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Dear Chuck:

Northrop, Devine & Tarbell, Inc. (ND&T} is pleased to submit the
following Draft Connecticut River Riverbank Management Master
Plan to Northeast Utilities Service Company, Inc. (NUSCO). The
Master Plan has been prepared for submittal to the Federal Energy
Regulatory Commission (FERC) and the Massachusetts Environmental
Protection Act (MEPA)} Unit for review and comment. The Plan
inventories and analyzes riverbank conditions and environmental
resources within the Turners Falls Pool of the Connecticut River
and recommends a plan of action for future management.

The staff of ND&T wish to extend their gratitude to a vast group
of individuals and organizations who contributed their time,
energy and resources to the creation of the Connecticut River
Riverbank Management Master Plan. This plan incorporates a wide
variety of disciplines and interests. Riverbank landowners
provided insight and information regarding the use of the river
and offered their perspectives regarding its future. From the
federal to the local level, government agencies supplied critical
data. Professors from the University of Massachusetts at
Amherst, Hampshire College, and the Unlverslty of Michigan
prov1ded 1mportant research data concerning the past and present
state of the river and also offered input concerning riverbank
stabilization alternatives.

The most dedicated voluntary contribution came from the Master
Plan Workshop Group. Formed during the initial stages of the
master planning process, this group consists of a collective of
local and state government agency representatives, local
riverbank landowners, and NUSCO and ND&T staff members. Ten
evening meetings were held between March, 1990 and May, 1991,

Workshop members offered suggestions and concerns regardlng the
various stages of the Master Plan's development. The input
provided by each member was an integral component of this Master
FPlan. However, it must be noted that the findings and
recommendations presented in this plan are solely the
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responsibility of NUSCO. A 1ist of the workshop members who
graciously provided their time and energy to this effort is
provided below.

John Bennett - Montague Town Planner

Terry Blunt - Mass. Department of Environmental Management
connecticut River Action Program

Dick Holbrook - Riverbank landowner from Hinsdale, NH

Eugene & Bonnie L'Etoile - Riverbank landowners from Northfield

Bilil Llewelyn - Northfield Conservation commission & riverbank
landowner

Tony Matthews - Gill conservation Commission

Lynn Rubenstein - Franklin County Planning Commission

Ralph Taylor - District Manager of Mass. Division of Fisheries
and Wildlife

Henry Waidlich - Montague Conservation Commission

Chuck Momnie - NUSCO

John Howard - NUSCO

Paul Gamache - NUSCO

Rich Thomas - NUSCO

John Devine - ND&T

Roh Mitchell - ND&T

Rob Foltan - ND&T

In addition to these workshop members, numerous other individuals
attended workshop meetings or provided information to NUSCO
regarding the river and are listed below.

Allan & Shirley Flagyg - Gill riverbank landowners

Fritz & Allison Kaufhold - Gill riverbank landowners

Tim Storrow - Gill Conservation Commission

Paul Seamans ~ Gill riverbank landowner

Richard Hubbard - Mass. Dept. of Food & Agriculture, APR Program
Manager .

L.es Lewis - Mass. Department of Environmental Management,
Division of Waterways

Jay Copeland - Mass. Division of Fisheries & Wildlife, Natural
Heritage and Endangered Species Program

Charles Weiner, Bill Swaine, Tom Marcotte - US Army Corps of
Engineers

Charlee Truax - US Dept. of Agriculture, Soil Conservation
Service

Special thanks are also extended to Dr. John Reid of the
Hampshire College Geology Department for his interest in the
Master Plan and his willingness to share important information
concerning river dynamics. Also from the same department, Peter
Easton and Sean Carbine provided key field data throughout the
SUmmer. Dr. Mitch Mulholland and Richard Holmes of the
Archaeological Services pDepartment of the University of
Massachusetts at Amherst studied the archaeological significance
of the Turners Falls Pool and documented resource probability
zones. Dr. Donald Gray of the University of Michigan Department
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of Civil Engineering provided detailed information concerning
riverbank stabilization options and offered his recommendations
regarding the viability of various options within the Turners
Falls Pool.

We also wish to thank Western Massachusetts Electric company
(WMECO) staff at the Northfield Mountain Pumped Storage
Hydroelectric Facility, the Northfield Mountain Visitor Center
and the Barton Cove Recreation Area for their assistance and
patience throughout the past year as the Master Plan was created.

Sincerely,
NORTHROP, DEVINE & TARBELL, INC.

A Devinte

John J. Devine, P.E.
Project Manager

JJD/jeb

Enclosure
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I. MABTER PLAN SUMMARY

A. Overview of the Scope and Purpose of the Master Plan

The Connecticut River Riverbank Management Master Plan has been
prepared for submittal to the Federal Energy Regulatory
Commission (FERC)} by Northeast Utllities Service Company, Inc.
(NUSCC) in response to concerns railsed regarding bank erosion and
its effect on the environmental resources of the Turners Falls
Pool. The Turners Falls Pool 1is a 22-mile stretch of the
Connecticut River between Turners Falls Dam in Turners Falls, MA
and Vernon Dam in Vernon, VT and Hinsdale, NH. Map I-1 shows the
study area.

The Master Plan encompasses the licensed Project boundary for the
Turners Falls Project (FERC No. 1889) and the Northfleld Project
(FERC No. 2485). The Turners Falls Project is owned and operated
by the Western Massachusetts Electric Company (WMECO). The
Northfield Project is jointly owned by WMECO and the Connecticut
Light and Power Company {(CL&P) and operated by WMECO. Both WMECO
and CL&P are operating subsidiaries of Northeast Utilities, Inc.
(NU). NUSCO is a non~operating subsidiary of NU.

The Master Plan is also being voluntarily submitted to the
Massachusetts Environmental Protection Act (MEPA) Unit of the
Executive Office of Environmental Affairs as part of the
consultation effort with Massachusetts resource agencies.
Resource agencies in Vermont and New Hampshire have also bean
consulted as part of the process of developing the Master Plan.

The Master Plan examined whether, and to what extent, erosion may
be adversely affecting the riverbank resources along this
particular reach of the Connecticut River. The primary purpose
of the Master Plan was to evaluate the extent of bank erosion

occurring along the Turners Falls Pool and identify the site-
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specific impacts to environmental resources resulting from this
eroslon. To meet this objective, a system was developed which
would integrate, at any given erosion site, the erosion
conditions, the degree of impact to environmental resource
values, the contributing causes of erosion and the likely costs
of bank stabilization. The field work and analyses conducted
resulted in the development of an implementation plan for
monitoring and evaluating future erosion activity and a decision
making process for determining when bank stabilization would be
justified. The decision making process has been designaed to
define when environmental resources are sufficiently affected by
erosion to require action,

The overall scope of this Master Plan is shown on Figure I-1 in a
Project Flow Chart. Existing data was collected from a wide
variety of public and private sources and then supplemented by
data from extensive field observations and investigations
conducted throughout 1550. The resulting inventory of
enginearing and environmental data was entered into a
computerized geographic information system (GIS) data base using
ARC INFO software, and then compiled to produce a complete
characterization and documentation of existing conditions within
the Turners Falls Pool.

Individual erosion sites were identified in the field, based
primarily on soil exposure and the degree of apparent bank
movement. A site~specific methodology was developed to rate
erosion severity and environmental resource values at each
erosion site. The rating system provided a comprehensive,
quantified rating value for each site, which was then used to
assess and compare the extent and effects of erosion at sites
throughout the Turners Falls Pool.

Parallel to this effort, an investigation of the causes of
erosion within the study area was initiated in May, 1990,

Analysis of engineering data and both ground~level and aerial
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Iv. ASSESSMENT OF METHODS OF RIVERBANE STABILIZATION

ND&T compiled information and case studies on existing streambank
erosion control projects in order to develop a list of
appropriate riverbank stabilization techniques. Alternative
methods of stabilization selected for consideration at erosion
sites were based upon three general criteria: site conditions and
accessibllity, extent and cause of erosion, and resource values
to be protected at each erosion site.

A, Bank Stabilization Techniques

The three general bank stabilization concepts considered for use
along the Turners Falls reservoir were vegetative stabilization,
slope reinforcement, and structural stabilization. These
concepts, when used separately or in combination with each other,
form the individual, detailed erosion site stabilization
techniques considered for use at each site. Erosion site
stabilization was very site~dependent and required a detailed
outline of the work reguired; an evaluation of several
combinations of stabilization techniques applicable to the
erosion site; and identification of the construction impacts to

environmental, archaeological, and recreational resources of the

-particulér riverbank.

Several factors play a part in developing the most appropriate
combination of stabilization methods chosen for an erosion site.
Engineering and environmental factors are examined on a site-by-
site basis in order to determine stabilization techniques or
combinations of techniques which are best suited for a particular
erosion site. Certain aspects of the environmental,
archaeological, and recreational resources may preclude one or
several types of stabilization from being used at a particular
site. A site-by-site analysis allowed selection of the
appropriate stabilization techniques to minimize temporary

construction impacts and reduce permanent environmental impacts.
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1, vegetative Stabilization

Potential vegetative stabilization metheds include plantings of
grass, willow and dogwood cuttings, rushes, and sedges. The use
of a particular planting is dependent upon the relationship of
the area to be planted to the normal high and normal low water
elevations. Vegetative stabilization techniques are most
effective along riverbanks which are not affected by erosion and

undercutting at the toe of the bank.

2. Slope Reinforcement

Several slope reinforcement techniques are also applicable to the
banks of the Connecticut River. Natural fiber matting made of
jute or burlap help to stabilize fill areas or disturbed soil,
and assist in establishing vegetation on a bank. 8ynthetic slope
reinforcement or geotextile fabrics can be used to stabilize

larger fill areas or banks of a steeper slope.

3. Structural Toe Protection

Along the lower riverbank, where tractive forces and wave effect
may advance erosion, a more substantial protection method must be
utilized, structural stabilization technigues such as
fieldstone, stone~-filled log cribs, gabions, and concrete
retaining walls prevent bank erosion and allow "upper bank"
methods of stabilizatlon to be implemented. In some cases, toe
protection along an eroding bank may be essential to preventing
further bank degradation. Toe protection must be capable of
retaining bank soil and preventing further removal and

deterioration of the bank at the water line.
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Evaluation of Methods of Bank Stabilization

L

Vegetative Options

a. Hydroseeding

Hydroeeeding of land and slopes consists of the spraying of
a mixture of seed, water, and fertilizer on bare socil. A
protective layer of mulch is applied on top of the seed
mixture to maintain a moist environment and prevent surface
runcff from carrying away seed and soil.

Hydroseeding is effective in upland areas along roadways and
embankments unaffected by water and wave action. Within
river courses, hydroseeding is limited te terrace zones well
above normal high water elevation. Hydroseeding along
shoreline and riverbank areas (below normal high water
elevations) provide little protection against the influence
of water. When used in conjunction with a suitable method
of lower bank protection, hydroseeding becomes an effective
means of ceontrolling upper bank erosion.

Following NUSCO's mid-1970s tree clearing work, extensive
areas of riverbank were hydroseeded. Detailed monitoring of
the short-term and long-term effectiveness of the
hydroseeding was not undertaken, other than indirectly
during annual or routine inspections. 1In general, the
hydroseeding was not effective because no lower bank
protection was completed nor were the riverbank slopes
flattened to a stable level prior to hydroseeding. The
location of hydroseeded banks can be found in Section III-C.

b. Tree Clearing

Tree clearing is not a widely-used method for directly
controlling erosion. However, it may be effective where
trees are being lost due to inundation, and wash-out and

uprooting of trees cause exposure of erodible soils, At the
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same time, however, the protection afforded the bank against
direct impingement of flowing water, floating debris, and
ice may be lost by tree removal. 1In addition, an active
root mass 1s more effective at retaining soil than an
inactive root system. Therefore, tree clearing will be
effective where tree uprooting is the major cause of
erosion. Where it 1s not, tree clearing may retard or
accelerate the rate of erosion depending on the site-

specific bank characteristics.

Tree clearing is qulte often necessary to allow installation
of various bank stabilization techniques. Both selective
and clear~cut methods of tree clearing can be employed in
preparation for construction of erosion control measures.
Selective cutting of trees is generally used for purposes of
thinning a tree stand or for preparing a specific area for
construction. Clear-cutting is the removal of all trees,
and often all vegetation, from an area surrounding a

construction site.

Tree clearing technigues may be used in any situatiaon
requiring cleared land prior to construction. Tree line
integrity can be preserved through the use of selective tree
clearing methods, while still allowing standard construction

practices to be used.

Between 1976 and 1977, Northeast Utilities performed
extensive tree clearing along approximately 21.1 miles of
the riverbank. Banks were cleared of trees which were in
the process of falling or overturning, and those potentially
capable of removing large guantities of bank material if
they were to fall. Photo Panel IV-2 shows the tree clearing
performed at the Rt. 10 bridge. Maps III-14A through 14D in
Section ITT show the extent of the tree clearing performed
by NUSCO between Turners Falls and Vernon Dam. In general,
the tree clearing was probably effective in reducing the
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Riprap bank protection installed in 1984
{left of bridge) and 1976 (right of bridge)
at Munns Ferry Campground -~ Aug. 17, 199%0.

Riprap bank protection installed by NUSCO
in 1986 at Barton's Cove-1986.
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. rate of erosion at most gites. However, because tree

overturning was not the major cause of erosion, the tree
clearing was not a final solutien to the erosion.

C, Shallow/Deep Rooted Plants and Vegetation

The use of vegetation to control erosion and stabilize
slopes consists of planting, under highly controlled
conditions, special combinations of grasses, sedges, woody
plants, and cuttings. The appropriate combination depends
on the site conditions and the cause of erosion.

On the ground surface, vegetation resists the erosive force
of rainwater by buffering the impact of rain as it strikes
the ground and by reducing the velocity of runcff as it
travels across the ground surface, Below the ground
surface, roots act to bind the soil particles and add shear
strength to the soil layers.

The grass types recommended for use on the Connecticut River
include Tall Fescue, Rye, Crown Vetch, Red Fescue, and
Birdsfoot Trefoil. Generally, these grasses prefer upland
areas of dry teo wet scils in areas which are some distance

above the maximum high water line.

Use of more woody cuttings such as purple-osier willow and
red-osier dogwood provide resistance to bank erosion in
areas influenced by spring or flood flows. Although not
adaptable to areas of standing water, the purple willow and
red dogwood can provide erosion control at, or above, the
ndrmal high water line on a streambank. The purple-osier
willow is well suited for areas above the normal high water
line, and its resilient nature provides added resistance to
injury by floating debris or ice. Its growth is rapid in
favorable conditions and its size rarely exceeds 1" in
dlameter when mature. Purple willow forms a more dense,

IV-6



erosion resistant coverage than that of the tree-forming
varieties of willow. Red-osier dogwood, best situated at or
immediately above the normal high water line, is even more
flexible than purple willow and resists and recovers from
damage well. Plantings of red dogwood, which are flattened
down by debris or ice, provide abundant new growth and

thickening of the stand.

Areas balow the normal high water line, which are generally
under water, regquire sedge and rush species such as three-
square, swordgrass, and great or soft-stem bullrush. These
varieties can prosper in habitats of standing water, where
the water elevations tend to fluctuate.' Seeding potential
of these plants is high, and they tend to spread well by
rhizomes. The extensive root system and thickening of the
stand by rhizomes reduces the erosional effect of waves,
while at the same time strengthening and reinforcing the

soil.

In general, submergent vegetation such as sedge and rush
grow quite readily in bank areas which are underwater for a
greater part of the time, while willow and dogwood prefer
conditions which are wet but not inundated. A
representative bank stabilization concept for the Turners

Falls pool using vegetative options is shown in Figure IV-1l.

The feasibility of using vegetation to control erosion along
riverbanks is highly dependent on the cause of erosion. If
the cause is primarily a result of channel downcutting or
shear forces along the toe of the bank, vegetative solutions
to erosion are not likely to be effective. So while it is
possible to maintain a stable slope through the use of
vegetation, lower bank areas which come under repeated
inundation and the influence of significant waves and river

currents  may require a  more substantial method of
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stabilization than is provided by vegetation. If vegetative
means of stabilization are expected to maintain bank
integrity, a distance of between 10 to 15 ft is generally
required between the point at which the normal high water
elevation intersects the beach area of a streambank and the
toe of bank above the water (see Figure IV-1). In situations
where the horizontal distance between the toe of bank and
normal high water elevation is less than 10 to 15 ft,
additional slope protection will be required to prevent the
movement of soil, erosion and bank undercutting.

2. Slope Reinforcement

a. Soil Reinforcement and Geotextiles

Soil or slope reinforcement consists of natural or man-made
fabrics designed to strengthen embankments and slopes.
Reinforcement reduces the potential for socil movement and
provides tensile strength to soil layers. The ability of
reinforcement to prevent soil particle transportation is
minimal, and is dependent upon the spacing of fabric and
grid patterns. ‘Closely spaced fabric grids can retain soil
particles and resist the erosive forces of water and runoff;
however, reinforcement is primarily designed to strengthen
and stabilize slopes internally.

Slope reinforcement is generally used on embankments or
slopes which are unable to stand on their own or require
additional strength to be stable at steeper grades.
Roadways and highway embankments employ reinforcement
allowing steeper slopes to be constructed. Along streams
and shorelines, slope reinforcement is used to stabilize
banks and provide additional support for erosion control
devices such as fieldstone, gabions, or vegetation.
Figures IV-2 and IV-3 shows the general configuration of

slope reinforcement as it applies to streambanks.
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In addition to slope reinforcement, geotextile fabric grids
have been designed to effectively resist erosion by water
and wave action. This system of reinforcement is a
surficial treatment of a riverbank, while the soil
reinforcement method mentioned above is designed to be
internal to the slope. Specially engineered cells and
mattresses have been developed to reduce the erosive nature
of water on slopes or embankments. Revetment of pre-formed
fabric grids vary in shape and design as well as method of
installation; however, each is effective at preventing soil
loss at the toe of slopes and reducing the erosive action of
waves and water. An example of a mattress revetment as it

applies to riverbank stabilization is shown in Figure IV-4.

The addition of geotextile fabrics to a slope allows banks
to be constructed more steeply, reducing the guantity of
fill material required. Synthetic slope reinforcement
includes tubular gabions and mattress revetments. Though
not internally reinforcing the soil, both tubular gabions
and mattress revetments prevent the erosive action of water
currents and wave action upon a bank. Use of these
synthetic structures is most effective at the toe of a bank
under the influence of wave and water action. Figure IV-3
shows the general configuration of geotextile revetment as

it applies to riverbank stabilization.

Natural fiber matting provides plants and vegetation an
opportunity to become established and stabilize sections of
banks which are not directly influenced by water elevation
or wave action. Several types of natural fiber matting are
produced, some with a life expectancy of 5 to 10 years.
While not capable of reinforcing the soil directly, natural
fiber matting combines longevity and strength, enabling
vegetation to develop root systems which strengthen and

reinforce the scil. Use of natural matting is limited to

Iv-12
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those areas of the bank which are not directly influenced by
eroding action of the water, Either method of slope
reinforcement or protection provides a strong, stable base
for vegetation and plantings. Depending upon the type of
protection installed, vegetation could aide in strengthening
the bank. Photo Panel IV-1 shows slope reinforcement used

on the Connecticut River.

The U.S. Corps of Engineers conducted riverbank
stabilization experiments within the Turners Falls poocl in
1980 as part of the Streambank Erosion Control Evaluation
and Demonstration Act of 1974. Five different techniques of
bank protection, totaling approximately 2,000 ft, were
installed. Stabilization methods included a precast
cellular concrete block mattress, an autoc tire wall
assembled in layers, installed with and without filter
fabric, and an auto tire mattress also installed with and
without filter fabric. Some grading of the riverbank was
performed to accommodate installation of stabilization
techniques. Above the normal high water elevaticen
vegetation was used to stabilize the bank. While some small
areas of headcutting occur above the stabilization
technigques, due to flood flows, these aréas quickly
revegetate after flood waters recede. Each methed of
stabilizatien has proven to be an effective means of
preventing riverbank erosion. Figure IV~5 shows the five
methods of stabilization used by the Army Corps of Engineers
within the Turners Falls pool. Phote Panel IV-2 shows the
precast cellular concrete block mattress used on the

Connecticut River.

Structural Optiens

a. Fieldstene

Fieldstone bank protection consists of a layer of stone
placed on top of a slope or embankment to prevent movement
of upland soils by rain and surface runecff and meovement of
riverbanks due to current and wave action. Fieldstone

Iv-14
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varies in size and weight depending upon the particular
application, and can be selectively placed or randomly
dumped.

Fieldstone bank protection is applicable under several
different conditions. Steep highway embankments can be
stabilized by the use of fieldstone and, at the same time,
combat the effects of surface runoff. Along coastal
shorelines, stone is used to prevent deterioration of banks
by wave action. In streams and rivers, fieldstone
stabilizes the bank, prevents river currents and wave action
from removing soil and vegetation, and prevents erosion at
the toe of the bank.

Fieldstone is effective in various situations and site
conditions, and is capable of withstanding the erosive
forces of water, surface runoff, and wave action.
Fieldstone toe protection consists of gquarried stone graded
according to size and weight requirements needed to prevent
disturbance under high velocities of flood flows and erosive
wave action. Figure IV-6 shows the general configuration of
stone situated on a riverbank. Photo Panel IV-1 shows stone
placed along the banks of the Connecticut River at Munn's
Ferry Campground and Barton Cove to prevent bank erosion.
Repair and stabilization work was performed in 1976, 1984,

and 1986, respectively.

Stone has been successfully used along the bank of
Buffalo Creek in western New York. 1Its effectiveness was
increased when used in conjunction with other stabilizatien
technigques. The use of stone along the banks of the
Winooski River in Vermont was "especially effective where
the banks were subject to undercutting." Failure of this
method of stabilization generally occurs when an undersized,

insufficient, or irregular layer of stone is used. But, when

IV-16
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properly engineered, fieldstone can be an effective and
efficient method of stabilizing an eroding bank.

The placement of stone along the Turners Falls headpond has
been quite successful in preventing erosion. Examples of
this type of protection on the headpond date back to at
least 1930. Locations of stone protection are described in
section III.C.2. The stone need only be placed to a height
just above normal high water to be effective. It is usually
associated with some grading and vegetative stabilization
above normal high water where needed. Although some
headcutting above the stone is possible, these areas quickly

revegetate after flood waters recede.

b, Jetties

Jetties are projections of stone, stone-filled cribs, or

rock-filled piles used to deflect water currents away from
shores or banks. Jetties are useful where velocities along
a bank are great enough to remove soil and cause erosion at
the toe. The use of jetties can increase soil depeosition
and enhance stabilization by reducing water velccities on
curved sections of a river, or by preventing the erosive

tendencies of river currents or waves.

The materials needed to construct jetties are very similar
to those required for fieldstone and gabion wall methods of
stabilization. While the fieldstone and gabion methed
require continuocus protection along an eroding bank, jetties
are spaced according to streambank curvature. The use of
jetties in areas where water is deep adjacent to the toe of
the bank, and curvature of the bank is not excessive,
reduces the quantity of materials required to stabilize the
bank, when compared to stabilization with gabions or
fieldstone.

Iv-19
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Pile jettles were used along the Winooski River in Vermont
as part of a bank stabilization program performed in the
mid- 1940s. The effectiveness of the jetties was limited
because of annual fluctuations in river elevation, leading
to overtopping of the Jjetties. In the correct situation,
and when proﬁerly installed, jetties can provide an
effective means of contreolling erosion. The advantage of
reduced material use is limited and based on bank curvature,
with a continuous stabilization method becoming more

economical on curves of a radius of less than 200 .1

c. Stone~filled Timber Cribbing and Live Cribs

Stone-filled timber cribs are composed of interlocking
layers of timber, partially embedded on a slope or bank, and
filled with stones or cobbles. Timber cribbing generally
projects out of the bank slightly, and is inclined back into
the bank 1in order to increase stability. Cribbing is
effective in both dry upland slopes as well as along stream
or riverbanks. Timber cribs are located at the toe of
slopes to prevent soil movement and erosion, and te provide
a means of support for steeper slopes which require re-
grading.

Timber cribbing is useful along embankments or sloﬁes which
require reinforcement of the toe and stabilization of bank
material. Timber cribs reduce the quantity of soil cut from
a bank and the amount of bank affected by regrading. At the
toe of a riverbank, cribs retain bank material and prevent
the loss of soil and erosion by water and wave action.
Stones are placed directly upon foundation bank material and

allowed to settle as needed. A secondary benefit of timber

—— v ——————— ] Nt W2 o

Streambank Erosion Control in the Winooski River, Vermont.
Frank ¢. Edminster.
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cribs is the ability of the stone fill to form a cut-off
wall by settling below the timber cribbing if excessive
undercutting should occur.

Figure IV-7 shows the general configuration of a stone-

filled timber crib situated on a riverbank.

d. Gabians

Gabion walls are stone-filled wire baskets placed on slopes
or embankments to resist soil movement. Gabion walls retain
bank material and are used in circumstances similar to those
which require other forms of retaining walls. They are
capable of retaining bank material and preventing bank

deteriocration and erosion.

Gabion walls can be used in situations similar to those of
concrete retaining walls. On land, gabions are useful in
retaining soll and supporting embankments which might
otherwise require regrading or a change 1in slope. Along
riverbanks, gabions provide structural support for banks,
resist erosion from surface runoff, and prevent eraosion at
the toe of a bank. The open, porous nature of a gabion
creates a suitable environment for plantings and vegetation.
While not directly reinforcing the soil retained by a
gabion, vegetation can be used to enhance a wall
aesthetically.

Figure IV-8 shows the general configuration of a gabion
retaining wall situated on a riverbank.

e, Concrete Retaining Walls

Concrete retaining walls consist of steel reinforced
concrete structures placed on an embkankment or slope to
prevent movement of soil., Generally, retaining walls allow
vertical cuts to be made at some distance into a bank

without requiring a change to existing bank slopes above.

IvVv-21
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Retaining walls also prevent the transportation of soil
through permeable layers within a bank, and protect exposed
vertical banks from the erosive action of water and surface

runoff.

Concrete retaining walls are applicable under several
different circumstances. Roads and highways bounded by
steep banks often require retaining walls to stabilize the

bank without dramatically changing its slope. During the
widening of roadways, embankments are often cut creating
vertical faces at the toe which require reinforcement,
stabilization, and the use of retaining walls. Retaining
walls are also suitable along coastal shores as breakwaters
and soil-retaining structures. Along riverbanks, concrete
retaining walls protect banks from the erosive action of
water and waves, while also retaining soil and preventing
the removal of material from the toe of the bank or at the

water line.

Figure IV-9 shows the general configuration of a concrete

retaining wall situated on a riverbank.

When properly designed and engineered, concrete retaining
walls can be a very effective and reliable means of
protecting riverbanks from erosion, and can be utilized

under a broad range of site conditions.

4, Combined Option

a. Geotextiles and Vegetation

Soil reinforcement and geotextile slope stabilization
methods not only strengthen soil layers, but provide a
stable environment for vegetation and plantings. Plants can
more easily establish root systems, develop new growth, and

naturally strengthen soil when used in conjunction with some
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form of soil reinforcement. Vegetation can be used without
reducing geotextile fabric strength or impairing its

performance.

Soil reinforcement and geotextile fabrics can be used at any
point along a.streambank, allowing vegetation to become
established within any zone of the bank. On upper bank
areas, geotextiles protect seed and plantings from
rainwater and runoff as they develop root systems. 1In the
bank zone and splash zone (from normal low water to flood
elevation) geotextile fabrics protect the toe of slopes ,
prevent soil loss and undercutting, and allow submergent
vegetation to root. Geotextile and vegetation combinations
provide a means of bank support, prevent erosion, and
visually enhance a stabilized slope.

b. Structural and Vegetation
The introduction of vegetation to structural stabilization

options improves the appearance of the stabilization method
and, in some cases, increases the stabilizing effect of the
slope protection. Fieldstone, stone-filled cribs, and
gabions protect the toe of slope along a river from the
erosive forces associated with waves and currents, while
vegetation prevents erosion from occurring in bank areas
above the normal high water elevation. Use of vegetation
within the structural option develops vegetative continuity
from the top of bank to areas below the normal low water
elevation. Plantings are capable of rooting within
fieldstone, and penetrate soil below, creating a tightly
bound stabilization system. Stone-filled timber cribs
easily accommodate vegetation as a method of enhancing the
cribs appearance. Gabions draped with vegetation buffer the
structural appearance of the wire baskets and rock fill.
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5. Site Specific -~ Stabilization Options

Methods of stabilization best suited for erosion sites within the
Turners Falls pool have been based upon the various individual
stabilization techniques discussed above, adjusted to suit site
conditlons and the site-specific causes of erosion, to the extent
these are known. Individual stabilization technigques and
combinations of techniques believed most appropriate for erosion
sites are shown in Figures Iv-1 through IV-4, and Figures IV-6
through IV-9, and form the basis for eroslon site stabilization
options. The combination of techniques depicted in Figures IV-1l
through IV-4 and Figures IV-6 through IV-3 have been used as the
baseline from which cost estimates were developed.
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V. RATING AND RANKING OF EROSION SITES
A. Erogsion Bite Rating Method Overview

In order to compare the physical and environmeﬁtal resource
values and erosion severity evident at sites within the Turners
Falls Pool from a common baseline, ND&T developed a rating system
designed to allow the ranking of identified sites., The system
consists of two overall categories - existing erosion condition

and environmental resource value.

The erosion condition category consists of evaluating two factors
- the percentage of exposed or unvegetated seoil evident at a
given site, and the percentage of remaining vegetated bank which
shows signs of bank movement. The total numerical value assigned
to each site for erosion condition results in a site
characterization ranging from none-to-laow erosion to severe

erosion.

The environmental resource value rating system considered six
factors - wetlands, scenic value, unique plant and wildlife
habitat, recreational value, archaeological/historical value, and
1and use adjacent to the riverbank. Figures V-1 and V-2
highlight the compenents of the rating system and include the
numerical range used for rating these factors and the weighting
values assigned within each category. Table V-1 provides greater

detail regarding the rating of each environmental resource value,

The rating system as it appears in this report is the result of
review and discussion from portions of three workshop meetings.
In June, 1990 the framework for the rating scheme was presented
to the workshop group and the factors to be rated were agreed to.
In July a detailed rating method was presented to the workshop
members which included all variables and numerical values to be
assigned to the rating factors. In August an entire workshop
neeting was held to systematically review and refine the
environmental resource value rating system. ND&T felt that it

was imperative to clearly present and debate the rating method
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TABLE V-1
DETAILED EROSION SITE RATING

METHOD FOR ENVIRONMENTAL
RESQURCE VALUES

WETLANDS

MULTIPL.
A. WETLAND SITE TDENTIFICATION RATING FACTOR

No vegetated wetlands exist beyond
riverbank and river. 50

Isolated vegetated wetlands located
upland from site, but wetland values
not threatened by erosion. 50

Bordering vegetated wetlands and
assocliated wetland values are
slightly threatened by erosion. 75

RATING
Bordering vegetated wetlands and VALUE
associated wetland values are x 1.0
significantly threatened by erosion. 100

The total score for wetland value is based solely on the wetland
site identification score. This score addresses only the
presence of biological wetlands. A minimum score of 50 reflects
the presence of submerged areas and the -riverbank at each site.
The resultant score will range from 50 to 100. This total score
will then be multiplied by 0.15 to produce a final value for use
in rating the erosion site.




TABLE V-1 (Cont.)

VISUAL/SCENIC VALUE

A. WITHIN SIGHT OF RESIDENCE OR MULTIPL.
PUBLIC VIEWING POINT RATING FACTOR
Not within sight of residence or
public viewing point 0
Obstructed view from public viewpoint 20
Within sight of public property with RATING
no stationary viewpoint (i.e., road, VALUE
bridge) 40 x 0.50

Wwithin sight of public viewpoint
or residence 70

within sight of residence and public

viewpoint 100
B. CLASSIFICATION OF VIEWSHED’S MULTIPI..
TLANDSCAPE CHARACTER RATING FACTOR
Not Applicable 0
Common 30 RATING
VALUE
Noteworthy 70 X 0.25
Distinctive 100
C. DOMINANCE OF EROSION SITE MULTIPL.
WITHIN ILANDSCAPE RATING FACTOR
Not Applicable 0
Subordinate 30 RATING
VALUE
Co~Dominant 70 x 0.25
Dominant : 100

The total rating score for visual/scenic value is based on the
addition of landscape character (x 0.25), dominance of erosion
site (x 0.25), and visibility from residence or viewpoint
(x 0.50). The resultant score will range from 0 to 100. This
total score will then be multiplied by 0.15 to produce a final
value for use in rating the overall erosion site.



TABLE V-1 (Cont.)

UNIQUE HABITAT VALUE

MULTIPL.
RIVERINE HABITAT RATING FACTOR
Common habitat for fish,
invertebrates 50 RATING
VALUE
Above average cover and bottom 75 x 0.25
characteristics for fish,
invertebrates
Rare species present 100
. MULTIPL,
UPLAND HADBTTAT RATTNG FPACTOR
Below average habitat conditions
(little to no evidence of
mammals, reptiles) 25
RATING
common upland animal habitat within VALUE
or adjacent to bank 50 x 0.25
Above éverage habitat within or
adjacent to bank (i.e., near
tributary streams, protected
wocded areas) 75
Rare, endangered animal exists on
bank or on land adjacent to bank 100
MULTIPL.
BIRDS /WATERFOWI, HABTTAT RATING FACTOR
Poor habitat for use by birds,
waterfowl 25
Commen habitat within project RATING
area for use by birds/waterfowl 50 VALUE
x 0.25
Resident nesting and/or breeding
bird habitat in riverbank 75
Rare species nesting at site 100




TABLE V-1 (Cont.)

UNIQUE HABITAT VALUE (cont.)

MULTIPL.

D. PLANTS /FLORA (Cn bank, top of bank) RATING FACTCOR
No plants evident 0
Less than 50% plant cover on bank 25

Over 50% plant cover on bank with RATING

common species diversity 50 VALUE

X 0.25

Confirmed rare plant(s) evident 100

The total rating score for unique habitat value is based on the
addition of riverine habitat (x 0.25), upland habitat (x 0.25),
pirds/waterfowl habitat (x 0.25) and the value of plants/flora
(x 0.25). The resultant score will range from 0 to 100. This
total score will then be multiplied by 0.15 to produce a final
value for use in rating the overall erosion site. However, any
incidence of a rare, threatened or endangered species that is on
a published list and is impacted by erosion will automatically
cause that site to receive a 100 rating for unigue habitat wvalue.
These sites may be evaluated separately regarding repair priority
because of thelr unique environmental value.



TABLE V-1 (Cont.)

RECREATION

A, PRESENCE OF RIVERBANK RECREATION MULTIPL.
OR PUBLIC ACCESS SITE RATING TACTOR

No riverbank public access point
exists; or existing recreational
use is not adversely affected by
erosion. 0

Site is under consideration for
recreational use by landowner or
within a recreational plan 25

Recreational use of land adjacent

to riverbank, but not to top RATING
of bank 50 VALUE
¥ 1.0

Recreational use on upland to top
of bank, or on riverbank 75

Waterfront recreational use facility

exists and is adversely affected by

erosion, or waterfront recreational

use has been abandoned due to prior

erosion activity 100

The total rating score for an erosion site’s recreational wvalue
is based solely on the rating for the presence of a riverbank
recreational site or public access point. The score will range
from 0 to 100. This total score will then be multiplied by 0.15
to produce a final value for use in rating the overall erosion
site.




TABLE V-1 (Cont.)}

ARCHAEOLOGICATL /HISTORICAL VALUE

Al. DOCUMENTED PRESENCE OF MULTIFL.
ARCHAECLOGICAL RESCURCES RATING FACTCR
*(If no test pits exist, proceed
to 1B)
No archaeological resources present 0

No riverbank findings, but adjacent

sites found on upland 50
RATING
Archaeological sites evident on less VALUE
than 100 ft of riverbank shoreline 30 x 1.0
Riverbank sites evident on over 100 ft
of riverbank shoreline 100
A2. RATED PROBABILITY OF FINDING MULTIPL.
ARCHAEQLOGICAIL RESOURCES RATING FACTOR
*(If subsurface site investigation
has been performed at site,
proceed to Al.)
Low probability (poorly drained
or disturbed areas) 20
RATING
Moderate probability (near water, VALUE
well drained soils) 50 x 1.0

High probability (near water, level,
dry, well drained soils) 80

The total rating score for archaeological/historic value is based
solely on the rating of either the value of documented resources
(x 1.0) or the probability of finding resources (x 1.0)
(whichever one applies, but not both). The resultant score will
range from O to 100. This total score will then be maltiplied by
0.15 to produce a final value for use in rating the overall
erosion site.



TABLE V-1 (Cont.)

LAND USE VALUE

MULTIPL.
AGRICULTURAL USE RATING FACTOR
' No agricultural use Q

SEE
Productive agricultural land; SUMMARY
cultivated over 100 ft from ' 50 DISCUSSION
riverbank
Productive agricultural land;
cultivated within less than 100 ft
of riverbank 75

MULTIPL.
RESIDENTIAL USE RATING FACTOR
No residential use 0

SEE
Residence exists; set back SUMMARY
more than 101 ft from riverbank 50 DISCUSSICH
Residential structure is between
50 ft and 100 ft from riverbank 80
Residential structure is within
50 ft of riverbank 100

MULTIPL.
COMMERCIAL /INDUSTRIAL RATING FACTOR
No commercial/industrial use 0
Riverfront property controlled
or owned by commercial/indus-
trial user but not currently
utilized 50

SEE
Associated facility exists and SUMMARY
is 101 to 200 ft from river 60 DISCUSSICON
Associated facility exists and
is 50 to 100 ft from river 80
Associated facility is less
than 50 ft from river 100




TABLE V-1 (Cont.)

LAND USE VALUE (cont.)

MULTIPIL.
D. UNDEVELOPED QOPEN OR WOCDED TLAND RATING FACTOR
Not Applicable 0
SEE
Undeveloped private land SUMMARY
present 50 DISCUSSION
Publically accessible undeveloped
land present 75
MULTIPL.
E. UTILITY, ROAD, RATITROAD RATING FACTOR
No facilities near erosion site 0
Facllity is set back from site, or
adequate structural reinforcement
exists to counter potential impacts
from erosion 20
SEE
Ercsion is within 50 ft of facility: SUMMARY
no present indication of damage 60 DISCUSSION

Erosion is within 50 ft of facility
and could endanger structural
integrity 80

Erosion is presently damaging
structural integrity of facility _ 100

The total rated score for determining land use value is based on
the following method. If only one land use type is evidenced
near the erosion site, then the rated score is multiplied by 1.0.
If two land use types are evidenced and rated, then the total
rated score is equal to the sum of the two land use scores
multiplied by 0.6. If three land use types are evidenced, then
the total rated score is equal to the sum of the three land use
scores multiplied by 0.5. If four land use types are evidenced,
then the total rated score is equal to the sum of the four land
use scores multiplied by 0.4.

This method is designed to recognize the increased value of sites
where multiple land use values exist. This total score will then
be multiplied by 0.25 to produce a final value for use in rating
the overall erosion site.



being used in this master plan and incorporate the comments and
suggestions of participating local and state officials and
landowners. This component of the master planning process
represents a coordinated effort at striving to fairly assess what
is deemed important to both the residents and local users of the
river, as well as agencies responsible for regulating resources

within the river.

Both the US Army Corps of Engineers and the US Soil Conservation
Service were initially contacted regarding the existence of an
.erosion classification system. Neither agency knew of any
system, but they suggested criteria from which a system could be
developed. Recommended criteria included riverbank height,
slope, soil exposure and soil movement. After analyzing the
importance of these criteria as they relate to the project area,
and testing several different rating systems, ND&T developed a
method of classifying existing erosion which incorporates soil
exposure and the amount of movement within the vegetated
riverbank area at a given erosion site. Bank height and slope
were deemed more indicative of the susceptibility or rate of
erosion at a site rather than the present degree of erosion.

Each erosion site has been evaluated based on summer conditions,
when vegetation and its coverage are more apparent. Winter and
early spring evaluations are considered misleading since bank
vegetation is not easily observed and snow cover and freezing
conditions preclude observation of tension cracks or signs of

recent movement.

The chosen erosion conditions classification system bases an
erosion site's severity on the percentage of soil exposure and
the percentage of remaining vegetated area which displays signs
of bank or soil movement. Each rating component has been
assigned five value ranges. The higher the rated value, the more
severe the erosion condition. As seen in Figure V-1, the value
range for percentage of soil exposure is from 10 to 50, while the
value range for bank or soil movement is 5 to 25. A higher

weighting has been given to the percentage of soil exposure since
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exposed soil is considered completely susceptible to erosion.
Vegetated areas, meanwhile, even though moving, failing, or
sloughing are still substantially more resistant to erosion
because of the root mass and binding action of the vegetative
cover. The composite value which results from adding the two
rated values together is then used to characterize each erosion
site.

Once each erosion site was defined, an inventory of the
environmental resource values present or influenced by a
particular site was completed. In order to equltably compare
these values between sites, an environmental resource value
rating system was developed. After reviewing the available types
of rating systems in existence, a method was developed which
rated wetlahds, scenic values, flora and fauna habitat values,
recreational value, archaeclogical/historical wvalue and land use
value at each site.

No previously used comprehensive environmental rating system
specifically desligned for use within riverbank areas was

‘uncovered. ©Other wetland rating methods have been formulated and

were analyzed, and scenic value guidelines created by the
Commonwealth of Massachusetts were incorporated into the rating
system, Ratings related to habitat value acknowledge the
presence of rare, threatened and endangered species documented by
Vermont, New Hampshire and Massachusetts. Likewise, known
archaeological resources registered with each of the three states
are gilven major emphasis. Recreational use and various land use
types are rated according to their proximity to an erosion site.
Table V-1 indicates how each variable within the environmental
resource value rating system was rated and gives the range of
numerical values available for assignment.
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As stated above, the final method chosen represents a collective
effort between ND&T and Workshop participants. As shown on
Figure V-2, the method rates each variable on a 0-100 basis and
weights land use value slightly higher than the other five
variables. Land use either at or adjacent to a riverbank erosion
site was given more value because it represents a constant use of

the riverbank area and its immediate environs.

This system allows the ranking of erosion sites both
comprehensively or for individual erosion characteristics or
resource values. For instance, all sites can be ranked
separately for their unique habitat value and then compared to
the overall rating for existing erosion condition. Or, all sites
can be ranked in terms of the percentage of remaining vegetated
bank which show signs of bank movement and then cross-reference
highly rated sites with soil types that are highly susceptible to
erosion. The flexibility built into the system is designed to
allow any combination of features to be compared and analyzed.
Combined with the coverage overlay capability inherent in the GIS
computer data management system, rating numbers assigned to each
erosion site can be compared to any of the 20 informational

layers added to the data base.

It is also important to remember that this document is a master
plan and, as such, should be prepared in a format which easily
allows for the updating of existing data and the addition of new
data layers as they become available. The GIS data base is
tailor-made to suit this objective. The rating method, likewise,
was designed to create a consistent and comprehensive method for
future periodic ratings to be compared with the initial ratings
provided in this report. The success or failure of riverbank
management initiatives implemented through this report can be

consistently tracked using this rating method.




B. Eroajion 8ite Rating Results

1. Existing Erosion Conditions

As explained above, the rating numbers for existing erosion
condition reflect the physical conditions encountered in 1550 in
terms of the percentage of soll exposure at a given riverbank
site and the level of noticeable movement within the vegetated
section of the riverbank. Section III-C of this Master Plan
specifies the location, length and characterization of all 76
identified erosion sites. These 76 sites comprise 13.6 miles of
riverbank and are shown on Maps Al-1 through Al-7 1in
Attachment A. A summary table restating these rating numbers is
provided in Table V-2. These rating numbers will be merged with
the environmental resource rating numbers in Part C of this
section to generate a comprehensive rating for each erosion site.

2. En nmental Resource Value Ratin

This section will display rating values for each of the six
environmental values analyzed and will then show the overall
environmental values assigned to each erosion site. Maps A2-1
through A2-7 in Attachment A show the environmental resources
being analyzed as they relate to one another throughout the
project area. They are helpful in showing not only where
resources intersect the riverbank, but alsc where resources are
situated away from riverbank areas. Tables V-3 through V-5
display environmental rating numbers for each of the six
environmental resource categories investigated. Tabkles V-10

and V-11 display the overall environmental ratings for each site.
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TABLE V-2

EROSTION CLASSIFICATION SUMMARY

SITE EROSION CLASSIFICATION
LENGTH RATTING
(£t} NUMERICAT CONDITION
RATING
1 218 35 MODERATE
2 496 30 MODERATE
3 298 25 LOW-MODERATE
4 395 35 MODERATE
5 533 25 LOW-MODERATE,
6 623 25 LOW-MODERATE
7 407 40 MODERATE—~SEVERE
8 830 40 MODERATE—SEVERE
9 605 25 LOW~MODERATE
10 184 40 MODERAT E~SEVERE
11 392 25 LOW-MODERATE
12 782 35 MODERATE,
13 949 40 MODERATE—SEVERE
14 1024 20 LOW-MODERATE
15 1177 25 LOW-MODERATE
16 476 35 MODERATE
17 316 40 MODERATE-SEVERE
18 406 25 LOW-MODERATE
19 706 25 LOW-MODERATE
20 270 35 MODERATE
21 1235 40 MODERATE—SEVERE
22 615 30 MODERATE
23 437 40 MODERATE-SEVERE
24 2042 25 LOW~MOD ERATE
25 812 40 MODERATE—SEVERE
26 1023 35 MODERATE,
27 589 25 LOW-MODERATE
28 991 45 MODERATE-SEVERE




TABLE V-2 - continued

ERQSION CLASSIFICATION SUMMARY

SITE EROSION CLASSIFICATION
LENGTH RATING
(£t) NUMERICAL CONDITION
RATING

29 540 B 35 MODERATE T
30 1677 30 MODERATE
31 2449 35 MODERATE
32 304 40 MODERATE—~SEVERE
33 4069 35 MODERATE
34 601 30 MODERATE
35 537 35 MODERATE
36 444 35 MODERATE
37 517 25 1.OW—MODERATE
38 770 60 SEVERE
39 500 30 MODERATE
40 667 25 1.0W-MODERATE
a1 478 40 MODERATE~SEVERE,
42 751 35 MODERATE
43 619 35 MODERATE
a4 1267 40 MODERATE-SEVERE
45 248 35 MODERATE
a6 1231 30 MODERATE
47 505 40 MODERATE-SEVERE
48 1026 35 MODERATE
49 573 30 MODERATE
50 1079 25 T.OW—MODERATE
51 1111 40 MODERATE-SEVERE
52 1063 35 MODERATE
53 1342 25 LOW-MODERATE
54 510 30 MODERATE
55 911 20 LOW-MODERATE
56 4126 25 1.OW~MODERATE
57 993 30 MODERATE
58 706 A5 MODERATE~SEVERE



TABLE V-2 - continued

EROSTON CLASSIFICATION SUMMARY

PR — RROSION CLASSTFICATION
(ft) NUMERICAL CONDITION
RATING

59 2000 25 LOW-MODERATE
60 1627 60 SEVERE
61 454 30 MODERATE
62 642 35 MODERATE
63 3015 40 MODERATE~SEVERE
64 1969 30 MODERATE
65 723 25 LOW-MODERATE
66 2909 25 LOW-MODERATE
67 758 25 LOW~MODERATE
68 645 30 MODERATE

69 2335 40 MODFRATE—SEVERE,
70 588 30 MODERATE
71 555 30 MODERATE
72 1012 25 LOW~MODERATE
73 189 30 MODERATE
74 596 40 MODERATE-SEVERE
75 860 40 MODERATE—SEVERE
76 128 40 MODERATE-SEVERE

TOTAL 71650  FT

13.57




a. Wetland Value

Wetland values for each erosion site are shown on Table V-3,
which lists each erosion site consecutively. The resultant
scores reflect the proximity of a given erosion site to any
adjacent wetlands that may abut the riverbank. Section III-
B.5 of the Master Plan describes the overall wetland values
within the Project Area, including their relationship to
riverbank areas. Only three erosion sites (11, 51 and 23)
are deemed to possess wetlands that are significantly
threatened by future erosion. Another 11 sites are adjacent
to wetlands that may be slightly threatened by future
erosion; simply due to the fact that a small portion of the
wetland abuts an erosion site. The remaining 62 sites are
not adjacent to any bordering vegetated wetlands. The vast
majority of the Project Area's 336 wetlands are situated
upland from the riverbanks and are thus unimpacted by
riverbank erosion. It can be concluded that the present

impact of erosion on existing wetlands is negligible.



TABLE V-3
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

WETLAND RESOURCE RATING

g STTE WETLAND
(ft) NUMERICAL
RATING
1 218 7.5
2 496 7.5
3 208 7.5
4 395 7.5
5 533 7.5
6 623 7.5
7 407 7.5
8 830 7.5
9 605 7.5
10 184 7.5
11 392 15.0
12 782 11.3
13 949 7.5
14 1024 7.5
15 1177 7.5
16 476 7.5
17 316 7.5
18 406 7.5
19 706 7.5
20 270 7.5
21 1235 7.5
22 615 7.5
23 437 15.0
24 2042 11.3
25 812 7.5
26 1023 7.5
27 589 7.5
28 991 7.5
29 540 11.3




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-3

{continued)

WETLAND RESOURCE RATING

P SITEENGTH WETLAND
(ft) NUMERTCAL
RATING
30 1677 11.3
31 2449 7.5
32 104 7.5
13 4069 7.5
34 601 7.5
15 537 7.5
36 444 7.5
37 517 7.5
18 770 7.5
39 500 7.5
40 667 7.5
a1 478 7.5
42 751 7.5
43 619 11.3
44 1267 7.5
45 248 7.5
46 1231 11.3
47 505 7.5
48 1026 7.5
49 573 11.3
50 1079 7.5
51 1111 15.0
52 1063 11.3
53 1342 7.5
54 510 7.5
55 911 7.5
56 4126 7.5
57 993 7.5
58 706 7.5



TABLE V-3 (continued)
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

WETLAND RESOURCE RATING

P SITEENGTH WETLAND
(£t) NUMERICAL
RATING
59 2000 7.5
60 l627 11.3.
6l 454 7.5
62 642 11.3
63 3015 7.5
64 1969 7.5
65 723 7.5
66 2909 7.5
67 758 7.5
638 645 7.5
69 2335 7.5
70 588 7.5
71 555 11.3
72 1012 7.5
73 389 7.5
74 ha6 7.5
75 860 7.5
76 128 7.5




b. Unigue Habitat Rating

Table V-4 lists each erosion site consecutively in terms of
associated riverbank habitat value, The resultant scores
reflect the characterization of a giﬁen erosion site's
habitat for fisheries, wildlife or protected plant species.
Section III-B.6 of the Master Plan describes the overall
habitat values within the Project Area, including their
relationship to riverbank areas,

Tt was decided that all riverbank areas inherently possess a
habitat value that is important, given their proximity to
the river and the associated %"edge" habitat that exists
within any riverbank. As such, the lowest score assigned to
any erosion site was a 7.5 (or 50%). Any site possessing a
legislatively protected species was automatically rated 15.0
- the highest rating possible. Ten different sites contain
protected species - nine sites possessing rare plants and
one site (#76) adjacent to a Bald Eagle nest. Other sites
with a wide varilety of common species habitat or a
relatively large habitat area received above average ratings
(i.e., bank swallow nesting cavities, waterfowl nest sites).
A total of 26 sites received a rating above 7.5, but below
the 15.0 reserved for protected species habitat. The
remaining 40 ercsion sites were considered average or below
average habitat areas.

It should be noted that in some instances, the eroded banks
aid habitat conditions within a riverbank area. For
instance, bank swallows favor unvegetated cliffs near the
river and certain rare plants tend to favor freguently
flooded areas that are relatlvely open. This factor must be
considered when deciding whether to stabilize a given
erosion site. If the completed riverbank repair work does
not protect the existing environmental resource value that
makes a given site important, then the stabilization work is
going to directly conflict with the objective of protecting
a valued resource. These rating values dictate the relative

importance of riverbank habitat areas, and do not



necessarily reflect the urgency attributed to stabilizing
that site. A case-by-case assessment of each erosion site's
existing environmental value must be weighed against the

consequences of altering that site.

Existing erosion conditions do not appear to be negatively
impacting the integrity of the Turners Falls Pool's wildlife
community. In fact, the loss of vegetation at certain
eroded sites tends to create alternative habitat conditions
that expand diversity. Riverbank stabilization work may
cause a greater negative impact to significant wildlife and
plant communities than allowing erosion to gradually advance

and retreat.
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CONNECTICIPF RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-4

UNTQUE HABITAT RESOURCE RATING

#SITELENGTH UNIQUE HABITAT
(ft)  NUMERICAL
RATING
1 218 7.5
2 496 7.5
3 298 15.0
4 395 15.0
5 533 15.0
6 623 7.5
7 407 15.0
8 830 7.5
9 605 8.4
10 184 15.0
11 392 7.5
12 782 15.0
13 949 15.0
14 1024 7.5
15 1177 8.4
16 476 7.5
17 316 7.5
18 406 7.5
19 706 7.5
20 270 15.0
21 1235 7.5
22 615 7.5
23 437 8.4
24 2042 8.4
25 812 15.0
26 1023 8.4
27 589 7.5
28 991 7.5
29 540 3.4



TABLE V-4 (continued)
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

UNIQUE HABITAT RESOURCE RATING

#SITELENGTH UNIQUE HABITAT
(£t)  NQMERTCAL
20 1677 8.4 B
31 2449 7.5
az 304 8.4
a3 4069 7.5
34 &01 8.4
as 537 7.5
a6 444 7.5
7 517 7.5
38 F70 7.5
39 500 7.5
40 667 8.4
41 478 8.4
42 751 8.4
43 619 8.4
44 1267 9.5
45 248 7.5
46 1231 7.5
47 505 7.5
48 1026 7.5
49 K73 8.4
BO 1079 8.4
51 1111 7.5
52 1063 7.5
h3 1342 7.5
54 510 7.5
5153 911 7.5
56 4126 g.4
57 993 7.5

58 706 8.4




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-4 {continued)

UNIQUE HABITAT RESOURCE RATING

#SITELENGTH UNIQUE HABITAT
(ft) NUMERICAL
RATING
59 2000 7.5
60 1627 8.4
61 454 .
62 642 8.4
63 3015 7.5
64 1969 7.5
65 723 8.4
66 2909 .
67 758 7.5
68 645 8.4
69 2335 8.4
70 588 7.5
71 555 7.5
72 1012 7.5
73 389 8.4
74 596 8.4
75 860 8.4
76 128 15.0



c. Scenic Resources

Table V-5 lists each erosion site consecutively in terms of
its associated scenic value. The resultant scores reflect
the visibility of a given erosion site as it relates to any
public viewpoints or residences, the dominance of that
erosion site within the local landscape and the overall
landscape character of the scenic viewshed that contains the
erosion site. Section III-B.7 of the Master Plan describes
the overall scenic values within the Project Area, including

their relationship to certain erosion sites.

only 11 erosion sites received a rated score above 7.5 (or
50 percent). The top two rated sites are sites 58 and 63,
each scoring a 10.5. Both sites are in a "noteworthy"
landscape viewshed within the river, and are co-dominant
features within the immediate landscape. Site 58 is visible
from a public viewpoint and site 63 is directly across from
the Dry Brook riverfront residential community. Seven sites
receive a 9.0 rating, primarily due to their location within
sight of a public viewpoint and either the dominance of the
erosion site or the noteworthy character of the erosion
site's local landscape. Site 69 is particularly dominant
when viewed from the from the NUSCO Riverview Picnic Area,
which receives a fairly high degree of use. Fifty-nine
erosion sites scored below 7.5, indicafing that the wvast
majority of erosion sites are simply not visible, except by
boaters for relatively brief periods. Hence, the average
viewer is relatively unimpacted by any erosion conditions

that occur presently.
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TABLE V-5
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

SCENIC/VISUAL RESOURCE RATING

SITE SCENIC/VISUAL
# LENGTH
() NRATING
1 218 3.8
2 496 3.8
3 298 2.3
4 395 2.3
5 533 2.3
6 623 2.3
7 407 3.8
a A30 3.8
9 605 5.0
10 184 3.8
11 392 3.8
12 782 3.8
13 949 3.8
14 1024 2.3
15 1177 2.3
16 476 2.3
17 316 3.8
18 406 2.3
19 706 2.3
20 270 2.3
21 1235 3.8
22 615 3.8
23 437 2.3
24 2042 2.3
25 812 3.8
26 1023 2.3
27 589 7.5
28 991 3.8
29 540 2.3



TABLE V-5
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

(continued)

SCENIC/VISUAL RESOURCE RATING

g STTE 'SCENIC/VISUAL
TR NUMERICAL
RATING
30 1677 2.3 _“
31 2449 2.3
32 104 3.8
33 4069 2.3
34 601 5.3
15 537 5.3
16 444 2.3
37 517 5.3
38 770 6.8
39 500 5.3
40 667 8.3
41 478 6.8
42 751 6.8
43 619 6.8
44 1267 5.3
45 248 2.3
46 1231 2.3
47 505 2.3
48 1026 2.3
49 573 2.3
50 1079 2.3
51 1111 3.8
52 1063 2.3
53 1342 9.0
54 510 7.5
55 911 9.0
56 4126 7.5
57 993 9.0
58 706 10.5




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-5 (continued)

SCENIC/VISUAIL RESOURCE RATING

P SITEENGTH SCENIC/VISUAL
o (ft)  NUMERICAL
RATING
59 2000 5.3
60 1627 8.0
61 454 5.3
62 642 3.8
63 1015 10.5
64 1969 3.8
65 723 2.3
66 2909 7.5
67 758 3.8
68 645 2.3
69 2335 9.0
70 588 9.0
71 556 7.5
72 1012 7.5
73 189 9.0
74 596 9.0
75 860 2.3
76 128 3.8



d. Archaeclogical/Historical Value

Table V-6 lists each erosion site consecutively in terms of
associated archaeological wvalue. The resultant scores
reflect the proximity of a given erosion site to any
adjacent riverbank archaeological site, or the probability
associated with discovering an archaeological resource at
the erosion site. Section III-B.8 of the Master Plan
describes the overall archaeological and historical values
within the Project Area, including their relationship to
riverbank areas. Information used for this rating exercise
'is based on an investigation conducted in 19290 by the

University of Massachusetts Archaeology Department.

The Connecticut River valley is well established as an
important historic and prehistoric area. The study
conducted by the University of Massachusetts pointed out a
significant number of known archaeological sites, as well as
extensive riverbank zones possessing a high probability for
the discovery of artifacts. Thirty-four erosion sites abut
existing archaeological sites and another 34 are immediately
adjacent to zones of high probability or are near a known
upland site that does not abut the riverbank. Only seven
erosion sites were found to have a low probability of
containing archaeological resources and one site was rated
moderate probability. These findings are not surprising,
given the favorability of river valleys and flat river
terraces for settlement by Native Americans between 500 and

3000 years ago.

Given the incidence of these known archaeological sites and
the probability of discovering additional sites, most
planned riverbank stabilization work will require some
amount of subsurface testing. Once confirmation of the
exact location of artifacts is made, these resources can

either be protected through riverbank armoring or retrieved.
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Of all environmental resources inventoried along the Turners
Falls Pool, archaeological resources cover the broadest zone
in relation to erosion sites. It is difficult to assess the
precise impact of existing erosion where the location of
artifacts, or even the existence of artifacts, is unknown.
Monitoring of erosion sites with known resources abutting
the riverbank may be necessary in order to prevent the loss
of artifacts.

<
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TABLE V-6
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

ARCHAEOLOGICAL/HISTORICAL RESOURCE RATING

SITE ARCHAEOLOGICAL/HISTORICAL
LENGTH

#
(ft) NUHMERICAL
RATING
1 218 12.0
2 496 12.0
3 298 15.0
4 395 15.0
5 533 15.0
6 623 | 3.0
7 407 3.0
8 830 3.0
a 605 3.0
10 184 15.0
11 392 15.0
12 782 15.0
13 949 15.0
14 1024 15.0
15 1177 15.0
16 476 15.0
17 316 15.0
18 406 12.0
19 706 12.0
20 270 3.0
21 1235 12.0
22 615 12.0
23 437 12.0
24 2042 12.0
257 812 12.0
26 1023 12.0
27 589 7.5
28 991 3.0
29 540 12.0




TABLE V-6 (continued)
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

ARCHAEOLOGICAL/HISTORICAL RESOURCE RATING

4 STTE_ . ARCHAEOLOGICAL/HTSTORTCAL
T (ft) NUMERICAL T
RATING
30 1677 15.0 o
31 2449 12.0
32 304 12.0
33 4069 12.0
34 601 12.0
35 537 12.0
36 444 12.0
37 517 15.0
8 770 12.0
39 500 15.0
40 667 12.0
a1 478 12.0
42 751 12.0
43 619 12.0
44 1267 12.0
45 248 15.0
46 1231 12.0
47 505 12.0
48 1026 12.0
49 573 15.0
50 1079 12.0
51 1111 12.0
52 1063 15.0
53 1342 15.0
54 510 15.0
55 911 15.0
56 4126 15.0
57 993 15.0
58 706 15.0



TABLE V-6 (continued)
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

‘ ARCHAEOLOGICAL/HISTORICAL RESOURCE RATING

SITE ARCHAEOLOGICAL/HISTORICAL
¥ LENGTH
(ft) NUMERICAL
N RATING
59 2000 15.0
60 1627 15.0
61 454 15.0
62 642 12.0
63 3015 12.0
64 1969 12.0
65 723 12.0
66 2909 12.0
67 758 15.0
68 645 15.0
69 2335 15.0
70 588 15.0
71 555 15.0
72 1012 15.0
73 389 12.0
74 596 15.0
75 860 3.0

76 128 15.0




e. Recreational Resources

Table V-7 lists each erosion site consecutively that
possesses or is adjacent to a riverbank recreational site,.
Section III~B.9 of the Master Plan describes the overall

recreational values within the Project Area.

Only five eroslon sites were rated above zero. ©f these,
bnly site 74 received a 15.0 rating (or 100%)., This site is
a slide area located on Barton Peninsula with campsites
located above the erosion site. Its high rating was
asslgned because the existing erosion has already caused the
abandonment of two campsites. Site 39 is rated relatively
high because of its proximity to publicly accessible town
property near the riverbank. There are no other instances
where recreational sites intersect existing erosion sites.
Consequently, riverbank erosion's impact on existing

riverbank recreational resources is extremely minimal.

It was determined that riverbank erosion on its own did not
interfere with existing recreational activity taking place
on the river surface (i.e., boating, water skiing). Views
of erosion sites which may impact recreational users are
addressed within the scenic resource rating section of the
rating method,

<
I

17



TABLE V-7
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

RECREATIONAT. RESOURCE RATING

p SITEENGTH RECREATTONALT.
(£t) NUMERICAL
RATING
1 218 0.0
2 496 0.0
3 298 0.0
4 395 0.0
) 832 0.0
é 623 0.0
7 407 0.0
8 830 0.0
9 605 0.0
10 184 0.0
11 392 0.0
12 782 0.0
13 949 0.0
14 1024 0.0
15 1177 0.0
16 476 0.0
17 ale 0.0
18 406 0.0
19 706 0.0
20 270 0.0
21 1235 0.0
22 615 0.0
23 437 0.0
24 2042 0.0
25 812 0.0
26 1023 7.6
27 589 0.0
28 991 0.0
29 540 0.0




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-7 {continn

ad)

RECREATIONAL RESOURCE RATING

SITE RECREATIONAL
# LENGTH
(ft) NUMERICAL
RATING
T30 1677 0.0 T
31 2445 0.0
32 304 0.0
33 4069 0.0
34 601 0.0
35 537 0.0
36 444 0.0
37 517 0.0
38 770 0.0
39 500 11.3
40 667 0.0
41 478 0.0
42 751 0.0
43 619 0.0
A4 1267 0.0
45 248 0.0
46 1231 0.0
47 505 0.0
43 1026 0.0
49 573 0.0
50 1079 0.0
51 1111 0.0
52 1063 0.0
53 1342 0.0
54 510 0.0
55 911 0.0
56 4126 0.0
57 993 0.0
58 706 0.0



TABLE V-7 (continued)
CONNECTTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

RECREATTONAL RESOURCE RATING

P SITEEHGTH RECREATTONAL
T(£E) NUMERTCAL
____RATING
59 2000 0.0
60 1627 0.0
61 454 0.0
62 642 0.0
63 3015 0.0
64 1969 0.0
65 723 0.0
66 2909 0.0
67 758 0.0
68 645 0.0
69 2335 0.0
70 588 0.0
71 555 0.0
72 1012 7.5
73 189 7.5
74 596 15.0
75 BoO 0.0

76 128 0.0




f. Land Use

Table V-8 lists each erosion site consecutively in terms of
its adjacent land use value. The resultant scores reflect
both the proximity of a given erosion site to any adjacent
land use as well as the rated value of that land use. By
design, land use values were weighted higher than the other
five envirenmental resource values rated in this Master
Plan. They are based on a 0 to 25 score, rather than the 0
to 15 score attributed to the remaining wvariables. Section
ITI-B.10 of the Master Plan describes the overall land use
types existing within the Project Area.

The highest land use rating was a 23.3 (or 93%) assigned to
site 38, immediately northeast of the Route Ten Bridge.
This ercsicn site is presently adjacent to the supporting
infrastructure of the bridge and may impact the integrity of
the structure if erosicon continues. NUSCO has contacted the

Massachusetts Department of Transportation regarding this

situation. Site 38 is also within 100 feet of existing
agricultural land. Thirty-eight different erosicn sites
received a rating of 18.8 (or 75%). The vast majority of

these sites are within 100 feet of an adjacent agricultural
field. Only one erosion site rated below a 12.5 {or 50%) in
land use value,

Over 73% of the 13.6 miles of erosion sites abut wooded
property. The land use often changes within 100 feet of the
top of bank, however, and that relaticnship is reflected in
these rating values. By weighting land use valuesg higher
than the other environmental resources, the resultant score
is meant to emphasize the congoing importance of the
resources adjacent to the riverbank which are constantly
utilized by a given landowner.



The overall impact to land use assoclated with existing
erosion conditions can be characterized as minimal. The
loss of agricultural land has been evidenced at sites, and
efforts were made in this Master Plan to gquantify land
losses at impacted areas. No buildings, roads, railroads,
or utility structures are presently endangered by erosion.
As discussed in Section VI, riverbank loss has occurred in
isolated areas, but has not generated a significant impact
on present land uses. It should be noted that NUSCC owns
81% of the riverbank lands along the Turners Falls Pool, and

is the impacted landowner in most cases.

V=42




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-8

LAND USE RESCURCE RATING

] STTE LAND USE
(£t) NUMERICAL

RATING

1 218 15.0
2 496 12.5
3 298 18.8
4 395 18.8
5 533 18,8
6 623 12.5
7 407 12.5
8 830 12.5
9 605 12.5
10 184 18.8
11 392 12.5
12 782 18.8
13 949 18.8
14 1024 18.8
15 1177 12.5
16 476 12.5
17 316 12.5
18 406 18.8
19 706 11.3
20 270 12.5
21 1235 18.8
22 615 18.8
23 437 12.5
24 2042 18.8
25 812 18.8
26 1023 18.8
27 589 15.0
28 991 18.8
29 540 12.5



TABLE V-8 (continued)
CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

LAND USE RESOURCE RATING

p SITEENGTH LAND USE
(£t) NUMERICAL
RATING
_#_30 1677 18.8
31 2449 18.8
3z 304 12.5
33 4069 18.8
34 601 12.5
35 537 12.5
36 444 18.8
37 517 18.8
38 770 23.3
39 500 15.0
40 667 18.8
41 478 18.8
42 751 12.5
43 619 18.8
44 1267 18.8
45 248 12.5
46 1231 18.8
47 505 12.5
48 1026 18.8
49 873 15.0
50 1079 18.8
51 1111 12.5
52 1063 15.0
53 1342 12.5
54 510 12.5
55 911 12.5
56 4126 15.0
57 9493 18.8

58 706 l1a.8




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-8

(continued)

LAND [SE RESOURCE RATING

4 SITEENGTH LAND USE
(ft) NUMERICAL
~ RATIRG
59 2000 18.8
60 1627 18.8
61 454 12.5
62 642 12.5
63 3015 18.8
64 1969 18.8
65 723 12.5
66 2909 18.8
67 758 18.8
68 645 18.8
69 2335 18.8
70 588 18.8
71 555 18.8
72 1012 12.5
73 389 12.5
74 596 12.5
75 860 12.5
76 128 12.5



. overall Environmental Resource Value

Table V-9 lists each erosion site consecutively in terms of
its cumulative environmental resource value. These scores
will then be merged with the existing erosion condition
values to generate a comprehensive erosion site rating

value.

The highest rated sites are those which possess a relatively
high incidence of environmental value either within the
riverbank site or adjacent to it. The top ten sites are
scattered throughout the Turners Falls Pool. The top ranked
site is on Barton Peninsula, four sites are located near
Stebbins Island and possess rare plants, two sites are on
the west riverbank across from Kidds Island and two sites
are located near the Northfield Mountain Pumped Storage

Facility tailrace.

The scores range from 32.8 to 67.4, based on a 0 to 100
scale. The median score is 51.0. These guantified
evaluations of the environmental resources associated with
existing erosion sites are meant to be used as a gauge for
determining the relative importance of each erosion site's
environmental value. They are not meant to indicate a
definitive value, but instead are designed to act as a
barometer for comparative purposes. This should be kept in

mind when using these numbers for decision-making purposes.




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-9

ENVIRONMENTAL RESOURCE RATING

¥ SIE%NGTH ENVIRONHEE%%%GRESOURCE
(£t) NUMERICAL
RATING
1 218 45.8
2 496 43.3
3 298 58.6
4 395 58.6
5 533 58.6
6 623 32.8
7 407 41.8
8 830 34.9
9 605 36.4
10 184 60.1
11 392 53.8
12 782 63.9
13 949 60.1
14 1024 51.1
15 1177 45.7
16 476 44.8
17 316 46.3
18 406 418.1
19 706 40.6
20 270 40.3
21 1235 49.6
22 615 49.6
23 437 50,2
24 2042 52.8
25 812 57.1
26 1023 56.5
27 589 415.0
28 991 40.6
29 540 46.5



TABLE V-9

{continued)

CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

ENVIRCNMENTAL RESOURCE RATING

SITE

ENVIRONMENTAL RESQURCE
RATING

§ = LENGTH
- (ft) NUMERICAL
RATING
30 1677 55.8
31 2449 48.1
32 304 44.2
33 4069 48.1
34 601 45.7
35 537 44.8
36 444 48.1
37 517 54.1
I8 770 57.1
39 500 61.6
40 667 55.0
41 478 53.5
42 751 47.2
43 619 57.3
44 1267 53.1
45 248 44.8
46 1231 51.9
47 505 41.9
48 1026 48.1
49 573 52.0
50 1079 49.0
51 1111 50.8
52 1063 51.1
53 1342 51.5
54 510 50.0
55 911 51.5
56 4126 53.4
57 993 57.8
58 706 60.2




CONNECTICUT RIVER RIVERBANK MANAGEMENT MASTER PLAN

TABLE V-9 (continued)

ENVIRONMENTAL RESOURCE RATING

SITE ENVIRONMENTAL RESQURCE
# LENGTH RATING
(re) e
59 2000 54.1
60 1627 61.5
61 454 47.8
62 642 48.0
63 3015 56.3
64 1969 49.6
65 723 42.7
66 2909 53.3
67 758 52.6
68 645 52.0
69 2335 58.7
70 588 57.8
71 555 60.1
72 1012 57.5
73 389 56.9
74 596 67.4
75 860 33.7
76 128 53.8



C. Comprehengive Rating and Ranking of Erosion Sites

Tables V~10 and V-11 list the comprehensive ratings and rankings
of the 76 erosion sites identified by ND&T within the Turners
Falls Pool of the Connecticut River. These comprehensive ratings
combine the numbers assigned to each site for existing erosion
condition and overall environmental resource value. The assigned
ratings and rankings are to be used to assist in the selection of
erosion sites which will require either full-scale riverbank
stabilization, short~term remedial stabilization measures, future

monitoring of conditions or no further action.

The comprehensive rating combines the erosion site
characterization score with the environmental resource rating
score on a 50%~50% basis. The resultant combined scores were
then ranked in order to determine the relative importance of each
of the 76 erosion sites. It is an attempt to combine and
quantify the findings of the erosion site identification exercise

and the envirommental resource inventory.

The highest rated site is site 60, on the west bank across from
Kidds TIsland, with a comprehensive score of 61. Site 6 received
the lowest score with a 29. The median score among all sites is
41. The two highest ranked sites are also the only two sites

classified as "severe" in terms of erosion.

This erosion site ranking will serve as the primary basis for
determining an eguitable action plan designed to protect
environmental resource values where erosion is negatively
impacting them. Depending on the status of the erosion at a
given site and the nature of the associated environmental values
which are subject to degradation, an appropriate implementation
strategy will be devised. Section VII of the Master Plan will
recommend a comprehensive plan with various initiatives designed

to address conditions at the highest ranked sites first.

when overlaying 13.5 miles of erosion sites with the variety of

environmental resource values characterized within the Master

V=50




Plan, the amcunt of identified rescurces which are not adjacent
to an erosion site is significant, As shown throcughout
Section V, the relationship between the resources identified in
Section IIT and existing ercsion is such that the most

significant resocurces are not impacted by erosion.

Wetlands are generally not abutting erosion. Scenic viewpoints
such as the French King Bridge or Barton Cove vantage points are
not influenced by erosion. Protected plant and wildlife
resources are more influenced by the overall setting of the
Turners Falls Pool and, in fact, are sometimes aided by erosion.
Recreational, residential, and industrial facilities are not
endangered by erosion. The primary resources presently impacted
by erosion are agricultural land use and archaeological
resources, Agricultural land loss can be guantified over time,
and attempts have been made to determine bank movement in
Section ITII of this plaﬁ. Archaeological resources are more
difficult to identify, but the high incidence of known and highly
probable resource areas causes this resource to ke most
potentially impacted by existing and future erosion.

py
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TABLE V-10

COMPREHENSIVE RATING OF EROSION SITES

STTE # APPROXIMATE EROSION ENVTRONMENTAL, COMPREHENSIVE
LENGTH CLASSIFICATION RESOURCE SITE
(Ft) RATING RATING RATING
T NUMERICAL NUMERTICAL
RATING RATING

T 218 Y 45.8 40
2 496 30 43.3 37
3 298 25 5B.6 42
4 395 35 58.6 47
5 533 25 58.6 42
6 623 25 32.8 29
7 407 40 41.8 41
8 830 40 34.3 : 37
) 605 25 36.4 31
10 184 40 60.1 50
11 392 25 53.8 39
12 782 35 63.9 49
13 949 40 60.1 50
14 1024 20 51.1 36
15 1177 25 45.7 35
16 476 35 44.8 40
17 316 40 46.3 43
18 406 25 48.1 37
19 706 25 40.6 33
20 270 35 40.3 38
21 1235 40 49.6 45
22 615 30 49.6 40
23 437 40 50.2 45
24 2042 25 52.8 39
25 812 40 57.1 49
26 1023 35 56.5 46
27 589 25 45.0 35
28 991 45 40.6 43
29 540 35 46.5 41

1677 30 55.8 43

(]
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TABLE V-10 (continued)

COMPREHENSIVE RATING OF EROSION SITES

SITE # APPROXIMATE EROSION ENVIRONMENTAL - COMPREHENSIVE
LENGTH CLASSIFICATION RESOURCE SITE
(£t) RATTNG RATING RATTING
NUMERICAL " NUMERTCAL
| RATING RATTNG
31 2449 35 ' 48.1 42
32 304 40 44.2 42
33 4069 15 48.1 42
34 601 30 45.7 38
35 537 15 44.8 40
36 444 15 48.1 42
37 517 25 54.1 40
38 770 60 57.1 59
39 500 30 61.6 46
40 667 25 55.0 40
41 478 40 53.5 47
42 751 35 47.2 a1
43 619 35 57.3 46
44 1267 40 53.1 47
45 248 35 44.8 40
46 1231 10 51.9 41
47 505 40 41.8 41
48 1026 35 48.1 42
49 573 10 52.0 41
50 1079 25 49.0 37
51 1111 40 50.8 45
52 1063 35 51.1 43
53 1342 25 51.5 38
54 510 30 50.0 40
55 911 20 51.5 36
56 4126 25 53.4 39
57 993 30 57.8 44
58 706 45 60.2 53
59 2000 25 54.1 40

60 1627 60 61.5 61



TABLE V~10 (continued)

COMPREHENSIVE RATING OF EROSION SITES

SITE # APPROXIMATE EROSION ENVIRONMENTAL COMPREHENSIVE
LENGTH CLASSIFICATION RESQURCE SITE
(ft) RATTNG RATING RATING
T NUMERICAL NUMERICAL -
RATING RATING
61 454 30 47.8 39
62 642 15 48.0 42
63 3015 40 56.3 48
64 1969 30 49.6 40
65 723 25 42.7 34
66 2909 25 53.2 9
67 758 25 52.6 39
68 645 30  52.0 41
69 2335 40 58.7 49
70 588 30 57.8 44
71 555 30 60.1 45
72 1012 25 57.5 41
73 389 30 56.9 43
74 596 40 67.4 54
75 860 40 33.7 37
76 128 40 53.8 47
AVERAGE 33 51 42
13°29 NI




TABLE

COMPREHENSIVE RANKING OF EROSION SITES

v-11

SITE # APPROXIMATE EROSTION ENVIRONMENTAL COMPREHENSIVE OQVERALL
LENGTH CLASSIFICATION RESOURCE SITE RANKTING
(FT) RATING RATING RATING *
NUMERICAL NUMERICAL
RATING RATING

€0 1627 60 61.5 61 1
38 770 60 57.1 59 2
74 596 40 67.4 54 3
58 706 45 60.2 B3 4
13 949 40 60.1 50 5
10 184 40 60.1 50 6
12 782 35 63.9 49 7
69 2330 40 58.7 49 a
25 812 40 57.1 49 9
63 3015 40 56.3 48 10
76 128 40 £3.8 47 11
4 395 35 58.6 47 12
41 478 40 53.5 17 13
44 1267 40 53.1 47 14
43 619 35 57.3 46 1%
39 200 o €l.6 16 16
26 1023 35 56.5 46 17
21 1111 10 50.8 45 18
23 437 40 0.2 45 19
71 B6Eb 30 60.1 45 20
21 1235 40 19.6 45 21
57 993 30 7.8 44 22
70 £88 io 57.8 14 23
73 389 30 6.9 43 24
17 316 40 46 .3 43 25
52 1063 35 1.1 43 26
o 1677 30 55.8 13 27
28 991 15 40.6 43 28
32 304 40 44 .2 42 29
L £33 25 8.6 42 30
3 298 25 58.6 42 31
33 4069 35 48.1 42 32
31 2449 35 48.1 42 33
48 1026 is 48.1 42 34
36 144 35 48.1 42 35
62 642 K1 48.0 42 36
72 1012 25 57.5 11 37
42 751 35 17.2 11 g
68 615 30 £2.0 41 39
19 5273 30 52.0 11 40
46 1231 3o 51.9 41 41
47 505 40 41.8 41 42

*Comp. Site Rating = 0.5Xx(Eros. C¢lass. Rating)} + 0.5Xx(Environ. Res. Rating)



TABLE V-11 (Continued)

COMPREHENSIVE RANKING OF EROSION S5ITES

SITE # APPROXIMATE EROSION ENVIRONMENTAL COMPREHENSIVE OVERALL
LENGTH CLASSIFICATION RESOURCE SITE RANKING
(1) RATING RATING RATING *
NUMERICAL NUMERICAL
RATING RATING

7 407 40 41.8 41 43
29 540 35 46 .5 41 44
1 218 35 45.8 40 45
40 667 25 55.0 40 46
54 510 30 50.0 40 47
35 537 35 44.8 40 48
16 476 35 44.8 40 49
45 248 35 44.8 40 50
64 1969 30 49.6 40 51
22 615 30 49.6 40 52
59 2000 25 54.1 40 53
37 517 25 54.1 40 54
11 392 25 53.8 39 55
56 4126 25 53.4 39 56
66 2909 25 53.13 39 57
24 2042 25 52.8 39 58
61 454 30 47.8 39 59
67 758 25 52.6 39 60
53 1342 25 51.5 38 61
34 601 30 45.7 38 62
20 270 35 40.3 38 63
8 830 40 34.3 37 64
50 1079 25 49.0 37 65
75 860 40 33.7 37 66
2 496 30 43.3 37 67
18 406 25 48.1 37 68
55 911 20 51.5 36 69
14 1024 20 51.1 36 70
15 1177 25 45.7 35 71
27 589 25 45.0 35 72
65 723 25 42.7 34 73
19 706 25 40.6 33 74
9 605 25 36.4 31 75

6 623 25 32.8 29 76

AVERAGE 33 51 42
71650 T

13.57 MT



















































































































ELEVATION (FEET, MSL)

205

200

195

180

185

180

175

NORTHROPO

TIMBER CRIB/VEGETATION ",
<&
‘s
o
=
3
g WeEL | | [ ' SEDGE & RUSH SPEGIES =
— F FROM SEED OR PLUG :
COCONUT FIBER — T A TR 70 s + EROSION CONTROL. BLANKET | WILLOW & RED DOGWO0D A
NETTING W e : CUTTINGS | '
{EACH FACE) T A A - } EXISTING PREPARED SOl /'
Sl T iy GRASS SEED MIX
SECTION A-A -
NOT TO SCALE COCONUT FIBER ey
NETTING (EACH FACE) = gx[fsh"rﬁé
3 EXISTING BANK A T T T G A
TS SECTION B-B GHOUND
& NOT TO SCALE SURFACE
N PURPLE WILLOW &
o5 RED DOGWOQD CUTTINGS
. W/GRASS SEED MIX & EROSION CONTROL BLANKET
o (EL. 187.0 TO 191.0)
TIMBER CRIB
i W/ILIVE BRUSH
EL. 191.0 SUBMERGENT PLANTS
- SEDGE & RUSH SPECIES
1.0] FROM SEED OR PLUG
1.7 W/EROSION CONTROL BLANKET
] & {EL. 180.0 TO EL. 184.0)
5 EL. 187.0
W S . = A EL. 186.0
- S L NHW 1845 v
}q.':.",i!{{.
EL. 182.0 i NLW 182.0 & _
. ' EL. 180.0
WESTERN MASS. ELECTRIC - SURVEY
11/1/89
~180' D/S OF OTTER RUN BROOK FIGURE Vil-2
, | | | , , 1 , | DEMONSTRATION PROJECT
0 5 10 15 20 o5 10 35 40 45 REACH 1
DISTANGE (FEET) CONNECTICUT RIVER
RIVERBANK MANAGEMENT MASTER PLAN




be "stepped" with the front half of the crib at EL 186 and the
back half at EL 187. The timber crib will be positioned
approximately 5 ft. from the toe of the bank. Approximately
35 cy of stone will be required in the placement of the timber

crib.

All but the top three feet of the timber cribbing will be covered
by existing bank material. Proposed vegetation includes sedge
and rush species between EL 180.0 and EL 184.0, willow and
- dogwood cuttings, and a grass seed mixture above the normal high
water elevation. Stabilization of the bank will also include the
use of natural fiber blankets which resist the erosive forces of
the water, prevent soil transportation and loss, and provide
seedlings the opportunity to establish root systems. This
particular combination of techniques provides an opportunity to
evaluate the ability of a purely vegetative stabilization metheod
and a second means of protecting the bank if the vegetative
method should prove less than adequate.

Construction time is anticipated to be of a short duration, given
the relatively small work area and the time-—sensitive nature of
plantings being used. Major work items in the construction
sequence consist of, access roadway extension to the toe of the
bank, excavation for, and placement of, timber crib sections,
placement of stone, placement of excavated material behind
cribbing, and placement of erosion control blankets and
vegetation.

Reach 2 consists of vegetative methods of stabilization and is
shown on Figure VII-3. Proposed vegetation includes sedge and
rush species between normal low and normal high water elevation,
and willow and dogwood cuttings with a grass seed mixture above
the normal high water elevation. Sedge and rush species such as
three-square, swordgrass, and great or soft-stem bullrush are

recommended for areas below the normal highwater line. Willow
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and dogwood cuttings, freshly cut branch stems, develop and root
when placed in soil. Grass seed mixtures will be composed of
saveral seed types including; Tall Fescue, Rye Crown Vetch, Red
Fescue and Birdsfoot Trefoil. The upper portion of the existing
bank will remain undisturbed in both stabilization scenarios to

minimize disturbance of wildlife habitat.

The riverbank and erosion site will be reached by an existing
farm access roadway. Extension of the roadway as well as some
grading will be required to maintain the roadway during
construction. A small laydown area will also be maintalned
during construction to provide a storage area for equipment and
materials. The temporary roadway will be constructed in a manner
which avoids damage to identified environmental resources present
at the site. A temporary roadway will traverse the top of the
bank and continue down to the toe of the bank near the Otter Run
Brook. Accese along the toe of the slope will ease placement of
timber cribbing and vegetative stabilization materials. Upon
completion of the stabilization work, all roadways and storage
areas will be removed in such a manner as to minimize or
completely avoid disturbance of existing soil and return the land

to its pre-construction condition.

Major work items in the construction sequence of Reach 2 consist
of access roadway extension to the toe of the bank and placement

of erosion control blankets, plantings and vegetation.

Reach 3 of the demonstration project will consist of a 60 foot
stretch of geotextile slope reinforcement. In this portion of
the project, a synthetic geotextile material, such as Tensar,
will be utilized to secure the toe of the slope to an elevation:
of approximately 187.0 feet. Similar to the technigue used in
Reach 1, plantings will be added between the geotextile fabric
and an elevation of approximately 191.0 feet. The remaining face

of the bank above this elevation will remain untreated.
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The specific use of this product is dependent upon a site visit
and consultation with the manufacturer. Consequently, the amount
of material and specific type of geotextile fabric to be used 1is
currently unknown. Further investigation in the summer of 1991
will allow a detailed plan for Reach 3 to appear in the Final
version of the Master Plan.

Construction and access needs for the demonstration project are
described below. During construction, machinery such as a small
loader or bulldozer, backhoe, and dump truck may access the site
by the temporary roadway. Placement of timber cribbing,
excavated material, and stone will be performed from the toe of
the bank with a backhoe or a small loader. Areas of the bank
inaccessible by heavy equipment will require hand labor to
complete the work. Final grading and compaction of the slope,
placement of erosion control blankets and natural fiber matting,
and planting of cuttings and grass seed will be performed by hand

and with the assistance of small, hand-operated machinery.

With substantial pre-stabilization construction and preparation
of materials off site prior to the start of field work, and
coordination of construction seguencing and timing with the
operation of Northfield Mountain Pumped Storage Facility, bank
stapilization construction is anticipated to be completed within

a relatively short time.

Placement of timber cribs will require excavation at the toe of
the bank to an elevation of approximately 182.0. Excavated
material will be relocated behind the timber crib prior to the

placenent of vegetation.
Timber cribbing will be brought onto site and placed as needed.

A loader or backheoce may be necessary to place sections timber
crib into place. Stone will be carried to the toe of the bank by
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dump truck and placed with a small loader. Final positioning of
stone will be completed by hand.

Existing environmental resources at Site 60 are shown on Map VII-
2., Site 60 contains no rare or endangered plant species. Otter
Run Brook and its adjacent 100-year floodplain exist just
upstream from the site and represent the only wetland that may be
temporarily affected during construction. Archaeological
resources were identified adjacent to the bank during an April,
1990 subsurface investigation. Bank swallow nesting cavitles are
clustered throughout the upper bank face of Site 60. The beach
area at Site 60 is frequently used by recreational boaters in the

summer months.

Provisions for minimizing construction impacts tec these resource
areas have been considered in the techniques used to access the
site and stabilize the bank as well as through the timing of the
construction. Stabilization of bank areas near wetlands will be
done primarily by hand with heavy equipment remaining on the top
of the bank and some distance freoem the wetland area.
Construction impacts to the bank swallow habitat along the top of
the bank will be avoided by eliminating any construction activity
in the area, and allowing the bank to remain in its present
condition. All planting and construction will take place between
late October and April in order to maximize the rooting and
development of installed vegetation. This timing will also
minimize any potential wetland impacts and will be the least
disruptive to bank swallows and recreational users of the beach.
Known archaeoclogical resources upland of the site, will Dbe
avoided. Resources within the riverbank will be removed by a
professional archaeologist in any area where the removal of bank
material will expose resources identified in April, 1990. Areas

where fill will be added will not require artifact removal.
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Plantings will be placed by hand in the water and along the bhank,
with grass mixtures broadcast hydraulically in order to minimize
the impact of heavy machinery on the riverbank. Upland erosion
and sedimentation control will consist of haybales, silt fencing,
and earth berms. .In general, these techniques will be used where

soll is disturbed and in areas where construction equipment is
stored or used.

The methods of construction and pProcedures involved in
stabilizing the portion of Site 60 involved in the demonstration
project are typical of those anticipated at any erosion site
within the Turner's Falls Pool. While actual erosion site
stabilization methods are site-specific, the general approach to
slte access, roadway placement, bank access, use of heavy
machinery, and minimizing impact to environmental resources will
closely follow those outlined for the demonstration project.

a. Demonstration Project Permitting Requirements

Permits will be required for this demonstration project from
local, state and federal government agencies, The following
listing itemizes the permits, or approvals, which NUSCO will
need to possess prior to construction.

1. Local Order of Conditions

Required with the Massachusetts Wetlands Act, the ¢ill
Conservation Commission is charged with reviewling the
project as it related to impacts on the land under water,
bordering vegetated wetlands and their 100 ft. buffer Zonhe,
and any land within a 100 year flood plain. NUSCO must file
a "Notice of Intent" with the Town of Gill and the Western
Regional Office of the Massachusetts Department of
Environmental Protection (DEP),
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2. Rare Species Review

An "Appendix A", which itemizes any state or federal
protected plant or animal species within the project area,
must be submitted to the Massachusetts Division of Fish and
Wildlife. Appendix A must also be filed with the Notice of
Intent.

3. Massachusetts State Historical Commission Approval

This entails an archaeological review of the project area
and documentation of the location of any prehistoric or
historic material. Subsurface testing was performed in the
vicinity of the demonstration project and a report was
generated in April, 1990. Information from this

investigation can be used when seeking approval.

4. U.S. Army corps of Engineers Permit

To meet the requirements of Section 10 of the TU.S. Rivers
and Harbors Act and Section 404 of the Clean Water Act,
NUSCO must file for a U.S. Army Corps of Engineers Permit.
An individual permit will be sought regarding the placement
of £ill in a navigable water of the U.S. Riverbank
stabilization projects less than 500 ft. in length are pre-
approved via the Nationwide Permit Program if the activity
is necessary for erosion protection and less than an average
of one cubic yard per running foot 1s constructed. Since
the demonstration project includes four to five cublec yards

per running foot an individual permit will be reguired.

5. Chapter 91 Permit

A “Chapter 91" permit, in accordance with the Massachusetts

Tidelands and Waterways Act, will not be needed for the
project. The regulations administered by the Massachusetts
DEP for dredging and filling were revised on October 4,
1990. Upon consultation with DEP's staff, it was determined

that the demonstration project described in this section
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meets the provisions for non-applicability as dictated in
310 CMR 9.05 of the Code of Massachusetts Regulations, as
recently revised. A letter acknowledging this non-
applicability would be sent to the DEP by NUSCO.

In addition, MEPA approval is not required since the project
area is less than 500 linear feet. However, through the
Master Plan's filing with MEPA, the demonstration project
may be commented on as part of the entire submitted plan.
The approvals and permits stipulated above will be applied
for by NUSCO in order to allow for construction of the
demonstration project during the winter of 1991-1992.
Project construction during this time is desired both for
environmental protection considerations and for the
successful establishment of the vegetative materials to be
used in the demonstration project.

b. Stabilization Actiopn for Site 60

Depending upon the outcome of the demonstration project,
NUSCO will select an appropriate stabilization technique to
implement throughout Site 60 in 1993-1994, It has been
concluded by NUSCO that the present erosion conditions at
this site and its asgociated environmental resource values
warrant stabilization action. The access and construction
considerations mentioned in context with the demonstration
project should also apply to the stabilization of the entire
site. Permitting considerations will change given the 1,627
feet length of the site and will also be influenced by the
stabilization technique utilized. The same permitting
agencies mentioned above will be consulted prior to
stabilizing Site 60, to discuss the applicability of
permits.
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NUSCO WILL SPONSOR A BOATER AWARENESS PROGRAM

As mentioned previously, existing data on boat waves and their
effects on erosion deoces not warrant the restriction of boating
activity. Nonetheléss, wave action is a secondary centributor to
erosion in lower bank areas where conditions are already
noderate~to~severe or severe and solls are highly erodable.
Recreatlonal boating use has been increasing steadily over the
last decade in the Turners Falls Pool, and the size and power of
boats has also been increasing. As such, NUSCO feels that it is
warranted to sponsor an awareness program designed to alert
boaters that their actions may add to the erosion of Turners
Falls Pool riverbanks. Information can be disseminated through
local boating clubs, marinas, towns and state agency regicnal
offices. In addition, NUSCO advocates sponsoring meetings
between beating enthusiasts, local officials and state resource
management agencies to discuss issues of concern and, perhaps,
adopt a series of initiatives to accommodate the varied interests

of Turners Falls Pocl users.

D. Master Plan Implementation S8chedule

To follow through on the recommendations listed in this Master
Plan, NUSCO has developed an implementation schedule. Figure
VIiI-4 shows the anticipated sequence of events necessary to
implement the Master Plan through 1896. Five years from now a
comprehensive review of the implementation program will be
presented in a progress report and a revised series of
recommendations for the next five year periecd will be put
forward. NUSCO firmly believes that the implementation of the
Master Plan 1s dependent on follow-up monitoring and review of
its initiatives. This will ensure that the Master Plan will
periodically be updated and will become a dynamic tool for

managing Turners Falls Pool riverbank resources.
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