intersection of Water Street and Quincy

,'-r ,1 as consldered. This entrance would require a shorter tunnel, but
malcr -difira ions to local drainage works and a relief culvert connector to
the t" (e would he necessarv.

Alternative Outlets - Tunnel outlets were considered at an array of
locations (see appendix 1A) along the Town River and also out in Town River
Bay. A tunnel outlet in the Town River marsh just downstream from Elm
Street (option 2) proved to be the shortest and least expensive alignment, but
would cause environmental and social problems. It would entail channel
excavation and destruction of the salt marsh, and impact an adjacent
residential area and convalescent home.

The tunnel outlet a* the lower end of the wetland (option I) eliminates the
unfavorable Impacts just mentioned. However. the cost of increased tunnel
length is about $1.7 million as indicated in Table F-3 of appendix F. Both of
these alternatives require larger culverts under the Southern Artery and under
a supermarket parking lot. (onstruction of the culverts would take
approximately I 2 months and would disrupt traffic and affect the
supermarket. Placing the tunnel outlet at the lower end of the wetland would
require the use of a por'ion of an adjacent city playground/ballfield area for a
maximum of two years durinr construction of the tunnel and outlet structure.
Other impacts incl id the takin, of flowage easements in the wetland to insure
that there is no enm roachtns-nt on the required flow area. This would have the
coincident honrft of prf-serviritu this salt marsh in its present state. On the
east (downstream) side of the oth(ern Artery easements are also required to
insure th,t sutt i( ient rhinnel width Is maintained.
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A tunnel outlet extended out to Town River Bay (option 3) was considered
as having less environmental impact. It could be located east of the Southern
Artery and across the bay on Quincy city land. This would eliminate the need
for crossing the Southern Artery and supermarket parking lot. The disruption
during construction would be placed instead on the city public works storage
area.

Alternative Capacity - The study evaluated 8, 12, and 15-foot diameter
tunnels.The |5-foot tunnel was sized allowing for the capacity to carry the
Standard Project Flood (SPF). The tunnel size showed positive net benefits, but
is sized above the discharge capacity of the upstream drainage system.
Therefore, the full capacity would not be used.

The 12-foot tunnel has a capacity approximately equal to the incoming
drainage system. These flows have about a one percent chance of occurrence.
Preliminary analysis produced results that showed that further analysis of this
alternative was warranted.

The 8-foot tunnels also showed positive net benefits but did not have the
physical capacity to handle all in-coming flows from Town Brook and upstream
drainage improvements.

A maximization analysis was performed to determine economically the
most efficient tunnel size. The evaluation determined that the maximum net
benefits occur with a 10.7-foot diameter tunnel. Details of this analysis are
shown in appendix I.

Nonstructural Plan - With the generally low velocity, low stage flooding
that affects the Town Brook flood plain, floodproofing measures can be applied
to structures to reduce damages. Types of measures that seem most applicable
are blocking openings and installing shields, ring walls and utility cells. In many
of the residential properties and business district stores it will not be
economically feasible to keep water out of basements, so flooding will continue
but with a reduction in damages.

For all floodproofing measures consideed, unprotected portions of
properties, and grounds and outside equipment would still be vulnerable to
flooding, cleanup operations would still he required, and loss of business would
continue. A more effective flood warning and emergency evacuation plan ir
needed in conjunction with any plan centered around floodproofing. Flooding
depths of several feet in urban areas could leave people stranded or create a
safety hazard. Because of the continuing flooding and the safety hazard, the
people in the flood plain oppose floodproofing as a solution to their flood
problems.

A flood forecasting and warning plan is recommended as part of the plan
to prepare for emergency evacuation.

Old Quincy Reservoir - The improvements at the reservoir would insure
its structural and operational integrity for flood control. The storage at the
reservoir is adequate to provide either complete control or ppreciahle
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Old Quincy Reservoir - The improvement measures would be an important
ingredient to insure that flooding is reduced in the watershed. This is
especially important to the relief tunnel plan which addresses damages by
reducing flooding. Two potential problems prevail. The overflows around the
dam cause flood damages to residential areas near the dam. More serious is the
threat of dam failure. Such an event would cause catastrophic problems in
Braintree upstream of Route 3. The discharges through the Route 3 culverts
would exceed the capacity of the downstream relief conduit and tunnel system
and would essentially negate the benefits of these measures if such an event
occurred. Because of the potential impact, the reservoir improvements were
made part of the relief tunnel plan.
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ASSESSMENT AND EVALU!ATION OF DETAILED PLANS

"two alternative plan, will be analyzed in the final system of accounts.
Tl,, ,e two are:

i. A relief tunnel plan with improvements at Old Quincy Reservoir.

2. A nonstructural plan.

There two plans will be evaluated against a without project condition that
assumes the completion of all local drainage works throughout Braintree and
Quincy.

PLAN A - RELIEF TUNNEL

Description

The plan consists of the tunnel alternative supplemented by improvements
at the reservoir. The main features of this plan are:

I. A 12-foot diameter, 4060-foot long, concrete lined tunnel constructed
in rock 130+ feet below ground.

2. The tunnel inlet would be located just off School Street adjacent to
the "Red Line" of the MBTA and the proposed Bergin Parkway. The inlet
structure would be about 40-feet x 50-feet in size and will accept flows from
Town Brook and from the proposed relief drainage conduits along Bergin
Parkway. The structure will be designed to act as a sediment trap and will
have access provisions for cleanout and maintenance.

3. Normal flows would be allowed to pass in the present Town Brook
channel through downtown Quincy and the lower reaches of the stream. Any
normal flow--about 100 cfs is expected--can be accommodated.
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4. The tunnel outlet is planned at the lower reach of Town River just
upstream of the Southern Artery. The outlet structure would be constructed
adjacent to the wetland. Excavation would be planned to permit exit of the
tunnel outflows into the wetland area. No excavation is necessary in the
wetland itself.

5. Flooding easements would be obtained in the wetland to insure that
encroachment on the wetland area does not take place since the total present
flow area is needed to safely pass floodflows out of the wetland.

6. New culverts would be constructed under the Southern Artery and

adjacent supermarket parking lot. In conjunction with this, the left bank of

Town River downstream of the Southern Artery would have to be widened to
provide sufficient channel capacity. Flap gates on the downstream end of the
culverts would be installed to preserve present conditions in the Town River
wetland and lower reaches of Town Brook during high tide events.

7. Modifications at Old Quincy Reservoir dam would include a new
spillway and outlet structure, flattening of the downstream slope, repairs to the
stone protection on the upstream slope and regrading the top of the dam to
elevation +85.

8. Control of the Old Quincy Reservoir to maintain normal water level at
approximately elevation 73.4 feet which provides storage for flood control.

9. A dike along the north shore of the Old Ouincv Reservoir to prevent
overflows from the reservoir into Lakeside Drive.

10. The enlarged emergency spillway at the Old Quincy Reservoir would
provide sufficient capacity to pass the standard project flood with freeboard
and the probable maximum flood with the pool level at the top of dam.

11. A flood warning and evacuation plan to protect against infrequent
storms which are very severe in nature. This is needed as a storm of rare
intensity could produce flows in excess of the design capacity of the project.
The plan would have three major components: a warning system, warning
dissemination process, and an evacuation plan. See Appendix F for more detail.

A practical flood warning plan for Town Brook would be composed of an
automatic flood alarm system and manual observations. Potential locations for
the alarms would be at the Old Quincy Reservoir, at the tunnel entrance, and at
Revere Road or the storm gage. These alarms would be supplemented bv
observers to monitor water level along the brook.

The dissemination of the flood warning must be done to reach the entire
flood plain. For the Town Brook area, a combination of radio announcements,
door-to-door warnings, and telephone warnings would be used. The warning
would describe the appropriate course of action for the affected individuals or
structures. A plan would be developed to identify evacuation routes and
shelters.
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Because o! in !,vl of protection provided hv other components of the
olan, the u-,e of flood warcings in Town Brook would be infrequent. This would
requre exti attention to he sure that procedures are kept current and

auii eit n,.; tairied.

t2. Measures 1o maintain the water quality would be designed into the
-- el so that disrhrges re equal to o)r better than the quality of streamflow

-e-,e tinder normal conditions. The procedures being considered include
n,- the- tinne . a:-,-tion of oxygen or pumping the tunnel dry. Specific

- .,,ra' . procedures would evolve throughout the design process

-"ct -- ,'essment

The majOr Impact :,F V c *3 , would be a reduction in flood damages of

I. or) n onarni!\. -as benefit would be realized at a cost of $1.5 million
an.-alk. '-,-ilting in ami-).al net benefits of about one half million dollars. The
t,'nefit ', :ost rt. :or tps )1an is 1.34 to I.

In Brjintrc(. the ., at he reservoir would eliminate the potential for
-)vrflow ito L.keside Dtiv and therefore eliminate this flooding. By
previding the outlet vork- needed to maintain a drawdown level in the
reservoir, flood storage would be provided for about 3 inches of runoff. This
sarage is adequate to provide either complete control or appreciable
,ci,,ficaion of at' fl,- ods from the contributing watershed, up to the magnitude

- flood of rcori, f'ws above this level would pass under control over the
spill.av. These 'ei zca- :t the reservoir would eliminate the potential for
dam failure. Downstream of the reservoir the installation of planned new
culverts by the tow n and State would keep water from overtopping road
crossings and eliminate flood damage to all but a few properties.

These reservoir measures would have only minor environmental impact.
The lake level operattor-, sc-hedu!e would improve that presently strived for
through a manual trial and error procedure. Therefore. no changes in lake level

are anticipated. On the niorth shore where the dike is planned, one cluster of
trees may have to be removed. With a maximum height of 4 feet the dike will
be visible. hut no views from Lakc ;ide Drive would be impaired.

The relief tunne! %,oulld be constructed underground and would therefore
require suibsurface easements from affected properties. At the inlet a 40-foot
x 50-foot inlet struicture xifold be required to receive floodflows. Normal
stream flows would continlie to pass through the present Town Brook Channel.
The outlet stri-ture 's I cted at the lower end of the Town River wetland just
upstream frorn the ,oithrn Artery and will increase flow rates into the
wetland from 75tq -Is (-f - 00 tfs for the 100-,,ear storm.

The tunne! provides the capacity to pass the 100-vear floodflows and
would provide this le'vel of protection from Town trook flooding. The actual
flood protection tha-it s reiv, hv all flnod prone areas is dependent not only
or th- tnnel hu t i, an tie ho'tl draiinage system which removes local
intl ow s.
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The relief tunnel would be designed so that it would have no deleterious
effects on water quality. When operational the tunnel would have the potential
to release anoxic waters into Town River. This potential would continue to be
assessed during design and features included to avoid water degradation.

Construction of the tunnel carries with it many impacts typical at
construction projects: traffic, equipment noise, and local disruption. Much of
the work is underground though and would be done with little observable
impact. The tunnel will be constructed from the outlet end and in this area the
impact will last 1-1/2 to 2 years. A total of about 25,000 cubic yards (cy) of
rock will have to be excavated. The material will be hauled away by trucks at
a rate of about one truck per hour.

A disposal site for the rock has not yet been evaluated. This will be done
during design studies. Potential methods of disposal are commercial use as fill
or aggregate or use by the city of Quincy, which has expressed interest in
taking the rock for its public works projects. Approximately 3,500 cubic yards
(15 percent of the total) will be used in fill or stone protection at the Old
Quincy Reservoir and connector channel. Excess materials may also be
disposed of in abandoned quarries nearby or at locations acceptable to local
officials, which will not adversely affect the environment.

The installation of box culverts under the Southern Artery would require
disruption of traffic. By limiting construction to half of the highway at one
time, nearly full traffic flow can be maintained through three lanes.

Construction at the outlet ,ill also require about 3 acres of work area for
equipment and material storage. This would require use of a city recreation
area adjacent to Town River.

The construction of the box culverts through the supermarket parking lot
would cause a one-half year disruption at the market.

Across the Southern Artery there is a 500-foot reach of Town River,
where the left bank would have to be excavated to provide a minimum 40-foot
width. Just downstream of the Southern Artery are the remains of an old rock
dam and stonewall that were part of the Town Brook Canal.

Mitigation Requirements

Potential areas of mitigation include measures to prevent water quality
problems from developing in the tunnel, providing supplemental parking for the
supermarket at the Southern Artery and proper handling of the remains of a
lock basin which was part of the former Town Brook Canal.

Water Quality Measures

The proposed relief tunnel would be designed to operate during
floodflows. During periods of normal flow, water would pass down Town 1Brook
and not enter the tunnel. The water in the tunnel would remain standing until
the next high flow period. If the tunnel's contents stay aerobic, the water



discharged would bf the same as inflows and would cause no problem. If the
woter turns anaerobic, however, odors, hydrogen sulfide, and methane gas could
be produced and iron and manganese converted to soluble forms. The role of
he mitigation measures would be to prevent water quality problems from

developing.

Potentia, .v,.ter quality problems are being addressed by incorporating
into the tinnel design a water circulation system. The system is designed to
worlK c - the natiral fluctuation of the tides. See Appendix D for details.

The Corps would conduct future studies related to water quality aspects
of the diversion tunnel. Potential problems related to long term storage of
water, oxygen dietion, saltwater intrusion, gas generation, etc., would be
adas essed along with evaluation of impacts downstream in Town River due to
the discharge of water from the tunnel. Measures, both structural and
nonstructural, to alleviate water quality problems in the tunnel and downstream
would be invostigated further, and a recommended plan of action formulated.
Laboratory studies of long term storage of Town Brook and seawater would be
performed to simulate tunnel conditions and assist in determining the potential
for water qualit degradation and arrive at a system design.

Supermarket Parking

The corntruction of the box culverts under the supermarket parking lot
could be a disruptic: to the market. Arrangements would be made to install
the culverts with he idea of minimizing disruption. The construction will be
done in stages in conjunction with crossing the Southern Artery. This would
keep access open to the main parking area in front of the store. The use of
precast box culvert sections would also be considered to reduce construction
time. A third feature would be the construction of a temporary parking area on
the west side of the store. This would permit the store's customers to park
away from the construction. Playground equipment in the area could be
accommodated along the edge of the wetland or moved to another section of
this city recreation area. Following construction, the market's parking area
would be resurfaced and the temporary parking area returned to recreation use.

Town Brook Cana!

The proposed project area includes a ruined lock basin of the Quincv
Canal (c. 1824). This is a timber and stone structure in a deteriorated
condition. It is anticipated that the lock structure could be impacted by
channel widening in this area. Therefore, in the next stage of project planning.
the Corps would seek a determination of eligibility for the National Register of
Historic Places for tis structure. If the lock is determined eligible, plans
would then be ujndertaken for mitigation of the project impact upon the lock
remains.

Implementation Pesponsibilities

Cost Allocation - The measures proposed for this project are single
ptirpose 5-T7T ntr-l and a , such all costs are allocated to flood control.



Cost Apportionment - The apportionment of costs between Federal and

non-Federal interests are computed to reflect two policies:

I. The existing cost sharing legislation, and

2. The President's cost sharing policy.

Existing Cost Sharing Legislation - Sharing of costs between Federal and
non-Federal interest for the construction, operation, and maintenance of the
Town Brook flood control project is based on the requirements established as
Federal policy for "local protection" improvements. Under this policy, the
Federal government would be responsible for all flood control construction
costs and non-Federal interests would be required to provide, without cost to
the United States, all lands, easements, and rights-of-way necessary for the
construction and operation of the local protection project. Non-Federal
interests would also bear the cost of operating and maintaining project featt,res
after construction in accordance with Federal requirements.

President's Cost Sharing Policy - This policy requires that the
Commonwealth of Massachusetts contribute 5 percent of project construction
costs for flood control. Construction costs are defined as all costs apportioned
to Federal and non-Federal interests for implementation of the Federal project.

In addition, there is a 20 percent non-Federal contribution for structural
and nonstructural flood damage reduction measures. The current procedure
still requires that non-Federal interests will acquire lands, easements, and
right-of-way for the project with the Federal government reimbursing the non-
Federal interests for any amount expended in excess of the 20 percent.

The Federal and non-Federal share of the project first costs for the two
cost sharing policies follow.

Existing President's
Legislation Policy

Federal $20,575,000 $15,562,000

Non-Federal
State 1,038.000
Sponsors 175.000 4,150,000

Total Non-Federal 175,000 19800

Total Project First Cost $20,7= $2o,77

Federal Responsibilities - The Federal government would design and
prepare detailed plans and construct the project, after Congressional
authorization and funding and after receipt of the non-Federal share of the
investment.

Non-Federal Responsibilities - Letters of assurance will be required from
the Commonwealth of Massachusetts, city of Quincy, and town of PRraintree
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indicating their willing;,ness and ability to participate in the project and to
fulhill the conditions of local cooperation. In addition to furnishing project
lands and easements, local interests would be responsible for utility relocations
'equired by the plan, for the reconstruction of certain culverts and pavements.
for damages resulting from the construction, and for preventing encroachments
on the improved channels and ponding areas.

P blic Views

T'iroughout the study, public views have been incorporated into the plan
formulation proces,. 1'T-,is input has been received from Federal and non-
Federal agencies as we'! as the public in general (see Appendix C for details).

Views -f Federai Agencies - The U.S. Fish and Wildlife Service has been
I ecty 7iTolved in the study. Throughout the plan formulation process the
Service has stressed the importance of protecting the natural resources of the
watershed, includi' the smelt spawning area, the salt marsh and other
wetlands. This -,nel plan, as formulated, wou!d not adversely affect these
resources and urges their protection.

Views of ,'on-Federal Agencies - The city of Quincy and the town of
Braintree ha.:e been major supporters of this study, first by seeking assistance
in resolving flooding problems and then in the plan formulation process. Both
mur"cipalities support the concept of a tunnel plan to alleviate flooding
problems.

The Commonwealth of Massachusetts has been directly involved in the
study. Through the Metropolitan District Commission (MDC) the
Commonwealth has worked directly in supporting the study financially and
through active participation. Commonwealth agencies have been closely
involved in the Town Brook study through participation in the planning and
construction of major transportation facilities and sewer projects. Close
coordination has been maintained throughout the study and the Commonwealth
supports the concept of a tunnel plan to reduce flood damages.

Individual citizens and residents have supported the tunnel concept to
alleviate flood damages. They feel strongly that living conditions in the flood
plain would improve after flood control is provided.
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PLAN B - NONSTRUCTURAL PLAN

Description

Reducing flood damages through nonstructural measures is done largelv
through floodproofing, a flood warning and evacuation plan, and use of storage
in the existing Old Quincy Reservoir for flood control. The plans for the foiur
major flood pool areas follow. Refer to appendix F for detailed analysis.

Brook Road Pool - There is a mixture of residential, cornmer, ;al, am,
industrial properties in the area. The residential section contains aboit l10
single family homes which could have up to 6 feet of ater in the basement.
The two appro.'hes most feasible to reduce damages to these homes were
utility cells or ringwalls.

The utility cell is an 8-foot x 8-foot reinforced concrete rell% with a
watertight door (see figure 6). The cell would be ronstrtted in the basement
to rrotect the furnace, electri( switchbox, gas and electric meters. and hot
water heater. This type of structure was applied when flood inundation in the
basement could he greater than 3 feet. When the anticipated flooding depth is
lesv than 3 feet deep, :he cell is reduced to an 3-foot x X-foot reinforced
waterproof concrete wall. Access is by steps ratiwr than t- door.

With the utilitv cell, dariiaes to the propertv woxld not be olmlnated.
but the major utilities would be protected. Othor items in the basement, and
properties and grounds would continue to sustain rdamage.

In flood plain areas where homes are , lose together, protec tion could be
obtained hy construction of a reinforced concrete rinrwall around clusters of
homes. The proposed wall would be faced wxith brick senee'r an would be
provided with access opening,s and , losiires for ea, h homnte. Su, ip Dirnps would
be needed to drain interior areas.

There are also 26 industrial and -om ner( i,! b ldings- ir this irv,t. \lost
of these properties are of block constrtction on a concret( ,ib. Ihese
properties can be floodproofed by waterproofing the blo(k A ail!s Ip to i he;tiflt
of 2 feet and preparing flood shields to block opening, Ohir Ing flooding,. Int,'riot
purmping capability oinst be provided to dlis barge seepagc.

Shopping Center Pool In *he down Ito n 1)i 11sresI , I!Itr, Of iki IrI

flooding is calsed b backwater from Town Brook w i s fh rc or th-, i,';

underground drains and seepage during high tl 1,d sHooeds. Til,, -, ,,piinde,
by surface flooding becatse there is no ow t for 1,u 11 ,rinage.
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4 '-ojt 60 area businesses are prone to flood damage. It is not feasible to
,<eeI' Vt 1dwaters out of these basements. Flap gates installed on drainage
pipes to i-event backup flow would not be effective because of unmapped
drains and sec, vige floodvqg sources. Therefore, the primary floodproofing
measure in ths area is "in se of utility cells to protect major utility
..1,etrnents. busirie,sec "would have to rely on flood insurance to provide
economic relle, frou, flood damages.

IBigelow St, ot Foo - In the Bigelow Street pool there are about 30
residt'-e."r:mersialard 2 public buildings susceptible to flooding.
, ana - 

0i.c e .riiced by utility cells.

:-aintree Pooi The major source of flooding here is overflow from Old
Qu cv yv . ao',te - eve rglows the north shore, flowing down through
about 35 resicor " pr')pcrties in the Lakeside Drive area. Most of the flow is

iailow ove-rlar," iooohng with some velocity. Damage is largely confined to
.,,,sements. wr,," ire concrete. Floodproofing measures to keep water out of
basements shoI.. be feasible.

, fi-od -iri r,.! evarilation plan would be an essential part of the

floedpronfirl tr an I,-- ' he Tnwn Brook flood plain. The properties would be
surrounded ,bv flood-vter and access would be difficult and restricted. The
town of Braintrefe ird h ,tv "-f Quincy now have a basic warning and
evaclation plan imipl, neitod through the fire and police departments and its

Civil Defense operations.

Reservoir Operation - An mportant nonstructural measure in the upper
basin isthe cotiinued use of the storage potential in the existing Old Quincy
Reservoir to reduce the peak runoff rate from the upper 1000 acres of drainage
area. This involves operating so as to maintain the normal pool level about 7-
1/2 feet below the existing spillway crest elevation.

Flood Warning and Evacuation - An important part of Plan B would center
around a flood warning and evacuation plan. The mechanics and operation of
this plan would he ablut the same as spelled out for Plan A and Appendix F.
Because of frequent flooding problems on Town Brook this could mean frequent
use. This would help keep personnel familiar with Town Brook. However, care
would be required to avoid overuse of the system for minor flooding, which
could dilte the plan's ef lertiveness (hitring, more critical situations.

Impact \ssessneit

The major impact of this plan would be a reduction in flood damages of
S367.000 annually. his benefit would be realized at a cost of $134.000
annually. The resi ltarit benefit to cost ratio is 1.43 to 1. Since not all damages
are elirninated, rs -l i ,arriage of S1.5 million per year would occur on the
average.

Tive flooding wvild -ontinue to occur so residents would need to be
eva'c lated dlirinfc e' i, !I .od and el, inuip will be required. Businesses would
sitffer 1isriiptw,,m it Irsi e,. With repeat-d flooding, nroperties would tend to
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There would be construction impacts during installation of utility cells
and ringwalls. Construction equipment and procedures would result in in
increase in noise, dust and traffic. This impact would occur within the
residential and business areas being protected.

To realize the damage reduction potential of the floodproofing measures
property owners would have to take an active role in maintaining and installing
floodproofing components and heeding flood warnings. Without this cooperation
the plan would be ineffective.

No major impacts are expected on the natural resources as a result of

implementing the nonstructural plan.

Evaluation and Trade-OHt Analysis

In a nonstructural plan to reduce damages along Town Brook.
floodproofing measures are the most feasible approach. In general, flooding
velocities and depths in the problem area were not of sufficient magnitude to
warrant relocation of properties so relocation wis not evaluated further as it
would be more expensive and disruptive to the community. There is very little
vacant land in the area to absorb relocated housing. businesses and new
development. Therefore, any relocations would probably he a loss to the
community. With the lack of vacant land there is also no possibility for zoning
as an applcable measure.

A primary floodproofing measure is the utility cell located in the
isement. An alternative which provides the same level of protection as a

utility cell in the basement is the first floor utiJitv room. The cost of the
basement utility cell is slightly higher hut is geneally preltrable to the added
room since in many instances additional structural area is not available.

With the proposed utility cell, basements would continue to flood.
Existing foundations cannot be made waterproof but they could be replaced
with reinforced concrete foundations. However, thee would be more costly
and more disruptive than allowing water to enter the basements.

Mitigation Requirements

The nonstructural plan would not have an tri pact kn resources that woild
require mitigation.

Implementation Responsibilities

Cost Allocation - All project -osts ire ' at d to f- i!d ontrol
purposes.

Cost Apportionment - As with t'i • !(' 11- f ! Ole appor tIoniTnl
of costs art corripiited to reflert the eni , ' 's: .0 ,g cg sl,it on an(! ihe

President's (ost ,htr ing poli( .



Fx sting Cost Sharing Legislation - Under this policy the Federal
)?e-it. ent %ko td pick up 80 percent of the construction and lands rights costs

')- ill,:, - tructural mea,,ures. Non-Federal interests would pick up 20
per cer L.

President's Cost Shai iug Policy - The apportionment is the same as for
tie stractJ rr~aesures in t'he tunnel plan. The Commonwealth would be
:-, '1: "to pay 9 por,:cnt of the costs and non-Federal interests would pay 20
per ,-er

The I 'derai and non- !ederal cost for the two cost sharing policies follow.

Existing Pres' 'ent's
Legislation Policy

Federal $2,103,000 $1,972,000

Non-Federal
State ---- 131,000
Sponsors 526,000 526.000

Total Nor,-Federal -7' =. 75=

Total Proler First Cost $2,629,000 $2,329.000

F-deral Responsihilities - The Federal government would design and
prepare-etailed plans aT-7i7orstrurt the project. after Congressional
authorization and funding and after receipt of the non-Federal share of the
investment.

Non-Federal Responsibilities - Letters of assurance will be required from
the Commronea.lth of Massachusetts. city of Quincy. and town of Praintree
indicating their willingness and ability to participate in the project and to
fulfill the conditions of local cooperation. In addition to furnishing project
lands and easements, local interests would be responsible for utility relocations
required hv the plan and for darnages resulting from the construction.

Public Views

The majority of pu'blr expression received at public meetings.
coordinit ion ir cotin ,s, amid %,ork s1ops f avored the reduction of flooding in
residential and hiislues areas n the flond plain. Residents do not want to
continue to live it the flooding bec ause of its physical and economic
imparts. ( ;enr r, I, tf 'C \ ' t fI ovr the ronrept of iniitin izing flood damages

while lett!nv t loohIirno cl ir.



COMPARISON OF I)FTILED PLANS

This section compares the two plans selected for detailed evaluation: the
relief tunnel and reservoir improvement plan and the nonstructural plan
described in the previous section, "Assessment and Evaluation c r~etailed
Plans." The comparison of the plans provides the basis for designating the NED
plan and the EQ plan. Finally, the rationale for arriving at the selected plan is
discussed.

COMPARISON OF DETAILED PLANS

Detailed plans are appraised bv tio r h lv to w,, -ann in g oh1 oct i es

and by their contributions to the Svstem of - -co < w, , howr) i the

"Surnmary Comparison of Final V\]ternarive PlaT,,n."

Level of Protection

The relicf tunnel and reservoir plan (Plan A) reduces flood damages by
reducing flooding. %khile the nonstructural plan (Plan I) prevents fJood damages
by physically protecting damageble property. The relief tunnel has the
capacity to pass flows up to tiie lO0-vear flood. The flood plain would be
reduced to a few remniining low areas. Flood damages would be reduced to
those associated With minor -lean up, pumping of basements, and so forth.

With Plan R. floodirg x id continue. Damages would be reduced through
floodproofing rneastires. The level of prtection afforded wkill vary depending
on the type of meastire ursed and ti'' nittirt of the property. In the residential

sector sorne homes ( irn he fillv protecte hs'v -onstrict (i g ring wallIs around

individu ai or groups, of homes. %lost res iderin (s, Iow ('ver . \nuld continue to
receive flood damages except to their ttiliti -, wO -ran be protected b

utility cells. In the hrines, distriet. tors, s,, ill Also continue to receive
basement flooding ex( ept th-it itlit v ceils ,ouid be proposed to protect
utilities. Industrial irnd (nmuner-mil propert mes with sulf eiont structural
integritv (an be flood proofle with shell'I nd \\'alls. People in all flood plain

areas will e ovacmcit,,d (hiring flnods. \l jriprol-ctod property will contlinue

to he flood lariuag-dl,



Economic tliciency

The economics of the relief tunnel plan are more favorable than the
nonstructural nlan. This is shown by the summary of costs and benefits as
ollows:

Plan A Plan B
iunne! Plan Nonstructural

..ai Be,, rits S1,996,000 $365,000
Annual Costs 1.486,000 278.000

,c' c its 510, 0"}0 87,000
1.34 to 1 1.43 to I

P',.oir .c'-c.-tante

During pub-i(- .etings the citizens of Quincy and Braintree have
expressed acceptance o! the tunnel plan and reservoir improvement plan. They
%,ant to eliminate the fc,-,ding to their properties and feel that in
accomplishing this, that their quality of life and property value will increase.
In contrast tfr, nonstrtc tiral plan will reduce flood damages, but flooding will
contiffue t- cia rlipt the residential and business areas in the flood plain. This is
less acceptable to th, public because only a portion of damages are prevented,
,-I latio i during fl.di , , A ill be required, and the full potential of the area

ca;,not x) "e ,lized a, .ng as Cooding continues.

Implementation

The proposed measures of the relief tunnel and reservoir improvernent
plan will be implemented through established procedures by the Corps of
Engineers in cooperation with the Commonwealth of Massachusetts, the city of
QLuincv and the town of Braintree. The operation and maintenance of the plan
measures would be performed by the local interests.

In comparison, implementation of the nonstructural plan will depend on
the cooperation and approval of individual property owners. Where temporary
flood shields are called for individual property owners will need to install the
shields to prevent flood damages. Accurate flood warnings would be necessary
to give flood plain residents and msinesses the time required to prepare for
flooding and evacuation. Continued effectiveness of the flood proofing
measures would require an extensive public education program, and inspection
and maintenance of in(l vidtial properties.

In general. the miplementation and the operation and maintenance
proceduljre are rnore -omTplex for the nonstructural plans than for the relief
tnnol am:,4 reservoir inprovmnent plan.



Effectiveness

Plan A would be more effective than Plan B, since it provides a greater
level of flood damage reduction and prevents inundation of flood plain lands.
Also, effective operation is built into the design of the measures and does not
require active preparation as is the case for sorne of the flood proofing
measures.

Completeness

Plan B is designed to be complete in itself. Installation of the measures
will provide the designed level of protection. The relief tunnel is also complete
in its ability to carry floodflows, although local entities must complete the
planned drainage system for full protection to be realized. These local
improvements are being designed and construction is scheduled to start in 1981.

Other Considerations

Plan B retains the status quo for stream flow in Town Brook. Therefore.
there would I), no impact on the smelt habitat or the salt marsh.

Th( relief tunnel would likewise have no effect on the smelt or the salt
marsh. 'n the positive side, the purchase of easements or the wetland to
provide adequate flow area would guarantee preservation of the marsh from
encr oachm ent.

Attaining the level of protection afforded by the tlnnel and reservoir plan
will cost $18.1 million more than the nonstrtictural plan. When broken down
into its components, this means that there would be an acditional Federal cost
of $1 3.6 million and an additional local cost of $4.5 million based on the
President's cost sharing policy.

R \TION,\LE FOR DEJSIGN'\TlON OF THE: NED PLAN

The NFD plan m axilmi.es net ben,'f!t w 0 still me oting a range of
specific evaluation criteria. A ith these as criteria the relief tuinnel plan is
designate-d as the NED plan. This pla li)t lo, hoenfits of 5 ,I . 000 as
comparod to $121.000 for the nonstructIir,0l plan. This plan is alsc responslve to
reieeting planning ohiertiryes, accenibilitv, elfecttveness, stabilitv and other
ovaltuation riteria.



RATION \LE FQNR PiE'SICNATION OF THE EQ PLA'N

The FQ plan waz tdtec-,ed Ltc-ordinP to contributions of alternative plan,,
'iiQAlPOrinIts no Q obiect~ ye. The relief tunnel and reservoir planI

\) ' asdesgnaed s te EQ plan. This choice was based foremnost on the
preservation of !he salt1 mT)ars,-h, where easements would he purchased to insure
adiua. flow v-oas lor tunnel discharge flows. The acquisition of this land is
needed as, an added pr(( an aIn against further encroachment that would
impinge on the r - in'ara cterisTics of the wetland. While the purchase is
ne,' 4 I- 1r) x rin ioning of the fltood control measures. acquir-ing
this; an , th'as~' ie purpose of preserving the marsh. Plan A could

have~~~ ~~ ngte a ccevrnetlojective, but. with further studies
and mitig-itio-,esie thie negative impacts will be neutralized or produce
positive impacts. T'ie s tie a 'uestion are water quality, aquatic ilife and a
hs-toric- -ite _ sociir-i %vi h thc -Io%,n Brook Canal. Water circulation features

tidl water qo .;n~ have been incorporated into the tunnel design
and no advierse i'cpa>i, re antiripated.

Plan A wOUlo' a! sOa tr emnants of a lock associated with the former
Town) Brook Canail n- istorwicl sivcificance of this site has no.t been
de -erniuned anci resc, to ths issiue will he accomplished throug h further
Studies ann coorf 'a a ion. The i mpa-t o' the project can be m-itigated through
recording the eieceand-ea(! e o! thi,; sire. The present situation is that
the remain-, are deterioraiting arnd cvcotiiall\v the site will be completely lost
through the act ions Of ntrlforce,-.\ i tiolit a formal documentation process
there would hike!% h~e no record .of 0he site for frccreferen-e. This record
can he provide(I asart ot ths- project.

While Planw n'oducres net posjtve impacts on the FQOhi'ys Plan B'
produces no imp ia.rt Tu floor proofing and flood warning mieasur,.s deal \\vithl

individual properties ind \\ l neither benefit nor adversely affect the naturail
ecolo i r'alt svt ,n i. t le i atiefr -ii ai it o or thle h istor icr sit es



RATIONALE FOR SELECTED PLAN

The selection of a recommended plan is based on public desires economic
efficiency, environmental factors, and other evaluation criteria. Based on all
these, Plan A is the selected plan. This plan produces maximum net economic
benefits. It meets the objectives of reduction of flood damages through
reducing flooding which is more acceptable to the publIc than simply preventing
damages through flood proofing. The plan also provides positive contributions
to the Environmental Quality Objective.



I

CONCLUSIONS

The Division Engineer of the New England Division, Corps of Engineers
has reviewed and evaluated, in light of the overall public interest, the
i Iformation contained in the environmental assessment and other documents
concerning flooding in the town of Braintree and the city of Quincy. The
views of other agencies, organizations and individuals on the environmental
and other impacts of the selected plan for local flood protection were also
considered. In addition, the Division Engineer has inspected the project area
and participated in meetings with local officials, representatives of other
agencies and organizations, landowners and other concerned members of the
public.

The possible consequences of constructing the selected local protection
project as well as each of the alternatives, were studied and evaluated for
environmental effects. social well-being, engineering considerations and
economic factors. Specific attention was given to alleviating flood damages
and preserving the natural environment of the area.

It is Corps of Engineers policy to abide by the provisions of Executive
Orders (E.O.) 11988 on Flood Plain Management and 11990 on Protection of
Wetlands. The measures of the selected plans are not in conflict with these
policies. Concerning E.O. 11988, the proposed plan would preserve the Town
River coastal wetland through purchase or easements while having only a
minor impact resulting from construction.

The proposed plan would not encourage any new development in flood
hazard areas, since the flood plain is nearly fully developed at present. The
flood protection could aid in planned economic revitalization and urban
renewal projects, but these projects are scheduled whether or not there is a
flood control project.

Lwow(



In accordance with the Principles and Standards for water resources
investigations, a wide array of alternative measures for reducing flood
damages were investigated. Through an iterative plan formulation process,
two alternative plans evolved which warranted detailed evaluation.

The selected plan consists of a 4,000 foot long relief tunnel, enlarged
box culverts under the Southern Artery, permanent easements on the Town
River coastal wetland, and structural improvements of the Old Quincv
Reservoir. The selected plan maximizes net benefits and is therefore the
National Economic Development (NED) plan. It also makes positive contri-
bution to the environment and is therefore the Environmental Qualitv (E)
plan. This was chosen as the selected plan since it is the NED plan, EQ plan
and also the most acceptable.

The second plan that was studied in detail was nonstructural. consisting
of flood proofing, flood warning, temporary evacuation and continued use of
storage in Old Quin( y Reservoir for flood control. Flood proofing consisted of
utility cells, ringwalls and blocking of openings. This plan showed positive net
benefits overall but was not desirable since residual damages were high.

Engineering Considerations - The selected local protection plan would
meet the flood protection needs of the area, satisfy the desires of local
interests for improvement of the human environment and natural resources.
and provide an economical solution consistent with sound engineering. The
seiected plan would provide a 100-year level of flood protection for major
flood damages areas in the Town Ptrook watershed.

Environmental Consi derations. Through i.i-ceFssw t ,-rations of the plan
formulation and evaluation process, a plan vas selected thcit would have
minimum adverse environmental impacts. Potential adverse impacts could
result from excavation of a portion of a possible historic site. These impacts
will be mitigated if necessary or desirable.

Social Well-[eing - The selected plan would eliminate flooding in d)oUt
175 acres of urban development. The plan would benefit about 1 10 residences
and 80 commercial/industrial properties. Adverse imparts are those primarilv
associated with construction, such as noise, construction traffic, traffic delay
and restricted activity near the construction site.

Economic Considerations - The selected plan would have a tatad first
cost of 20.750,000 and an average annual cost of l, 86,000. \X ith average
annual benefits of $1.996,000 the plan has annual net benefits of Q,.4 and
a benefit to cost ratio of 1lAO to I.

Featu res are incllded in the plan whit h will preserve the Town R i \'er
wetland and no adverse impacts in thr, smclt rtes(ur(-e are expected. \; ter
IJalitv features have been designed into the plan it) avoid adverse iimpat,-.
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RECOMMENDED PLAN

Description

The recommended plan (shown in Figure 7. 8 and 9) consists of a 1 2-foot
diameter relief tunnel, structural improvements at the Old Quincv Reservoir.
larger culverts under the Southern Artery, purchase of easements on the Town
River coastal marsh, widening the Town River channel just downstream of the
Southern Artery and a flood warning and evacuation plan to protect against
extreme events. Additional information is provided in the section
"Assessment and Evaluation of Detailed Plans", presented earlier in the
report.

Econom i-s

The estimated first cost of the recommended plan is $20.750,00.
Additional detail is presented in Appendix F.

The annual cost, based on a 100-year period of analysis, at an interest
rate of 7-1/8 percent. in $1,486,000 of which $(.000 is for operation and
maintenance.

Annual benefits associated with flood damage rc tJ i-n total
$1,996,000. Appendix I contains detailed analysis of benefits.

The recommended plan shows annual net benefits of $510,000. le
benefit to cost ratio is 1.34 to I.

Plan Implementation

The steps necessar v to follow In realizing the construction of the
prnposed plan of i mprovenients are suTnirlre as Iollows:

- R evie, of this report h hi gher Corps of Enginee-rs authorities suc-h as
the oard of Fngineer:, for Rivtr- a nd Harhors arid the Office of th e C-hief of
Engineers.

The Chief of lingineers, \,ould then seek forrrial review, and CI i,'eWIt h\
the Governor of Massachiise tts aind interestod Federal igm entes.

- Following the above ,,tate' r r iw t , vri review, the" I ial repolrt ol
the Chief of Fngineers h(o-lrI he fr ,rl,, h, the of rIt,is f t .r r1 to
the Congress. subsequent ths se)1'"i thel 1h ert of the . \ tie

Pesour'es Coiuncil a11id ol ;I(. Of! i t, of vr lwlrr t 1i11 hi 'e ear. 1tt
relations,:p of the prolert of the prgr air f t, f, rcs,' t.



- Congressional authorization of the flood control project would then be
required. This would include appropriate requests for design and construction
of the project.

- If the project is authorized, the Chief of Engineers would then include
fund,. ,vh-n aippropriate, in his budget requests for design and construction of
the Dr,, ,.

- If tiie Congress appropriates the necessary initial funds, formal
disur..- , ot local cooperation would be requested from non-Federal
;nterests.

- Advance engineering and design studies would be initiated, project
formulation reviewed, and the plan reaffirmed or modified to meet the then
Current conditions. Maximum posible use would be made of data and analyses

',orm the Metropolitan District Commission (MDC).

- Surveys materials investigations, and preparation of design criteria,
Dians, specifications, and an engineering estimate of cost would then be
accomplished by the Division Engineer, bids invited, and a contract awarded.
At this time, the necessary local actions would be required.

- Following completion of certain sections of the project, local interests
would be repsonsible for their operation and maintenance.

Once the project is authorized and initially funded, it would be possible
to complete design and construction within a 5-year period if adequate funds
are available.

Operation and Maintenance

The proposed flood control system would be entirely automatic, and
require no regular operation attention. The Old Ouincy Reservoir low level
control structure and controlled low volume discharge works would operate
automatically and would require only occasional inspection after storms to
insure against interference by floating debris. The tunnel would also operate
automatically and would similarly require inspection periodically and after
storms.

Removal of silt would be required from the tunnel inlet structure at least
once a year. The tunnel would be pumped dry once every 5 years for
inspection.

Inspection of all exposed structures, to determine when periodic maintenance
or repair is necessary, should be provided u,, a routine basis or at least
annually. All these activities would become part of normal city maintenance
of its drainage svstnom. \,,ssurances will be required by local authorities that
ma'ntenance will he accom plished.

I r. . . . . . . . i I - ' I I - - * 1 I • . . . . . I1[ 1 I I "I5 6'
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Town Brook Local Protection Project

Massachusetts Coastal Streams

Quincy and Braintree, Massachusetts

Environmental Assessment

New England Division
U.S. Army Corps of Engineers

Waltham, Massachusetts

September 1980
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Finding of No Significant Impact
Town Brook Flood Protection Project

The Environmental Assessment fjr this pruject is attached and it
describes the need for a project, the planned action, an alternative solutior.
and the anticipated environmental impact.

Implementation of the proposed project will not require a significant
commitment of physical, natural or h iman resources. Coordination amng all
parties during the planning process has resulted in the recommended plan of
improvement. The impacts have been outlined in the assessment summarv and
detailed in the assessment and in the appendices to the project report. There
does not appear to be any remaining major environmental problem, conflict or
disagreement in the selection of the improvement. I have determined that
implementation of the proposed action will not have a significant adverse
impact on the human environment.

/ 9iATE SCHE-"TDF-

4 oI n Corps Engineers
Division Engineer

iJ

,~kBLAI(-OT l 1.Ai
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Environmental Assessment
Town Brook Flood Control Project

Quincy, Massachusetts

Summary

Responsible Office: U.S. Army Corps of Engineers
New England Division
Waltham, Massachusetts 02154
(for Information contact Rob Adler)
617-894-2400, ext. 231)

Project Objective

The objective was to determine the feasibiilty of addressing flooding and
other problems along Town Brook and enhances environmental quality as
possible.

Project Need

Serious flooding along Town Brook has caused damages to residential and
business properties. Annual flood losses are estimated at $2.1 million and.
under present conditions, the worst flood on record (1955) would now caiuse
damages worth more than $13 million. Severe floods cause personal hardships
with losses that cannot be covered adequately by insurance. The safety and
health of residents can be threatened and services could he disrupted.

Alternatives

Two solutions to the flooding were deemod most feasible:

(I) The proposed solution is Plan A, which includes a dike and improved
outlet/spillway at the Old Quincy Reservoir, a diversion tunnel to
relieve flooding in Town Brook and a flood warning and evacination plan.

(2) Plan B, a nonstructural plan, which includes flood proofing iieasures,
a flood warning and evacuation plan, and use of the existing Old Qiiincv
Reservoir for flood control storage.

Environmental Impacts

Plan A would have rninimal impacts on the local and regional envi -

ronment. Co',truction would be temporary and would not inpa-t ')- the

area's terrestr izl, stream Ind estuiarine ecosvsterms )or the srelt resoar('.
Temporary construction impacts on the environm('nt are those normialiv
associated with site development on a prow-t and .kould uirlo! tpor,ir\

stream siltation, added noise and dtist, the removal of ,rl] areas ot trees or
other onsite vegetation. Potential water qa i ty problems are brein, ,ddre.'"oe'
by design features in the proposed tunnel. Detailed wate(r q1.al!\ stud]",



would be conducted before final designs are completed. Increased discharges
and the proposed widening of the river's outlet will impact on a channel lock.
The historical significance of the lock will be studied to determine if
mitigation will be required. The major beneficial economic and social effect
would be protection of residential and business properties against the 100 year
flood level. During construction social impacts are short term and are not
severe. They may include such inconveniences as traffic delays, detour routes
and playground disruptions.

Plan B will have essentially no impact on the natural environment, while
taking no action would have the effect of promoting economic decay in high
impact areas and allowing continued flood losses. Although flood proofing will
reduce some residential structural damages, flooding will continue so that
residences will still have to be evacuated, businesses will still be disrupted and
properties will continue to deteriorate from repeated flooding events.

4i



ENVIRONMVNT:\L AFF'I

1. Purpose and Need for Action

The recur ring flooding problems of the Town hi ok watershodC, !ccat'd
in Btraintree and Quincy, Massachusetts, were evaluatec. The need ]or
providing flood relief to these arm his aire,, 015 on pre -'ic in (let .I
the Project Report.

In general, flooding in the !,x baa een c_. Sirl! ')v nrtonse s; Sfrorfi
6associated with spring or !ate sumeriirr~cane -i' mosrcastal

storms. Most notable were Hurri a-n0  ir) I('955, toI( ood :1f
record, and the rain storin o f ~ior-d- 1969. LeCs sePVer '- to-rro)S hav CI
flooding in 1954, 1961, 1969 VI 1 197, 1975 aid 11)9. J) qeent !!-r0 1'
flood frequency and magnitude have resulted freent Tnued' '1deeopIrient 0f

upstream areas and further encroac'irnent and restrict ion of Tox~ ii 1 rook afsj
flows through urban areas. !"., -ages In fhra:Lff -- , ii'~rrc' 1k hn Old (jirio-v

Reservoir overflowed its ri! )ank it ,i~ It r am denta ,r oeas. en'
the reservoir in Quincy, ''fl, rUnOff' fre-T hanl -eas and inaidoqki.r-
channel capacity cl- w kate7 Io ack ip. form iiri,~ f iscrete ,0,:r'\\

flooded streets, homes, businesses and '~~ idIt is eXFnCeled -,I
annual losses will continue to :ccfr aige ' .i fill, '

2. Proposed Action irid Alfe- at iies

A'. Proposed( I-i;prov.(,

*Ihe reservoir i ropro~ve' n .nt and'ir ni ,i ides strumeti rai remedies
to help relicv'n flooding cond-t -is. 1Plond relIi f dr Of(, i )mii( Reservoir
will 5(e accomplished by' cori-'r'mtinv a 't-fcat a~ le ong the- norh Ii ore,
to) conta-in floodwaters, ,11()'i'r 0<'io n (-) the present outllet
striucture \%muld iri~iit iin ii r xv er r-,'e,!s 1 7 ',' feet. an"1  prov\ide,
en!or geri errergen-, vspilI wo v :pitv T- 11. fis -mHr a 'standard project C
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Line"' arid ti- proposed FBiiH'rlir kik t111al eIoada
lower rma, h ,)I Ta,,ko River p~- ., Ow t thorn \rTcrv a-w.,' dlaIcefit
'o- the saltI roa1-rs!. In, aldit I(, nof I I ' 5 k, (y 1,:l! W' 'lr

Souithern Arti-ry 00d the cli jiel %ko'j \ k ae:a vriiI tu arer
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damages. Maintenance of the pool level at Old Qinncy Reservoir 7- 112 feet
below the existing spillway crest will provide flood storage c-apacity ior runoff
from the upstream end of the watershed.

Detailed descriptions of both these plans are discussed in the

'Assessment and Evaluation of Detailed Plans" section of the report.

Affected Environment

Town Brook is located in the city of Quincy and the- town ot Braintree
about 7 miles south of Bosto-. The watershed covers aoproximatelv 4.5
square miles. Town Brook originates in the undeveloped wooded BlIue Hills
Reservation and flows into the Old Quincv Reservoir. Dcwnstrearn of the
reservoir. the brook traverses through a residential, commercial and industrial
area with approximately 40 percent of the natural channet covered by
development. Towvn Brook becomes Town River in its lower reaches and
terminate-, in Town River Bav.

A. Natural Resources

Because the watershed be low the Blue Hills Reservation is highly
urbanized there are few remaining open spaces an d natural areas. Major
ecological feat res existing in the project sttudy area,- are the Old Quinry
Reservoir. an upstreamI f resh\vater wet land, the si.elt resourcc aind the on
River coastal x et land.

Old Qijinc-v Reservoir. Damming of Town Brook in the late I 800"s in
Braitreeformd te-7Quincy Reservoir and supplied water to the cityo

Quincy until 30 yecars ago. When t he regional water system was conniectedI to

Q uincy, the reservoir becamne an industriail water supply and of fered l imited
opportunit v for swim ni ing and tishing althoutgh suIch uise has since heen
discoxr_,ed. Utonstantl 5 flictuiat ing wkaters erode tie shallow top soils khich
limit shore vog)etat on. There us a linited fishery o-f yellow pe-rch, hi Ilhe~io-
an f pickerel which is probahl v due to the acid nattire of 'he wa"ter.

I pstream I-reshwate r Wet land. Nn S to I v' re f reshw\ater wet land(
occurs n a 0-cre vvoodled site b etween Ro'ijte 3 ane Cernfre S treet in
Ominc v. The area genera liv supports a varietN (-) of xket) and graisses, adv llocl
tolerant hardwoods that are flooded dluring e csi e 1 srhar ,ms-, The- I .
F~sh &~ Wildlife S ervice stated in their plainning, id( l ttuf of 27' A. ci I
that the airea 'is not ai high&, igu~nt wihilito- aret. !)tit, ro d
small11 hathitat for smaldl grotjnd ITaWlrln,ls 1 I)'' i P d

m elIt R esout rce t3'',e t, esPe -re vei P d ( i d I I'x t\.l
ElIm Stret. Tro- -rook sirfis fromf helmea*'1 the 011111,, T~F

an open stonewalled channel providing, .u(paiit I(-'h t0l\a
rai nbow smel t (Osrner~is rordax) spax', mug, hoId. Idis -, ' 11I I (d1 );)"11i'
by low leve-l obstacle at R evere, Rkoad if), d'x' sti ,,c ('linI 111en C.
w h ich i gra t in g m elit 'T)IIst aI d t' j V' I I II' I I in



P~ a j!)e av'ar ;,,I (-,,n r aa t sk i v co, ,i I m 11 ji( a'' I o T e
re, Acn of riv~bet ween 1-l- &r rooet and, Tow t a' ikJ% \' S i ii1

tio-n path. Sml t i-, thenk f!-h resouirce ' n ti- re-,'- of To~vi O\a

further intornrratloii, se ml Resou co' patgc (l.

lawn River Coastal Wet land. Thie r ci't , (, %t (
downstream J? Elm street ais tr) ,o, gated 2 I fat sta r ' i

cif the Tawo River Doi: ;iwl -- :ttr i - 155 a*
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(Phragimites 'orir m n ns). C hannels Wr aBO 5'J Ji TFl)2O-i :(010 coi~i, ai r C
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as commercial I-)! indus~trial development consume nlo more than 5 percent
each. Mort, retailed intormnation on the exi-,ting WC'(r,:-economi~c rCooirces ar

described in Appendix H.

4. Environmental Consequen-es

A. Effects of the Reservoir Improvement andl I ;nnel P-lam

1. Natural Resourci(s

The propo)Sedt fH) nof )[ro] ripruvem~ents genral vci ld have -lni mal
impacts on local li sd regional envirornmelital reswturces. C:,-ral coi-trici ~nn
activities % on In hte :e-n po!rcni ' d,(4 \s ou no~ ,reere lv 1pat, _he area',
terrestrial, streaii. and estlia-r!re (i'Vte ,r tic' 1,eL rc-so..r.- TA' lv
potential long term impact that couici i, s frou, prcoje, ni~meiaIon
degradation of :he quality of wxater In the t-nnel, which is being addressed by
design features. A do tti ed c-mmv ,fn in paotS cmn seif eore
discussed in Appendi x 2- and snmi odhejow\k

a. fleHWitm "" C- r snt.,r -\, -( '. !irove't are- prooed
upstreami of te';d v ir~:i triere !'me ,a Fm -ouIrc . ract- t
this at ea.

b. Old Quiii v. R servci r LIM CosrOtinadC operatio:, I 'f tlm Dr -eet
outlet'spwayed iti I,,eor, ind thle new eergen-rcy citioC 'pil , wa vill n ot

adversely %,l a re t,( cv\ rrig re',er% oi-C e vstom -Tw\n Prmook )elo'k the
reservoir. -r ,l'' -inp of th 0re 'milol %():d m)! o (I Ili-r p

contrct -i'''- ldre''mn t, T' 01 '-1 t e ft(-r comstri( tion :s,

comrplete''. rr-5t 1 1;I' 1 i t ,-:ll ov, e 1s d not he
m ar ked (1'; \ rm, . i ce n7 1 w s,) w -t ~v th iro Id' 1 t ie dam will
reduce- t'' f-- ,-w- )l 'C- f er'i ~ c V 'ma 'n't'-

adjacent laridr iill t! ' .

iiilttmri 1 .rl twf- ri- I ti n ' re,; k 11 CAise ti upo' avi tij! Vlditi In
thI e -mSerIm - 11 c. co n tm lit~c T -ta an-, dii( tO the l kOf
curre ti n I fl '0-( th lo( Vir Miou r -' emi of )I)~ lroo, snu h i\ve little

-,eas'' ( prulX tj Io miltv- t on the
spawr ngv area, '- x'' -''n-rt0

liriprov(emnel~t ibr -i' ot, 7-,-,,i'

i' 'l'' (' 1( it to tI ifm ITI! f!
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Brook in the vicinity of the MBTP% tracks and tie propose(,ugo hr..
This area has been greatly altered, and the taking wi: not ron nyc an,
significant terrestrial habitat. The inet ytruier is 5 OgjCKt 'a the h>n
and will not interfere xith normal flow. becaujse t a "Al onliy acr (et Von,

water wVhen the flows exceed a prnedeerimined fica assumed in,' to be 1 A7
cAs. The downstream spawning smelt may henef'! i high f!Cw '%kQ.*
above the spawvni ng area. It 'anail redliice ti e po',-ibilIitv c, .~~ vc.'' en
floodflows causing heavy siltation. mashing out ,e!Pw spay. ow .7rr
urban runoff.

Coens!truction~ ic pan won d i nycv ArKWOsr cam- Kv in- y nA'

stream sides and bottom. The activity hiou>d .) t ocr dur~ng 0;( '.
spawning season to avoid Impacting :he spawn Mitigatimg mieans n--K'
turbidity Should Trnirnize the Joa.5 rcmrllp-,tct .

The general construction of the tunnel and the Mnet and it let nhat
will not impact any natural resotrce's except for the rca~n o -1 -Q-
100 feet belowk the surface. This is nor eXpectted to affect the cnr :nr a '

the surface. T-he shaft and tunnel excavation wkill generate nrxr

25,000 cubic varc> of fractur rd roc k MY i hpeces about al f- fooei o
Most Of the maiteria] '.vP e he mmmved throlgh t'ic -c' shaft an.:' v -C nr a

dump truickrs for carting. E ven T cugh dom exict r' 'p"Ii! -' 1I C o

a di.posal site for it. has not neen iC''5%fi nc smend~ aK VO"s Px\ S

wili be evaluated for potentIO inmpacts. The !Yni n,~ 1 o n' lok t P
releasing the rock~ tor mnumcipai pnmeetv ( sru asi me' a sg it for emm-e'aal

flor as fill ins the town )f Onnsm 'ccv !-(,,-aicgoyr' sIiv

it in ar>:e' pt ab Ie vacan affI,)t' or w 1 o I ;T1 (-I]sm c'- m 71 xiTI; '' i s

by C-reat ugesnIlarc

P'. Fa'ntowr, Quncnr to Rc 7 Roa . Tm rpsI rroet woud not
adversely a n any naTUrr'o' ' s Pn is e aia nicr0 !nv '90 feel'
below wr -"v &~ Ouincv.

f. RP \-'s,. Pand to) FInn N ti'e-t -'Nivei rstrur-'tira-i SE re
p1 anne-i for t i' ct5 of f o%\n i~rook, no cere p .''' ot

This; area Lfl('iidO5 The i'aet 5) awn i N ip'c ho ' 'sn5' 2't P~iSrqW, to 4e
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In the proposed project there is no plan for using wetland for
structures. However, it should be anticipated that as much as a half acre of
wetland may be temporarily disturbed for construction equipment movements
or otherwise permanently used to "tie-in" the outlet structure's discharge
channel. Any disturbed wetland will be regraded for restoration.

The project will ultimate'y preserve most of the wetland's natural
integrity. The wetland will either be purchased or easements obtained so that
it can be maintained as a flood discharge area elimimating the continued
pressure to fill it and encroach on the channel.

The intermittent influx of storm water and seawater will keep the
tunnel completely filled with water. Accretion of organic matter associated
with these influxes would increase the biological oxygen demand (BOD) of the
tunnel water and anaerobic conditions would likely prevail if the tunnel water
is not periodically flushed. A water circulation system has been designed into
the tunnel to prevent these problems.

Downstream of the salt marsh, the existing 72 inch pipes under the
Southern Artery will be replaced with three larger box culverts to
accommodate higher flows. In addition, widening of the inlet channel will
involve removal of about 1,000 cubic yards of material from the left bank.
Siltation from onsite construction activities may cause temporary deleterious
effects on the small shellfish bed in the mouth of the Town River. The wider
channel would allow more seawater to flow inland during high tide but flap
gates at the box culvert would restrict flow to its previous levels.

2. Cultural Resources

Widening of the channel below the Southern Artery would remove the
channel back (see Figure 9) and sediments around the lock. The lock would be
removed since it would obstruct floodflows and would eventually be eroded
away. At present the tidal action in Town River is naturally eroding and
degrading the condition of the lock. In time the lock would no longer be
recognizable or of historic value. However, for the next stage of project
planning, the Corps of Engineers will seek a determination of eligibility for
the National Register for this structure. If the lock is determined eligible, a
mitigation plan will then be developed. The area adjoining the Old Quincy
Reservoir may have potential for prehistoric sites. More detailed study is
planned to determine the presence or absence of such sites. A more detailed
account of the cultural impacts may be found in Appendix H.

3. Socioeconomic Resources

Implementation of the structural plan raises a number of social
considerations specific to the inlet site, the outlet site, the Old Quincy
Reservoir area, and the flood plain area protected by the project. Major
adverse impacts expected during the construction phase involve disruption of
normal activities within and around the four areas. "Typical" constru-tion-
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related impacts that can be expected to occur include increased levels of
noise and dust, increased heavy truck traffic, and increased use of local
roads. These impacts are temporary and would not result in long term
effects. Southern Artery traffic will have detours and delays.

The most significant beneficial impact, the flood control protection,
meets the planning objective of the study. Damages to residential and
commercial structures within the major flood pools are almost eliminated
during the 100-year event. The provision of flood control protection
complements Quincy's future plans for growth and development.

More details of the project's effects and their occurrence as they relate
to the four areas mentioned above is provided in Appendix H, Social and
Cultural Resources.

B. Effects of Plan B and No Action

The nonstructural plan includes a flood proofing program supplemented
by a flood forecasting, warning and evacuation plan and flood insurance.

Flood proofing measures would reduce the amount of structural damages
received by homes and businesses within the flood pools. The measures
recommended to accomplish this include replacing foundations with reinforced
concrete foundations, providing a second foundation wall, and water proofing
exterior foundation walls. Where this is not feasible, the construction of
utility cells has been recommended. Although these cells would not prohibit
water from entering the structure, they would protect the major utilities.

Commercial structures, especially those within the shopping cpnter,
would not be particularly suited to flood proofing measures and would have to
rely on flood insurance to provide economic relief. Flood insurance would also
be beneficial to homes only flood proofed by utility cells.

As opposed to reducing economic losses, the major thrust of the warning
and evacuation element of the nonstructural plan is the protection of lives
through the timely removal of residents threatened by the flood.
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Section 404(b) Guidelines

for

Town Brook Local Protection Project

Massachusetts Coastal Streams

Quincy and Braintree, 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 1105-2-90 Appendix C, dated 8 May 1979

2. The Proposed Project

The proposed project would provide protection to several areas along
Town Brook that are prone to recurrent flooding. This would be accomp-
lished essentially be two separate project elements. The first includes
increasing the storage capacity of the Quincy Reservoir by adding a dike
along one section of the reservoir's perimeter and constructing a new
spillway to control water levels. The dike would be constructed on dry
land and the spillway would be built through the existing reservoir dam.

The second project element is the design of a deep subsurface tunnel
with an inlet constructed beside, or adjacent to, the existing Town
Brook and an outlet shaft emerging on dry land just above the Town
River wetland. Water emerging from the tunnel would be directed into
the tidal wetland and passed under the Southern Artery into Town Bay.
The two culverts which now carry Town River beneath the Southern Artery
would be replaced with three new culverts of increased size.

Those aspects of the project requiring review under Section 404 include:
(1) the placement of concrete for a 25 foot wide spillway along the wetted
upstream side of the dam; (2) riprap slope protection on upstream face
of dam; (3) placement of temporary forms for a short concrete wall (as
part of inlet structure) to be poured in place of the streams existing
stone wall; and (4) the placement of three culverts to replace two
existing culverts to provide additional discharge capacity beneath the
Southern Artery.
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3. Project Authority and Present Status

Under authority contained in the congressional resolution of 2 December
1970 of the Committee on Public Works, studies were made to determine
the need and feasibility of providing local flood protection along
Town Brook in Braintree and Quincy, Massachusetts. Upon completion of
public review and resolution of any outstanding concerns, the Feasibility
Report with the Environmental Assessment and the Section 404(b) Evaluation
will be forwarded to the Chief of Engineers for approval and for Congres-
sional appropriation. Appropriation of project funds would initiate
development of plans and specifications for construction.

4. Environmental Concerns

The proposed project will reduce economic losses to residences and
commercial businesses, hardships, and inconveniences caused by flooding.
The initial design of the project has undergone several modifications
to arrive at the present project which reduces or mitigates the impacts
of the earlier concepts. The proposed project is considered to have no
unacceptable long-term adverse 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
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b. Appropriate measures have been identified and incorporated in
the proposed plan to minimize adverse impacts on the aquatic
environment as a result of the discharge.

c. Consideration has been given to the need for the proposed
activity, the availability of alternate sites and methods of
disposal that are less damaging to the environment, and such
water quality standards as are appropriate and applicable by
law.

d. Providing local flood protection along Town Brook will require
the placement of fill for structures or erosion control features.
Except for new flow through culverts that will replace existing
culverts all structures will be constructed on dry land or to
the side, adjacent to, the reservoir and the stream's present
channel. Other than the temporary placement of concrete forms
or retaining walls 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 flood control measures
along Town Brook, in Braintree and Quincy, Massachusetts has been
specified through the application of Section 404(b) Guidelines.

The project files and Federal regulations were reviewed to properly
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 projects Feasibility Report,
which includes an Environmental Assessment. 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 Feasibility Report, I find the project will not result
in unacceptable impacts to the environment.

SDAITB. Coo , Corps of Engineers
?Divi! ion 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 location of the tunnel's outlet shaft is
in an upland area adjacent to the Town River tidal wet-
land. Waters exiting the tunnel will be released through
an energy reducing channel directed toward the Town River.
The outlet was located to minimize destruction of the wet-
land for structures. Up to acre of existing 5 acres
of wetland may be temporarily disturbed for the construc-
tion of the dispersion channel. Disturbed area would be
regraded for restoration. The wetland land will be pur-
chased to be maintained as wetland to eliminate further
encroachment. The wetland is expected to be kept in its
natural condition to insure adequate flood discharge capa-
city.

(2) Effects on the Water Column.

Construction activities are expected to temporarily
increase turbidity levels, reduce aesthetics but is not
expected to cause any siltation in Town Brook/Town River.
No long term impacts are expected. Town River is fully
tidal through the wetland entering Town River Bay. With
complete flushing action and characteristics of the tidal
area, no long term adverse effects are expected.

(3) Effect on Benthos.

No adverse effect is expected.
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(b) Cheical-Blological Interactive Effects (1 through 3)

(1) Fill material meets one of the conditions 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 and sand, and have grain size larger than
silt.

(Ii) There is no beach restoration associated with this
project.

(Ml)(a) Fill material (concrete, sand, gravel and 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
commercial 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 biological community at the project site
is considered unnecessary. Placement of clean fill material
along Town Brook/Town River will not result in degradation
of water quality or release undesirable contaminants in the
surrounding environment.
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230.4-1 Water Quality Considerations

Placement of clean fill material along the stream 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.

(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 may temporarily disrupt faunal
movement but is not expected to significantly interfere
with movement into and out of feeding, spawning, breeding
or nursery areas. Smelt spawn is not expected to be
adversely affected by any new structures. Any potential
turbidity problems will be mitigated by off-season con-
struction or other designed mitigation measures.

(4) Purchase of the wetland to eliminate encroachment will
enhance its preservation and insure adequate flood dis-
charge capacity for Town River. Selection of the outlet
shaft was chosen to minimize wetland distruction. Not
greater than one-half acre will be affected.

(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.
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(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 construction
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.

(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
the smelt or any other fish spawning or nursery areas.

(ii) Discharge of fill material will either 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.
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(iii) Not applicable. There is no significant sub-
mersed or emergent vegetation at the project ite.

(4) Wildlife

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

(5) Recreational Activities (i through iv)

(i) 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 dis-
pleasing 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 any recreational
uses around Town Brook.

(iii) Not applicable. Fill material will be obtained
from a clean commercial 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.
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(7) Benthic Life

Discharge of fill will destroy those benthic organisms
inhabiting the immediate area of construction. But, the
area to be affected by fill is so small that it is con-
sidered to be no impact.

(8) Wetlands (i and ii)

(i) Not applicable. Discharge of dredged material will
not occur.

(i)(a) Discharge of fill material along Town Brook will
provide flood protection and must be done in
association with, and in proximity to, Town Brook.
Other sites or construction alternatives are not
practicable. All proposed fill sites will be re-
viewed for construction alternatives that would
mitigate potential adverse effects. The wetland
will be purchased for its protection for flood
control purposes.

(b) Fill for the construction of flood protection
measures will not cause permanent unacceptable
disruption of beneficial water quality uses in
Town Brook/Town River and the bay. The potential
for waters in the tunnel becoming anoxic will be
studied and evaluated. If the evaluation indicates
a potential problem contingency measures would be
designed into the tunnel to mitigate any degradation
of water quality resulting from tunnel stagnation.
Monitoring during operation may be used to indicate
any formation of anoxic conditions.

(9) Submersed Vegetation.

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

There are several small disposal sites to receive some
fill. They include several ,housand square feet of
riprap and spillway structure area along the upstream
fall of the reservoir dam, a couple hundred square feet
for temporary concrete forms at the inlet structure, and
a half-acre of fill where the new culverts will replace
the existing culverts. The new culverts will not occupy
any new stream area beyond what the existing culverts
occupy.

(c) Other Considerations (1 through 7)

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

(2) Not applicable. The project is designed to provide
flood protection and does not require disposal in
open waters.

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

(4) Not applicable. The project involves providing flood
protection along Town Brook.

(5) Not applicable. All fill material will be obtained
from a clean commercial source.

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

(7) Because of the nature of the project (shoreline pro-
tection), the relatively small area involved and the
long term beneficial impacts of this project, monitoring
is deemed unnecessary except for water quality consideration
while the tunnel is in operation.
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(d) Contaminated Fill Restrictions.

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

(e) Mixing Zone Determinations (I through 6)

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

It is recommended that the relief tunnel and reservoir improvement plan
for Town Brook in the city of Quincy and town of Braintree, described as the
recommended plan in this report and shown in figures 7, 8, and 9, be
authorized for Federal construction, with such modifications as the Chief of
Engineers may find advisable.

The President, in his June 1978 water policy message to Congress,
proposed several changes in cost-sharing for water resources projects to allow
States to participate more actively in project implementation decisions and to
equalize cost-sharing between structural and ,ionstructural flood damage pre-
vention projects. These changes include a cash contribution from benefiting
States of 5 percent of the first costs of construction assigned to nonvendible
project purposed and 10 percent of the first costs of construction assigned to
vendible project purposed. Application of this policy to the Town Brook
project would require the Commonwealth of Massachusetts to contribute an
estimated $1,038,000 in cash (5 percent of $20,750,000 total estmated project
first costs of construction assigned to nonvendible project purposes based on
March 1980 price levels).

The President also proposed that the present cost-sharing requirements
for flood damage prevention projects be modified to require a cash or in-kind
contribution equal to 20 percent of the project first costs assigned to flood
damage prevention. Application of this policy to the Town Brook project
would require that non-Federal interests, make, in addition to the State
contribution, a cash or in-kind contribution of an estimated $4,150,000 (20
percent of $20,750,000). The combined non-Federal share is currently
estimated to be $5, 188,000. I recommend construction authorization for Town
Brook project in accordance with the President's proposed cost-sharing policy,
provided that non-Federal interests will:

a. Provide without cost to the United States all lands, easements, and
rights-of-way necessary for the construction and maintenance of the project.
(The Federal Government will reimburse non-Federal interests for amounts in
excess of 20 percent of project cost.)

b. Hold and save the United States free from damages due to con-
struction of the works, except damages due to fault or negligence of the
United States or its contractors.
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c. Maintain and operate all works, including Braintree Dam and its
appurtenant structures, 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, and construct certain culverts and
pavements.

e. Prescribe and enforce regulations to prevent encroachment on both
the improvements 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 of Public Law
91-646, 91st Congress, approved 2 January 1971 entitled "Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970."

.o.el, Corps of Engineers
ivision Engineer
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