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SYLLABUS

This study investigates the need to construct an extension of the
Federal Buttermilk Bay Channel, Bourne, Massachusetts, for recreational
navigation purposes. The proposed improvement will assure safe naviga-
tional access from the existing Federal channel in Buzzards Bay to the
public marina proposed by the town of Bourne at Taylor Point. The town
anticipates that the public marina will help reduce the shortage of
mooring facilities on Cape Cod while stimulating the local economy.

The recommended plan entails a channel extension 2,500 feet long,
only the upper 300 feet of which would require dredging. Sufficient
existing depths in the lower 2,200 feet of the channel require only the
marking of a jurisdictional channel. The extension would proceed north-
easterly from the upstream limit of the existing Federal channel to a
point opposite the entrance to the proposed Bourne marina. The channel
would be 80 feet wide and have a depth of -6 feet at mean low water
(mlw). Approximately 1,350 cubic yards of sand and gravel would be
removed and 10 large boulders buried beneath the channel.

The Federal Government will prepare plans for construction of the
Federal channel extension. Local interests have prepared plans for con-—
struction of their marina to be financed by the town of Bourne, the
Commonwealth of Massachusetts and the Farmers Home Association. Channel
improvements will be identified separately, as construction costs will be
shared equally by local interests and the Federal Government. It is
expected that maintenance dredging of the chanmel will be required every
15 years and would be accomplished by the Federal Government as needed,
subject to the availability of maintenance funds.

The first cost of construction of the proposed Federal improvement
project is presently estimated at $121,000. The local cost-share would be
50 percent or $60,500, since the project would only benefit recreational
boatiug.

Based upon prospective waterway use, the recoumended plan is
justified. Annual benefits of $35,000 when compared to annual costs of
$13,000 yield a benefit-cost ratio of 1.9:1 for construction.
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WATER RESOURCES IMPROVEMENT PROJECT

BUTTERMILK BAY
BOURNE, MASSACHUSETTS

SMALL NAVIGATION PROJECT
DETAILED PROJECT REPORT AND ENVIRONMENTAL ASSESSMENT

INTRODUCTION

This is a detailed engineering and economic feasibility study of
channel improvements for small recreational craft at Buttermilk Bay,
Bourne, Massachusetts. Buttermilk Bay is a tidal estuary approximately
3,500 feet long with an average width of 800 feet. As indicated in Figure
1, the project area is located at the southern end of the Cape Cod Canal
next to the village of Buzzards Bay. The proposed channel improvements
would extend from the existing Federal channel in Buttermilk Bay 2,500
feet northeasterly to a proposed public marina.

The waters surrounding southeastern Massachusetts, Cape Cod and
the islands offer some of the best boating along the coast of New
England. Boating enthusiasts come from all over the Northeast to enjoy
the area's facilities. 1In Buzzards Bay this popularity has resulted in a
shortage of facilities for all recreational boating. Moorings and other
services for transient craft, including those cruising in Newport, the
Elizabeth Islands, Nantucket, Martha's Vineyard and the Buzzards Bay area,
are in particularly short supply. The 150-slip marina planned by the
town of Bourne will help meet the demand for recreational boating. The
proposed Buttermilk Bay Channel would assure navigational access from the
existing Federal channel in Buzzards Bay to the mouth of the marina in
Cohasset Narrows.

STUDY AUTHORITY

This detailed project report was authorized and submitted under the
general authority contained in Section 107 of the 1960 River and Harbor
Act, as amended.
SCOPE OF THE STUDY

In preparing this detailed project report, investigations were made
in:

1. Determining the navigational needs of the study area

2. Developing alternative channel improvement plans

3. Tfvaluating the economic, social and enviromental impacts of the
alternative plans



4, Recommending channel improvements that are economically feasible,
socially beneficial and environmentally acceptable.

All studies were made in the depth and level of detail required to
permit optimum plan selection and to determine its feasibility.

The initial steps in the study process included a comprehensive
inventory of available information, performance of topographic and hydro-
graphic surveys, environmental sampling and testing, and preparation of
base plans. Extensive efforts were expended to contact public officials
and interested parties to provide information and to seek public input
into the study process. Based upon available information, baseline
conditions were determined to assist in formulating planning objectives
and constraints. Preliminary improvement plans were developed and
evaluated. Based on comments received, three alternative plans were
selected for more detailed study.

STUDY PARTICIPANTS AND COORDINATION

Investigation of the advisability of making navigation improvements
to the Buttermilk Bay Channel required close coordination between the New
England Division, Corps of Engineers and various other Federal, state and
local agencies. Coordination with the selectmen of the town of Bourne was
especially important to assure that the project scope would be consistent
with the plans for the municipal marina.

In 1966, the Taylor Point Study Committee requested that the Corps of
Engineers construct a channel to their proposed public marina., Public
hearings were subsequently held by the Corps on 18 November 1970 and later
on 15 November 1972 to discuss navigation improvements. A preliminary
draft environuental impact statement and detailed project report were
prepared in 1973. However, since no decision was reached regarding
disposal of dredged material, the study remained inactive pending the town
of Bourne's resolution regarding marina development.

In July 1977, the Bourne Board of Selectmen requested that the Corps
of Engineers reactivate its study to construct the Buttermilk Bay Channel.
The town also indicated its willingness to accept dredged material for
disposal at the Bourne sanitary landfill. A final environmental impact
statement (EIS) was circulated in October 1977 by the Massachusetts
Department of Environmental Quality Engineering (DEQE), Division of
Jaterways, for the Bourne marina.

In 1979 the Corps of Engineers updated its previous studies of the
Buttermilk Bay Channel. Coordination has been maintained with various
eavironmental and planning agencies. A meeting was held on 2 May 1979
with local officials to present recent study findings including environ-
mental considerations and the project construction estimate.



The New England Division, Corps of Engineers issued a permit to the
town of Bourne on 2 July 1981 to construct the marina at Taylor Point. A
copy of this permit is contained in Appendix 1 of this report.

A meeting was held between the Corps, the town of Bourne, interested
State and Federal agencies and private consultants, in December 1981 where
this meeting a more advanced marina plan was proposed. The scope of the
new plan along with recent changes in Federal planning regulations neces-
sitated reformulation of alternative plans for the Federal project. This
study and report was developed as a result of those efforts and represents
a reduced scope of improvement over those recommended in previous studies.

PRIOR STUDIES AND IMPROVEMENTS

The original basis for this project is House Document No. 552, 80th
Congress, 2nd Session, dated 20 February 1948, which discussed navigation
improvements in Buzzards Bay. A detailed project report for small naviga-
tion project and a preliminary draft environmental impact statement were
prepared for Buttermilk Bay Channel by the Corps of Engineers in 1973,

The DEQE circulated a final EIS for the Bourne marina in 1977.

House Document #552 was the original authorization document for the
existing Federal project in Buttermilk Bay. The original study was
authorized by the River and Harbor Act of 2 March 1945. A preliminary
investigation was completed on 4 August 1945 and a survey report was
completed on 20 March 1946. The survey report concluded that the forma-
tion of a shoal across the natural channel leading to Buttermilk Bay was
largely due to the Federal construction of the Cape Cod Canal, which had
changed the tidal currents in Buzzards Bay. A Federal project was adopted
and constructed which consists of a channel, 100 feet wide, -7 feet deep
at mlw, extending about 4,000 feet northwest and then northeast from the
Cape Cod Canal. The existing Federal project is shown in Figure 2.

THE REPORT

This detailed project report consists of a main report and supporting
appendices: Appendix 1 describes the public marina project; Appendix 2
sunmarizes public views and responses; Appendix 3 contains supporting
engineering data and analyses; and Appendix 4 contains an economic and
social analysis of the various plans of improvement.

A Draft Detailed Project Report is prepared by the New England
Division following completion of the detailed study process. The Draft
Report then is circulated for public and agency review. All interested
Federal, State and local agencies and concerned private interests are
given an opportunity to review and coumment on this draft document. The
town of Bourne is asked to determine whether the recommended plan suits
their needs and to determine their ability to meet the eight items of
local assurance, including the cost sharing requirements. Following the
close of the review period, and assuming concurrence with the report by



the town of Bourne including the ability to meet the local assurances, a
final report is prepared. All relevant comments received during review
are incorporated into the Final Detailed Project Report. Any identified
needs for further study are completed and the results included in the
final document. The Final Detailed Project Report is then submitted by
the New England Division to the Office of the Chief of Engineers (OCE) in
Washington, D.C., for the final review. Following the incorporation of
any comments by OCE into the report the document is approved and the
recommended plan is authorized for construction by the Chief of Fngineers
under the authority of Section 107 of the 1960 Rivers and Harbors Act, as
amended. The project would be constructed upon the availability of funds.



PROBLEM IDENTIFICATION

This portion of the report discusses the nature and scope of the
problems necessitating channel improvements, and establishes the planning
constraints that direct subsequent planning tasks.

EXISTING CONDITIONS

Resources and Economy of Study Area

The towns of Bourne and Wareham, located on both sides of Buttermilk
Bay Channel, have historically been dependent upon the ocean. With more
than 90 miles of tidal shoreline, both towns have become summer resort
communities. Recreational boating, therefore, is an important activity.
With the Cape Cod Canal less than a mile away, the proposed public marina
would attract cruising boats and other craft, supply marine services and
provide both seasonal and transient docking facilities. It would also
stimulate the economy of Buzzards Bay Village, located close to the
proposed marina in the town of Bourmne.

Buttermilk Bay Channel is located immediately northwest of the
southern end of Cape Cod Canal at the northeastern extent of Buzzards
Bay. The natural channel extends through Cohasset Narrows, connecting an
existing Federal channel with the 750-acre Buttermilk Bay (see Figure
1). The sandy shoreline of Cohasset Narrows is residentially developed.

The locality is shown on nautical chart NOAA #13236 and on U.S.
Geological Survey quadrangle sheets titled Pocasset, Onset, Wareham and
Sagamore. The mean tidal range is 4.0 feet; the spring range is 5.1 feet.
Prevailing winds during the boating season are from the southwest with
winds of highest velocity, excepting hurricanes, coming from the northeast
and northwest. Land along the north, east and south sides of the proposed
channel provide good protection from wind and wave action. The average
January temperature is 29°F; the average July temperature 1is 71°F.
Precipitation averages 47 inches.

The town of Bourne is bisected by the Cape Cod Canal and has shore-
line along both Buzzards Bay to the southwest and Cape Cod Bay to the
northeast. Bourne is located 55 miles from Boston at the base of Cape
Cod. The Buzzards Bay shoreline is well developed with little vacant
land. TInterior sections extend to 200 feet in elevation and are
characterized by rolling hills with vegetation typical of sandy soils.
Rourne has a tidal shoreline of 39.6 miles.

Bourne is well served by both highways and local roads. All Cape
Cod-bound vehicular traffic must cross the Cape Cod Canal at either the
Sagamore Bridge or the Bourne Bridge, both located in Bourne. Highways
leading to the Cape are State Routes 3, 6, 25 and 28. Part of Bourne's
econonyy 1s based upon highway-related businesses and tourist attractions
along these main arteries.



Human Resources

Barnstable County, of which Bourne is a part, is a well-known summer
vacation area. Beaches, stately homes, art colonies aund quaint fishing
villages provide some of the attraction. This county is growing quickly,
both as a residential area for retired persons and as a bedroom community
for metropolitan Boston commuters. During the decade 1960 to 1970 the
population of Barnstable County increased 37.5 percent from 70,286 to
96,656, while the population of Bourne decreased 9.8 percent from 14,011
to 12,636, Between 1970 and 1980 Barnstable County experienced a 53
percent rise in population to reach 147,925 while Bourne's population
increased 9.8 percent to 13,874 regaining its losses from the previous
decade. These Federal census figures, however, reflect the population at
Cape Cod military bases, including personnel levels at Otis Air Force
Base. The summer population in 1980 was estimated at 33,954, a 250
percent increase over the year-round level. The median age of Bourne
residents in 1970 was 25.1; that year residents aged 65 and above
accounted for 9.0 percent of the town's population. The 1970 per capita
income in Bourne was $2,68l. Of the 8,061 persons 16 years old and over
in 1970, 3,542 or 44 percent were in the civilian labor force.

Development

Bourne was established in 1640 and incorporated in 1884 at which
time it separated from the town of Sandwich. Although the town's early
economic base was centered around fishing and coastal industries, manu-
facturing, dairying, and cranberry industries later developed. Summer
tourism and resort industries currently contribute to a significant
portion of the economy. The largest employer is the government sector,
accouating for 30.3 percent of all jobs. 1In 1980, wholesale and retail
trades employed 29 percent of the town's employees. The service industry
followed with 1o percent of the workers. In 1980 the total annual payroll
of 347 firms reporting in Bourne was $36,894,000,

Present Navigation

Buttermilk Bay is split into two sections by a fixed span railroad
bridge. Only small outboards can g0 upstreaun of the bridge into the upper
bay because of the bridge's clearance restriction. The small basin, which
is the site for the proposed marina, is not currently utilized for naviga-
tion because of depth limitations.

Aun existing Federal channel constructed in 1953 leads north into the
lower bay from the Cape Cod Canal channel. This channel has an authorized
widtn of 100 feet and a depth of -7 feet mlw across the sand spit that
grew westward from the southern end of Taylor Point after the canal was
constructed. This existing channel, as shown in Figure 2, follows the
natural channel for a distance of about 4,000 feet upstream of the canal,
ending at a point opposite the daybeacon south of Peters Neck.



CONDITIONS IF NO FEDERAL ACTION IS TAKEN

Without the Federal proposed project, development of the marina would
most likely occur; however, its full usage would most likely not occur.
Without the proposed Federal channel, navigation to and from the marina
would be restricted by the stage of the tide. The natural channel has a
minimum depth of 3 feet at mlw over a width of 20 feet. This presents a
very hazardous situation at low tides, and causes vessels to wait for
proper tides to navigate the channel. At present, transient vessels
attempting to transit the Cape Cod Canal must lie to and wait for the ebb
tide which flows west to east through the canal. Damages will result from
grounding of vessels attempting to navigate the shallow channel and colli-
gion of boats due to the width restrictions.

Vessels attracted to the new marina would have shallow drafts and
would not likely be cruising sailboats or large, deep draft vessels. A
more indepth economic analysis of the without project condition is
contained in Appendix 4.

Many boaters choose to anchor in the Federal mooring basin which
adjoins the canal to the south and wait several hours on their boats for
the turn of the tide. The close proximity of the locally proposed Taylor
Point Marina to the canal is expected to attract many transient boaters
who would use the marina facilities and patronize local commercial
establishiments in the village of Buzzards Bay. Other alternatives for
transients are limited by overcrowded conditions at the area's other
private marinas.

Because of the volume of recreational traffic transiting the canal,
it is estimated that as much as 25 percent of the marina slips will be
taken up by transient boats. Most of these vessels would prefer to leave
the marina at about the same time so as to catch the most favorable tide
in the Canal. Because of the width of the existing natural channel in the
area of the basin, these 25 or so vessels would be forced to wait their
turn to leave the basin one at a time. The larger cruising sailboats
whicii frequent the area would not be able to gain access to the basin
because of the depth restriction, except at high tide, when depths of 7
feet would afford a somewhat risky access for vessels in the class which
draw 6 to 6.5 feet.

Swift tidal currents flood and drain Buttermilk Bay in the area
immediately below the Conrail Railroad Bridge at the marina entrance. In
the past many small boats passing into or out of Buttermilk Bay have been
driven aground on the shoal and boulders east of the natural channel by
these currents. Damages incurred by these boats as a result of groundings
include chaffing and structural damage to the keel and hull, damage to
engines and gear, and sinking of boats. The chance of such collisions
occurring to vessels exiting or entering the marina basin would be greater
than the chance now risked by boats travelling Buttermilk Bay for several
reasons. The boats using the marina would generally be larger and have



greater drafts than those which transit Buttermilk Bay. Boats using the
marina would have to cross directly over the shoal and boulder area and
would undertake a greater risk. Boats transiting the marina entrance
would be travelling at a greater angle to the direction of current flow
and would be more susceptible to being driven out of the narrow confines
of the natural channel. With no Federal project marina boats would also
be travelling at a speed of 2 knots in this area and would remain in the
hazardous area longer than boats passing under the bridge. A more indepth
economic analysis of the without project condition is contained in
Appendix 4 of this report.

PROBLEMS AND NEEDS

The problem in the project area is a lack of recreational berthing
space, especially for transient craft. There is a distinct need for more
marina space. In order to address this problem the town of Bourne and the
Commonwealth of Massachusetts propose to construct a 150-s1lip marina
providing a moderate level of recreational boating services. After
studies were performed by the town and the Commonwealth, a site in
Buttermilk Bay was chosen. The problem with this site is that unless the
Buttermilk Bay Channel is dredged, the proposed marina would not sustain
full usage. Boulders and shallow conditions limit access to the marina
site to only shallow draft boats as water depths at the marina entrance
are approximately 3 feet at MLW. The larger craft for which the marina
has been planned would experience delays due to tidal restrictions and
chanael congestion. Unwmarked boulders and the sandy shoal create
hazardous navigation conditions which cause damages to the existing
powerboat fleet and would cause greater damage to the deeper draft boats
using the marina. The need then is to construct a safe channel of ade-
quate design to assure a safe entrance into the public marina, to reduce
tidal delays, channel congestion and the risk of grounding damage, and
assure a safe harbor during storms for transient craft from Buzzards Bay
and the nearby Cape Cod Canal. (For more detailed information concerning
the public marina project see Appendix 1.)

PLANNING CONSTRAINTS

Planning constraints are those parameters that can place limitations
on any proposed plan of improvement, As limitations, they are used to
direct plan formulation and restrict impacts cutting across a broad
spectrum of concerns. This study has identified several concerns asso-—
ciated with the developuent of Buttermilk Bay. However, these concerns
were related to the development of the marina by state and local interests
and not to the proposed ¥ederal access channel (Appendix 1),



FORMULATION OF PRELIMINARY PLANS

Formulation of preliminary plans is based on the premise that the
municipal marina at Taylor Point would be under construction before
implementation of any Federal improvement. Alternative locations for the
proposed marina were addressed in the final environmental impact statement
circulated by the Commonwealth of Massachusetts, Department of Environ-
mental Quality Engineering. The marina location at Taylor Point was
selected based upon economic and environmental considerations, avail-
ability of land suitable for navigation, and community support, among
other factors (see Appendix 1).

It is not feasible to accomplish the project goals by implementing
nonstructural solutions, due to the constraints, concerns, and objec-—
tives. Location of the warina in another area is precluded by the
constraints and objectives used to determine the marina location.
Appendix 1 details the rationale as developed by local interests for
the location of the marina. Structural measures would generally involve
variations on dredging the Cohasset Narrows to provide access to the
marina site.

PLAN FORMULATION RATIONALE

The first step in the formulation of altermative plans was to
make projections of the number, type and size of boats expected to use
the municipally operated Taylor Point marina. The projected fleet
characteristics were needed to establish the design vessels for both the
channel and the marina.

The projected recreational fleet characteristics were based upon a
detailed survey of marinas considered representative of conditions in the
Buzzards Bay area. The observed fleet dimensions were categorized
separately for sail and motor craft. It is anticipated that the propor-—
tion of sailboats in the projected fleet will increase due to anticipated
long-term changes in the availability and cost of petroleum-based fuels,
and current local and regional trends in the recreational boating
industry. Appendix 4 contains the results of the marina survey, the
characteristics of the projected fleet and an assessment of the economic
benefits of the proposed improvement.

It was deteruined that a channel depth of -6 feet at mlw would be
sufficient, based on the sizes and classes of vessels expected to use the
warina and those presently based in Buttermilk Bay. This depth would
eliminate all tidal delays for all but the largest class of sailboats, for
which the existing delay would be reduced.

Based on the pattern of use and volume of traffic anticipated it was
decided to study two channel widths in detail. A 60-foot width was found
to be sufficient to handle the anticipated volume of permanent traffic
after the marina's full utilization is realized. An 80-foot-wide channel



was found to be more effective in handling traffic since it would provide
for three travel lanes and would allow all boats to travel at greater
speed. This would also allow the outbound boats headed for the canal
simultaneously to travel two abreast, reducing channel transit time. It
was also determined that the risk of a vessel incurring damages through
being grounded on the shoal and boulder area by the strong tidal currents
at the north end of the channel could be reduced by widening the channel
in this area.

DESCRIPTION OF ALTERNATIVE PLANS

Three alternative plans were developed and studied in detail. They
address to different degrees the need to provide more efficient access to
the public marina and reduce damages currently experienced by the existing
powerboat fleet. These plans are shown on Figure 3.

Plan A entails a channel extension 2,500 feet long, only the upper
300 feet of which would require dredging. Sufficient existing depths in
the lower 2,200 feet of the channel require only the marking of a juris-
dictional channel. The extension would proceed northeasterly from the
upstream limit of the existing Federal project to a point below the rail-
road bridge and opposite the entrance to the marina basin. The channel
would be 60 feet wide and 6 feet deep at mlw. Plan A requires the removal
of 800 cubic yards of sand and gravel and the burial of six boulders
beneath the channel.

Plan B entails a channel extension over the same 2,500 feet as Plan A
using the same alignment and 6 foot depth. A channel width of 80 feet is
included in Plan B. As with Plan A dredging would be required only in the
upper 300 feet of the channel. Sufficient existing depths in the lower
2,200 feet of the channel require only the marking of a jurisdictional
channel. Plan B requires the removal of 1,350 cubic yards of sand and
gravel and the burial of 10 boulders beneath the channel. This plan would
eatail removal of 1,350 cubic yards of ordinary material and burial of 10
boulders beneath the channel.

Plan C involves an 80-foot-wide channel, 6 feet deep, as in Plan 3.
In addition, Plan C incorporates a widened upper end of the channel to
reduce adverse effects of the strong tidal currents flowing through the
narrows. Plan C entails the removal of 2,700 cubic yards and the burial

of 20 boulders beneath the channel.

All three plans involve open water disposal of dredged sand and
gravel at the Buzzards Bay dump site, located 9.8 miles south of the
project site, southeast of Cleveland Ledge and opposite West Falmouth.
The location of this site is shown in Figure 4. This site was last used
in May 1980 for disposal of 37,000 cubic yards of mud and sand dredged
from the berthing area at the Massachusetts Maritime Academy, at the
south end of Taylor Point. While a suitable upland disposal site was
identified, project construction utilizing ocean disposal was determined
to be far less costly. A detailed cost comparison of upland vs. ocean
disposal is provided in Appendix 3.
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ASSESSMENT AND EVALUATION OF DETAILED PLANS

This section analyzes the three improvement alternatives selected for
detailed study. Evaluation of the alternatives is based on their impacts
on existing conditions such as ease of navigation and the environmental,
social and cultural resources of the study area.

GENERAL ASSESSMENT AND EVALUATION OF PLANS AND IMPACTS
The general impacts of the three improvement alternatives selected
for detailed study are evaluated below. Impacts unique to each alterna-

tive are assessed and evaluated in subsequent sections of this report.

Dredging Impacts

Dredging operations would result in increases in suspended sediments
and removal of benthic organisms. These effects would be temporary and
entirely local. However, due to the sandy nature of the material, any
turbidity would be minimal and quickly dispersed into the water column.

The predominant benthic species expected to be displaced by dredging
of a channel would be scallops, quahogs, softshell clams and possibly
lobsters. This condition would be temporary as the dredged areas would be
recolonized within a few months after dredging. More mobile forms such as
finfish would avoid the work area and should not be seriously affected.
Photosynthetic processes aund dissolved oxygen levels would be reduced for
a short period of time. Other invertebrate species that would be removed
and destroyed during dredging include polychaetes, amphipods and shrimp.
Shellfish spawning would not be affected since dredging is not planned
during that time.

Disposal Impacts

Disposal impacts would be minimal because of the coarse, clean nature
of the material to be removed and the small volume of material proposed
for removal under each plan. The maximum amount of material that would
be removed is 2,700 cubic yards of clean sandy gravel. Disposal would
temporarily bury the existing benthic community covered by the spoil pile
at the disposal site. Recolonization of the area by benthic organisms
would occur soon after disposal. Motile forms such as finfish and crabs
would be able to move out of the area. The turbidity pluue created by the
disposal operation would be temporary and would quickly settle because of
the coarse nature of the spoil. Point dumping would minimize the extent
of bottom area that would be affected. The limited scope of dredging and
disposal would require construction operations lasting only about 2 weeks.

The Buzzards Bay dump site was most recently used in May 1980.

Approxinately 37,000 cubic yards of mud, sand and gravel was dumped by the
State of Massachusetts following dredging of berthing areas and access

11
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channels at the Massachusetts Maritime Academy. A more detailed analysis
of ocean disposal and the impacts of the various alternatives is contained
in the Environmental Assessment.

Shoreline Impacts

None of the alternative plans would impact the adjacent shoreline.

Economic Impacts

Economic impacts of the proposed alternatives consist primarily of
the direct costs of project implementation and the resultant recreation
benefits. The level of project costs is dependent upon such factors as
the quantity of dredged material, the degree of mobilization and demobi-
lization, the amount of equipment, cost and wage rates, anticipated
dredging rates, and supervisory, administrative and other factors.

Benefits for each alternative have been calculated based on the
number of vessels expected to use the area with the implementation of the
alternative. Calculations of the project's benefits are based on the
total number of vessels expected to use the waterway and the time saved
each boat by the dredging of the channel. The present marina design is
expected to hold 150 vessels. The benefits attributable to the project
are based on reduced tidal delays, reduced channel congestion and a
reduction in damages to vessels due to grounding. The monetary amount
is the difference between existing usage and future usage based on the
percentage of time that each class and size of boat would be able to
safely navigate the channel. The method and assumptions used to calculate
the benefits to the fleet and detailed benefit-cost calculations are
contained in Appendix 4.

Social Impacts

The social impacts of the various plans relate primarily to boating
safety, which would increase with removal of any portion of the shoal.
There would be a reduced risk of injury and property damage as well as
increased recreational opportunity. Impacts during construction would
be winimal since activity would be scheduled to avoid the peak boating
season. Construction activities are estimated take 2 weeks which would
result in miniwun impacts on the surrounding area.

MITIGATION REQUIREMENTS
No mitigation requirements are associated with construction of the
Federal channel. There are, however, several mitigation requirements

associated with the proposed local marina project, which are discussed in
detail in Appendix 1.
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IMPLEMENTATION RESPONSIBILITIES

Cost Allocation

One hundred percent of the project cost is allocated to the con-
struction of the recreational channel and navigation aids. There are no
other components to the Federal project.

Cost Apportionment

The Federal government is responsible for 50 percent of the first
cost of construction of the channel and 100 percent of the cost for all
future channel maintenance as required. Local costs will include 50
percent of the first cost of comstruction and 100 percent of all necessary
shoreline protection structures, construction of the marina basin and
facilities and all public access roads and parking areas as required.
Federal and local costs vary for each of the alternatives.

Federal Responsibilities

The Federal project consists only of dredging and maintaining the
access channel. The Federal project does not include any marina
facilities, shoreline protection, or site work at any land disposal areas.

Non-Federal Responsibilities

Local requirements are contained in Section 221 of the River and
Harbor Act of 1970.

Principal non-Federal responsibilities include a 50-percent share of
construction costs for recreational projects; provision, operation and
maintenance of a public landing; and maintenance of suitable dredged
material disposal areas with necessary retaining dikes. All the local
requireaments for this project are specified in the "Recomaendation”
section of this main report.

The following sections of this report assess and evaluate impacts
specific to the individual alternative plans.

VIIWS OF OTHERS

Various Federal, State and local agencies have, during the study
process and review of this document, been afforded the opportunity to
comment on the proposed alternatives and express their views and concerns
relative to the project. General comments dealt principly with the method
of disposal and season of construction. The use of the upland disposal
site was the method preferred by the majority of State and Federal
agencies. When analysis showed however, that this method would greatly
increase cost, the agencies expressed no objections to the planned ocean
disposal. The limiting of the construction season to 15 September thru
15 ilay, so as not to adversely affect the existing fish and shellfish
populations in the area, was the general concensis.

13



PLAN A
IMPACT ASSESSMENT

Plan Description

Plan A (Figure 3) entails providing a channel extension 2,500 feet
long, only the upper 300 feet of which would require dredging. Sufficient
natural depths in the lower 2,200 feet require only the marking of a
jurisdictional channel. This would provide a channel with a width of 60
feet from the upstream end of the existing Federal channel to a point
immediately below the railroad bridge at the marina entrance. The channel
would be dredged to a depth of 6 feet at mlw. Approximately 800 cy of
material would be removed from the upper portion of the channel. This
material would be taken from a shoal located near the bend into the
proposed marina. Approximately 6 boulders ranging in size from 32 to 168
cubic feet would be buried beneath the channel.

Dredging Impacts

Impacts on water quality and benthic habitat would be minimal because
of the negligible amount of material that would be removed. Increases in
suspended sediments in the water column would be temporary. Benthic
organisms associated with the dredge sediments would be removed from the
site. Motile species such as finfish would avoid the work area. The
dredge area would be recolonized soon after operations have stopped.

Disposal Impacts

The 800 cubic yards of material would be removed by a clamshell
bucket, placed in a scow and towed 9.8 miles south to the Buzzards Bay
dunip site for open water disposal. The present character of the Buzzards
Bay dump site would not be significantly changed because of the small
anount of material to be dumped. The material would be point—dumped at a
buoy, which would minimize dispersion of the material. Marine life at the
disposal site would be temporarily impacted, and those organisms unable to
escape would be lost. Recolonization would begin soon after disposal
operations ceased.

Inpacts on Navigation

Plan A would provide for somewhat increased utilization of the
Cohasset Narrows into the proposed marina. Plan A would remove a small
portion of the existing shoal area, thereby reducing damages to both the
existing and anticipated fleets.

Economic Impacts

Dredging and disposal costs are calculated based upon ocean disposal.
The estimated first cost of Plan A is $102,000. The equivalent annual
cost for amortization (based on 7-7/8%, 50-year project life) including
annual project maintenance is $15,000, The project benefits include a

14



reduction in lost recreation time and reductions in vessel damages. On an
average annual basis these benefits amount to $26,000., The economics of
the plan are discussed in further detail in Appendix 4,

Annual costs and benefits are shown below.

Annual Cost Annual Benefits B/C Ratio Net Benefits

$15,000 $26,000 1.7:1 $11,000
EVALUATION AND TRADE-OFF ANALYSIS

Plan A would provide an adequate channel to the marina for the
permanent fleet both now and in the foreseeable future. Plan A would
provide only a small reduction in damages to the existing and projected
fleets since it removes only a small portion of the shoal and boulder
area. Plan A would have no significant adverse environmental impacts
because of the small amount of material to be dredged (800 cubic yards).

COST APPORTIONMENT

The local share of the costs of the Federal project for Plan A is
estimated at $51,000. This amount is 50 percent of the first cost of
dredging and disposal.

PUBLIC VIEWS

Views of Federal Agencies

Federal agencies have expressed no concerns specifically pertaining
to the dredging provided for in Plan A. Appendix 1 summarizes agency
views on the proposed marina. Letters received from Federal agencies
relative to the Federal project are shown in Appendix 2.

Views of NWon-Federal Agencies

Non-Federal agencies have expressed no specific views or concerns
pertaining to the dredging provided for in Plan A, other than those
addressed previously in the general assessment section.
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PLAN B

IMPACT ASSESSMENT

Plan Description

Plan B involves dredging a channel along the same 2,500-foot align-
ment as Plan A. The channel would be 80 feet wide with a depth of -6 feet
at mlw. The channel would require dredging of approximately 1,350 cubic
yards of material and burial beneath the channel of 10 boulders ranging in
size from 168 to 32 cubic feet. As with Plan A, the material would be
removed by a clamshell dredge and disposed of at the Buzzards Bay
dumpsite.

Dredging Impacts

Although an additional 550 cy of material would be removed under this
plan, as opposed to Plan A, impacts on water quality and benthic habitat
would be minimal. Increases in turbidity would be temporary and local.
The dredged area would be recolonized soon after operations have ceased.

Disposal Impacts

The 1,350 cubic yards of material would be removed by clamshell
bucket, placed in a scow and towed 9.8 miles south to the Buzzards Bay
dump site for open water disposal. Impacts on the marine environment at
the dumpsite would be the same as discussed for Plan A. The additional
550 cy of material that would be disposed would not result in any
significant increases in adverse impacts.

Impacts on Navigation

Plan B would provide for greater ease of navigation than Plan A
because of the wider channel. Plan B would also allow outbound vessels
neaded for the canal to leave simultaneously to transit the channel two
abreast, thereby saving time to each boat.

Gconomic Impacts

Dredging and disposal costs are based upou ocean disposal. The
estimated first cost of Plan B is $121,000. The equivalent annual cost
(based on 7-7/8%, 50-year project life) including annual maintenance is
$18,000. The annual project benefits including reductions in lost
recreation time and reductions in vessel damages are estimated at $35,000.

Annual costs and benefits are shown below.

Annual Cost Annual Benefits B/C Ratio Net Benefits
$18,000 $35,000 1.9:1 $17,000



EVALUATION AND TRADE-OFF ANALYSIS

Plan B would provide an adequate channel to the marina both now and
in the foreseeable future. Plan B would provide safer and more efficient
access to the marina area than Plan A due to the additional width. Plan B
would have no long-term adverse impacts related to the dredging. Ocean
disposal of only 1,350 cubic yards of material would result in only minor
short—-term impacts.

COST APPORTIONMENT

The non-Federal cost share of Plan B is estimated at $60,500, or 50
percent of the first cost of comstruction.

PUBLIC VIEWS

Plan B, as the recoummended plan, received the majority of comments
from interested agencies and the public. Summaries of these comments and
copies of correspondence are contained in Appendix 2. 1In general, there
were no objections expressed to the recommended plan.

Views of Federal Agencies

Federal agencies consulted during the study process which expressed
specific views pertaining to the recommended plan are as follows: U.S.
Environmental Protection Agency and the National Marine Fisheries Service
concurred with the recommended plan. The U.S. Fish and Wildlife Service
would have preferred upland disposal but expressed no objection to ocean
disposal. The U.S. Coast Guard had no comment on the estimates for
navigation aids.

Views of Non-Federal Agencies

The town of Bourne concurred with the findings presented in the draft
report by letter dated 19 October 1982. They indicated that they had
their required cost-share amount already allocated.

State agencies consulted included: the Division of Waterways,
co-sponsors of the proposed marina; the Division of Water Pollution
Control, which issued a Water Quality Certificate for this project; the
Office of Coastal Zone Management, which concurred with the New England
Division's determination of Federal consistency with State coastal
policies; and the Department of Environmental Management, which had no
objection to the proposed improvement.
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PLAN C
IMPACT ASSESSMENT

Plan Description

Plan C as stated previously entails the same 80-foot-wide, 2,500~
foot-long, 6-foot-deep channel as in Plan B. Plan C also includes
widening the 300-foot-long upstream end of the channel across the bend
to a maximum of 180 feet. Approximately 2,700 cy of material would
be removed, and approximately 20 boulders would be buried under the
channel. The material would be removed by a clamshell bucket dredge and
disposed of at the Buzzards Bay dump site.

Dredging Impacts

Dredging would suspend and expose the dredged sediments to the water
column, resulting in a temporary increase in turbidity. Turbidity would
be limited because of the sandy nature of the material. Benthic organisms
associated with the dredged sediments would be destroyed and removed from
the site. Motile species would avoid the work area. Any loss of forage
for predators would be temporary because the dredged areas would be
recolonized within a few months after dredging. These impacts would be
temporary and local.

Disposal ILapacts

The 2,700 cubic yards of material would be placed in a scow and towed
9.8 miles south for open water disposal at the Buzzards Bay dumpsite. The
additional material that would be dumped would not result in any signifi-
cant adverse effects. There would be a temporary and local increase in
suspended solids. Particles would quickly settle out because of the sandy
gravelly nature of the material. Disposal would bury more benthic habitat
at the dump site than would the other alternative plans. Large motile
forns would be able to move out of the disposal area. Recolonization by
opportunistic species would occur soon after disposal.

Impacts on Navigation

Plan ¢ would provide for full utilization of the proposed marina.
Plan C would eliminate most tidal delays for the marina fleets and reduce
damages for the existing powerboat fleet as well as marina boats. Plan C
would allow for the most efficient use of the project by canal-bound
boats, which could leave simultaneously to catch the ebb tide and travel
down the channel to the canal two abreast, thereby taking less time to
clear the channel.
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Economic Impacts

Dredging and disposal costs are based upon ocean disposal. The
estimated first cost of Plan C is $209,000. The equivalent annual
cost (based on 7-7/8%, 50-year project life) including annual project
maintenance is $28,000. Project benefits are derived from reduced tidal
delays and channel congestion experienced by the marina fleet, and reduced
grounding damages incurred by existing powerboats and the projected marina
fleet. The annual project benefits are estimated at $43,000.

Annual costs and benefits are shown below.

Annual Cost Annual Benefits B/C Ratio Net Benefits

$28,000 $43,000 1.5:1 $15,000
EVALUATION AND TRADE-OFF ANALYSIS

Plan C would provide for the most efficient navigation of the
existing and projected fleets. Marina-based boats would save more time
due to reduced tidal delays, channel congestion and damages than with
either of the other two plans. Plan C would entail no long-term adverse
impacts related to dredging and disposal. Removal and ocean disposal of
2,500 cubic yards of material would create only minor, short-term impacts.

COST APPORTIONMENT

The non-Federal cost share of Plan C is estimated at $104,500, or 50
percent of the first cost of construction.

PUBLIC VIEWS

No party has expressed specific views regarding Plan C, other than
those addressed previously in the general assessment section.
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COMPARISON OF DETAILED PLANS

Because of the small volumes of dredged material involved, the main
differences between the three plans are the benefits derived from each
plan and maintenance costs.

Construction costs, maintenance costs, and benefits increase from
Plan A to B to C in ascending order. Plans B and C provide the sane
greater time savings benefits to the various segments of the projected
marina fleet than Plan A. Benefits from reduced damages to the existing
powerboat fleet and marina fleet increase from Plans A to B to C.

The environmental impacts of the three alternatives on the marine
environment would be minor. The plans differ in the area of the bay's
bottom habitat that would be altered by dredging. Although no amount of
intertidal zone would be altered by any of the plans, different amounts of
subtidal bottom habitat would be altered. The amount of subtidal habitat
disturbed for Plans A, B, and C would be 0.25, 0.35, and 0.65 acres,
respectively. With all plans, benthic organisms associated with the
dredged sediments would be removed and destroyed from the dredge site.
These impacts would not be significant because of the small amount of
material to be dredged. Increases in suspended sediments in the water
column would be temporary and local.

Ocean disposal of the dradged material generated by each alternative
would result in temporary and minor impacts because of the coarse, clean
nature of the sediments and the small volumes involved in the dredging
(800, 1,350 and 2,500 cubic yards). Disposal impacts would be negligible
when compared to the 37,000 cy dumped at the site in 1980 by the state of
Massachusetts.

COST COMPARISON

Table 1 compares the construction and maintenance costs associated
with each of the three alternative plans. A more detailed cost breakdown
is found in Appendix 3. Annual amortization charges were figured at a
rate of 7-7/8 percent over a 50-year project life,

BENEFIT COMPARISON

Each of the three alternative plans provides varying degrees of
benefits in costs and time saved to recreational boaters. The existing
powerboat fleet would experience reductions in grounding damages from each
of the plans, resulting in reduced repair costs and leisure time saved.
The immediate and future permanent fleet and transient vessels could
expect similar reduced damages as well as leisure time saved due to
reduced tidal delays and reduced channel congestion.
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TABLE 1
BUTTERMILK BAY CHANNEL

COST OF DETAILED PLANS

PLAN A PLAN B PLAN C
Construction Costs
Dredging and Boulder Burial $ 67,500 $ 81,000 $142,000
with ocean disposal

Contingencies 25% 16,900 20,300 35,500
Engineering and Design 7% 5,900 7,100 12,400
Supervision and Administration 8% 6,800 8,100 14,200
Aids to Navigation 4,500 4,500 4,500
TOTAL $101,600 $121,000 $208,600
SAY $102,000 $121,000 $209,000

Costs If Upland Disposal

Utilized (see Appendix 3)
Not Recommended $205,000 $237,000 $343,000

ANNUAL CHARGES

PLAN A PLAN B PLAN C

Interest and Amortization '$ 8,200 $ 9,700 $ 16,800

Annual Maintenance 5,400 6,900 9,300
Maintenance of Aids

to Navigation 1,500 1,500 1,500

TOTAL ANNUAL CHARGES $ 15,100 $ 18,100 $ 27,600

SAY $ 15,000 $ 18,000 $ 28,000
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A detailed discussion of project benefits is contained in Appendix
4. A breakdown of annual recreational benefits for the detailed plans is
shown in Table 2.
TABLE 2

ANNUAL RECREATIONAL BENEFITS

PLAN A PLAN B PLAN C
REDUCTION IN DAMAGES $ 7,200 $ 9,700 $17,400
REDUCED TIDAL DELAY
Immediate Permanent Fleet 1,800 1,800 1,800
Future Permanent Fleet 1,700 1,700 1,700
Transient Fleet 3,400 3,400 3,400
REDUCED CHANNEL CONGESTION
Immediate Permanent Fleet 2,300 3,500 3,500
Future Permanent Fleet 2,000 3,000 3,000
Transient Fleet 7,600 11,800 11,800
TOTAL $26,000 $34,900 $42,600
SAY $26,000 $35,000 $43,000

Table 3 lists the benefit-cost ratios for the detailed plans along
with the net economic benefits for each plan, given on an annual basis.

TABLE 3

ECONOMIC IMPACTS

PLAN A PLAN B PLAN C
B/C Ratio 1.7:1 1.9:1 1.5:1
Net Benefits $11,000 $17,000 $15,000

COMPARISON SUMMARY

Table 4, entitled "System of Accounts,” is a general analysis
relevant to plan selection. It presents the determinative factors that
underlie each final alternative by displaying the significant beneficial
and adverse impacts.



A. PLAN DESCRIPTION

B. IMPACT ASSESSMENT
1. Economic
a. First Cost
b. Annual Charges
c. Annual Benefits
d. B/C Ratio
e. Net Benefits
2. Environmental
a. Benthic Habitat
Disturbed
b, Effects on
Shoreline
c. Wetlands Impacts
d. Effect on Basin
Flushing
e, Dredging
on Water
f. Disposal
on wWater
3. Social
a. Safety for
Vessels
b. Employment and
Growth
C. ACHISVES PLANNING
OBJECTIVES
1. Full Utilization
of Waterway
2. Increases Recrea-
tional Safety
D. LAPLEMENTATION
RESPONSIBILITY
1. Federal (50%)
2. Local (50%)

Impacts
Quality
Impacts
Quality

THPACT RATINGS (1-4)

TABLE 4

SYSTEM OF ACCOUNTS
BUTTERMILK BAY CHANNEL

WITHOUT
PROJECT CONDITION PLAN A
Extend channel
2500 ft. long
dredge upper

Existing channel
20-feet wide
shoal at -4 ft.

boulder hazard. 300 ft.
-6 ft. deep
60 ft. wide
- $102,000
- $ 15,000
- $ 26,000
- 1.7:1
- $ 11,000
- 00 25A
- No TImpact
- No Impact
4 3
0 Minimal (1)
0 1
4 3
4 3
4 3
4 3
None $51,000
None $51,000

1 = Minimum Adverse Impact

23

PLAN B

Extend channel
2500 ft. long
dredge upper
300 ft.
-6 ft. deep
80 ft. wide

$121,000

$ 18,000

$ 35,000
1.9:1

$ 17,000
0.35A

No Impact

No Impact
2

Minimal (2)

1

$60, 500
$60,500

PLAN C

Extend channel
2500 ft. long
dredge upper
300 ft.

-6 ft. deep

80 ft. wide
with widened
cut in up-
stream bend

$209,000

$ 28,000

$ 43,000
1.5:1

$ 15,000
0.65A

No Impact

No Impact
1

Minimal (2)

1

$104,500
$104,500

4 = Maximum Adverse Impact



RATIONALE FOR RECOMMENDED PLAN

Plan B is recommended for implementation. Of the three alternative
plans it provides maximum net benefits. Environmental impacts for this
plan are not significant. This plan has a positive impact on the safety
of recreational boaters in this area because it proposes to remove a
moderate portion of the shoal and boulder area. The benefit-cost ratio
for Plan B is higher than Plans A and C. Removal of a portion of the
shoal and boulder area would reduce vessel grounding in this area of
hazardous tidal currents and reduce the risk of injury to boaters, however
removal of the entire boulder area, as in Plan C, was found to be not
economically justifiable.

RECOMMENDED PLAN

Based on the applicable engineering, environmental, and economic
criteria, Plan B, consisting of a channel 80 feet wide and 6 feet deep
at mlw was found to be the most favorable plan of improvement and has been
selected as the recommended plan. The recommended plan, shown in Figure
5, would meet the needs of the recreational fleet of the Buttermilk Bay-
Taylor Point area. The recommended plan would provide a channel 2,500
feet long from the upstream end of the existing Federal channel to the
railroad bridge across Cohasset Narrows at the entrance to the proposed
Bourne marina basin. Dredging would only be required in the upper 300
feet of the channel extension. Sufficient existing depths in the lower
2,200 feet require only the marking of a jurisdictional channel. The
recommended plan would require the removal of 1,350 cubic yards of sand
and gravel and burial of 10 large boulders beneath the channel. The
dredged material would be removed by clamshell bucket, placed in a scow,
and towed 9.8 miles south to the Buzzards Bay dump site for open water
disposal.

The total construction investment for the recommended plan is esti-
mated to be $121,000. Annual benefits that would result from the
recommended plan, principally increased recreation time and reduced
damages, amount to $35,000. These benefits when compared to annual
charges of $18,000 yield a benefit-cost ratio of 1.9:1.
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CONCLUSIONS

As Division Engineer of the New England Division, Corps of Engineers,
I have reviewed and evaluated in the overall public interest, all perti-
nent data concerning the proposed plan of improvement, as well as the
stated views of other interested agencies and the concerned public
relative to the various practical alternatives for providing navigation
improvements in Buttermilk Bay.

The possible consequences of alternatives have been evaluated on the
basis of engineering feasibility, environmental impacts, economic factors
of regional and national resource development, and social well-being of
the public.

In summary, substantial benefits are to be derived by providing the
recreational boaters in Buttermilk Bay with reliable access to the
proposed marina at all tidal stages.

The proposed improvement would cause a minor disruption of the
environment during dredging and disposal operations. However, as those
impacts are not considered significant, an environmental assessment has
been performed in lieu of an environmental impact statement. This minimum
adverse environmental effect is considered to be offset by the improvement
and the overall economic growth of the region, due to the significant
benefits attributable to the recreational boating industry.

I find that the proposed action, as developed in this report,
is based on a thorough analysis and evaluation of various practicable
alternative courses of action for achieving the stated objective; that,
wherever adverse effects are found to be involved, they cannot be avoided
by following reasonable alternatives and still achieve the specified
purposes; and that where the proposed action has an adverse effect,
this effect is either ameliorated or substantially outweighed by other
considerations. The recommended action is consistent with national
policy, statutes, and administrative directives, and should best serve
the interests of the general public.
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RECOMMENDATION

The Division Engineer recommends that modification of the existing
Federal navigation project at Buttermilk Bay, Bourne, Massachusetts, be
authorized by the Chief of Engineers under the provisions of Section 107
of the River and Harbor Act of 1960, as amended.

The project would extend the existing channel 2,500 feet upstream
from the present limit to the site of a proposed public marina to be built
by the town of Bourne and the Commonwealth of Massachusetts. The channel
extension would be 80 feet wide with a depth of -6 feet at mean low
water. The project would have a cost of $121,000. Since the benefits
attributable to the improvement are entirely recreational in nature, cost-
sharing requirements are 50 percent Federal and 50 percent local.

My recommendation is made subject to the conditions that local
interests will:

(1) Provide a cash contribution of 50 percent of the cost of
construction, currently estimated at $60,500.

(2) Begin construction of the Taylor Point Marina prior to or
concurrent with implementation of the Federal improvement project.

(3) Provide, maintain and operate, without cost to the United
States, an adequate public landing with provisions for the sale of motor
fuel, lubricants and potable water open and available to the use of all on
equal terms.

(4) Provide, without cost to the United States, all necessary lands,
easements and rights-of-way required for construction and subsequent main-
tenance of the project, including suitable dredged material disposal areas
with necessary retaining dikes, bulkheads and embankuents.

(5) Hold and save the United States free from damages that may
result from construction and maintenance of the project.

(6) Accomplish without cost to the United States alterations and
relocations as required in sewer, water supply, drainage and other utility
facilities.

(7) Provide and naintain berths, floats, piers, and similar marina
and mooring facilities as needed for transient and local vessels as well
as necessary access roads, parking areas and other needed public use shore
facilities open and available to all on equal terms. Only minimum, basic
facilities and service are required as part of the project. The actual
scope or extent of facilities and services provided over and above the
required uinimum is a matter of local decision. The manner of financing
such facilities and services is a local responsibility,
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(8) Assume full responsibility for all project costs in excess of
the Federal cost limitation of $2 million.

(9) Establish regulations prohibiting the discharge of untreated
sewage, garbage, and other pollutants in the waters of the harbor use
thereof, which regulations shall be in accordance with applicable laws
and regulations of Federal, State and local authorities responsible for
pollution prevention and control.

27
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ENVIRONMENTAL ASSESSMENT

I. INTRODUCTION AND PROJECT HISTORY

In keeping with the National Environmental Policy Act of 1969, the
New England Division, Army Corps of Engineers has examined environmental
values as part of the planning and development process of the proposed
action plan. Background environmental information was compiled for this
report through interviews with various state and local interest groups and
a search of published literature. This appendix provides an assessment of
environmental impacts and alternatives considered, and contains other data
applicable to the Section 404 evaluation requirements.

House Document #552 was the original authorization document for the
existing Federal project in Buttermilk Bay. The original study was
authorized by the River and Harbor Act of 2 March 1945. A preliminary
investigation was completed on 4 August 1945 and a Survey Report was
completed on 20 March 1946. The survey report concluded that the
formation of a shoal across the natural channel leading to Buttermilk
Bay was largely due to the Federal construction of the Cape Cod Canal,
which had changed the tidal currents in Buzzards Bay. A survey study to
determine the engineering feasibility and economic justification for an
improvement project at Buttermilk Bay was authorized by a resolution
adopted by the Committee on Public Works of the House of Representa-—-
tives, United States, dated 19 October 1967. Preliminary investigation
indicated that the scope and cost of improvement best suited to meet
the needs of navigation in the project area would meet the criteria
established under the general authority contained in Section 107 of the
River and Harbor Act of 1960.

In 1966, the Taylor Point Study Committee requested that the Corps of
Engineers construct a channel to their proposed public marina. Public
hearings were subsequently held by the Corps on 18 November 1970 and later
on 15 November 1972 to discuss navigation improvements. A preliminary
draft environmental impact statement (EIS) and detailed project report
were prepared in 1973. However, since no decision was reached regarding
disposal of dredged material, the study remained inactive pending the town
of Bourne's resolution regarding marina developuent.

In July 1977, the Bourne Board of Selectmen requested that the Corps
of Engineers reactivate its study to construct the Buttermilk Bay Channel,
The town also indicated its willingness to accept dredged matrial for
disposal at the Bourne sanitary landfill. A final environmental impact
statement was circulated in October 1977 by the Massachusetts Department
of Environmental Quality Engineering (DEQE), Division of Waterways, for
the Bourne narina.

In 1979 the Corps of Engineers updated its previous studies of the
Buttermilk Bay Channel. On 2 May 1979 a ueeting was held with local
officials to present recent study findings including environmental
considerations and the project construction estimate.
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On 2 July 1981 the New England Division, Corps of Engineers issued a
permit to the town of Bourne to construct the marina at Taylor Point. A
copy of this permit is contained in Appendix 1 of this report.

In December 1981 a meeting was held between the Corps, the town of
Bourne, interested State and Federal agencies and private consultants. At
this meeting a more advanced marina plan was proposed. The scope of the
new plan along with recent changes in Federal planning regulations neces-
sitated reformulation of alternative plans for the Federal project. This
study and report was developed as a result of those efforts and represents
a reduced scope of improvement over those recommended in previous studies.

II. PROJECT DESCRIPTION

The proposed improvement project involves the modification of the
existing Buttermilk Bay Federal navigation channel in the interest of
recreational boating. The improvement dredging would alleviate shoal
conditions in the area and provide safer navigation between the Federal
channel and the proposed Bourne marina. Navigation to Buttermilk Bay
farther upstream would also be improved by the dredging activities.

The proposed improvement would consist of removing approximately
1,350 cubic yards of bottom material from the upper 300 feet of the 2,500
foot channel extension which would have a width of 80 feet throughout.

The material to be removed consists mostly of gravel and sand with some
boulders. All material would be removed by a clamshell bucket dredge to a
minimum depth of 6 feet below mean low water. Maintenance frequency is
estimated at 15-year intervals to restore the channel to project dimen-
sions, with an annual shoaling rate of 120 cubic yards.

The 1,350 cubic yards dredged from the upstream end of the channel
extension would be placed in a scow and towed 9.8 miles south to the
Buzzards Bay (Cleveland Ledge) dump site for open water disposal. Since
the material to be removed from the Buttermilk Bay improvement is coarse
in nature (rock, sand and gravel), it is considered uncontaminated and
ecologically acceptable for open water disposal. Therefore, no chemical -
or biological testing was necessary. The disposal area is located
southeast of Cleveland Ledge and was last used in May 1980 when the State
of 4assachusetts dumped 37,000 cubic yards of mud, sand, and gravel
dredged from berths at the Massachusetts Maritime Academy. Some method
of controlled dumping would be used to record the actual dump site.

III. PURPOSE OF AND NEED FOR ACTION

The purpose of the proposed project is to provide a safe channel of
adequate design to assure a safe entrance into the proposed Bourne public
unarina.

There is a need to reduce tidal delays, channel congestion and the

risk of grounding, and to assure safe harbor access during storms for
transient craft from Buzzards Bay and the nearby Cape Cod Canal.
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At present, boulders and shallow conditions in Cohasset Narrows
limit access upstream to Buttermilk Bay and to the proposed marina site.
Navigation is limited to shallow draft boats as water depths at this point
are approximately 3 feet mlw. The unmarked boulders and shoal areas
create hazardous navigation conditions, which cause damage to the existing
powerboat fleet and would cause greater damage to the deeper draft boats
that would use the marina. Delays would occur because of tidal restric-
tions and channel congestion. The proposed marina would not sustain full
usage 1f the Federal channel is not extended.

The proposed project would also stimulate the town's economy and
alleviate shortages of boating facilities in the Cape Cod area.

IV. ALTERNATIVES

A. Dredging Alternatives.

l. Plan A

Plan A entails a channel extension 2,500 feet long, only the upper
300 feet of which would require dredging. Sufficient existing depths in
the lower 2,200 feet require only the marking of a jurisdictional
channel. The extension would proceed northeasterly from the upstream
limit of the existing Federal channel just south of the railroad bridge
opposite the inlet into the proposed Bourne marina. Approximately 800
cubic yards of material would be removed from the upper portion of the
channel. The resulting channel would be six feet deep at mlw and would
have a width of 60 feet. This alternative would also include burial of
six boulders that are presently hindering navigation upstream and also
limit access to the proposed marina.

Destruction of marine life would be confined primarily to the work
area. Turbidity would be limited because of the sandy nature of the
dredge material. These impacts would be minimal. Benthic creatures
within the work area that have a.burrowing capability such as quahogs
and soft shell clams would be removed by the dredge. Attached forms such
as tube worms, barnacles and hydroids would also be lost. Impacts on
lobsters and crabs would not be significant. Larger motile forms such as
finfish would move out of the area. Disruption of shellfish resources
would be minimized if the project work period took place in the late fall
through early spring to avoid spawning times.

This plan was not chosen as the selected alternative because a
60-foot-wide channel could not handle the anticipated volume of traffic.
Boats would not be able to travel at higher speeds through the channel.
Also, a bU-foot-wide channel would not allow the outbound boats headed for
the Cape Cod Canal to simultaneously travel two abreast.
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2, Plan B

This plan consists of dredging a channel over the same 2,500-foot
distance along the same alignment as Plan A. However, this proposal
includes dredging the channel to an 80-foot width and a depth of 6 feet
mlw. As with Plan A, dredging would only be necessary in the upper 300
feet of the channel. This plan would require the removal of 1,350 cubic
yards of sand and gravel material and burial of 10 boulders. The proposed
dredging activity in Plan B is relatively identical to that of Plan A
except for the removal of an additional 550 cubic yards of material. The
effects on the marine resources would be similar to those discussed for
Plan A. Additional bottom habitat would be disturbed with this plan.
Plan B was chosen as the recommended plan because it results in the
greatest net benefits and there would be no adverse impacts.

3, Plan C

This plan involves dredging a channel 2,500 feet long, along the same
alignment as Plans A and B, with an 80-foot width and a depth of 6 feet
mlw. Plan C also includes widening the 300-foot-long upstream end of the
channel to a maximum width of 180 feet. This additional upstream dredging
would increase the amount of material removed to 2,700 cubic yards. A
total of 20 boulders would be buried. The impacts associated with this
alternative would be similar to those discussed for Plans A and B.
Additional bottom habitat would be disturbed. Minor impacts on water
quality and benthic habitat would be temporary and local.

This alternative was not chosen as the recommended plan because it is
not as cost—effective as Plans A or B.

B. Disposal Alternatives

1. Open Water Disposal

The Buzzards Bay dump site at 41°36'N 70°41'W is located 9.8 miles
south of the project site, southeast of Cleveland Ledge (Figure 4). This
site has been used previously on several occasions for disposal of sandy
shoal material from the Cape Cod Canal. This site was last used in May
1980 for disposal of 37,000 cubic yards of mud and sand dredged from the
berthing area at the Massachusetts Maritime Academy.

Disposal of sediment in open water would temporarily increase the
amount of suspended solids in the water column. However, the sand and
gravel material would fall immediately to the ocean floor, reducing its
time of suspension in the water coluun. Impacts at the disposal site
would be temporary and local. ‘

Open water disposal at Buzzards Bay is proposed for the dredged
materials because of its past history as a dump site for sand and gravel
type material, the location and accessibility of the site, and the
favorable benefit/cost ratio based on a comparison of other possible open
water disposal sites, and land disposal.
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2, Land Disposal Alternative

This alternative would require using a hydraulic dredge and would
require a two-step disposal process. The material would be temporarily
deposited by pumping onto a staging area in the immediate project area to
allow material to dry, and then trucked to the Bourne sanitary landfill.

A temporary disposal area would be constructed within the proposed
marina property where a parking lot would later be constructed. A half-
acre containment site would be designed above mean high water and enclosed
with 7-foot-high earthen dikes. Drainage from the containment site would
flow directly into the inlet at the proposed marina. Placement of the
dredged material at the containment site on shore would also affect the
natural habitat at this location. Any vegetation growing within the
proposed temporary containment site would be destroyed during the
earthwork operations. A typical "low tide" odor would result from the
oxidation process created by exposure of organic material to air during
the dewatering process. The 1,350 cubic yards of material dredged from
the Buttermilk Bay channel extension would have little impact on
shortening the life of the Bourne sanitary landfill area.

Additionally, a 6-yard clamshell bucket dredge would have to be
mobilized at the site to bury the boulders in the channel. This addi-
tional construction would be added to the costs of hydraulic dredging and
of containment dikes and trucks to transport the dewatered spoil to the
landfill. As detailed in Appendix 3, this makes the cost of upland
disposal approximately twice the cost of open water disposal, which
requires use of only one dredging unit. Upland disposal is therefore
considered economically prohibitive and is not a viable alternative.

C. No Action Alternative

A no action alternative would forego implementation of any improve-
ment in the Buttermilk Bay area. Without the proposed Federal project,
development of the marina would most likely occur; however, its full
potential would not be realized. Navigation to and from the marina would
be restricted by the stage of the tide. The natural channel presently has
a mininum depth of 3 feet at mlw over a width of 20 feet. This presents a
hazardous situation at low tide and causes vessels to wait for proper
tides to navigate the channel. Also, boats trying to reach Buttermilk Bay
or the entrance to the proposed marina would have to cross the dangerous
shoal and boulder area just south of the railroad bridge. Boats would
have to proceed through this area at such a slow speed (2 knots) that the
probability of an incident occurring would be increased because of the
longer time spent in the shoal and boulder area. Therefore, the no action
alternative is not considered a feasible plan.
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V. ENVIRONMENTAL SETTING
A. General

The Buttermilk Bay Channel is located in Cohasset Narrows, at the
northern end of Buzzards Bay. The proposed channel would extend approxi-
mately 2,500 feet northeast from the upstream limit of an existing Federal
navigation channel to the entrance of Buttermilk Bay, where it would
provide access to a proposed municipal marina to be developed by the town
of Bourne.

Buttermilk Bay is a tidal embayment with general depths of 1 to 7
feet. Cohasset Narrows is a passage 300 to 500 feet wide, characterized
by strong tidal currents. A moveable span railroad bridge and a fixed
highway bridge cross the Narrows and separate Buzzards Bay from Buttermilk
Bay to the north. The area normally experiences a mean tidal range of
about 4.0 feet, and a spring tide height of 5.1 feet. The western end of
Cape Cod Canal is located approximately ome mile to the south. The
climate of the area is generally temperate, although winters are cold.
Average temperatures range from 29°F in January to 71°F in July. Average
annual precipitation is 47 inches. Water temperatures in Buzzards Bay
range from a low of approximately 30°F in the winter to a high of 73°F in
sumer.

The Bourne-Wareham town line traverses the Federal navigational
channel, Cohasset Narrows, and Buttermilk Bay. The town of Bourne,
located in Barnstable County at the entrance to Cape Cod, is approximately
55 miles from Boston. The town relies heavily on tourist trade and water-
related activities, and the Buzzards Bay shoreline is developed to maximum
use. The surrounding area consists of low rolling hills, streams with
flat gradient, and an abundance of wetlands. Wareham is located west of
Bourne on Buzzards Bay in Plymouth County. Much of the development in the
town of Wareham is also located along the Buzzards Bay coastline.

The Buzzards Bay/Buttermilk Bay area is used extensively for recrea-
tional boating. Approximately 25,000 recreational boats pass through the
nearby Cape Cod Canal each year. Tidal currents in Cohasset Narrows and
low clearance beneath the railroad and highway bridges limit the size of
transient craft in Buttermilk Bay. Several hundred craft are moored in
this area.

Be Fisherigi

Shellfish are harvested commercially and recreationally along the
shores of Cohasset Narrows, as well as along the shoreline at Taylor
Point. The town of Wareham' has issued an all shellfish grant along the
shore on the west side of the channel (2). Shellfisheries were closed in
this area following oil spills in 1977 and 1979.
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In Bourne, 7,258 bushels of scallops were harvested commercially
townwide and 2,264 bushels were harvested for recreation in the last 6
months of 1978. Cohasset Narrows and the Buttermilk Bay Channel, however,
do not yield a significant portion of the total crop harvested in the New
England region.,

Oysters are limited in Buttermilk Bay Channel. Approximately 300
bushels were harvested throughout the town for recreation in the last 6
months of 1978. Soft-shell and hard-shell clams are also indigenous to
the channel (2, 3). In the last 6 months of 1978, 1,297 bushels of
quahogs were harvested recreationally and 426 bushels were harvested
comnmercially in Bourne. During this same period 326 bushels of soft-shell
clams were harvested recreationally in town. Several lobster traps have
been observed in the channel. Striped bass, winter flounder and bluefish
are popular sport fisheries in the area (1),

C. Sediment and Water Quality

Sediment samples collected at five sites were tested for both
physical and chemical parameters. Two of these sites are within the
area to be dredged; the remaining three sites are located within the
designated channel area and were sampled to determine the nature of
future dredged material derived from maintenance operations (Figure 6).
Collection and analysis were undertaken by the Corps of Engineers in
1972. Additional sampling was conducted the following spring for total
kjeldahl nitrogen (TKN), chemical oxygen demand (COD) and hexane solubles.
Table 5 presents the chemical analysis and Table 6 presents the physical
characteristics of the samples at that time. The nature of the area has
not changed since this testing was performed so we can assume the material
to be dredged is the same as sampled.

All material sampled was found to be sand and gravel. Material
sampled may be classified as Category One by chemical constituents,
according to criteria established in Part III of the Massachusetts Water
Resources Commission's "Regulations for Water Quality Certification for
Dredging, Material Disposal and Filling in Waters of the Commonwealth."
According to physical characteristics, these samples are all Type A, as
defined by the same regulation.

The results of the bulk sediment analysis show that the material in
the area is coarse grained and uancontaminated.

The iassachusetts Water Resources Commission's Water Quality
Standards classifies the water quality in the proposed channel as SA.
Class 5A waters are "designated for the uses of protection and propagation
of fish, other aquatic life and wildlife; for primary and secondary
contact recreation; and for shellfish harvesting without depuration in
approved areas"” (5). Open shellfishing is permitted in these waters.
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Table 5

BULK SEDIMENT ANALYSIS DATA
BUTTERMILK BAY CHANNEL, BOURNE, MASSACHUSETTS

Samples from Samples from

Parameter Area to Be Dredged Natural Channel

GE-2 GE-7 GE-8 GE-6 GE-9
% Fines 0.3 0.3 0.7 0.2 0.7
% Volatile Solids — EPA 0.51 0.76 1.04 0.53 0.51
% Volatile Solids - NED 0.39 0.67 0.81 0.37 0.47
Chemical Oxygen Demand 2,920 11,310 6,210 2,390 700

(cop) (ppm)
Total Kjeldahl Nitrogen 140 370 110 90 380
(TKN) (ppm)

0il & Grease (ppm) 310 30 100 180 100
METALS
Mercury (ppm) 0.02 0.02 0.02 0.02 0.04
Lead (ppm) 6.5 266.8 40,0 6.4 96.7
Zinc (ppm) 13.0 23.3 15.0 8.7 9.2
Arsenic (ppm) 5.3 13.6 7.6 bob 7.5
Cadmium (ppm) 0.5 1.0 1.0 0.5 1.0
Chromium (ppm) 2.3 17.0 2.5 2.3 2.4
Copper (ppm) 9.3 30.1 21.0 15.0 9.7
Nickel (ppm) 5.0 12.1 10.0 5.0 5.0
Vanadium (ppm) 9.3 17.0 10.0 9.1 9.7

NOTES: 1. Tests were performed in accordance with EPA "Chemistry
Laboratory Manual.” All samples are surface grabs and were
found to be non-radioactive.

Table 6

SEDIMENT SAMPLES - PHYSICAL CHARACTERISTICS

Sample Depth Description

GE-22 Surface Sandy Gravel (GP)€

GE-6P Surface Gravelly Coarse to Medium Sand (SP)
GE-72 Surface Sandy Gravel (GW)

GE-8 Surface Gravelly Coarse to Fine Sand (SP)
GLE-9 Surface Gravelly Coarse to Fine Sand (SP)

a. Area to be dredged.
b. Existing deep natural channel.
c. Standard Soil Classification Systemn.
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The oil tanker Bouchard No. 65 grounded in Buzzards Bay in January
1977, spilling 81,146 gallons of No. 2 fuel. Additional sampling was
undertaken following the spill at the proposed marina site and also in
the area of the Massachusetts Maritime Academy. According to a report
entitled the Frederic E. Bouchard #65 0il Spill submitted to the National
Oceanic and Atmospheric Administration, the severity of this incident was
limited because oil was contained by ice in the bay (4).

D. Cultural Resources

There are no known cultural resources in the project area. The
Massachusetts Historical Commission indicated that significant historic
or archaeological properties are unlikely to exist within the project
area. A review of the National Register of Historic Places revealed no
properties or sites listed or eligible for listing.

VI. ENVIRONMENTAL CONSEQUENCES

A, TImpacts of Dredging

The removal of 1,350 cubic yards of material from the Buttermilk
Bay Channel would suspend and expose the dredged material and its consti-
tuents to the water column. The result would be a temporary increase in
turbidity and oxidation and solution of any sediment contaminants. The
benthic organisms associated with the sediments would be destroyed during
the dredging process and removed from the site.

Turbidity generated by dredging would not be significant because of
the coarse, gravelly nature of the material. Photosynthetic processes
could be reduced for a short period of time since suspended sediments
modify the quality and quantity of light penetration. Dissolved oxygen
levels should be reduced for a short time, resulting from decomposition of
organic substances which utilize available supplies. Siltation could clog
and danage gills of organisms and reduce the buoyancy of their eggs. The
release of hydrogen sulfide (805) and toxic chemicals through dredging, as
well as the creation of an oxygen deficit, could be injurious to plankton
and fish. These impacts are not expected to be significant. The area
affected by dredging is a small portion of the habitat available to the
widely distributed populations that inhabit Buttermilk Bay.

The sandy material would rapidly settle out of suspeasion. Any
suspended sediments would be carried with tidal currents and deposited
beyond the actual dredging site. Since operations would be completed
within one week, these impacts would be short term and minimal. Resident
beuthic populations would not be affected by increases in turbidity over a
long period of time.

36



Nonburrowing and attached organisms such as crabs, tube worms and
barnacles would be removed. The loss of forage for predators such as
crabs and finfish would be temporary because the dredged areas would be
recolonized within a few months after dredging. More motile forms such as
finfish would avoid the work area and should not be seriously affected.
Lobsters and crabs in the area would survive in the dredge area as long as
they are not physically damaged. Lobster habitat would change, however,
because of the burial of boulders in the channel. Disruption of shellfish
and finfishery resources would be minimized by dredging during late fall
through early spring to avoid spawning times which extend from mid-spring
to mid-fall.

Flushing rates present with the harbor after dredging is completed
would be sufficient to maintain the existing water quality conditions.

B. Impacts of Disposal

The 1,350 cubic yards of sand and gravel would be removed from the
channel by a clamshell bucket dredge. The material would be towed in a
scow 9.8 miles south to the Buzzards Bay dump site for open water
disposal.

The Buzzards Bay dump site is located southeast of Cleveland ledge.
This site was last used in May 1980 when the State of Massachusetts
disposed of 37,000 cubic yards of mud, sand, and gravel dredged from
berths at the Massachusetts Maritime Academy. Since the material to be
removed from the Buttermilk Bay improvement is coarse in nature (rock,
sand and gravel) it is considered uncontaminated and ecologically
acceptable for open water disposal. Therefore, no further chemical or
biological testing is considered to be necessary. After receiving
material from Buttermilk Bay, no other dumping is proposed for this site.

Dredging and disposal operations would take approximately one week.
Impacts on the environment at the disposal site would not be significant
because of the clean, nonorganic composition of the disposal material, and
also the small volume of material that would be dumped. Release of the
dredged material from the scow may create a minor turbidity plume of
material into the water column which would quickly settle. The material
would be point-dumped within the recommended site. Disposal would not
significantly change the present character of the dump site sediment
because of the similarity of the sediments. The disposal of dredged
sediments may bury benthic organisms at the dump site. Burrowing sediment
feeding organisms would survive better than nonmotile or less motile
organisms living on the surface. Burial of the weaker juvenile forms or
egys of fish would probably occur. Dredging should be avoided during the
shellfish spawning period. Motile forms such as fish or crabs would be
able to move out of the area. Recolonization by small, short-lived
pioneering species would occur soon after disposal. Studies of other
similar disposal sites have shown that successions of benthic colonies
occur until a climax comaunity of long-lived larger species becones
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established. The length of time required for achievement of such a climax
community depends on sediment quality, which in this case is very good.
Therefore, recolonization should be relatively rapid.

The Buzzards Bay dump site would be considered near shore disposal
as opposed to deep ocean disposal. Pelagic life, including those of
fisheries importance, is reduced in oceanic versus nearshore waters.
Similiarly, the relative abundance of bottom dwelling life becomes reduced
as one moves from shore into deeper water. This makes for a very stable
environment and the associated organisms are less adapted to a change in
an oceanic environment. Impacts at the Buzzards Bay nearshore disposal
site environment would not be significant.

C. Cultural Resources

A review of the National Register of Historic Places revealed no
properties or sites listed or eligible for listing. Therefore, dredging
this channel would have no effect upon any resources listed in or eligible
for inclusion on the National Register.

D. Air Quality

Odors would be created during dredging activities by the release of
hydrogen sulfide and other gases. This effect would be minor because of
the coarse, nonorganic nature of the dredged material. However, it is
anticipated that these odors would be similar to those experienced during
low tide under existing conditions. This short-term impact would be
limited to the dredging period.

Air quality would be affected during the summer months by increased
boat traffic in the channel. Outboard motor emissions consist of sulfur
oxides, carbon monoxide, hydrocarbons and nitric oxides. An air quality
analysis prepared for the proposed Bourne marina stated that the impact of
outboard motor emissions on air quality “will be negligible because of the
relatively small number of boats operating at any given time and the
relatively siaall length of time during which they will remain in the
marina” (7). In the channel itself, these emissions would be readily
dispersed.

E. Summary

Physical activities associated with the actual dredging and disposal
operations would have short-term effects on the water column and the
benthic communities. Long-term impacts include those on the econonic,
recreational, and aesthetic resources of the project area, Table 7
summarizes the potential impacts that could occur should the project be
inplenented.
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POTENTIAL ENVIRONMENTAL
IMPACTS

Impacts on Aquatic
Ecosystens

Impacts on Local, Human
Enviroament

Table 7

SUMMARY OF POTENTIAL IMPACTS

VERY SHORT TERM
(Days to Weeks)

Suspension of material
in water column.

Temporary deterioration

of water quality.

Minimal release of

nutrients into the water

coluan.

Removal of benthic
organisms in dredge and
disposal areas.

Potential localized
effects on finfish.

Temporary reduction in
visual aesthetic values
of water column.

Temporary odors of
dredged material at
dredge site.

SHORT TERM
(Weeks to Months)

* Temporary disruptions of
benthic organisms until
recolonization occurs.

* Benthic organisms become
re—-established.

* Construction of channel
allows full utilization
of marina.

LONG TERM
(Years)

* Physical removal of
benthic substrate from
channel dredge site.

Formation of disposal
pile at dump site.

Improved access to
marina.

Improvement in naviga-
tion and safety and
reduction in grounding
damages.

Stimulation of economic
growth of area.




VII. COORDINATION

A public hearing on navigation improvements for the Buttermilk Bay
Channel was held on 18 November 1970 to discuss problems and needs and to
obtain the views of local residents and agencies. A second public hearing
was held on 15 November 1972 to present study findings and to obtain
comments. In 1973, a detailed project report and environmental impact
statement (EIS) on the proposed navigation improvements were circulated to
various agencies for review and comment.

In 1979, the Corps of Engineers updated its previous studies of the
Buttermilk Bay Channel. Coordination has been maintained with various
environmental and planning agencies. On 2 May 1979 a meeting was held
with local officials to present recent study findings, including
environmental considerations and the project construction estimate.

The present proposed action has also been coordinated with Federal,
state and local agencies with interest in or jurisdiction over the
proposed project. Federal regulatory agencies include the Environmental
Protection Agency, U.S. Fish and Wildlife Service and the National Marine
Fisheries Service. State regulatory agencies are the Office of Coastal
Zone Management, the Division of Waterways and Division of Water Pollution
Control in the HMassachusetts Department of Environmental Quality Engi-
neering and the Department of Fisheries, Wildlife and Recreational
Vehicles. These state agencies are under the Massachusetts Executive
Office of Environmental Affairs. Efforts have also been coordinated with
the Massachusetts Historical Commission on the state level. The Board of
Selectmen and director of the Department of Natural Resources in Bourne
have been involved in the project on a local level.

In December 1981 a wmeeting was held between the Corps, the town of
Bourne, interested state and Federal agencies and private consultants. At
this meeting a more advanced marina plan was proposed. The scope of the
new plan along with recent changes in Federal planning regulations neces-
sitated reformulation of alternative plans for the Federal project. This
study and report were developed as a result of those efforts.
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SECTION 404(b) FACTUAL DETERMINATION
AND FINDING OF COMPLIANCE
BUTTERMILK BAY CHANNEL
SMALL NAVIGATION PROJECT
BOURNE, MASSACHUSETTS
l. References.
a. Section 404(b) of Public Law 92-500, as amended, Clean Water Act.

b. 40 CFR Part 230 Subparts B, C, D, E, F, G and H dated 24 December
1980.

c. EC-1105-2-104 Appendix C, dated 30 September 1980.

2. The Proposed Plan.

The proposed improvement of the existing Buttermilk Bay Federal
navigation channel would consist of removing approximately 1,350 cubic
yards of clean sandy-gravel material from an area 300 feet long with a
maximum width of 80 feet. All material would be removed by a clamshell
bucket dredge to a minimum depth of 6 feet below mean low water. This
action would provide for a channel extension 2,500 feet long from the
upstream limit of the existing Federal channel to the site of the proposed
Bourne public marina at Taylor Point. Existing depths are sufficient in
the lower 2,200 feet of this channel making dredging necessary only in the
upper 300 feet.

The dredged material would be placed in a scow and towed 9.8 miles
south to the Buzzards Bay (Cleveland Ledge) dump site for open water
disposal., The material would be point dumped within the dump site. The
site was last used in May 1980 when the State of Massachusetts dumped
37,000 cubic yards of mud, sand and gravel that was dredged from the
berths at the Massachusetts Maritime Academy.

3. Project Authority and Present Status.

The original study for Federal navigation improvements in Buttermilk
Bay Chanunel was authorized by the River and Harbor Act of 1945,

In July 1981 the Corps of Engineers issued a permit to the town
of Bourne to construct a marina at Taylor Point. In December 1981 a
meeting was held between the Corps, the town of Bourne, Federal and state
agencies, and private consultants and a more advanced marina plan was
proposed. The scope of this new plan, along with receat changes in
Federal planning regulations, necessitated reformulation of alternative
plans for the Federal project. The present study is a reduced scope of
improveuent over those plans previously recommended.
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Upon completion of public review and resolution of any outstanding
concerns, the Detailed Project Report with the Environmental Assessment
and the Section 404(b) Evaluation will be forwarded to the Chief of
Engineers for approval and authorization. Appropriation of project funds
would initiate development of plans and specifications for construction.

4. Environmmental Concerns.

The discharge activity would temporarily suspend and expose the
dredged sediments and their constituents to the water column. The benthic
organisms associated with the dredged sediments would be buried during
disposal. Recolonization by opportunistic benthic species would occur
within several months after dredging activities have ceased. Disposal
would not significantly change the present character of the dump site
sediment. Motile forms would be able to move out of the area. Sediment
analyses performed in 1972 show that the material in the area is coarse
grained and uncontaminated. The proposed project is considered to have no
unacceptable significant impacts.

5. Restriction on Discharge (Section 230.10).

(a) There is no practicable alternative to the proposed discharge
which would have less adverse impact on the aquatic ecosystem and be
capable of achieving the basic purpose of the proposed project. Although
upland disposal was considered during project planning, it was not
considered a practicable alternative because it was economically
prohibited. A "No Action” alternative is not by definition practicable
since this would contribute to continued shoaling and unsafe navigation
through the Federal channel to the marina area.

(b) The discharge activity would meet applicable state water quality
standards; would not violate any applicable toxic effluent standard or
prohibition under Section 307 of the Clean Water Act; would not jeopardize
the continued existence of species listed as endangered or threatened
under the Endangered Species Act of 1973, as amended, and would not
destroy or adversely modify habitat determined to be critical ‘'under the
Endangered Species Act of 1973, as amended; and would not violate any
requirement imposed to protect any marine sanctuary designated under Title
IIT of the Marine Protection Research and Sanctuaries Act of 1972.

(c) The discharge activity would not cause or contribute to signifi-
cant degradation of waters of the United States.

(d) Appropriate and practicable steps would be taken to wminimize any
potential adverse impacts of the discharge on the aquatic ecosystem.

6. Findings of Compliance (Section 230.12).

(a) Upon review of these guidelines (Subparts C through G) the
proposed disposal site for the discharge of fill material has been
specified as complying with the requirements of these guidelines.
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(b) A factual determination required by Section 230.11 with
respect to disposal of dredged material and potential enviromental impacts
resulting from such disposal is presented on page 45. Concomitant reading
of or adequate familiarity with Section 404(b) Guidelines will insure
understanding of results presented in the factual determination.

7. Conclusions.

a. An ecological evaluation has been made following guidance in
40 CFR 230, Subparts B through G. Subpart H was reviewed to determine
applicability to the proposed project.

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 alternative 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. Dredging of the existing Buttermilk Bay Federal navigation
channel would require the discharge of dredged material. Impacts on the
aquatic environment would be temporary and localized. The disposal
material consists of clean sand and gravel which is similar to the
sediments found at the Buzzards Bay disposal site. Dredging is necessary
to provide a safe channel of adequate design to assure safe navigation and
access into the proposed Bourne public marina.

Statement

The proposed disposal site for dredged material from the Buttermilk
Bay channel 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
issued accompanying this document. Based on information presented in
this Section 404 Evaluation, I find that the project will not result in
unacceptable impacts to the environment.

e
13 Peo 82 A\/M\
DATE CARL B. SCIPLE

Colonel, Corps of Engineers
Division Engineer
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FACTUAL DETERMINATION

230.11(a) Physical Substrate Determination.

The proposed discharge activity would not significantly change
the characteristics of substrate at the proposed discharge site.

The material to be discharged is composed of clean sand and
gravel, and is similar to the sediments found at the disposal site.
Discharge of this dredged material at the Buzzards Bay dump site would not
significantly change its present character since only clean material has
been disposed of here over the years. The dredged material would be point
dumped which would mound the sediments and create only a minor increase in
the elevation of the dump site. Current velocities are not great enough
to cause significant movement of the discharged material. The use of a
clamshell dredge would minimize the mixing of sediments witin the water.
Although disposal would bury any benthic organisms at the dump site, the
disposal mound would be recolonized by opportunistic species soon after
disposal is completed. Only small quantities of clean material are
disposed of at this site. After receiving material from Buttermilk Bay,
no other dumping is proposed at the Buzzards Bay site. Disposal would be
carried out in the off-season to avoid the shellfish spawning season.

The proposed project would not involve dredge or fill activi-
ties in any wetlands.

(b) Water Circulation, Fluctuation, and Salinity Determination.

The discharge of 1,350 cubic yards of material would not alter
current patterns, circulation, normal water fluctuation, or salinity
gradients at the disposal site. Flushing rates within the Buttermilk Bay
channel would be increased because of the dredging activities.

(¢) Suspended Particulate/Turbidity Determination.

Suspended particulate and turbidity levels would temporarily
increase at the Buzzards Bay dump site due to discharge activities. The
coarse grain size of the sediments would significantly reduce suspension
of materials in the water column, and the particles would quickly settle
out. Turbidity levels would be minimized through the use of a clamshell
dredge and by point discharge. No long-term impacts are expected.

The discharge activities would not violate such water quality
standards as are appropriate and applicable by law.

(d) Contaminant Determination.

The discharge material would not introduce, relocate or
increase contaminants at the disposal site. Material from the Buttermilk
Bay channel consists of clean coarse sand and gravel, and is ecologically
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acceptable for open water disposal. Only clean material is allowed to be
dumped at the Buzzards Bay site. The bulk sediment analysis shows the
material to be relatively clean and coarse in nature.

(e) Aquatic Ecosystem and Organism Determination.

Discharge activities would not significantly disrupt the
chemical, physical or biological integrity of the aquatic ecosystems. The
food chain would not be significantly disrupted in such a manner as to
alter or decrease diversity of plant or animal species.

Discharge activities may temporarily disrupt faunal movement
but are not expected to significantly interfere with movement into and out
of feeding, spawning, breeding or nursery areas. Potential impacts on
shellfishery resources would be mitigated by off-season construction
activities to avoid the spawning season. There would not be significant
changes in current patterns, salinity patterns and flushing rates which
would affect shellfish. Discharge activities are not expected to inter-
fere with reproductive processes or cause undue stress to juvenile
shellfish forms.

Discharge of dredged material would bury those benthic
organisms inhabiting the immediate disposal areas. The disposal mound
at the Buzzards Bay site would be recolonized by opportunistic benthic
organisms soon after disposal is completed.

Discharge of the dredged material would not significantly
degrade substrate, water quality or hydrological parameters as determined
through application of Sections 230.11(a) and (b).

Impacts of turbidity on benthic deposit feeders, filter feeders
and finfish would be temporary and localized.

A bulk sediment analysis was conducted on sediment samples
collected from the channel area. The physical analysis showed that all
material sampled was uncontaminated sand and/or gravel.

(f) Proposed Disposal Site Determination.

Point dumping would minimize dispersion of material at the
Buzzards Bay open water dump site. Current velocities at the site are not
sufficient enough to result in significant movement of the discharged
waterial. The particle size of the sandy-gravel material would restrict
the material from spreading into surrounding waters. The use of a clam—
shell dredge would also minimize dispersion of material. Once released
from the scow, the dredged material would descend rapidly to the bottom.

There would be no change in salinity patterns at the proposed
disposal site.
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(g) Determination of Cumulative Effects on the Aquatic Ecosystem.

There would be no long-term cumulative effects on the aquatic

ecosystem due to the discharge activity. Once the proposed project is
completed, no continued discharges at the Buzzards Bay open water dunmp

site are expected.

(h) Determination of Secondary Effects on the Aquatic Ecosystem.

Disposal activities would be scheduled to avoid interference
during spawning seasons to insure no secondary impact on reproductive
processes of benthic organisms. There would be a temporary loss of
benthic productivity for predators which use the existing benthic
populations as a food source. There would be no biocaccumulation of
contaminants or sporadic releases of contaminants into the water column.
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FINDING OF NO SIGNIFICANT IMPACT

After careful consideration of the information in this Environmental
Assessment, it is my conclusion that development of the proposed project
is in the best overall public interest. Implementation of the proposed
project would not require a significant commitment of physical, natural or
human resources.

Points considered include the effects of dredging the channel, burial
of the boulders in the upstream area, and disposal of the dredged material
at the Buzzards Bay dump site. The grain size and chemical analyses of
the material to be removed show that it is suitable for open water
disposal.

In my evaluation, this assessment has been prepared in accordance
with the National Environmental Policy Act of 1969. The determination
that an Environmental Impact Statement is not required is based on the
information contained in the Environmental Assessment and the following
considerations:

1. The proposed plan would not involve wetlands or the intertidal
zone, or affect any endangered species, archaeological and/or cultural
resources or coumercially important shellfish populations.

2. The sediments to be dredged are clean and suitable for open water
disposal.

3. The dredging would have a positive long-term effect on water
quality within the marina basin.

4. Coordination with appropriate Federal and state agencies insured
that concerns and suggestions were made known to the Corps so that these
concerns could be addressed during project planning.

There does not appear to be any remaining major environmental
problem, conflict or disagreement in implementing the proposed work. I
have determined that implementation of the proposed action would not have
a éignificant impact oun the human environment,

V3 Pe'2z ,5.//54.

DATHY CARL B. SCIPLE
Colonel, Corps of Engineers
Division Engineer
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SECTION A
STATE MARINA DESIGN & SITE LOCATION
INTRODUCTION

1. This appendix contains information supplementing the section of
the main report entitled Problem Identification. It describes the
existing and future (without project) conditions, identifies problems and
needs of the study area, describes the national objectives and sets forth
the planning objectives and constraints of the town project. Appendix 1
will detail marina development plans. This information has been included
in this report because the locally planned public marina development is so
closely related to the channel development.

2. The scope of the Federal study is limited to navigation
improvements up to the marina entrance. However, because the project is
so closely related to the marina construction, these appendices will
reflect the planning of the marina as well.

LOCATION AND DESCRIPTION OF THE AREA

3. Buttermilk Bay Channel is located immediately west of the Cape
Cod Canal at the northeastern extent of Buzzards Bay. The natural channel
extends through Cohasset Narrows, connecting an existing Federal channel
with the 750-acre Buttermilk Bay (see Figure 1). The sandy shoreline of
Cohasset Narrows is developed residentially. The towns of Bourne and
Wareham are located on both sides of Buttermilk Bay Channel.

4. The locality can be found on nautical chart NOAA #13236 and on
U.S. Geological Survey Quadrangle Sheets titled Pocasset, Onset, Wareham
and Sagamore. The mean tidal range is 4.0 feet; the spring range is 5.1
feet. Prevailing winds during the boating season are from the southwest
with winds of highest velocity, excepting hurricanes, coming from the
northeast and northwest. Land along the north, east and south sides of
the proposed channel provides good protection from wind and wave action.
The average January temperature is 29°F; the average July temperature is
71°F. Precipitation averages 47 inches.

5. The town of Bourne is bisected by the Cape Cod Canal and has
shoreline along both Buzzards Bay to the southwest and Cape Cod Bay to the
northeast. It is located 55 miles from Boston at the base of Cape Cod.
The Buzzards Bay shoreline is well developed with little vacant land
(Figure 3). Interior sections extend to 200 feet in elevation and are
characterized by rolling hills with vegetation typical of sandy soils.
Bourne has a tidal shoreline of 39.6 miles.
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OBJECTIVES AND CONSTRAINTS FOR MARINA DEVELOPMENT
Marina Need and Location

6. The problem within the study area is the lack of berthing space
for recreational boats, especially transients. The Cape Cod Canal is
utilized extensively by both recreational craft and large commercial
carriers. However, due to the strong tidal currents in the canal,
recreational craft must transit the canal with the tides, which often
requires waiting for the tide to change. There are only limited areas for
boats to wait to transit the canal, and surveys of the area's marinas show
a lack of berthing areas.

7. The lack of sufficient berthing areas in the Buzzards Bay area
and the town of Bourne specifically results from several factors. These
factors are (1) increased demand for adequate berthing due to increased
recreational boating, (2) extensive costs of marina development, which
prohibits small-scale development, (3) lack of available undeveloped
shoreline areas next to sheltered waters, and (4) environmental factors.

8. 1In attempting to develop the initial plans for the marina several
alternatives were evaluated. The town determined that the best area for
the marina development was Buttermilk Bay.

Site Selection

9. Several factors must be examined in considering alternative loca-
tions for the marina. These factors include: (1) acccesshility, (2) site
ownership, (3) proximity to commercial district, (4) location in relation
to Cape Cod Canal, (5) location within town limits, and (6) need for some
natural protection from the elements or from boat traffic. The following
sites within Buzzards Bay were explored but were found deficient in one or
more of the above areas:

a. Locate marina immediately adjacent to and south of the cove
inlet. This area is privately developed, therefore, an expensive land
taking transaction would be necessary. There are numerous mudflats in the
area which would likely be impacted by the project. The site also lacks
the natural shelter that the cove has to offer.

b. Locate facility in Pocasset River at Bennets Neck. There is a
l.6-acre public land parcel available for development at this location.
However, the site is not large enough to accomnodate a marina of suffi-
cient size to satisfy the applicant's objectives. The area is rather far
removed from the canal and extensive access channel dredging would be
necessary. A fixed highway bridge, with a 7-foot high clearance, near the
entrance of the river would prohibit sailboats from entering the area.
Finally, the area supports extensive shellfish beds which would be
disturbed by dredging and other marina related activities,



c. Relocate at Red Brook Harbor. As is the case for Bennets Neck,
this site is a considerable distance from the canal and the commercial
center of town. The facility would compete with two other existing
marinas in the harbor. Additional land-taking would be necessary.

d. Upper Buttermilk Bay. Marina development in upper Buttermilk Bay
would likely result in greater ecological impacts then those expected at
the proposed location.

e. Onset Bay. This area was not considered since it is not within
town limits. Even if this were not the case, the southerly face of the
bay is characterized by numerous flats and marshes while the north side is
dominated by two major marinas.

f. Widows Cove/Bass Cove. As in the above case, the area is not
within town limits and the coves are fringed almost entirely by mudflats
and tidal marsh. The location is poor in terms of access and proximity to
commercial development.

10. Once the town had made plans for the marina, plans for the
channel were developed based on the size of the vessels expected to
utilize the marina.

THE MARINA DESIGN AND COST

11. The present design of the marina includes berths for 180 boats,
a service building (with laundry, toilets, showers and administration
facilities), boat ramp, launching well, parking for 150 automobiles,
parking for 36 automobiles with trailers, and pump out facility (Figure
3).

12, The 150 recreational boats expected to use the marina have been
divided into permanent and transient fleets. About 70 percent of all
boats are expected to be powerboats and 30 percent to be sailboats.

About 25 percent or 40 of the marina's 150 berths would be reserved for
transient boats. It is anticipated that on an average night 35 transient
boats would berth at the marina. Of these, 25 would stay at the marina
one night only and leave at the same time to arrive at the canal entrance
at the turn of the tide, so as to transit the canal on the favorable ebb
tidal flow. Of the 110 slips reserved for the permanent fleet it is
estimated that 50 would be filled in the marina's first year of operation,
based on waiting lists for berthing space at local marinas. The remaining
60 spaces would be filled over a l10-year growth period. Table 1-1 depicts
a breakdown of the anticipated recreational fleet by class and size of
vessel and permanent, future permanent, and transient fleets.
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TABLE 1-1
BUTTERMILK BAY CHANNEL
TAYLOR POINT MARINA

ANTICIPATED RECREATIONAL FLEET

ANTICIPATED RECREATIONAL FLEET
NUMBER OF BOATS

PERMANENT FLEET TRANSIENT FLEET
TYPE OF . . * IMMEDIATE FUTURE ADDITIONS CANAL NON-CANAL
CRAFT LENGTH "BEAM ~DRAFT ADDITIONS  10-YEAR GROWTH  BOUND BOUND
OUTBOARD 15-20 4 1.5 8 9 4 2
21&UP 5 2 1 -
STERNDRIVE 15-20 4 1.5 3 3 4 1
21-25 5 2 4 5 6 2
INBOARDS 15-20 7 2.5 1 2
21-30 9 3 14 14 3 2
31-40 11 3.5 3 4 2 1
CRUISING 15-20 7.5 4.5 1 3
SAILBOATS 21-30 9.5 5 3 6 4 2
31-40 11.5 6 1 1 2
DAYSAILER 8-15 4,5 1.5 10 12
16-20 5.5 3 1 1 _ _
TOTAL 50 60 25 10
TOTAL 145 BOATS -~  Power 98 (@70%) - Sail 47 (@30%)

*
All measurements in feet.



13. The marina site occupies 11 acres of which 5 acres would be open
water. The construction of the marina would require the dredging of an
existing inlet and peripheral wetlands, erection of a bulkhead and back-
filling, paving of parking area, the construction of a service building
and floating docks and related equipment (Figure 1-1). The town of Bourne
would contract for a fuel service franchise to be located at the south
side of the basin immediately inside the entrance.

14, The dredging quantity would be approximately 120,500 cubic yards
of sand and silt. Some of this material, about 10,500 cubic yards, would
be used as fill onsite and the remainder would be disposed of in the
Bourne sanitary landfill.

15. Among the services that the marina would offer boaters are
laundry, shower, and toilet facilities. The ultimate disposal of these
wastes and those from pump-outs of boat holding tanks would be by
connection with the existing wastewater treatment plant at the
Massachusetts Maritime Academy some 2,000 feet to the south.

16. In order to minimize local water quality impacts during
construction and to permit the most economical removal of material, it is
proposed that the mouth of the tidal inlet be closed by the construction
of a cofferdam. The inlet would then be drained which should permit,
depending upon actual subsurface conditions, the use of conventional
earthmoving equipment, at least during the initial excavation. Later, at
depths beneath the watertable a dragline dredge, operated from the shore,
might be required.

17. An earth bulkhead would be constructed on a 1:1 slope around the
marina periphery. It is anticipated that onsite material would be used
for the bulkhead and as fill in the parking areas. Stone riprap would be
used to stabilize and finish the bulkhead slope. The immediate work area
would be dewatered as bulkhead sections are formed.

18. 1t is anticipated that a large quantity of the excavated
material would not be utilized in construction and would be disposed of at
the town landfill. At a conservative estimate about 110,000 cubic yards
would have to be trucked.

19. A boardwalk would be constructed around the bulkhead, extending
out over the slope and supported by wooden piles (see details on Figure 1-
2). Boat slips would be provided by floating piers which would be anchored
to pilings. Access to each pier, and between each pier, would be provided
by a single float running along the length of the boardwalk piles. The
floating piers would be removed for storage on land during the winter.

20, The estimated cost of the marina is $2.4 million. These costs
would be born by the town and the Commonwealth of Massachusetts.
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MARINA IMPACTS

2l. The environmental impacts of the proposed marina were outlined
in the Final Environmental Impact Statement, Bourne Marina, circulated by
the Commonwealth of Massachusetts, DEQE in 1977. The impacts were further
discussed in the environmental assessment by the New England Division,
Corps of Engineers in response to the permit issued to the Commonwealth
in 1981. That assessment is included in Section B of this appendix, along
with the permit and mitigation guidelines.

22. The contract for construction of the marina facility was awarded
by the Massachusetts Division of Waterways in October 1982, The project
is scheduled for construction during FY 1983 with completion expected in
September.
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SECTION B

MARINA PERMIT APPLICATION, AND RELATED DOCUMENTS



FINDINGS OF FACT .

1. Applicant: Commonwealth of Massachusetts, Department of Environmental Quality
Engineering
Application Number: 16-80-375

2. This permit is being issued under authority delegated to the Division
Engineer from the Secretary of the Army and the Chief of Engineers by Title
33, Code of Federal Regulations, Part 325.8, pursuant to: ,

X Section 10 of the River and Harbor Act of 1899

X Section 404 of the Clean Water Act
‘Section 103 of the Marine Protection, Research, and Sanctuaries Act

3. Character, location, and purpose of work: The purpose is to construct a marina
facility to ‘be owned and operated by the Town of Bourne. The work includes enlarging

an existing inlet by excavating about one acre of saltmarsh and a couple of acres of
upland to provide a boat basin, and filling about 3/4 acres of brackish marsh to pro-
vide parking and other facilities. The proposed site is on Taylor's Point, within
walking distance of Buzzard's Bay Village and Route 6.

4. The environmental impacts have been evaluated in accordance with policy
and procedures set forth in Title 33, Code of Federal Regulations, Part
325.4. Based on the assessment of probable environmental impacts attached
hereto and made part of this finding, the Division Engineer has determined
that an environmental impact statement is not required.

5. Findings:

a. Public notice was issued on 2 October 1980 .
13 letter(s) of objection was- (were) received in response to our notice,
and no letter(s) was- (were) received in favor of the project. All

comments have been evaluated and are included in our administrative record
of this action.

b. Primary authority is not required.
c. State water quality certification was issued on 6 April 1981.

d. Other Agency Comments:

In a letter dated 13 January 1981, the U.S. Environmental Protection
Agency recommended denial on the basis that the project would destroy

a valuable saltmarsh which will not be compensated for by the applicant's
mitigation plan. Alternative sites should be investigated as well as the

need for the project.
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In a letter dated 21 November 1980, the U.S. Fish and Wildlife
Service recommended denial based on the loss of valuable saltmarsh
and productive bottom habitat.

In a letter dated 7 January 1981, the National Marine Fisheries
Service recommended denial on the basis that the area will not be
adequately flushed, leading to an eutrophic condition. Other
adverse impacts include the release of pollutants from boats,
water turbulence and sediment suspension, reduction in disolved
oxygen. The project may be in direct violation of regulatory
policies of the Massachusetts Coastal Zone Management Program.

In a 3 March 1981 letter, the Massachusetts Executive Office of
Environmental Affairs noted that the Coastal Zone Management
Regulatory policies do not apply to the marina project since it
was in an advanced design stage before the effective date of the
regulations. The office further noted that the marina appears to
be consistent with Policy 24 by satisfying a need for recreational
boating access in the area.

In a 31 October 1980 letter, the Town of Bourne Selectmen noted that
the project is the key to the economic revitalization of Bourne's
Main Street business district.

In a letter dated 21 October 1980, the New England River Basin Commission
questioned the adequacy of the proposed transplantation program.

General Criteria:

(1) Extent of Public and Private Need.

(i) The project will help satisfy a demand for mooring facilities

in the Buzzards Bay area. Existing marinas are currently operating at or near
capacity levels and demand is likely to continue increasing through the foreseeable

future.

(ii) The project will also provide a stimulus for the local economy

through employment and the sale of goods and services.

(2) Alternatives to the Proposed Work.

Alternatives are discussed in the Environmental Assessment. The

proposed plan appears to be the only practicable alternative available.

(3) Beneficial and Detrimental Impacts.

The project will increase recreational boating opportunities.for

the general public, and provide a boost for the local economy. The detrimental
impacts include disruption of a tidal inlet and its surrounding wetlands. How-
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ever, a mitigation plan has been developed which will provide 1 on 1
compensation for the impacted wetlands. Details of this plan are
included in the Environmental Assessment,

(4) Cumulative Effects.

Cumulative effects are discussed in the Environmental Assessment.
No significant adverse cumulative impacts are foreseen as a result of this
project,

f. Public Comment:

(1) We received thirteen letters opposing the project in response
to our public notice. Concerns relative to the deterioration of the marsh,
the availability of alternatives, the mitigation plan, and potential pollution
problems are discussed in the Environmental Assessment. There were also several
comments questioning the adequacy of the sewerage disposal plan, while another
commenter felt that the marina will create navigational hazards for inexperienced
boaters. Others voiced concern relative to the project's financial feasibility,
its inconsistency with state regulatory guidelines, its aesthetic impact on nearby
properties, as well as trash disposal problems, and increased noise and traffic
congestion. There were also three requests for a public hearing. It was later
determined that no additional pertinent information would be gained by a hearing.

(2) Control over the discharge of sewerage is primarily the responsibility
of other local, state, and Federal agencies. The applicant will have to obtain
the appropriate approvals from these agencies before implementing any disposal
plan.

(3) The marina will not present any unusual navigational difficulties.
It is anticipated that few inexperienced boaters will use the marina because of
the navigational skills required to transit the Buzzards Bay area with its strong
currents and heavy shipping traffic. Any boater who fails to negotiate the
turn into the marina is likely to go aground rather than collide with the rail-
road trestle. The channel will be marked and there will be adequate channel
width at the inlet entrance.

(4) It is the applicant's responsibility for determining the
financial feasibility of the project. Funding for this project was voted
for at a special town meeting and will be shared by Federal(Bureau of Outdoor
Recreation and the Economic Development Administration), state and local interests.
The marina should be of long term positive economic benefit to the town.

(5) Aesthetic impacts to properties, noise, traffic congestion, and

trash disposal are matters which are addressed by local zoning laws and ordinances.
As noted above the project has the approval of the Bourne Town Selectmen. .
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(6) State and Federal permit review processes are independent
of one another, therefore, questions relating to the project's consistency
with state license requirements are not properly addressed at the Federal
level. It is noted that the project is exempt from the state licensing
requirements and that the Massachusetts Coastal Zone Management has submitted
a letter in favor of the project.

g. Application of 404(b) guidelines.

The final guidelines of the Environmental Protection Agency for
the discharge of dredged or fill material (40 CFR 230) have been applied
in evaluating this permit application. The fill is predominately clean
granular material and will have no significant effect on water quality.

h. Summary and Conclusions.

The project will result in physical changes to the cove, most
notably a change from shallow water to deep water habitat, and a loss of
fringe marsh. However, there appears to be no practicable design or locational
alternatives available, and ecological impacts have been substantially mitigated.
Mitigation includes the transplantation of all impacted marsh vegetation and
an expansion of open water area in the cove. One third of the marsh transplanta-
tion will occur within the cove while the balance of the vepetation will be
replanted on town owned beach southwest of the cove. Other positive aspects
of the project include increased recreational boating opportunities and econowic
benefits to the region.

6. I have considered all factors affecting the public interest {ncluding con-
servation, economics, aesthetics, general environmental concerns, historic
values, fish and wildlife values, flood damage protection, land use classitica~
tions, navigation, recreation, water supply, water quality, public satety,
energy needs, foed production, and in general, the needs and weltare of the
people, After weighing favorable and untavorable effects as discussed in the
Environmental Assessment, I find it in the public interest to issue this permit.

9 xR ._,—{M zzif,/e/
COMMANDER IVISION ENGINEER DXTYE



SUPPLEMENT TO FINDINGS OF FACT

1. Applicant: Commonwealth of Massachusetts, Department of Environmental Quality
Engineering

Application Number: 16-80-375

2. Character, location, and purpose of work: To construct a marina facility to
be owned and operated by the Town of Bourne. The work includes enlarging an
existing inlet by excavating about one acre of saltmarsh and a couple of acres of
upland to provide a boat basin, and filling about 3/4 acres of brackish marsh to
provide parking and other facilities. The proposed site is on Taylor's Point,
within walking distance of Buzzard's Bay Village and Route 6. ‘

3. On 2 July 1981, the Division Engineer signed.a Findings of Fact with the intention
of issuing a permit for the marina project. Prior to the signing of the Findings of
Fact, the U.S. Fish and Wildlife Service, the U.S. Environmental Protection Agency,
and the National Marine Fisheries Service recommended that the permit be denied on the
basis that the work would adversely impact a valuable marsh area. A 6 July 1981 letter
sent to the aforementioned agencies conveyed our findings and requested that they
inform us within 20 working days as to whether they wish to refer the matter to the
Division/Regional Office level. In followup letters the three agencies indicated they
would not refer the matter to higher review provided a more detailed mitigation plan
be included as part of the final permit. The details of the mitigation plan were
agreed upon at a 22 September 1981 meeting involving the applicant, the Federal
resource agency. and town representatives, and New England Division staff members.
Therefore, this permit is being issued.

Mot iMoo (br 9 £

DIVISION ENGINEER DATE”
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ENVIRONMENTAL ASSESSMENT

l. Applicant: Commonwealth of Massachusetts, Department of Environmental
‘Quality Engineering, Town of Bourne, Mass.

Application Number: 16-80-375

2. Character, location and purpose of work: The purpose is to
construct a marina facility to be owned and operated by the town of
Bourne. The work includes enlarging an existing inlet by excavating
about one acre of salt marsh and a couple of acres of upland to provide
a boat basin, and filling about 3/4 acres of brackish marsh to provide
parking and other facilities. The proposed site is on Taylor’s Point,
within walking distance of Buzzards Bay Village and Route 6.

3. Environmental setting: The proposed boat basin is south of an
existing railroad embankment within several hundred feet of businesses
along Route 6. South of the site is a residential neighborhood. The
site itself is a tidal inlet that was dredged 20 years ago. There is
approximately 3/4 acres of fringe salt marsh, one acre of brackish marsh,
several acres of undeveloped upland, an abandoned road, and several
abandoned houses on the site.

4. Relationship to existing uses: The site is situated between
residential and commercial development. The town anticipates that
marina patrons will provide a badly needed economic input to Buzzards
Bay business district.

5. Possible cumulative effects: The marina is situated in an isolated
inlet. No other wetlands or suitable waterways are in close enough
proximity to be impacted by future expansion. The project should not
encourage secondary development.

6. Alternatives: Several factors must be examined in considering the
practicality of alternative locations. Among these factors are: (1)
accessibility, (2) site ownership, (3) proximity to commercial district,
(4) location in relation to Cape Cod Canal, (5) site must be within

town limits, (6) site must offer some natural protection from the
elements or from boat traffic. The following sites within Buzzards Bay
were explored but were found deficient in one or more of the above

areas:

a. Locate facility immediately adjacent to and south of the cove
inlet. This area is privately developed, therefore, an expensive land
taking transaction would be necessary. There are numerous mudflats in
the area which would likely be impacted by the project. The site also
lacks the natural shelter that the cove has to offer.

b. Locate facility in Pocasset River at Bennets Neck. There 1s°a

1.6 acre public land parcel available for development at this loca-
tion. However, the site is not large enough to accommodate a marina of
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sufficient size to satisfy the applicant”s objectives. The area is
rather far removed from the canal and extensive access channel dredging
would be necessary. A 7-foot fixed highway bridge near the entrance of
the river would prohibit sailboats from entering the area. Finally, the
area supports extensive shellfish beds which would be disturbed by
dredging and other marina related activities.

c. Relocate at Red Brook Harbor. As is the case for Bennets Neck
this site is a considerable distance from the canal and to the com-
mercial center of town. The facililty would compete with two other
existing marinas in the harbor. Additional land-taking would be
necessitated.

d. Upper Buttermilk Bay. Marina development in upper Buttermilk
Bay would likely result in greater ecological impacts then those
expected at the proposed location. Access to Buttermilk Bay is limited
because of the 9” bridge clearance at the Bay entrance.

e. Onset Bay. This area was not considered since it is not within
town limits. Even if this were not the case, the southerly face of the
bay is characterized by numerous tidal flats and marshes while the
north side is dominated by two major marinas.

f. Widows Cove/Bass Cove. As in the above case, the area 1is not
within town limits and the coves are fringed almost entirely by mudflats
and tidal marsh. The location is poor in terms of access and proximity to
commercial development.

g. Smaller project. The proposed marina will provide the minimum
number of spaces needed for the marina to just break-even, based on
mixed sailboat-powerboat usage. The town”s purpose for building an
essentially non-profit marina is to increase recreational boating
opportunity for Bourne residents and to provide an economic input for
the downtown businesses.

h. Impacts on physical/chemical characteristics of the aquatic
ecosystem:

230.20 Effects on substrate:

The fill will raise the ground surface elevation of
.65 acres of wetland so that it will no longer be flushed by the tide.
This will change the bulk composition and physical, chemical, and
biological character of the substrate. The proposed fill area does not
support benthic fauna.

The dredging should not cause long-term changes in the
physical, chemical, or biological character of the substrate in the
existing inlet. The substrate in the inlet presently consists of
organic clay over sand. Dredging will remove the organic clay layer, °
but because the project should not significantly change flushing
velocities, similar material should resettle. Therefore, animals
removed by dredging should recolonize at the new depths.



About one acre of wetland peat and about 1-1/2 acres of
upland soils will be removed to create the boat basin. The new basin
substrate should be similar to that of the existing inlet with similar
plant and animal settlement. About 1/4 acre of upland and 1/4 acre of
wetland will be changed to riprap.

Organisms favoring intertidal rocky substrate should
settle on the riprap surface. Marina structures will provide additional
substrate for benthic fauna.

All of the wetland to be removed from the project site
will be transplanted, causing substrate changes outside the project site.
Approximately 1/3 acre will be transplanted on the north shore of the
inlet, replacing some mudflats and some old fill areas. The rest will be
transplanted to a strip of town-owned sandy beach on Taylor”“s Point
southwest of the site. This shoreline already supports some salt marsh
vegetatibn. The transplants will be used to fill in open patches and
enlarge this marsh.

Dredged material will be used on—-site or be disposed at
the town”s sanitary landfill.

230.21 Suspended particulates/turbidity:

The applicant proposes to dike off and drain the inlet
during construction. Therefore, the activity will not affect particulate
levels or turbidity outside the inlet. Animals within the inlet will
be destroyed or removed by dredging and draining.

The sediments are unpolluted sands, with a top layer of
organic clays, wetland peat and silty sand. Analysis of inlet sediments
showed levels of o1l and grease were .06% and .0157%, respectively, which
are well below standards for maximum levels. Therefore, dredging
should not release toxicants or pathogens.

230.22 Water:

Dredging and construction activities will temporarily
reduce water clarity within the inlet and increase odors. Marina activity
may cause some degradation of water quality within the basin. Boat
exhausts, illegal holding tank discharges, etc., and increased biomass
settling on marina structures, may lower dissolved oxygen levels.

Although published information conflicts, boat exhaust emissions do not,
normally, degrade water quality significantly (Chmura and Ross, 1978).
Also, once outside the marina, sewage discharged overboard is readily
diluted and has a negligable impact (Chmura and Ross, 1978).

The project will adversely affect organisms, recreation,
and aesthetics during dredging and construction. Similar organisms should
return to the boat basin. In fact, the dredging will create an additiomal
3-1/2 acres of habitat for such organisms. The increased diversity of
benthic substrate discussed in Section 230.20 should increase diversity of
benthic plants and animals, attracting a larger diversity of fish,
including sport fish to the basin.
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The existing small recreational quahog resources will
most likely spread to the newly dredged area, but will most likely be
unavailable to recreational shellfishermen after marina construction.
However, the marina will increase recreational boating opportunity.

The aesthetic value of the site will be changed.
230.23 Current patterns and water circulation:

The discharge will only obstruct flows to the wetland
area to be filled. Dredging will be approximately double the inlet
volume, but the finished basin will not be deep enough to stratify.
The tidal prism will increase, maintaining sufficient flushing within
the basin after construction.

The project will change the structure and population
size of the aquatic community. It will decrease shallow water habitat,
while increasing deeper water and the overall amount of open water
habitat.

The north shore of the inlet presently supports a
fringe saltmarsh. In addition, portions of the marsh to be excavated
will be transplanted to open patches along the north shore to create a
vegetated, 5:1 slope. This slope should be stable enough to resist
erosion from boat traffic. Since tidal velocities should not change
significantly, the rate of particulate disposition should not increase
significantly. The existing top layer of sediments is already composed
of fine particulates (organic clay).

230.24 Normal water fluctuations:

Neither the discharge nor other project-related
activities will cause prolonged inundation or exaggerated water levels,
or a static water level. The only exception will be during dredging
when the inlet will be diked off and drained.

i. TImpacts on biological characteristics of the aquatic ecosystem.
230.30 Endangered species:
No endangered species or habitat for such exists in the

project area. The marina will not facilitate incompatible activities
in areas that do provide habitat for such species.



230.31 Fish, crustaceans, mollusks, and other aquatic
organisms in the food web:

Neither the discharge of fill material nor dredging will
release contaminants or cause benthos, eggs, or spawning areas to be
smothered. Nor will it cause a proliferation of undesirable com-
petitive species. It will cause a temporary reduction in food supply
by eliminating nutrient exhange during dredging.

The methods of construction will temporarily eliminate
fauna within the inlet. The applicant will allow the public to remove
quahogs prior to construction. The marsh to be removed by dredge and
£111 activites will be transplanted to a strip of beach southwest of
the inlet opening, on Taylor”s Point on the Cohasset Narrows. There—-
fore, the net detritral export to the Cohasset Narrows/Buttermilk Bay
system should not decrease.

When the project is completed, benthos settling on marina
structures and riprap should add to the existing food supply. The aquatic
food supply will increase with enlargement of the inlet. The terrestrial
food supply will decrease due to elimination and alteration of upland
habitat.

The activity will permanently change the structure of the
food chain within the inlet. Removal of the marsh will decrease primary
production from the source, while primary production by attached
macroalgae and phytoplankton will increase. Transplanting the marsh will
ensure that there is no long term net loss of primary productivity in the
Cohasset Narrows/Buttermilk Bay system.

Construction methods will prevent turbidity outside the
inlet so there should be no interference with spawning or migration.

After project completion, marina activities will degrade
water quality. It is unlikely that degradation would be serious enough to
contaminate shellfish within the basin. In any event, shellfish will
probably be unavailable during marina operation anyway. The increase in
boat traffic should have an immeasurable effect, if any, on water quality
outside the basin.

Neither the discharge of f1ll, the dredging activity,
or subsequent marina activity will affect organisms outside the boat
basin.

230.32 Other wildlife:

Filling and dredging will eliminate upland habitat that
most likely provides general breeding and nesting habitat for small
birds and mammals. The applicant will transplant the existing marsh to
a strip of town-owned beach on Taylor”s Point, about 1500 feet .
southwest of the inlet mouth. Therefore, there will be no net loss of
marsh habitat.
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The applicant will also transplant part of the marsh to
the north shore of the inlet, filling in bare patches within the
existing fringe marsh. In some places, this transplant will eliminate
small areas of mudflat (<850 f2 total) which provide feeding habitat
for shorebirds. However, these areas are too small to provide signifi-
cant habitat. When the marina is completed, the marsh habitat will
most likely be of more value than mudflat. Marina operation would
limit bird usage much of the day. In addition, Nixon, et al. (1973)
suggest that, because of the time of year that emergent marsh plants
and marina fouling communities break up and enter the aquatic system,
they actually complement each other.

i. Impacts on special aquatic sites:
230.40 Sanctuaries and refuges:
N/A
230.41 Wetlands:

The applicant proposes to remove, but transplant, 1.8
acres of salt and brackish marsh. The applicant will transplant 1/3-
acre along the north shore of the inlet, filling in bare patches and
enlarging the existing fringe marsh. The remainder will be trans-
planted the same way to town-owned land on Taylor“s Point.

The existing fringe marshes on both north and south
shore of the inlet are characterized by Spartina alterniflora and
provide good finfish nursery habitat. The high marsh on the south
shore is characterized by Spartina patens, Distichlis spicata, and
Phragmites australis. It provides limited habitat for redwing black-
bird and marsh sparrows.

The marsh tranplanted to Taylor”s Point will have a
larger interface and, therefore, nutrient exchange with open water.
The project should have little net effect on the nutrient exchange of
the inlet with other portions of the Cohasset Narrows/Buttermilk Bay
system.

The marsh tranplanted to Taylor“s Point will also
function as a storm and wave buffer, since this area is more exposed to
wind and waves than the inlet.

The marsh to be removed from the inlet most likely
provides filtration for a small amount of road runoff. Since marina parking
surfaces will consist of free-draining compacted gravel, no significant
increase in direct runoff into the inlet is expected.



230.42 Mudflats:

Transplanting the marﬁh to the north shoreline of the
inlet will eliminate less than <850 £ of mudflat habitat. At
present, the small size of these flats limits shorebirds usage. The
transplant will increase primary productivity on the mudflat, while
reducing foraging habitat for shorebirds.

230.43 Vegetated shallows:

At present, eelgrass (Zostera marina) covers the inlet
bottom. The dredging project will temporarily remove the grass, but it
should recolonize and spread to the additional 3-1/2 acres dredged for
the basin when the marina is completed. Reduction in light transmis-
sion by marina structures and boat wake in the entrance channel may
limit productivity in some areas. However, the overall abundance of
eelgrass should increase.

230.44 N/A
230.45 N/A
j. Impacts on human uses:
230.50 Municipal and private supplies:
N/A
230.51 Recreational and commercial fisheries:

As discussed in Section 230.31, the marina activities
will most likely interfere with recreational shellfishing in the inlet.
However, according to the Bourne Director of Natural Resources, Bourne
has good, large recreational shellfish resources throughout town.

As discussed in Section 230.22, neither the discharge,
dredging or marina operation should contaminate shellfish outside of
the basin. Neither will the project interfere with reproduction
success outside of the basin. Populations of fish and shellfish will
be eliminated within the basin during dredging and construction.

230.52 Water-related recreation:
The existing quahog fishery supplies two or three

families on Taylor”“s Point. The marina will provide 149 recreational
boating spaces and a public access ramp.
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230.53 Aesthetics:

Dredging and construction activities will temporarily
create an unpleasant view. The applicant will dispose of excess
dredged material at the sanitary landfill, so no new disposal sites are
needed.

The marina will permanently change the aesthetic
perception of the area. It will replace the semi-natural appearance of
the inlet. It will not encourage inappropriate development, but
should help to revitalize existing commercial development within the
village of Buzzards Bay.

Construction, and to a lesser degree, ongoing marina
activity, will change odor, air quality, and noise levels for :
neighboring residences. In addition, litter within the basin and along
neighboring beaches will increase if litter laws are not enforced.

230.54 Parks, national and historic monuments, national
seashores, wilderness areas, research sites, and similar properties:

N/A

Energy: The marina will generate more boat traffic, and,
therefore, increase fuel consumption.

Navigation: The marina is being constructed in conjunction
with a small navigation channel constructed under Setion 107 authority.
Therefore, the overall project will improve navigation through Cohasset
Narrows.

Safety: The boat basin will provide a safe haven for boaters
during storms. However, increased traffic may increase navigation
hazards especially through the railroad bridge. However, most traffic
should be directed towards Buzzard”s Bay or the canal.

k. Evaluation and testing:
N/A
1. Actions to minimize adverse impacts:
230.70 Actions concerning the location of the discharge.

Much of the dredged material will be disposed at the
town"s sanitary landfill. The rest will be used as fill on site.

(a) The discharge will be confined to .65 acres of
wetland. Construction of a temporary cofferdam and draining the inlet‘
will minimize siltation from dredging.

230.71 Action concerning the material to be discharged:

N/A
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230.72 Actions controlling the material after discharge:

(c) The applicant will stablize the fill and newly-cut
banks with riprap to minimize erosion when the inlet is re-opened to
tidal flushing.

230.73 Actions affecting the method of dispersion:

(f) The site is naturally suited to confine and
minimize suspended particulates by diking and draining.

230.74 Actions relocated to technology:
N/A
230.75 Actions affecting plant and animal populations:

(d) The applicant will transplant the marsh removed by
f111ing and dredging to a suitable area on Taylor“s Point.

230.76 Actions affecting human use:

(a) The applicant will dispose of excess dredged
material at the town landfill. The construction procedure will
minimize aesthetic damage beyond the immediate project site.

(b) The disposal site is not an aquatic area.

(e) The project will not affect remote fish and
wildlife resources, either directly or indirectly.

230.77 Other actiomns:

(d) The ecosystem in the area of the proposed
transplant is primarily shallow water with sandy substrate and patches
of existing marsh. The shellfish resources are not significant at the
proposed transplant site, but are significant immediately offshore.
Therefore, the transplant will not eliminate, but supplement, a
significant resource.

7. The above assessment summarizes the anticipated degree of impact

on factors listed. On weighing the various factors, the net environ-
mental effects are considered to be insignificant.
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8. A preliminary determination was made that an environmental impact
statement was not required. That determination was re-evaluated in
light of later developments which are addressed in this assessment.

I find that based on that initial evaluation and the evaluation of
environmental facts set forth above, the decision on the application
is not a major Federal action significantly affecting the quality of
the human environment. Hence, an environmental impact statement 1s
not required.
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404 (b) REVIEW

B. Compliance with the Guidelines
230.10 Restrictions on discharge:
(a) Are there available practicable alternatives?

(1) (i) that do not involve discharge into "waters of the U.S." or ocean
waters? No

(ii) at other locations within these waters? No

(2) 1Is there an alternative in (1) above, not presently owned by the
applicant, that can be reasonably obtained? No

(3) 1Is the project water dependent? Yes. If not, has the applicant clearly

demonstrated that there are no alternative sites available?

Is the site a special aquatic site? Yes. If so, has the applicant demonstrated
other practicable alternatives are more damaging to the aquatic ecosystem? No
practicable alternatives.
(b) Will the discharge:
(1) wviolate state water quality standards? No
(2) violate toxic effluent standards? No

(3) jeopardize endangered species? No

(4) wviolate standards set by the Department of Commerce to protect marine
sanctuaries, etc.? No

If so, the discharge should not be permitted.

(¢) Will the discharge contribute to significant degradation of "waters of
the U.S."? (see environmental assessment, subparts B and G). No

Effects contributing to significant degradation include adverse impacts to:

(1) human health or welfare, through pollution of municipal water supplies,
fish, shellfish, wildlife, and special aquatic sites?

-
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The construction activity will temporarily eliminate fish and shellfish in
the boat basin. When completed, marina activities may cause some degradation
of water quality. However, the degradation should not be significant enough
to prevent a return of an even greater diversity of plants and animals to the
_enlarged basin. The shellfish in the basin will most likely be unavailable
after the marina operation begins. However, this resource is insignificant
in comparison to Bourne's other shellfish resources.

(2) 1life stages of aquatic life and other wildlife?

Turbidity and ather construction impacts will be confined to the boat basin, so
that the adverse impacts will be insignificant.

(3) diversity, productivity and stability of the aquatic ecosystem, such
as loss of fish or wildlife habitat, or loss of the capacity of a wetland
to assimilate nutrients, purify water, or reduce wave energy?

The diversity and productivity of the aquatic ecosystem will actually increase.

The boat basin will provide 3% acres more aquatic habitat. Most of the marsh to
be removed will be transplanted to a strip of shoreline that is more exposed to

wave action, its value for this function should increase.

(4) recreational aesthetics, and economic values?

The project will improve recreational and economic values. The aesthetic value of
the area will be changed but whether or not it is improved or degraded is subjective.

If so, the discharge should not be permitted except as provided by 404(b) (2).
230.11 Factual Determinations:
(a) Physical substrate determinations:

(summarize individual and cumulative changes in substrate and the
loss of environmental values. Refer to 320.20 in envirommental
assessment. Also discuss potential minimizing measures, Subpart H)

Changes to the physical substrate include replacing 1.8 acres of salt and brackish
marsh with open water. The substrate in the existing inlet is fine organic clay
over sand. Dredging will temporarily change the substrate, but it should return

to a layer of fine particulates over sand with time. The substrate in the newly
formed dredged areas will be similar to that of the existing inlet, except on
riprapped banks. Marina floats and piers will provide additional substrate. These
changes should result in increased numbers and diversity of benthic plants and
animals. -

(b) Water circulation, fluctuation, and salinity determinations:

(summarize individual and cumulative efflects on cubrent patterns,
normal fluctuations, downstream flows, etc., and loss of environmental
values. Refer to 230.23 to 230.25 in environmental assessment. Also

discuss potential minimizing measures, Subpart H).
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Although the inlet volume will be more than doubled to provide the basin, the
tidal prism should be sufficient to maintain similar flushing patterns.

(c) Suspended particulates/turbidity determinations:

(summarize the effect on kinds and concentrations of suspended
particulates/turbidity at the disposal site, and the loss of
environmental values. Refer to 230.21 in environmental assessment.
Also discuss potential minimizing measures from Subpart H)

The applicant will use dredged material as fill on site, and dispose of excess
dredged material at the town sanitary landfill. The contractor will dike and
drain the inlet’ to prevent the release of suspended particulates outside the
immediate project area.

(d) To what degree will the discharge introduce, relocate, or increase
contaminants?

Testing indicates that the inlet sediments are free of contaminants.
(e) Aquatic ecosystem and organisms determinations:

(summarize the effects, both individual and cumulative, that the
discharge will have on the aquatic ecosystem. Consider the potential
loss of environmental values as discussed in 230.31 and 230.61 of the
environmental assessment, and potential minimizing measures as tested
in Subpart H)

The applicant will transplant 1/3 acres of saltmarsh to the northshore of the

inlet and the remaining marsh to a suitable area southwest of the inlet opening,

on Taylor's Point, Therefore, net detrital export and nutrient éxchange with
Buttermilk Bay/Cohasset Narrows system should not change. The project will decrease
shallow water but increase the overall amount of open water habitat in the inlet.
Substrate diversity will increase, causing an increase in benthic, and, therefore
predator species diversity. The net result should be a change in community structure
with increased diversity and numbers of plants and animals. The marina operations
may cause a degradation of water quality, but not so severely as to impact organisms.

(f) Proposed disposal site determinations: N/A
(1) Has the disposal site been confined to the smallest practicable
area consistent with the appropriate type of dispersion, or would
widespread dispersion be more appropriate? N/A

(2) 1Is the proposed mixing zone acceptable in light of:

(i) Water depth? N/A
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(ii) Current velocity, direction, and variability? N/A
(iii) Turbulence? N/A

(iv) Stratification due to obstructions, salinity, or density
profiles? N/A

(v) Discharge vessel speed? N/A
(vi) Rate of discharge? N/A
‘(vii) Ambient concentrations of constituents of interest? N/A
(viii) Dredged material characteristics, particularly concentrations
of. constituents, amounts of materials, types of materials (silt, sand,
clay), and settling velocities? N/A
(ix) Number of discharges/unit time? N/A
(x) Other factors affecting rates and patterns of mixing? N/A
(g) What are the potential cumulative effects on the aquatic ecosystem?
The proposed project site is situated in an isolated inlet. No other wetlands or
suitable waterways are in close enough proximity to be impacted by future expansion.
Owners of similar properties may be encouraged to apply for similar projects. However,
each project will be evaluated on the basis of its individual merits.
(h) What are the secondary effects on the aquatic ecosystem?
The project should not encourage secondary development. There will be an insignificant
increase in boat traffic with a resulting insignificant impact on water quality from
boat exhaust, etc.
230.12 Findings of compliance or non-compliance.
The proposed discharge:
(1) complies with guidelines

(2) complies with the guidelines with the inclusion of appropriate conditions
to minimize adverse effects to the affected ecosystem. Yes

(3) fails to comply with the guidelines because:
(i) There is a practicable, less damaging alternatives.
(ii) The proposed discharge will significantly degrade the aquatic ecosystem.

(iii) The proposed discharge does not include all appropriate and practicable
measures to minimize potential harm to the aquatic ecosystem.

(iv) There is not sufficient information to judge whether the proposed discharge
will comply with the guidelines.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

One Gateway Center, Suite 700
NEWTON CORNER, MASSACHUSETTS 02158

JUL 2 21981

Colonel C. Ernest Edgar, III Y
Division Engineer ¢ )
New England Division, Corps of Engineers

424 Trapelo Road

waltham, Massachusetts 02254

Dear Colonel Edgar:

I have reviewed Colonel Rappaport's letter, Finding of Facts and Environ-
mental Assessment of July 6, 1981, regarding Public Notice 16-80-375,
application of the Massachusetts Department of Environmental Quality
Engineering, Bourne, Massachusetts.

I am not satisfied with the mitigation plan to replace habitat losses, which
the documents acknowledge will occur.

Issues

Because of piecemeal destruction of saltmarsh and the well documented

ecological significance of this resource, I consider it Resource Category
Two, according to the Fish and Wildlife Service's Mitigation Policy. The
mitigation goal for Category Two is no net loss of in-kind habitat value.

while the proposal to transplant saltmarsh vegetation to the adjacent cove
is promising, it lacks specific information and requirements for maintenance
that the applicant would have to follow. Information that needs to be
developed includes:

1. an accurately scaled map of the mitigation area, showing
existing contours, tidal elevations, extent of existing
wetlands and mudflats.

2. species of vegetation proposed to be transplanted, and
their extent and location within the cove.

3. time of year of transplanting, and other logistical reguire-
ments such as who will do the work, how the area will be
prepared, how it will be protected while the vegetation
is growing, etc.

4. who will manage or oversee the mitigation area, and who
would monitor to see that it was successful. If unsuc- -
cessful, what additional measures will be taken to mitigate.
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The goal of mitigation is to replace biological productivity. Thus, since
the unvegetated areas in the project area where some of the transplanting

will take place, and similar areas in the adjacent cove already has habitat
value, it will be necessary to create more saltmarsh habitat than is being

lost.

Field Level Coordination

We reported on the Public Notice on November 21, 1980. Our staffs have
communicated several times on this matter.

Agreements or Counter-Proposals

No formal agreements or counter-proposals have been made.

Quantitative and qualitative evaluations of expected cumulative or substantial
impacts .

Piecemeal development has resulted in substantial wetland loss in the New
England coastal zone, as documented by the Fish and Wildlife Service in the
1950's and 1960's. The loss of this high value habitat shows a continuatien

of these losses.

Proposed resolution of policy or other issues

As stated above, I believe a more specific and detailed mitigation plan needs
to be put together before a permit is issued. Therefore, I recommend you
work with the Concord Field Office in this matter. If a satisfactory
mitigation plan cannot be developed with them I request that the issue be
elevated to the Regional/Division level. Please keep me appraised of the
status of this project.

Sigger ly yours,

///4525?r/ :
Regional Director

&
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UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administratio
NATIONAL MARINE FISHERIES SERVICE
Habitat Protection Branch
Services Division
7 Pleasant Street
Gloucester, MA. 01930

August 3, 1981

Col. Arthur N. Rappaport

Acting Assistant Deputy Div. Engineer
Corps of Engineers

New England Division

424 Trapelo Road

Waltham, MA. 02254

Dear Col. Rappaport:

This is in reference to your letter and Finding of Fact
of July 6, 1981, concerning an application by the Commonwealth of
Massachusetts Department of Environmental Quality Engineering to
construct a municipal marina facility in a tidal cove adjacent to
Buttermilk Bay at Bourne, Massachusetts.

Based upon our review of the Finding of Fact, Environmental
Assessment and the additional information your staff has submitted
to us, we will not refer this matter to the Division/Regional office
Tevel. However, we recommend that the following conditions be incor-
porated into any permit issued for this project. These conditions are
necessary to minimize adverse effects on marine resources, to assure
that marsh transplantation efforts are successful, and to ensure that
water quality is protected.

In order for these conditions to be accomplished and to allow future
evaluation of the degree of success, we recommend the following:

1. The marsh grass transplantation site should be documented to show
type and distribution of existing vegetations. Also, the extent of the
area that will be transplanted should be documented.

2. The transplantation of saltmarsh should be undertaken in accordance
with the method established in attachment 1, pages 1 and 2, paragraph II,
B, C, E, F, G, H, of the U.S. Environmental Protection Agency's (EPA)
letter dated July 30, 1981, concerning this project. 1In place of paragraph
IT D of their letter, we recommend that planting of both vegetation and the
nursery stock take place in the early growing season of any year. Planting
during this time of year will enhance the possibility for success. ’
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Col. Arthur N. Rappaport Page Two

3. The transplanting and nursery stock planting should be
monitored and maintained through two growing seasons, and if
substantial damage or loss occurs, through a third growing season.
If it shows signs of failure, the resource agencies should be

notified so that additional measures may be taken to revitalize the
affected area.

4. We concur with the recommendations as stated in attachment 1,'
pages 2-4, paragraphs III, IV, V, VII and VIII of EPA's July 30 letter.

Please keep us informed of any action taken on this project.

Sincerely,

(2 (ke

Ruth Rehfus
Acting Branch Chief
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J.F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02202

Julyvy 30, 1yl

Arthur N. Rappaport

Lt. Colon«l, Corps of Enginecers

Acting Assistant beputy Division Engineer
424 Trapelo Road

Waltham, MA (02254

Re: NEDOD—RwlS Bourne Marina
Public Notice lo6-80-375

Dear Colonel Rappaport:

This is in response to your July 6, 1981 letter concerning

the application by the Commonwealth of Massachusetts, Department
of Environmental Quality Engineering, to construct a municipal
marina facility in a tidal cove adjacent to Buttermilk Bay

at Bourne, Massachusetts. Your letter informed us that you

have found it is in the public interest to issue this permit.

Based upon our review of your Findings of Fact, Environmental
Assessnent anco the aaditional information your staff has developed
to cdocument the need for the marina, lack of other availabkle
practicable alternatives and flushing characteristics of the
proposed basin, we now conclude that the proposed discharge com-
plies with the Section 404(b)(l) guidelines with the inclusion of
appropriate conditions to minimize adverse effects to the

affected ecosystern.

We have developed a list of conditions (Attachment 1) we teel
will bring this project i1nto compliance with Subpart H or the

404 (b) (1) Guidelines Actions to Minimize Adverse Effects. These
conditions have peen formulated with the intent to:

(a) assure that the marsh transplantation efforts are successful;
(p) assure shellfish removal via harvesting prior to construction
and; (c) protect water gquality.

Some of these conditions have been formulated from a set of
requirements imposed by the State on the Nantasket Associates
application in Hull, Massachusetts for an elderly housing
complex, which involved marsh grass relocation. These shall be
considered to be minimum requirements.
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We will not refer the matter to the Division/Regional Office
level if the permit is conditioned in this fashion, or with
acceptable similar reguirements.

Please notify us of any decisions made regarding conditioning
the permit. Wwc are enclosing a portion of an EPA report which
has a section on salt marsh restoration, and discusses trans-
plantation for your information.

Sincerely,

Allen J. Ikalainen
Chief, Special Permits Section

Enclosure
cc: USF&WS, Concord, NH

NMFS, Gloucester, MA
Gregor I. McGregor, Boston, MA
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ATTACHMENT I
Bourne Marina - Recommended Permit Conditions

Marina Basin Site

I. A site diagram should be provided of the area of marsh
grass to be preserved and the areas to be used for transplantation
detailing the following:

For present site conditions = show type and distri-
bution of existing vegetation and where transplantation
of marsh vegetation will occur. Show where excavation
will be necessary for proper transplantation of marsh
grass, and to what elevation excavation should occur.
Show diagramatically the extent of marsh vegetation
existing at this site now, and the proposed extent of
marsh vegetation after transplantation. This should
include measurements of the area and distances to fixed
landmnarks. These diagrams will be used during trans-
plantation as a plan, and for compliance monitoring in-
spections, to assure its success.

II. Prior to the commencement of construction activities
involving the placement of the cofferdam and dredging of the
basin:

(A) Notify the Shellfish Warden of the Town of Bourne
so that he may assure shellfish removal via
harvesting prior to construction;

(B) prepare the areas to be used for transplantation
in accordance with the site diagram (Item I);

(C) remove all marsh grass to be transplanted in the
~ form of sods or clumps, with a sufficient soil
depth to contain and protect the root system.
An Army Corps of Engineers technical expert will
supervise the transplantation;

(D) immediately transplant the marsh grass to those
areas to be used for transplantation, in accord-
ance with the site diagram. If transplantation
cannot be performed immediately, a stockpile .
area should be prepared at a proper location in
the intertidal zone to assure survival of the
marsh grass (i.e. protection from desiccation);
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(G)

(H)

the marsh grass sods or clumps shall be tamped
in place to assure contact with the subgrade
and to provide a reasonably consistent gradient;

a protective barricade, fence, or other approved
device should be constructed around the marsh
grass that will remain in the basin and shall

be maintained and replaced as regquired for the
duration of construction activities;

anchoring of the marsh grass sods or clumps should
be used if determined necessary to prevent loss
through erosion. Anchoring can be accomplished
through the use of 20 gauygye wire netting woven
into a uniformly spaced 2-inch hexagonal pattern
with reinforcing lines at both selvages and a 2
foot lateral intervals. Adjacent ends and sel-
vages of the netting shall be overlapped 2 to 4
inches. All netting ends, selvages and overlaps
shall be firmly anchored in place at 6-foot inter-
vals by 2-inch by 3-inch nominal wood stakes 24-
inches long driven l8-inches into the soil, and;

all marsh grass necessary to complete the work is
available on-site. Any additional quantities
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