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CONNECTICUT RIVER BASIN STUDY
JUNE 1970

T'his report preaents the results of a comprehenaive, coordinated atudy of

the Connecticut River Basin, The study has been directed and reviewed by the
wating Committee composed of representatives

Connecticut River Basin Coordi
of Agriculture, Army; Commerce: Health, Education and

Welfare, and the Interior; the Fe dt ral Power Commission, and the States of
New Hampshire, Vermont, Massachusetts, Connecticut, and the New England

River Basins Commission. The New England Division, Corps of Engineers

wcted as chair agency.,

Connecticut River Basin Coordinating Comrmittee port was prepared

it field level and presents a proposed plan for the preservation, development,
nd management of the water and related land resources f the Connecticut River
Basin., The report is subject to review by the interested Federal agencies at

departmental level, by the Governors of the affected States, the New England
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mittal to the Congress for its consideration in authorizing those Federal 1items
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THE SUMMARY
OF THE

CONNECTICUT RIVER
BASIN STUDY

INTRODUCTION TO A PLAN FOR DEVELOPMENT

This summary sets forth the results of a six-year comprehensive
study of the 11, 250 square mile Connecticut River Basin together with
a Plan of Development of the water and related land resources. Fore-
seeable short and long-term resource needs are identified and a plan
for the best uses of the resources to meet the needs is spelled out in
the report.” The study is the product of Federal, State and regional
representatives working cooperatively under the broad supervision of
the Connecticut River Basin Coordinating Committee. Guidance was
provided by criteria of the Water Resources Council which will forward
the report, together with its comments, to the President and the Con-

gress,

Projects and programs recommended for initiation in the next 10
to 15 years are included. Potential measures designed to meet the
basin needs through the year 2020 are identified.

This planning effort was brought about because of the necessity to
solve the many complex water resources problems that are being pro-
duced by an ever-increasing population; by an ever-enlarging mass
urbanization pattern of development; and by an ever=-increasing and so-
phisticated technical change. Meeting this challenge effectively requires




careful planning so that judgments and decisions can be made upon
fact and not personal preferences, and it is to this end that this
report 1s directed.

The following three objectives form the basis of plan formulation:

National Efficiency
Regional Efficiency
Environmental Quality

National Efficiency is getting the greatest return and economic bene-
fits by investing in water resource restoration and development from
the viewpoint of the whole country. Regional Efficiency is producing
the greatest return in economic and social benefits by investing in
water resource restoration and development from the viewpoint of the
Connecticut River Basin. The Environmental Quality objective is the
improvement of the quality of the environment through water resource
investment. This objective includes not only preservation but positive
measures to restore and enhance the present environment.

The Basin Plan, conceptual in nature, is not a final blue-print,
It is a series of proposals or various courses of action which Federal
agencies and the basin States may take individually or as a group and
which can withstand future compromise. There has been unanimity
in the concept but not necessarily on specifics that have resulted.
The Coordinating Committee truly hopes the work accomplished is car-
ried into some future phases of implementation. The information de-
veloped and the methods and techniques provided should have a major
influence on future decisions which can be made on the basis of knowl-
edge now available by reason of this study.

ORGANIZATION

The Connecticut River Basin Report is the product of a Coordina-
ting Committee: a Board of Representatives of the U. S, Departments
of Agriculture; Army; Commerce; Health, Education and Welfare;
Interior; the Federal Power Commission; and the New England River
Basins Commission, together with the St tes of Vermont, New Hamp-
shire, Massachusetts and Connecticut, In accordance with Congres-
siona! directive, the New England Division, Corps of Engineers, was
the chair agency.,
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In quest of every factor which would contribute to a valid evalua-~
tion of problems in and solutions for the Basin, the Committee gave
careful consideration to meeting present and future requirements for
water supply, flood control, navigation, water quality, hydroelectric
power, recreation, fish and wildlife, land use and other allied pur-
poses, all related to water resources. Guidelines for the planning
effort provide for consideration of multiple objectives and multiple
water resource uses, This criteria applies to regional areas as well
as to specific projects such as a reservoir, or a non-structural mea-
sure such as a scenic riverway,

The plan presents a framework into which can be fitted in proper
relation all other projects and programs as they are developed. It
spells out a series of objectives and discusses programs and prior=-
ities within the framework and provides guidance for programs spon-
sored by State, Federal and regional planners. The Plan being con-
ceptual invites coordination and separate efforts, in orderly fashion,
leading to a balanced program of water and related land resource
allocations.

THE CONNECTICUT RIVER BASIN

"To waste, to destroy our natural resources, to skin and exhaust
the land instead of using it so as to increase its usefulness, will result
in undermining, in the days of our children, the very prosperity which
we ought by right to hand down to them, amplified and developed. "

Theodore Roosevelt, in 1907, sent that message on conservation
to Congress. The warning can be applied to the Connecticut River
Basin and to similar areas now heavily taxed by human usage and
demands.

The Coordinating Committee was struck with the natural wealth
generated by the beautiful 400-mile river. Rising beyond the Canadian
border, it flows through four states into Long Island Sound. Vermont
has the largest basin land mass of the four states, 35 percent. Mas-
sachusetts has 24, New Hampshire 28 and Connecticut 13 percent. At
its widest span, the basin is 60 miles. Elevations reach from sea level
to 6,000 feet., Located within the Appalachian highlands of North Amer-
ica, the Berkshires, Green Mountains and White Mountains are im=-
portant ranges,
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Rain and snow average about 43 inches of water annuaily. Records
of river discharges at Hartford show an average flow of about 18, 000
cubic feet per second, This contrasts with a maximum flow of 289, 000
cfs experienced in March 1936. During the drought of the sixties, a

minimum flow of 1,100 c¢fs occurred.

'here are approximately 170, 000 acres of water and 7, 000, 000
acres of land in the study area. The distribution is as follows: 79%
in forests; 9% in croplands; 4% in pastures; 4% in urban and built-up
areas; and 4% carried in the "other' category. Presently, over 85%
of the land 1s privately owned by individuals or corporations,

The best 1970 estimates indicate a current Basin population of
1,900,000, The majority of this current population, nearly 84%, live
south of the northern border of Massachusetts residing in approxi-
mately 4% of the basin area. Population is expected to reach 3,100, 000
in 50 years. The percentage concentrated in the Massachusetts and
Connecticut portions of the Basin will increase to 89%.

The Connecticut River Basin is characterized in its entirety by a
stable, prosperous economy. Employment is found in agriculture,
manufacturing, trade, finance and insurance, forest products, ser-
vices, recreation and tourism, and higher education. The personal
income in the Basin is higher than the national average and is expected
to remain so. The Connecticut River Basin economy remains more de-
pendent on manufacturing than does the economy of the nation, with more
than 40% of the area's total labor force engaged in manufacturing indus-
tries. It is interesting to note that in 1967 the total expenditures of
tourism and recreation amounted to over $115, 000, 000 for the entire

basin,

There have been substantial investments made in water resources
developments which relate to land treatment, conservation, watershed
protection, flood control, hydro-power, and navigation.

PROBLEMS AND NEEDS
What are the problems and needs of the Connecticut River Basin?

What will be required in the immediate and long-range future in water
supply, for example, and in flood control, in the improvement in water

1Y




quality, 1n additional recreation facilities, even in the preservation
and restoration of the natural beauty of the Basin if the Basin's op-
portunity for development is to be met and if the needs of the increas-
ing population are to be satisfied?

WATER QUALITY - Existing water quality is seriously degraded in
significant portions of the basin precluding the use of water for many
desirable and legitimate uses. The most immediate and pressing need
is for the construction of adequate waste water treatment facilities at
all municipal and industrial waste sources, Problems of nutrient en-
richment and pollution from uncontrolled sources such as produced by
runoff from urban and rural watersheds are mounting. Requirements
for low-flow augmentation after appropriate levels of treatment are
likely 1f established water quality standards are to be upheld,

POWER - Development within the Basin will require ever-increasing
amounts of electric energy. Although present or planned supplies will
Just meet demands (5,000 megawatts) through 1980, projections through
2020 indicate that 33% of the then demand (42, 000 MW) will have to be
met from sources outside the basin,

RECREATION - An expanding population enjoying higher standards of
living, more affluency, more leisure time, and improved methods of
transportation will spend more time on outdoor recreation. Over=
crowding of the Basin's public and private recreational facilities is
already occurring. Less than 4 percent of the area is currently pub-
licly-owned recreation land. Improvements in the way of stream bank
acquisition, access, scenic and recreational rivers and open space
corridors are needed if the public is to share in the natural resources.

The demand for fishing and hunting opportunities is rapidly in=~
creasing. The needs for fishing opportunities show a major deficiency
in the middle and lower basins. There is a strong desire to realize
the full potential of the anadromous fishery resources of the basin,
This desire is concerned chiefly with restoration of the historical runs
of American shad and Atlantic salmon, to provide high quality fishing
opportunities and long-term needs for sea food.

PRESERVATION OF PRICELESS SITES - There is a need for conserv=
ing archeological, historical and natural sites in the Connecticut River




Basin, and establishment of a program to identify additional sites. Un-
less a concerted effort is made to protect these outstanding and valuable

sites, they will be lost forever,

WATER SUPPILY - There are sufficient water resources to meet the
foreseeable in-basin demands for domestic and industrial water supply.
Further out-of-basin diversion is a consideration.

NAVIGATION - Increased boat use of all kinds requires channel modi-
fications for commercial and recreation craft as well as increased
flows for canoeing, additional access ramps at power pools, and im=-
proved facilities at Windsor Locks,

LAND USE - TREATMENT - MANAGEMENT MEASURES - There is

a need for improved use, treatment, and management of land to reduce
runoff, erosion, and sediment, thereby preserving the land base and
improving wate r quality, Such measures will strengthen the economy
and improve the gquality environment and natural beauty of the Basin.

FLOOD CONTROL AND FLOOD PLAIN MANAGEMENT - Much has
been done to alleviate flood damages but additional measures are needed,
More upstream watershed projects are required to protect agricultural
and rural areas and smaller urban centers. Additional local protection
projects are needed at specific tributary areas where concentration of
damages makes this type of protection practical and economical, More
major multiple-purpose reservoirs are needed for conservation stor=
age, for recreation, fish and wildlife and water quality, where flood
control is the primary project purpose. These latter units are required
to reduce flood stages along the main stem of the Connecticut River
and to provide major reductions on tributaries where these reservoirs
would be located. The dams, if constructed, would control 25% of the
drainage area above Hartford, This goal was established 17 years ago
by the Connecticut River Valley Flood Control Compact. Without these
units, there is possibility of overtopping of six existing local protection
projects protecting major urban centers vital to the basin economy.
Flood plain regulation 1s imperative throughout the basin.

EDUCATION - The {oregoing needs are physical and subject to tech-
nical resolution, Of equal importance is the need for educating the
public in water resources needs and solutions because there 1s compe=
tition between the needs of the different segments of the public.

VI




Education is vital if communication and understanding 1s to be achieved,
for this, in the final analysis, will be the basis for decision-making on
plan elements.

A PLAN FOR DEVELOPMENT

In formulating a plan to meet the needs and desires of the people
in the Connecticut River Basin, the Coordinating Committee strove
to insure that all elements be compatible and that programs and proj-
ects be flexible and adaptable to unforeseen demands and changing
patterns of needs. Alternatives were given due and responsible con-
sideration.

The Committee developed a plan to accommodate two time frames,
namely, an '""early action' plan covering the next 10 years; and a "long
range'' framework type plan embracing requirements and opportunities
to the year 2020. A resume of the '"early action' plan is presented
here,

The 1980 Basin Plan, as recommended by the Coordinating Com-
mittee, is estimated to cost $1, 800, 000, 000 (based upon 1969 price
levels). The plan is described briefly in the following paragraphs and
in more detail in the report and in specific resource appendices. The
proposals are presented in 10 broad element categories that in turn
cover some 53 specific parts.

Element No. 1, Water Quality. This element concerns five separate
parts, four of which represent the basin States. New and improved
waste water treatment facilities, at least to the secondary treatment
level, are an essential first step in all parts of the basin. The esti-
mated cost of secondary treatment for known sources of pollution in
the basin is $240, 000, 000 allocated as follows: Massachusetts

$96, 000, 000, Connecticut $70, 000, 000, New Hampshire $43, 000, 000,
and Vermont $31, 000, 000. Additional expenditures are also required
for construction of interceptor sewers, pumping stations and col-

lection systems. Flow augmentation storage is recommended in cer-
tain new reservoirs to serve areas where more than secondary treat-
ment is required and where the cost of flow augmentation is less than
the cost of equivalent advanced waste treatment. The fifth and final
part of Element No. 1 concerns other considerations for further and
future detailed studies, These are as follows:

vl
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a. The role of low=flow augmentation after implementation of the
above early action four parts of Element 1. These studie s would be
undertaken after implementation of planned secondary treatment facili=-
ties so that these might be analyzed for their performance and evalua-
tion could be made of new waste treatment technologies which are under=-
way.

b. Further study of the methods of controlling effects of combined
sewer discharges. Although the separation of sanitary and storm water
systems or the temporary holding of these waters have in the past been
considered as possible solutions, continuing research indicates com-
bination of these and other methods, such as micro-screening, air
floatation, and biological treatment may provide an adequate and more
economical means of solution. X

c. Further study of pollutants from rural watersheds and urban
watersheds which contribute natural and man-created background pol-
lution.

d. Further study of sewage diversions to alternate treatment
plant locations '‘and/or alternate points of discharge to larger water
bodies. This would involve inter-basin or intra-basin diversion of
waste water with treatment prior to or subsequent to diversion.

e. Water quality studies are needed at existing reservoirs where
long-term discharge of wastes have created sludge deposits which have
long-term effect upon water quality. This is particularly the case be-
hind certain main stem power dams in the basin.

f. Further study is needed in the control of bank erosion and the
undesirable effects produced by sedimentation which deprive fishery
resources of valuable food areas and spawning zones. Such sediment
also causes turbidity which affects the desirability of waters for rec-
r(.'ilt.l‘)nﬂ] use or ’)th(’r l)Ul'PUh(‘S.

g. Further study 1s needed to evaluate the impact of multiple
thermal discharges on receiving waters. Heat in combination with

other natural and man-made factors, may impair aquatic life and re-
duce the stream's waste assimilative capacity.

VIII

— . R Y R e L o T —




Element No., 2, Power. This element involves five sources of energy,
as follows: conventional hydropower; fossil fuel generation; pump stor-
age hydro; nuclear generation; and energy to be imported from outside
of the basin areas. By 1980, the supply of power in the Connecticut
River Basin will more than double., A major portion of this increase
will be due to the installation of pumped-storage peaking plants and
expansion of base-load power capability by means of nuclear genera-
tion plants. Two new pump storage plants will provide 1, 600 mega-
watts of peak power, while additional nuclear plant construction would
add 1, 800 megawatts to the system. During this period, there will be
a slight increase in conventional hydro capacity but a decline in the role
of conventional hydroelectric plants in supplying peaking power. Fossil
fuel thermal plants, which now supply base-load generation are expected

to decline in both kilowatts of capacity and percent of total supply.

Element No. 3, Outdoor Recreation, This element is presented in seven

parts, four of which concern the requirements for water surface area

in the four basin States: To meet the growing needs, the Committee
recommends firstly the expansion of facilities and improved access at
existing water bodies, and secondly, construction of new water bodies.
I'here 1s need for 15,000 additional acres of water in New Hampshire;
13,000 acres of additional water needed in Vermont; 25, 000 acres of
additional water needed in Massachusetts; and an additional 22, 000 acres
of recreation water needed in the State of Connecticut. The fifth part

of Element No, 3 concerns the implementation of the Bureau of Outdoor
Recreation's National Recreation Area Plan, a coordinated Federal-
State-community framework plan for recreation development along the
main stem of the Connecticut River. Part number 6 of this element
concerns the establishment of wild, scenic, and recreational stream
categories. Part number 7 provides for the utilization of existing water
supply reservoirs to meet recreation needs. These 7 parts to the rec-
reation element will not only meet the outstanding needs to a great de-
gree, but will provide for many multiple-purposes available in the con-

trol of these lands.

Element No, 4, Preservation of Sites, This element 1s presented in
four parts and provides for the preservation of those sites of unique
or unusual nature which should not be disturbed if possible by future

developments within the basin. Some 850 sites of archeological, his -
torical, or natural resource areas were identified. Historic and nat-
ural areas to be preserved in the State of Connecticut consist of 49

sites, in the Commonwealth of Massachusetts a total of 114 sites, in
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the State of New Hampshire a total of 57 sites, and in the State of Ver-
mont a total of 35 sites. The concerted local, State and Federal effort,
as well as a commitment on the part of the people of the valley to pro-

tect the basin's remaining heritage is one safeguard for coming urbani-
zation and future industrialization which have already been cruelly de-

structive of the physical remains of the past,

Element No. 5, Anadromous Fisheries Restoration, This element is

presented in five parts, and consists of the following: fish passage
facilities; fish hatcheries; streambank access; interstate regulation;
and low-flow augmentation and reregulation of flows. Initial action
programs consists of the erection of fish ladders at the remaining four
power dams, and the installation of fish hatchery facilities to provide
1,000,000 smolt (2-year old salmon) annually. The fish ladder pro-
gram will greatly enhance the existing shad runs, as well as provide
access for the restored salmon runs, Closely allied to these actions
1s a program of streambank acquisition for fishing., It would be co-
ordinated with acquisition needs for other water uses such as outlined
above 1in Element No, 3. In addition, interstate coordination would be
maintained to insure the best operation of the hatcheries and also that
each of the four basin States shares equitably in the fish harvest. Fi-
nally, adequate river flows are necessary to maintain the fisheries
and the plan recommends that these be provided by releases from
existing dams, together with flow augmentation from new multiple -
purpose reservoirs.

Element No. 6, Resident Fish and Wildlife., This element is presented
in six parts, four of which provide for those new reservoir areas and

tributary requirements of the basin States. Part number 5 provides

for streambank acquisition and part number 6 provides for water-orien=-
ted wildlife programs. The plan has analyzed resident fisheries, that is,
with the exception of salmon and shad, in six categories namely, cold,
warm and combination streams, and cold, warm and combination ponds.
The plan presents over 90 small upstream reservoir sites and seven
major reservoirs which together will help balance needs related to fish
and wildlife, in addition to providing for other water resource needs.
L.and acquisition necessary for streambank access is to be coordinated
with acquisition for other purposes,

Element No, 7, Water Suggly. This element 15 presented in five parts,
four of which concern water supply requirements for the four basin States
and part number 5 in regard to out of basin diversion of water supply.




Water supply needs are presented for each of the basin States in detail.
The study finds that the natural abundance of available surface and grounde=
water supplies, if properly developed, can meet all projected municipal
and industrial needs of the basin., Out of basin needs for the 1980 time
period can be met by flood-skimming operations such as that proposed

in conjuncti on with the Northfield Mountain pump storage power project.
Similar operations can be introduced at the existing Corps of Engineers'
Tully Reservoir located in the Millers River watershed. '"Flood-skim-
ming'' is a procedure for diverting surplus high river flows from a stream
which are considered excess to the needs or uses within that stream at
the time of occurrence.

Element No, 8, Navigation. This element is presented in four parts;

the first part provides for commercial navigation from Long Island Sound
to Hartford; navigation improvements from Hartford to Holyoke; recre-
ational navigation improvements at main stem power pools; and main
stem and tributary improvements for canoeing. The plan in summary
provides for deepening and widening the navigation channel from the
mouth of the Connecticut River to Hartf ord for a distance of about 52
miles. This poartion of the river is used now for commercial and small
boat activities. In addition, a 32-mile recreational navigation project

is included from Hartford to Holyoke. Boat ramps will be constructed

at various points along the river and trailer service will be established
at four existing power dams to permit by-passing of these dams during the
boating season, as well as improved access to these attractive water
bodies. Although no reservoir storage has been specifically justified

to augment flows for canoeing, some benefits will be obtained through the
implementation of other multiple uses at the reservoirs that are included
in the plan,

Element No, 9, Upstream Water and Related Land Resource Potential.
This element is presented in five parts: Structural Measures - (1)
multiple~purpose upstream watershed projects; (2) other upstr eam im
poundments not part of watershed projects ; and (3) structural prograi: s
in national forests; Non-Structural Measures - (1) land use, treatment,

and management programs; and (2) resource planning with local and

state units of government, The early-action program includes eight
multiple-purpose watershed projects currently being planned under

Public Law 566, and nine addit ional potential wate rshed projects found

to be feasible. In addition to the 78 multiple-purpose floodwater re-
tarding structures contained in these 17 watershed projects, another

118 reservoir sites on small upstream drainage areas have been recom-
mended to meet 1980 water resource needs. The plan further recommends
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three recreational impoundments and facilities and acquisition of

69,300 acres within national forests; and 1,200,000 acres of land
treatment to agricultural and private forest land; as well as tec hnical
assistance in resource planning to some 180 communities. Soil sur-
veys are recommended on about 1,500,000 acres of private land. Water-
shed analysis and soil surveys on 306,600 acres and fish and wildlife sur-
veys and analysis on 30,500 acres 1n national forests are recommended.

F.lement No. 10, gf]£>§_nl*_(;g>n@1:)l_ﬂg liix;gstultiplo:I’urposg' Reservoirs.

This element is presented in seven parts consisting of the following:

Part number 1 is in the non-structural category and includes an
effective flood plain management program providing for flood plain
zoning, flood proofing, encroachment lines, flood insurance and the
establishment of regional drainage codes to make existing drainage sys-
tems function properly with the rapid urbanization of watersheds. This
flood plain management program to be closely allied with scenic, re-
creational and open space programs which will improve access for
other resource activities, insure retention of existing valley storage
areas and, at the same time, provide for a high degree of environmen-
tal quality.

Part number 2, also in the non-structural category, includes the
enlargement and improvement of existing flood warning systems with
expanded communication and coordination between the United States
Weather Bureau, the United States Geological Survey, the Corps of
Engineers, other Federal agencies, the States, local communities and
those individua's located in flood-prone areas.

Part number 3 provides for construction of seven major reservoirs
for flood contrel and multiple-use; namely, Victory Dam on the Moose
River, and Gaysville Dam on the White River, both in the State of Ver-
mont; Bethlehem Junction Dam on the Ammonoosuc River; Claremont
Dam on the Sugar River; Beaver Brook Dam and Honey Hill Dams both
in the Ashuelot River Basin; all in the State of New Hampshire, and the
Meadow Dam on the Deerfield River in Massachusetts.

Part number 4 provides for the modification of four existing Corps
of Engineers dams; namely Union Village Dam on the Ompompanoosuc
River in Vermont, Tully Dam in the Millers River Basin, Barre Falls
Dam in the Chicopee River Basin, and Knightville Dam in the Westfield
River Basin, all three in Massachusetts.

Part number 5 provides for construction of five local protection pro-
jects; namely, at Lancaster on the Israel River in New Hampshire, at
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F'his chapter concerns alternative plans and draws heavily trom

supporting appendices with cross-reterence where necessary lor in-

dividual details. Alternatives are rated not solely on a dollar cost

basis as there are many areas where measurement tools are not

available. The benefit to cost relationship 1s presented and deviations
from this measurement criteria noted where considered appropriate,
PART THREL

CHAPTER VIII - COORDINATED BASIN PLAN

This chapter presents the Basin Plan on the premise that all par-
ticipants were required to plan and act as one, although decision at
times was by consensus. It recognizes that participants, by reason
of their positions i1n State or Federa 'r

support all proposals presentec

a coordinated joint Federal-State plar

later occur upon review,

CHAPTER IX - DISCUSSION

T'his chapter discusses the economic impact of the Basin Plan and
the priorities which must be met to keep open the options allowing for
wise growth and maintenance of environmental quality., Methods of
scheduling and implementing the plan are described along with a dis-
cussion of those measures of public education and communication which

will be needed in support of the plan.

CHAPTER X - VIEW OF PARTICIPANTS

This chapter presents participant views and particularly those items

with which they disagree and reasons why. As the report

nroceeds to

higher review levels, this chapter should assist 1n i irther coordination.

CHAPTER XI - RECOMMENDATIONS FOR (

This chapter presents a format whereby the different Federal and

State agencies can select and promote those program elements which
fall under their statutory area of interest. Recommendations are sub-

stantial enough so that the individuals participating can facilitate their

future reporting to higher levels of authority.
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PART ONE

CHAPTER I

AUTHORITY AND BACKGROUND
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CHAPTER
Section 3 - Scope of Investigations

Scope of investigations has been guided by existing procedures as re
quired by law or established practices of the various b ederal agencies
in submitting their reports for Congressional authorization for ultimate
construction. In addition. the Water Resources Council provided guide -

)

lines for Type 2

investigations so as to obtain a reasonable degree of
niformity and consistency in the management and proc edures followed

in the regional type studies.

Comprehensive planning begins firstly with a series of economic pro-
ections of future economic development. These projections are trans-

lated into demand for water and related land resource uses. Hydrologic«

srolections of water availability both as to quantity and quality, and pro-
ections of related land resource availability were ac omplished so as
to outline the characteristics of the projected water and related land re-

ources problems, and the general approaches that appear appropriate

) 4

for their solution. The conceptual studies as presented in Type 2

frameworks provide gent ral puides to future water resource (1"1('1“'!)-
ment. These indicate areas where detailed planning eftorts are re-
vired. In addition, those regions in the basin where there are no prob-
lems or none that appeared to be looming, would also be revealed and

thereby provide a substantial contribution of tact and analysis to any

eauent detailed planning formulation,

) studies provide general appraisal of the probable nature,
iing of measures for their solution. Studies cone erned
principally with intra.- regional water and related land resources and
their uses I'he studies have considered all geographic areas within
the Connecticut Basin and all purposes served by conservation, develop-

ment, and use of water and related land resources.

in the study a plan of survey was set out w hich provided pro-

.arly
cedures to be followed by all participants. It was used as a management
tool to assist in orientation, direction, and coordination. It also helped
delineate the interrelationships and missions between the participants

within the study. It was updated as required., Essentially, the Connecti-
cut Study proceeded along phases of activity, all of which were par.tl-
c¢fforts. The initial phase "A'" conq erned an inventory and projec-
tive economic study of various activities. The current status of all

vater and related land resources development in the basin was also

accomplished, Utilizing the information presented at the initial 4 pub-

1

lic hearings, an array of what was thought to be water needs and problems

. SESLC T T R NP
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AT
et n 4 Coordinatior
Fhe stu v eff rt I ¢ f Y fl1irect art ati10r 1nd coordination
1111 rests who proceede n their respective areas of capability
respor bility I« 1 1 lish thi 1 L o of 24 ! £ 11V ¢ ¢
were held together with rour table meetings, and think ane
55168 rincinally for field staff o properly inform the pub
s wrell e T eting vith wat hed groug 11 ther ir
4 A tot { ) ©SSi0T } it intervals of every ¢
ths, as well as 10 reg al informational forun held from May
througl enter er 09 LY 8 1 ] hearings, f I h trans
t T B 1 11lable, pro ade the ¢ tent o1 our publ omimuni
venty €1 rate X € 1t « esSsS10n o1 the ( I INd ng Cor
ce were hel ly at frequencie of about ever three maontt
ng the YUTS ¢ f the ¢ ear t vy effort. [hese €SS10NS were cor
¢ by the hairman air 1]1]low ¢ for full 1scussion and exchange of
nel e oration of differences. Resolution of problems was ac
! general vy arrival at a consen s Of yinion, with a
\ber or alternate requesting a r stating positior T the
r en de L Executive meetings were open t taff and /or
tant ( the I X ber il "\I""A“" vith partici 1tion by statlt
! ltants .t the request of the members or alternates of the Coordi
( mmittee. Minute of all these meetings are on file and agendas
ther with abstr ts of meeting ire included 1in er X A
mportant fiel ceting evolve ibout so-called 9 round-table
v v} } r ¢ for ¢ f1¢ 1S« ns of nec and possible
107 ; M1y t¢ re ailable on all the ! round-table meetings. In
tio1 think tan} § y vere hel nd laste for approximately a
Ve peri .
l'en tor: ] public meeting were hel 1§ the Coordinat ng commailtiedt
¢ the 1 11 ea of the tud rogress and 1its accomplishments.
rial rminute ere distributed to those that attended these public meet
. A series of 10 regional informational meetings were also held to
ide the publi \n opportunity to ew the plan a to present 1ts views
element vithin the ;J].,y,_ er)e Of publi hearings were held, 4
¢ beginning of the tudy and 4 recently completed during the month
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1s one of the nation's most historic, beauti-

ful, highly developed, and hardest working rivers. Water resources
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in the Connecticut River Basin at Turners
fassachusetts, Today Windsor l.ocks Canal,
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er resources development were oriented to-
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ed funds for Federal maintenance of a
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At about the beginning o
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1bsequent years so

hat by 1937 there was

I
that provided for a 15-foot depth at mean

rater, and generally 150 feet wide to Hartford, 52 miles from

f the 18th century industrialization of the

basin began and centering around the many locations where water

power co 1ld be developed an

able.
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viany mills were foun
till prevail, an exam

al 1tndustrial manuia

d where adequate process water was avail -
ded with permanent water use privileges
ple being the Holyoke canal system and the

JIERY that abut the canal.

nent started very early in the Connecticut

lectric power developr
River and today 47 of the total conventional hydro potential of the basin
has been developed, as compared to a 26% average for major streams
in the nation. Most of the hydroelectric developments in the basin have
been in existence for some time, Of a total of 75 units some 40 gener -
ally under 1,000 kilowatts in size were installed prior to 1920, several
as long ago as 1905, Of the 75 hydroelectric dams 47 are operated by
itilities and 28 by industrial firms. More than 40 of the utility dams
have license and come under the regulatory power of the Federal Power
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I'he essence of prior appropriation doctrine is priority of 'bene-
ficial use'', but it does not mean that the most beneficial use is given
top priority. Rather, priority of use is determined chronologically
and for a prior use to be protected it must be beneficial. The doctrine
arose through court decisions modifying the existing common law. in
order to meet local needs.

I'he riparian doctrine is still enforced through the judicial process
by courts and juries hearing the facts and arguments of competing users.
The modification of the riparian doctrine now provides for the concept
of "reasonable use”, although earlier it was said that each riparian
owner was entitled to the natural flow of a stream s undiminished guan-
tity or quality. Many difficulties are encountered in the determination
of what is 'reasonable use’’, which i1s generally a question of fact. As
alrcady noted, it 1s unlawful for an upstream riparian to divert flows
which may deprive downstream riparians of its uses but there have
been cases as relates to municipal water supplies where diversions
have been permitted by way of State legislative action. Such diversions
were granted on the basis that amounts to be diverted were of such
quantities so as not to impair the '"'reasonable use’ concept of the down-
stream riparian.

-,

As competition for water resources begomes keener, it may well
be necessary in future years to establish an administrative agency to
apportion the available water among competing municipalities rather
than leaving this important determination to the pélitical strength which
one entity is able to assemble against another,

A riparian owner may make use of water flowing past or through his
lands in several ways, such as generation of power through construction
of control structures. This can be done as a run of the river type dam
or one having considerable storage capabilitics. How far a riparian may
£0 in obstructing or detaining stream flow will depend upon a variety of
factors,

A secrious problem arising in water use cases involves the acquisi-
tion of prescriptive rights by riparian owners. Each jurisdictionhas a
statute of limitations which is usually designed to prevent litigation of
an issue long after the events have taken place and when it would be un-
just to upset a use of property which has continued for a long time.
Therefore, if an individual suffers injuries to a property right, he
must commence his action against the defendant within the time pre-
scribed by statutes,

[ - 21










states that certain water quality goals are a national objective justi-
fied on the basis of tangible and intangible considerations. The stan-
dards provide for public health, public enjoyment, water supply needs,
propagation of {ish and wildlife and economic and social development.
Such statutory regulation of water uses falls under the police power of
the State and are considered valid regulations in the public interest,
F. Federal Jurisdiction

Federal jurisdiction or control over rivers and other inland waters
finds its genesis in the commerce clause contained in Article I, Section
8 of the Constitution. The dominant servitude of the Federal Govern-
ment does not involve a taking of property without a consequent compen-
sation for the damages inflicted. Instead, it is the right of the Govern-
ment to regulate the flow of the river in order to aid navigation, with
sossible adverse economic results to riparian owners upon the river
because the owners use is limited by the right of the public to use the
stream in the interests of navigation. It is through the navigation ser-

vitude that the Federal Government become volved 1n flood control,

water quality control, power projects, construction and control of navi-
pation, and the licensing of works for the development of power through
itilization of stream flow, all without payment of compensation to ripar-
1an owners who suffer adverse economi results However, the servi-
tude cannot be utilized to justify every taking of waters of a navigable
stream. The licensing of a power company does not possess the same

rights that may be the result of the 'navigation servitude'' already

noted., The licensee 1s in the same position as the riparian owner,

who, utilizing the Mill Acts, may undertake a particular water use

nt of compensation to those damaged .

(Jnder Federal law, any applicant for a Federal license is required
to provide the licensing agency with a certification from the State that
there 18 reasonable assurance that such activity will be conducted in a

manner which will not violate applicable water quality standards.
(i. Rights as Relates to Stream Regulation or Flow Augmentation

At certain times of the year the nced for adequate flow of water be-
comes a serious problem, particularly in those streams which receive
industrial and municipal wastes, During the dry season many streams
have insufficient water to accommodate the needs of all riparian owners
as well as to assimilate and transport treated waste effluents without vio-
lating the water quality standards. The oxygen demand of the effluent
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The Connecticut River Basin, prominent in the history of the

iation, continues to serve through its abundant natural resources,

its inhabitants, industries, and visitors, with timber, agricultural

products, power, water for industrial process uses, and an out

standingly attractive environment for living, working, studying,
and recreating. In the field of higher education the region has been
called an 'Fducated Valley'' with 40 ceolleges located within 1ts

boundaries.

F'hrough the compilation of material contained in secondary
references as well as the solicitation of information from appro-

priate agencies and ql..xl:!;n': INdividuals sites have been identitired

¢ regarded as possessing features or

within the basin which a

characteristics of such itstanding natural history that they merit
special attention and efforts to preserve their integrity. Conscious
£ 1t } it 3 t} valle feo 1 > ¥ i A7 e, N _ :
of 1ts heritage, 1e vallev features many museums and other cultu-
ral sites and institutions with some of the more important ones
listed in Table II1-3.
Pro: nt Early Personages

Thomas Hooker's thesis of rnment stated ''that the founda-

<
~

tion of authority is laid firstly in the free consent of the people’” and
therefore, that "'the choice of the public magistrates belongs unto

the peopls by God own allowance'', ince the magistrates are ap
pointed by the people, the people have the power to set the bounds
and limitations of their activities. Mr. Hooker's philosophy held an
important place in the evolution of the American Constitution. With
these fundamental concepts there ensued an array of new municipali
ties pranted initially by charter which were achieved by the personal
diplomacy of John Winthrop, Jr., in his trips to England where he
was able to get the King's approval, Small municipalities moved

northward but were initially restrained by marauding Indians.

'wo important landmarks in the history of American Democracy
were founded along the shores of the Connecticut River, At Hartford
in 1639 the "Fundamental Orders of the Connecticut”’ were framed.

A hundred yvears later, at Windsor, Vermont, a new State Constitu-

tion was drafted which was the first to grant universal manhood suf-
ferage and to abolish all human slavery. The early wars with the

Indians fostered the need for Government so that valley towns could


























































Section 3 - Water - General
\, Run-off and Water Yield

'he discharge records within the basin were analyzed to determine
benefits associated with ;)!‘-xtumc"i systems. [he requlirements for flow
igmentation, water supply, flood control and other purposes were de-
termined from high and low flow duration and peak discharge frequenc

relationships.

[here are significant water resources within the basin which re-

sult from an annual precipitation of 43 inches that falls principally upon
rested cover land., The precipitation is relatively well repulated and
because of the forest cover is };f':u'l“til\_.' of outstanding quality, at least

to the point where major pollution from human activity becomes a dom-
t J 1

inant factor, The average annual run~off of about 23 inches provides for
verage yield of more than 12 billion gallons per day, This repre-

sents about 3, 000 gallons per person projected on a 2020 population

Foven in the serious drought year of 1965, half of the average vield was

realize d., Increasing amounts of run-off occur fr 1 the easte rn slope £
the basin to the south with additional increases in the western and north-
ern mountain areas, Least run-off may be found toward the center f 1
tlley between Woodsville and Hanover, New Hampshire. The problen
of supplying water are more seasonal than geographical, since the dis-
tribution 1s quite even, Snow cover during the winter months provide
huge water reservoir which is generally converted to stream flow during
the months of March, April, and May, when half of the annual run-off

occurs, During the growing season evdapo-transpiration from plant
growth utilizes most of the normal rainfall and consequently stream flow
15 generally at a minimum in August and September, Attention ic

directed to Figure [I{-1. For details concerning high and low flow dura-
tion and ;u-.l}f disc harge III"'Q‘.",".& v relationst 1p attention i directed to

Appendix C to this report.

B. Major Rivers and Stream

l'he Connecticut River main stem follow i general southerly courss
along the approximate center line of it vatershed for about 404 miles to
its mouth on [Long Isl ind Sound t HDaybroos ( nnecticut, [he lower 60-

mile reach of the river is tidal having a mean tidal rar ge during low river
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of the tributaries dropped to less than .1 ¢sm, and on an average approxi
mate .15 csm. This is contrasted to the average annual average ufl ‘ o
¢sm, that represents nearly 1 million gallons a day per square mile of
drainage area, It can be seen therefore, that summer low flows contrast
markedly with average flows and represent about 1/10 of the yearly aver -
age flow. Review of the principal tributaries and streams which feed

into the main stem provides further evidence for this sharp contrast,

Thirty -eight tributary streams with drainage areas greater than
25 square miles are listed in Table III-1. [he Ammonoosuc River
has a fall of 4, 550 feet while the Deerfield River has a fall of 2, 400

feet both greater than the main stem. When fall 1s compared t

stream length on other tributaries many are found to have slopes

exceeding the main stem,

Because of the steepness of these tributaries and the major
runoff occurring for three months of the year. these tributaries have
a tendency toward low flows in the summer, relying almost exclusively
on groundwater and those storage releases that are made by reason of
water resource 'i('\‘t'l“pnu‘n',\ perated for an array of purposes, It
is estimated that these storapges 1n being amount to about 6™ of the
average annual runoff and are extremely important to the flow condi
tions now present in the river Furthermore, the characteristics
of the river basin are such as to respond significantly to the inclusion
of storages which may later be released for flow augmentation purposes

for whatever uses desired,
D. Reservoirs-l.akes -Ponds

IF'he Connecticut River Basin is blessed with numerous bodies of
water, some natural and others man-made. For example, there are
172 bodies of water that range in size from 100 to 499 acres, Of this
amount 29 are used for water supply purposes and 143 are used for
non-wdater !sll})ply purposes., There are several })r<:l)]-'!l:> associlated
with the pr')(lll( tivily of these water surface bodies. ,-\;ni rt from the
problems related to both the quantity and quality of the recreational
activities that occur on or near these surface bodies, is the problem
of access. For example, of the 172 bodics of water noted, only 6l
have public access for recreational use for a broad range of outdoor
recreation activities. In addition, the basin has more than 35 water
bodies that are larger than 500 acres in size.  Of this number 27 are
non-water supply purposes and 8 tor water supply purposes. Access
is provided in 21 of the 35 bodies of water noted, Generally speaking,
the management of New England's water supply reservoirs restrict
rec reation use. However, there are varying degrees of recreational

usage at certain water
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ipplies, generally in the upper part of the basin, whereas recreation-
i1 use is extremely limited in those water supply systems located in the

lower basin.

T'he analysis of existing water bodies 1s further contrasted by the
fact that there are in existence nearly 730 water bodies which are great-
er than 10 acres in surface or that would be eligible under the Great Pond
legislation that 1s available in at least three of the four basin States with
the exception of Connecticut, A resource inventory performed by the
Bureau of Outdoor Recreation reports that in New Hampsiire and in the
four counties of Cheshire; Coos, Grafton; and Sullivan; there are . 31404
water bodies 10 acre or larger in size which produce nearly 54, 700 sur-
face acres of water. n Vermont and in the five counties of Caledonia;

Fssex; Orange; Windham; and Windsor; there are 163 water bodies produc-

ing 21, 300 surface acres. In the three Massachusetts counties ot Franklin;

.

Hampden; and Hampshire, there are 130 water bodies producing 35,700
surface acres. Finally, in the State of Connecticut 1n the counties of Hart-
ford and Middlesex we have 112 water bodies of 10 acres or larger produc-
ing nearly 11,000, Figures noted provide a distorted picture of what 1
cctually available versus what 1s reasonably useful in meeting large scale
needs., Recreation planners consider water bodies of less than 200 acres
in size to be quite limited in their capability of meeting a broad range ot
water resource activities, Although 1t has beer rrpnrtvt.l that we have
nearly 700 bodies of water 10 acres or larger, it has also been noted that

less than 200 fall in the category of 100 to 500 acres in size, ind nearly

2/3 of these are unavailable for recreational use by reason ol legislative
consiraints or insufficient access. Nevertheless, these large numbers ol
water bodies do provide a reasonably significant base tor private recred-

tors and vacation home owners which are located around the perimeter of

many of these lakes.
5. Estuaries

I'he shell fisheries of the Connecticut River estuary are not extensaive
nor do they support any signific antly important commercial enterprise.
Oyster operators do a small amount of commercial oystering on beds near
the mouth of the river. The harvesting of soft-shell clams and hard clams
has not been important 1n recent years, The major value of the estuary
from an ecological viewpoint is that within the estuary the basic formation
of the food chain and life cycle of estuarine dependent species occurs.,
Restoration of Atlantic salmon «nd the expansion of the existing anadromous

shad runs will be intermediate beneficiaries of the estuary's productivity

[I-17
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while at sea, Of particular importance in this program is the control

of pollution and the availability of appropriate access. The estuary
plays a particular role in providing private and publicly owned access
to the river and Long Island Sound. There are several privately owned
liveries, marinas and boating clubs located along the estuary reach.

I'he estuary's waterfowl value 1s considerable as well as its capability

to satisfy fishing needs in the heavily populated areas of Connecticut.

The towns along the estuary,that is,south from Middletown, Con-
necticut, although small at present are expanding with residential
development. In some cases, this development is in the form of large
estates which are less damaging to the river's scene than the more in-
tensive developments. At the mouth of the river there appears to be no
end to the land subdivision now taking place. In recent years, the shores
of Long Island Sound on both sides of the river have been covered with
summer cottages to the point where little open space remains. Much
development crowds along the water edge affecting the beauty of the shore-

scape and contributes significantly to pollution.

T'he lower river thrives as a recreational boating center. Power
boats, sail boats, water skiers, skim over its waters, while its shores
provide safe harbor for small and large craft. Marina development is
steadily creeping up the river and in most cases is taking place on tidal
wetlands, a vital resource to the fisheries, This is one reason why the
Coordinating Committee supports the establishment of the Connecticut

River National Recreation Gateway unit,

['he Connecticut Valley is a migratory route for considerable
numbers of waterfowl, Many of these birds pass through without
tarrying. Principal waterfowl habitat in the upper basin is the main
stem of the river; the Ox Bow Ponds, primarily in New Hampshire be-
tween Stratford and Lancaster; the numerous natural lakes, ponds, and
bogs; and innumerable beaver flowages., The latter are generally small
ind many of the ponds are relatively unproductive, In the aggregate,
they produce a large number of ducklings and support appreciable gun-
ning for black and wood ducks. A number of natural water bodies, bea-
ver ponds, and reservoirs provide some waterfall habitat of varying
quality in the central portion of the basin,

I1I-18
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C: (| unaw ater
A 1 nnaissance of the groundwater resourc f the Connecticut

River Basir is been performed by the U, S, Geaological Survey of the
Department of the Interior. Designated as Appendix E, it should be
referred to for detailed groundwater information for the basin, as well
1S the tributaries I'he report summarized that groundwater is avail
able 1y irge gquantitics in some of the larger valleys from sands and

ravel f gla 1] -fluvial and alluvial origin. Groundwater recharge
s about equal to | million gallons per square mile in unconsolidated

tndy s ment.  Where earth material is underlain in large part by
consolidated rock this drops to 1/3 MGD per square mile, I'he total

f undwater availlable from the basin is perhaps more than

juantity g
billion gallons per day 'he more generous amounts are located
n the upper watershed where demands are lightest

\Ithougl irrent groundwater systems in the arca report fairly
good quality water, there have been instances particularly in the
Groveton, New Hampshire area where mineral impurities have beer
1 untered of sufficient magnitude to not gualify for public healtl
tandare - Rather than ibsorb the \111’5:711‘11.1: COost ¢ remove these
minera and in view of the abundance of surfac upplies, some of
ht maller municipalities have gone to surface water, In the ver
basin where demands are large retrieval i somewhat n re ciiil 1t
nd yiel nowhere near as atiractivg In addition. the systems are

LT ) a o tavor surface wdater "1§'¥‘;\ use,

First raer I priority for the groundwater analysis concerned
the making of a gr indw ater atlas [his n ap is fllhll.\?n"i ind attached
t Appendix | I'he map 1s considered to be a groundwater favorability
map that provides some indication of the quantity of water available
but in general terms. [o give substance to the groundwater study in

uantitative tern 1t wa e iry to describe bri '\ every arca of

glacia fluvial sediment n the Connecticut River Basin hese

Cvdaillal { tre generalized and should provide helpful guantitative

evaluation for those municipalitie industrie r others desirous
feveloping groundwater supplies.
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It can be noted that 509 of the 1960 })mplll.l':un of the Basin
was located in 13 cities ancd towns along or near the Connecticut
River, Of this number 8 are located on the main stem of the
Connecticut River,

T'he predominantly low density character of the upper and
muddle basin 1s indicated by the much smaller population figures
shown on Table IV-1. Parts of the upper basin are among the most
sparsely populated sections of the northeast, Fifteen town in the
Vermont and New Hampshire portion of the basin have less than
100 people in residence and at least 5 towns are virtually unpopu-
lated. An adaitional 20 towns 1n the States of Vermont and New
Hampshire have populations of between 100 ana 200 persons in
residence, One reason for this, as recent census of population
studies indicate,is that upper basin counties lost considerable
population by out-migration, partic tlarly 1n the age bracket of 20
to 34 years, This has resulted in lower increases of population
between 1950 and 1960 than 1n the resident States of the basin as a
whole, I'he permanent population in the upper part of the basin is,
lowever, supplemented by 20% to 507 seasonal increases during
the summer and winter vacation periods and also on weekends, Of
particular importance are the non-permanent residents who own
vacation homes whercin they spend weekends or longer periods, as

well as vigits to resorts, lakes and other recreation facilities,

In contrast to the upper part of the basin, the metropolitan
centers in the lower portion have had rapid population increases
from 19,0 and 1960. This increase is not necessarily uniform
although most of it has been going to metropolitan areas while cen-
tral city zones have lost population. The move to the suburban
areas 18 extremely pronounced in the Springfield-Holyoke-Chicopee
regions, as well as in the Hartford Metropolitan area, wiere 1t 1s
greater than other metropolitan areas in New England a ] New
York.

[.Land use of the Connecticut River Basin as compiled in 1963,
is shown on Figure [V-2 on page IV-7. Of importance as popula-
tion affects land use 1s that on less than four percent of the total
area of the basin, the bulk of the population resides.
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New England has long been more urbanized than the natior
because of this, future pr(n'.\'t}. is likely to be absorbed by ever ¢
nanding suburban rings about metropolitan areas. ['he fringe t

I
will experience more intensive land use. Because New

been highly urbanized for so many years, it 1s son ewha

i

ficult to project some ranges of urbanization here than in other part

Fongland has

t Mmort

owns

dif-

of the ountry For exampie -4 1 ¢ 1 Rhode | 1 ned O
of the NOIe ndustrialize State Ot the reg , had over 80 of their
neople livir ¢ 1n rban area b n 1900, while n the otate otf CLon-
necticut . which is the fastest growing State in New kEngland, nearly
807 of the people lived in urban ¢ in 1960. In contrast, in 1960,
the rban population of the three less industrialized northern States
“ ounted tor onty o] tc¢ & of the total population

lopograph in the Connecticut River B b 5 forced the urbar
sreas of the region te luster along the main stem of the river an
ts principal tributaries. Most of the readily nsable land for buil
ing is in the n's flood plains or adjacent to them and it 1n
these areas that cities and towns which house the n n population
and industrial and commercial plants which support it have grown.
For example, between Hartford and Holyoke, along the main sten
there are 11 towns and cities each of which had populations of over

,000 in 1960. The municipalities with over 25,000 are Enfield,

Connecticut, with 42 ,400; Springfield, Massa husetts with
174,500; Chicopee, Massachusetts with o1.500; and Holyoke,
Massachusetts with 52,700. From lLong Island to Hartforda muni-
cipal ties with populations over 25,000 included Hartford with
163,500 people, East Hartford with y, 400 and Middletown with
32 ,200. The cities noted are large industrial centers manufac -
turing a wide variety of products. The principal terminal and
transfer facilities for navigation commerce are located at
Middletown, Hartford, Wethersfield, and East Hartford, ['he en
tire area is speared with a network of fine roads and railroads.

[otal urban land area of the basin a lefined by all places in
corporated or unincorporated of 1,000 or more inhabitants repre-
sented 3.7 of the total land area of the basin in 1963. This figure
1s expected to increase to b, ( /f by 1980 and 99 b“. the year 2000
and to 12.° by the vear 2020. It should be noted that urban popu-

lation accounts for 72.3"% of the Connecticut River Basin's total

1960 population. [t is expected that the entire urban population

will increase to nearly 83% by the year 2020,

IV
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72% live in
cities and towns along or near the Connecticut River, and of this

number 8 are located on the main stem of the Connecticut. The 28%
of the population classified as rural is made up of a farm population

of about 50, 000 with the remainder of more than 400, 000 located in

Of the basin's 1960 population of about 1, 7 million,

villages of less than 2,500 and in rural non=farm areas

‘The out=migration of young adults from rural areas is a contine
iing national phenomenon and as indicated on page IVl the rural
areas (I" I}‘.l' !A('Z'”."I'Z. Connec Tl\At j{‘ll'!'f‘ })n«*.\'lf'. pruw- to be no "\'(‘l'p—
tion, The noneresident recreators, however, utilizing vacation or
second'" homes as well as commercial tourist facilities in these
ysrthern areas are hecoming an increasing factor of the are i's pope

1lation pressure,
I). }‘Tu.at'}‘.ui'l,\

The size of the household has been declining on both national
and regional levels, and the Connecticut River Basin is following
this trend. In response to a more adequate house supply and a
rising standard of living, more families have been able to have
their own separate dwelling, This has reduced the number of
boarders in private households and has enabled older children to
leave their families before marriage, It is projected that a con-
tinued trend towards somewhat fewer persons per household ==
Ja 3 persons in 2020 versus 3,37 in 1960, This trend will be de~
layed in the early part of the projection in response to a sustained
high birth rate because of war years and consequent age distribu-
tion of the population, The total number of households is projected

to increase slightly faster than the population,
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Employment 1n the metal-working trades, SICZY groups 19 and 33

through 38 represent 62% of all manufacturing employment 1n Massa -
chusetts and Connecticut portions of the basin, Even in the upper valley

these groups account for 1/3 of all manufacturing employment. Nation-

111y industrial giants are to be found throughout the area,

In 1963, the last vear for which data 15 av tilable, wholesale trade

employed over 31,000 people. It had sales exceeding $2. 5 billion. For

-

retail sales, the fipures were 86,000 employees and sales of $2.4 b

Insurance

Finance. including insurance, 1s an especially large employer. In-

urance alone accounts for over 5% of the total employment with some 40

g |

home or ;'.-L'“,:;‘:l offices of insurance « ompanies in Hartiord alone and &8
more in greater Springfield. This industry provides an important source
not only for jobs. but a 1'1‘41<i_\' base for investment V@[)ltlxl. For «"\!I‘.)ple-‘
i1t was the funds of two Hartford insurance companies which built

$40 , 000, 000 Constitution Plaza and the adjoining $9, 000, 000 Phoenix
Plaza, as part of the Hartford urban renewal development program, wher

this program began to falter because of financial problems.

Agriculture, which was once the prin lpel means of the ‘\\L“('\_. S
economy, i< declining relatively, but it 1s still an important component
with total production being fairly stable. From 1939 to 1959, full-time
agricultural employees declined in all counties of the basin, and in 1959,
full-time agricultural employment was higher in the basin counties located
in urbanized Massachusetts and Connecticut than 1in Vermont and New

)

Hampshire counties, [he 1960 agricultural employment totalled 19, 182

representing 3% of the total work force. It 1s expected to decl
I t

£7 by the year 2020.

Employment in the food and kindred products industry has increased
throughout most of the basin during the period 1950 to 1960 with only

counties showing a decline in employment over this period, namely,

)

Caledonia and Essex County, Vermont. Hartford County, Connecticut
had the highest number employed in the ftood and kindred products
industry, totalling 4, 245 in calendar 1960, Both Hampden and

Worcester Counties, Massachusetts had over 3,000 i)l'upl«'

I/ Standard Industrial Classification
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way to Derby Line, Vermont at the Canadian border. Of the four

interstate highways 1-95 and 1-90 are completed at the present time
and only a small gap remains in [-84 to the west of Hartford. Inter-
state 1-91 1is completed in Connecticut but has one 10-mile segment
missing in Massachusetts and work i1s under way at present, It is
open to traffic in Vermont from the Massachusetts border to White

River Junction, Vermont where it intersects 1-89,

One other interstate highway, namely, 1-93, which runs gener-
ally north-south in New Hampshire, up the Merrimack River Valley
enters the upper part of the Connecticut Basin at Franconia, New
Hampshire. It will eventually intersect I-91 at St. Johnsbury, Ver-
mont,

Other limited access highways located wholly or in part in the
basin include Connecticut's Routes 2, 9, and 15, as well as portions
of Massachusetts Route 2, U.S. 5, U.S. 20 and 57. In addition, this
excellent expressway network road system is supplemented by a
secondary system of highways which varies from excellent in the

north to good in the south,

[o balance out a fine transportation system the basin supports
one major commercial airport, namely, Bradley Field and three
regional airports all loc ated in the basin, Bradley Field, in Windsor
Locks, Connecticut serves the Hartford-Springfield area and provides
service on seven major airlines to other parts of the nation. The
LLebanon and Whitefield Airports in central and northern New Hamp-
shire serve the New Hampshire and Vermaont portions of the basin,
['he Barnes Field in Westfield, Massachusetts ;Jr‘l‘.‘l(iv\ limited pas -

senger service for central Massachusetts,

Other airports with commercial facilities include Brainard
Field in Hartford, Connecticut; Orange and Turners Falls Alrports

N

in Massachusetts; Claremont Airport in New Hampshire; and North
Springfield Airport in Vermont, A large military installation at West-
over Alr Force Base is also located in the basin at Chicopee, Massa-
chusetts, Transportation via the river is afforded by a 15-foot chan-
nel which 1s maintained from Long Island Sound to Hartford, Connec-
ticut for a distance of 52 miles., In 1968, water-borne commerce on
this channel totalled 3, 652,000 ton (see Appendix L for further infor-

mation on the navigation projects).
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field Water System and numerous smaller units which serve

vidual t ind municipalities, Add to this array of invest-
nt those monies invested in collective sewer systems, and one
tPPT e te the several millions of dollars that have been 1n-
ted by the nrblic 1n water resources,
\ttention 1s directed to Appendix J which presents those in-
tments in water resource projects as accomplished by the four

1in States, In addition, there are considerable monies invested

the private sector, particularly in t industrial and commercial

rsuits which overshadow expenditures in the public sector. These
ite back to the initial periods of history when the utilization of the

| Acts 1S a

yrincipal means of obtaining

i

't industrial pursuits.,




‘, ( F LOQOD CONT OL, R} FRVOIR
FLOOD
DRAINAGE CONTROL
AREA STORAGE

NAMI RIVER AND STATI (sq.mi. (ac.it. )
nion Village Ompompanod 5 ) 2% 38,000
( Hartland Ott 1eche 4 220 71,400
No. Springfield Black, Vt 158 0,600
Ball Mountain West, Vt. 172 54,600
F'ownshend West, Vt. 278 33,200
Surry Mountain Ashuelot, N. H. 100 32.500
Otter Brool Ashuelot (Otter Brook), N. H. 47 17,600
Birch Hill Millers, Mass. i 49,900
Tully Millers (Tully), Mass. 50 22,000
Barre Falls (<h'n");ﬁ"t‘ (Ware), Mass. 55 24,000
Conant Brook Chicopee (Conant Brook), Mass. 8 3,740
Knightville Westfield, Mags. 164 49,000
Littleville Westfield (Middle Br.}, Mass. 32 .3 23,000
Mad River Farmington (Mad), Conn. 18.2 ),510
Colebrook River Farmington (West Br.), Conn. 119 50, 800
Sucker Brook Farmington (Still), Conn. 5.4 1,480

EXISTING AND AUTHORIZED LO

LOCATION

Northampton, Mass,

)CAL PROTECTION WORKS
RIVER

Connecticut and Mill

i Holyoke and Springdale, Mass., Connecticut
' ¢ Chicopee, Mass, Connecticut and Chicopee
1 _: West Springfield and Riverdale, Mass. Connecticut and Westfield
: "o Springfield, Mass. Connecticut and Mill
{ : Fast Hartford, Conn. Connecticut and Hockanum
| < Hartford, Conn. Connecticut, Park, Gully Brook
! and Folly Brook
¢
‘f 'v‘-i"'-l('fl, Vits West
Keene, N. H. Ashuelot
Gardner, Mass, Millers (Mahoney and Greenwood
| o Brooks
| = Ware, Mass, Chicopee (Ware)
S West Warren, Mass., Chicopee (Quaboag)
Three Rivers, Mass. Chicopee, Ware and Quaboag
£ Chis opee Falls, Mass, Chicopee
Winsted, Conn, Farmington (Mad)
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Section 1 - Measurement Tools
A. Projections and Economic Indicators

Management conception draws upon a planners judgment and ideas
gained through past experiences and from projections and trends com-
monly referred to as measurement tools. In simplest terms, a water
resources study can be divided into two broad categories; supply and
demand, with the planner committed to reconciling the two. The sup-
ply represents the resource itself, be it a man-made or natural res-
ervoir, or a groundwater aquifer, or simple open space, whereas
the demand represents those desires for the resource as expressed by
the people through past trends, as well as latent desires and assump-
tions as to future individual preferences. Since demands are directly
the result of population judgments have to be made as to the future
magnitude of population and economic activities. Tools take the
form of projections (not predictions) of population and selected indi-
cators of economic activity., Preferences or requirements expressed
as units of water, e. g., gallons per capacity, could also reflect judg-
ments to other factors projected, for example income and the strong
effect this has in areas of recreation as well. Demand estimates for
future water requirements are, therefore, equally sensitive to both
the demander projections, and the factors of amount demanded per in-
dividual or activity. Both tools are important.

The magnitude projections for the Connecticut Study were pre~'7)a red
under contract by a nationally recognized firm and in two steps: 1

(1) The New England area; and (2) the States as sub-State areas
which make up the Connecticut River Basin. This quantitave guide of
population, labor force, households, employment and personal in-
come figures was made for a t0-year period from 1960 to 2020.

FEconomic projections attempt a view of the future based prim-
arily on present knowledge of foreseeable development and relation-
ship to the past. The projection is not a prediction or a prophsey ot
the future but rather what might occur if a number of specific assumpe
tions regarding the structure and behavior of the economy were in fact
to materialize.

Assumptions made were: (1) the timely availability of water in
sufficient quantity and quality to support the projected economy; (2)

a high or present level of national employment and activity; (3) no

1/ Projective Economic Studics of New England, Arthur D, Little,
= Inc. (ADL), Cambridge, Mass,, 1965

V-l




r depressions or wars, and (4) a continuation of the current rela

tive needs of the civilian economy and the national defense,

IT'he above stipulation, as well as the national growth projec-
tions as furnished by the Water Resources Council were carefully fol-
1fic industry projections for agriculture,
forestry, lumber and wood products and paper were prepared inde-

pendently by the Economic Research Service and the Forest Service

f the U, S, Department of Agriculture,
Tables V-1 V-t present projections for the six Reference Sub-

flivisions of the Connecticut River Basin of the four Basin States., The
projections present Population, with urban-rural breakdown; Employ-
ment, with primary resource industry, manufacturing, and service
ndustry breakdowns; Households,; and total and per capita Personal
me The 1960 populations indicated for the state and sub-state
ireas were derived from Bureau of the Census publications. Employ -
ment and income statistics for 1960 were obtained by using ratios
identical to those prepared for the North Atlantic Regional Water Re-

sources Study Type I framework.

The average annual growth rate for the population of the United

States s ried widely as determined by the decennial census, first
taken in the year 1790, and as «:.'A:Aluxll\_,' estimated by the Bureau of the

Census. This growth rate has been largely influenced by economic
conditions and immigration. In the recent historical period, growth
rate increased annually from 1940 reaching a peak rate in 1957, Since
1957 the growth rate declined moderately on an annual basis through
1965, There 1s evidence that this moderate decline has continued
through the present time, ['he Bureau of the Census had developed four
tlternative population projection series designated A, B, C and D.

[iach of these series makes the same assumptions with regard to deaths
nd net immigration, but they differ in regard to the birth rate, and

ire as follows:

Series A 1962-1965 Birth Rate Index
Series B Moderate Decli ne from 1962-1965 Birth Rate Index
Series C Substantial Decline from 1962-1965 Birth Rate Index

Series [J - Sharp Decline from 1962-1965 Birth Rate [ndex

I'he Office of Business Economics has considered the B, C & D
series as their high, middle and low assumptions, respectively, Pro-
jections utilized for the Connecticut reflect the Series C range, These
new data, when compared with earlier projections utilized in the ADL
report indicate that the demographic categories of Population, Employ-

ment and Household will increase at a slower rate, It 1s anticipated




TABLE V-1
PROJECTIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN
POPULATION & HOUSEHOLDS (1, 000's)

CRB 1960 1980 2000 2020

I Population 30 33 35 39

Urban 3 9 Y3 19

Rural 27 24 22 20

Households 9 9 10 3k

II Population 38 38 43 50

Urban 6 i 10 11

Rural 32 31 33 3Q

Households 11 Ed 12 15

I11 Population 56 94 102 124

Urban 49 58 66 51

Rural 70 3t 36 43

Households 27 29 32 38

1V Population 74 87 109 122

Urban 25 39 55 65

Rural 49 48 54 57

Houeeholds 2 2 32 37

"4 Population 662 Ti7 8a9 1132

Urban 505 623 746 974

Rural 167 154 153 158

Households 195 229 264 343

VI Population 790 Sl 1212 1643

Urban 612 786 1030 1449

Rural 178 185 182 194

Households 235 286 357 498
TOTALS

POPULATION 1680 2000 2400 3110

URBAN 1200 1522 1920 2599

RURAL 480 478 480 511

HOUSEHOLDS 499 590 707 942

Y = 3

r— I R " s - - .







TABLE V-3
PROJECTIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN
EMPLOYMENT BY STATE & BASIN TOTAL - (1, 000's)

State 1960 1980 2000 2020
N. H. TOTAIL 43 51 56 67
Resource Ind, 4 2 1 1
Manufacturing 15 16 17 19
Service Ind. 24 ! iR 47
VT. TOTAL 42 50 63 70
Resource Ind. 3 2 2 )
Manufacturing 1 17 18 20
Service Ind. 24 31 43 49
MASS. TOTAL 265 318 360 453
Resource Ind. 6 * 3 2 2
Manufacturing 109 104 98 105
Service Ind. 150 211 260 346
CONN. TOTATS 316 398 485 657
Resource Ind. 7/ 4 3 3
Manufacturing 130 130 132 152
Service Ind. 179 264 350 502
CRB TOTAL 666 817 964 1247
Resource Ind. 20 1] 8 7
Manufacturing 269 267 265 296
Service Ind. 5 4 1 539 691 944
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CRB

p—t

IT

I11

TOTAL

TABLI
PROJECTIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN
PERSONAL INCOME

(1)
1960 1980 2000

(2)
BIs) 54, 8 116. 8 226. 2
P/C 1828 3540 646, 2
})I h{": l *‘}. by :_'_4'.l,4
P/C 1828 3540 6462
Pl Y572 332, 8 £59. 1
P/C 1828 3540 6462
2] 135, 3 308, 0 704. 4
P /C 1828 1540 6462
Pl 1696, 0 3534, ¢ 6847 7
P/GC 2562 4549 7617
Pl 2024, 0 4417.1 9231, 8
P/C 2562 4549 61T

P1 4136. 8 8843, 8 17947
(1) Figures for 1960 were obtained from an interpolation o

(2)

(3)

figures supplied for 1959 and 1962,

PI. Total Personal Income in millions (1958 dollars).

2020

467,
11982

599,

11982

1485,

11982

X“}'\l, 3

11982

14777,
13054

21447, 7

13054

P/C:Per Capita Personal Income in dollars (1958 dollars).







% URBAN
POP. 2020

PERSONS PER
SQ. MI. 2020

% URBAN
POP. 2020




that an increase in the total 1960 basir pulation of approximately
85% during the projection period | likely to occur, where as earlier
data indicated an increase of 1467 . In the income category personal

income and per capita.lncome are expected to increase more rapidly

or about five times from 1960 to the year 2020 compared to an earlier

increase of 24/

B. WEIGHTINGS AS RELAT I'o WATER E AND RECREATION

In the past, water use and consumption has had an almost paral-
lel rise with income. A review of the three largest munic ipal water
suppliers of New Fngland, namely, the Hartford, Connecticut Metro

politan District Commission, the Providence, Rhode Island Water

Supply System, and the Metropolitan District Commission of Boston,
- - ) . - - ¢ » - b
Massachusetts was made to reflect gallon per capita water demana.

Using calendar year 1965 which was a year when restrictions were

imposed as it was the high pour

| 1]

cated GPCD of 132 for the Hartford system, 140 GPCD for the

Providence system and 145 GPCD for the Boston system. Even

tempering future demand projections, 1t appears likely that 1.1
gallons per year per capita increase 1s a reasonable estimate up

through 1980, and .9 gallons per year per capita increase thereafter.

With increased water use will come larger effluent disc harge. For
g

| purposes of this study and as regards domestic waste loading re-
irerments " tehting 0.Y7 1 voen/canita has bee \ »dd 1n
y qulrements, a weighting ol o X b/oxygen apita has been used 1n

\ oroijecting dissolved oxygen requirements and this unit does not

truly reflect the richer industrial waste loading.
In 1962 the Outdoor Recreation Resources Review Commission,
(ORRRC) in its final report to the President estimated that nation-

ally 4.4 billion outdoor recreation ac tivity occasions occurred in

1960 and would increase to 6.9 and 12.4 billion by 1976 and 2000
| respectively. The ORRRC report, further projec ted increasing
leisure time available using paid holidays and vacations as the indi-

cators. These leisure time indicators for the New England Geograph-

f ic Division are shown in Table V-7

TABLE V-7
PAID HOLIDAYS AND VACATIONS

NEW ENGLAND GEOGRAFPHIC DIVISION

Holidays Vacations
Year Davys Weeks
1 96,0 ¢ ] G
197¢ 8.9 2.9

2000 10, ¢ 4.0

—
. R ol L P




When these leisure time indicators are considered with the expand-
ing population and its increasing per capita income, together with the
trends in mobility, the virtual pyramid of outdoor recreation demand
projections become apparent.

The Fish and Wildlife Service, in the 1965 National Survey of
Hunting and Fishing, estimated that the average freshwater fisher-
man fished on 18 occasions each year. This survey further tabulated
for geographic regions the participation of the adult population who
fished and hunted in 1955, 1960, and 1965. This participation for the
New England Geographic Division is shown in Table V-8.

TABLE V-8
ADULT PARTICIPATION - FISHING AND HUNTING
NEW ENGLAND GEOGRAPHIC DIVISION

No. of Persons Those Fishing Those Those

12 & Older & Hunting Fishing Hunting
Year Millions 7 T it
1955 Th 4.7 8.0 i T
1960 8.3 4,2 10.2 ALY,
1965 P 4.5 | I 1.8

In order to properly characterize and evaluate the effect of the many
variables and indicators that affect demand and supply analyses, the
assistance available through use of high speed computers, as well as
development of systems analysis, employing mathematical models and
simulation techniques was found to be extremely valuable. Mathema-
tical models for the Connecticut River Basin have been developed and
reported upon in Appendix C and D. It should be noted that system
analysis is the terminal process in planning. That is, all other sepa-
rate analyses must be done first, whether for integration on high
speed digital computers, or through use of linear programming, Or
simply through use of past procedures. However, the flexibility avail-
able through systems analysis programs has permitted us to run num-
erous trials; change variable inputs, and explore alternatives that would
not otherwise have been possible in terms of manpower and time.




CHAPTER V

Section 2 - Water Resources Needs and Problems
A. General

To determine the need for additional development and manage-
ment of water resources in the basin, the study investigated the pre-
sent status of each water resource element such as water quality,
flood damages, water supply, municipal and industrial, electric
power, including power cooling, navigation, outdoor recreation, in-
cluding fish and wildlife, conservation and land management, cpen
space, mineral resources, solid waste, flow augmentation, flow
regulation, and health aspects. Concurrently, the present demands
and future demands for each resource area were ascertained by ana-
lyzing present and projected population and use trends. Both quan-
tity and quality of resources were examined to determine their ade-
quacy to meet 1dentified needs. The difference between demand and
supply was then identified as the need. The following are need re-
quirements as assessed for these respective water resource uses.

B. Pollution and Water Quality Control

Frequent references to land pollution generally relate to con-
cern over solid waste disposal, particularly as produced from urban
centers, and the use of fertilizers; pesticides; herbicides and sedi-
ment from erosion of land. Farm animal waste comprises the larg-
est solid waste problem not generally handled at the municipal level,
The daily waste from a herd of only 200 cows compares with the
domestic waste from a community of 3,300 people, Waste from feed
lots are additive sources of agricultural pollution. The increasing
number of animals and modern automated techniques of raising them
contribute to the worsening pollution of waters by animal wastes.
The current use of both organic and inorganic fertilizers contributes
to the nutrient enrichment of streams and ponds. An early stage of
eutrophication in certain areas indicates the need for planning to re-
duce this problem and to avert its occurrence in other areas. The
use of pesticide treatment on the land has also become a measurable
problem in the basin. In two areas of the Farmington River Sub-
basin the amounts of pesticides evidenced in the period from 1959 to
1963 averaged, over the five-year period, in the range of 0.8 lbs/
acre to 2.7 1bs/acre of DDT and from 0.87 lbs /acre to 12.4 1bs/
acre of total pesticides. These figures are based on the use being







spread over the entire watershed above the sampling points and,
therefore, do not reflect the concentrated use on agricultural lands
only.

The use of herbicides, in the basin, by homeowners, as well as
agricultural interests is known, however, the extent of this use is
unknown. Table V-9 shows the maximum range of two nutrients as
measured in 1963 and the maximum cencentration of three hard pesti-
cides as monitored in several years of the middle 1960 s at three

stations on the Connecticut River.

TABLE V-9
MAXIMUM CONCENTRATIONS OF NUTRIENTS AND PESTICIDES
CONNECTICUT RIVER BASIN

Substance Unit Wilder, Vt. Northfield, Mass. Enfield, Conn.
Ammonia-Nitrogen mg/l1 0.3 1.0
Phosphates mg/1 0.0 0.2 0.7

DDT ug /1 0.000 0.000 0.005
Dieldrin ug/1 0.003 D017 0.016
Endrin ug /1 0.000 0,025 0.000

The danger to water bodies from the uncontrolled use of fertili-
zer, pesticides and herbicides is evident. Further, the rapid rate of
their use in the last decade is cause for alarm. A need exists to pre-
pare future plans for their use, or withdrawal from use so that the
waters of the basin will best serve mankind,

Water Supply

Water supply, whether municipal or industrial, is directly af-
fected by pollution and water quality control. The water supply re-
sources competes, along with the traditional development trends of
the population, for whole watersheds. Historically, and because of
smaller populations, less land consumption, slower living modes,
and patterns, water supply has met with success in this competition.
l.arge and small watersheds on the local level have been set aside
by the action of the State legislatures and in some instances, has re-
quired the relocation of small population centers. Such methods
have sustained consistently superior levels of water quality for water
supplies. However, increased demands upon the yield from present
systems and projected demands as shown in paragraph D of this Sec-
tion indicates that new sources of supply will, in their raw water
state, be of lower quality than is generally encountered today. In-
creased use of treatment facilities will be needed to extract pollutants




both suspended and 1n solution, togethe th greate afeguards for
public health. In general increased unit cost to the user is likely.
In 1963, municipal supplies for consumption within the basin were

157 untreated with 257 receiving disinfectant only. The remaining

¢ received a higher degree of treatment.

[he basin States have adopted water guality standards for most

of the rivers in the Connecticut Basin. These standards, which are
egally enforceable, specify water use goals for each part of the

asin; the minunum physical, chemical, and biological criteria to
sustain these uses ind implementation schedules for the construc-
tion of waste treatment facilities and other me sures required to
meet the tandar

I'he Secretary of the Interior has approved the standards for in-

terstate waters with certain exceptions to be resolved. The imple-
mentation hedules established by the basin States pr wide for com-
pletion of secondary treatment facilities in Connecticut and Massachu-
etts by 1972 and 1974, respectively. The plans submitted by Ver
mont and New Hampshire provide for construction of a mixture of
rimary and secondary plants by 1970 and 1977, respectively. The
ecretary of the Interior has not yet approved certain parts of these

lementation plans but the exceptions are under continuing nego-

tiations. 'he water quality standards serve s a basic statement of

ter quality goals, and constitute the primary legal means of deter-
mining 1if the juality of a given body of water 1s ad qguate and what
mprovermment LI juality 2l reauired

[o determine the need for further water quality control measures
in the basin, waste loadings were estimated for 1960 and projected
through 2020. Industrial wastes were projected using the growth in
productivity and employment, and municipal wastes using Z»();mld'.‘.on
projections modified by the increasing numbers of those with sewer-
age connections [able V-10 displays liquid waste generated in the
Connecticut River Basin in 1960 and the projected levels for 1980 and
2020, The waste loadings are expressed in pounds of five-day bio-
chemical oxygen demand (BODj discharged each day and in population
equivalents (PE) before treatment (B/T) and that entering the receiv-

ing stream after treatment (A/T). The five-day biochemical oxygen




demand test measures the potential of waste material to reduce the
dissolved oxygen cont f water and 1s thus an in' icatcr of waste
quantity. The 1980 anu ¢920 loads assume 857 removal biodegrad-
able material for all wastes

TABLE V-10
1960 AND PROJECTED LIQUID WASTE LOADING
BEFORE AND AFTER SECONDARY TREATMENT
CONNECTICUT RIVER BASIN

1960 1980 2020

Pounds-BODcg /Day-B /T 482,000 772,000 1,570,000
PE-B/T 2,840,000 3,860,000 6,280,000
Pounds-BODg /Day-A /1 424,800 115, 895 235,940
PE-A/T 2,500,000 576,000 942,000

As reflected in Table V-10 the residents and industries of the
Connecticut River Basin generated a total raw waste load in 1960
equivalent to 482,000 pounds of BOD. Of this loading, roughly 127
was removed through waste treatment facilities: 117, through prim-
ary treatment; and an additional 17 by secondary treatment. On
this basis organic wastes approximating 424,000 pounds of BOD5
were discharged daily into the waters of the basin in 1960, equiva-
lent to the untreated waste from a population residing in the basin
in 1960. Approximately 63% of this waste load was contributed by
industrial plants which discharged directly to the basin's waterways.
The remaining 377% was contributed by municipalities and by indus-
trial waste sources which discharged through municipal sewerage
systems. Figure V-2 indicates Type and Treatment for 1960 basin
waste loads.

TABLE V-11
SEWAGE TREATMENT IN 1960
CONNECTICUT RIVER BASIN

B /ST ['reated AT

PE¥ PE 3 PE
Municipal 1,250,000 320,000 93,000
[ndustrial 1,590,000 20,000 1,570,000
Total 2,840,000 540,000 2,500,000

V - 15
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For study purposes it 1s assumed the implementation of second-
ary or equivalent treatment will provide 85 percent removal of B(JI)S
throughout the basin by 1980 and through 2020, I'his 18 considered a
conservative minimum since removal of 90 percent are commonly ob-
taine n actual practice, Table V-12 shows the population equivalent of
the penerate loadings (B/T), the treated portion and the projected load
entering basin streams after seconcda treatment for both municipal
and industrial wastes,

TABLE V-1«
PROJECTED WASTE LOATDS
ONNI ricu [VEE IAS
Muni Pe In il T«:Y,xl
2% ‘, {E
IR0 - | i i 00 000 3. 860, 0
reated 2 | )0, 000 3, 281, 000
A 00, 00« 579. 00!
2020-B/ 3. 670, 000 ) 0. 000 6, 280, 000
-Treatedl/ 3,120, 000 2,218, 000 5, 338, 000
AT 550 000 3G2. 000 342, 000

L S yndary treatment w /85 pe nt BODeg removal,

bigure V-3 presents a distribution of the 1960 waste load through
the basin's subdivisions and shows project idings after secondary
treatment,

Water Quality Criteria

Criteria normally used to 1indicate levels ot water gquality relate
to dissolved oxygen, floating matter, olor, turbidity, taste, odqor,
pH, bact temperature, radioactivity and chemical constituents in-
cluding nutrients (phosphorous and nitrogen compounds), Secondary
treatment, if preceded by pre-treatment measures where required for
industrial 1stes and followed l,y disinfection 18 nurmally sutticient

1O Mmeet 4

exceptions being dissolved oxygen

T he

ticn of Massachusetts, do not conta

teria for most wastes where flow is

And

water qgual ly standaras for Lhie

substantial, The main

| nutrient levels,

basin states, with the excep-

in numerical criteria for nutrient
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abatement involves a rapidly changing technology as well as changes
in the assimilative capacities of receiving waters, the selection of
future alternates can be based on better and better information as new
treatment facilities are constructed and their effect on stream
characteristics and water quality 1s evaluated. These evaluations
must include the effects on all water quality parameters, including

nmitrients, viruses, new exotic wastes and aesthetics,

Water quality management alternates must also be evaluated with
resr~ct to all water resource and related land uses, Choices must
take tull advantage of multiple-purpose opportunities and carefully
weigh the degree to which they reinforce or detract from the various

uses and needs that are to be supported within the basin,

In addition to the above general water gquality management needs,
certain specific needs where special efforts are required should be

mentioned, These art

(1) Improved control of combined sewer and storm water
discharges is required in highly urbanized areas of the basin to pre-
vent degradation during high rainfall periods. Intense rainstorms in
these areas result in the periodic discharge from these systems of
solids and bacteria. The frequency and unpredictability of these dis-

charges requires that swimming be prohibited and water uses restricted,

IThe costs of preventive measures, however, are high and at the present
time efforts to correct the problem are sporadic although an increasing
amount of research 1s being done. In the final analysis, 1t appears
arcful and detailed investigation of each individual system is required
to determine the relative costs and benefits of intermediate corrective
measures as compared to complete treatment of the discharges,

(2) Surface runoff from rural and urban watersheds brings
a variety of pollutants to the river which also affect water uses.
Eroded soil particles increase turbidity, oil scums create hazardous
and unsightly conditions, organic and inorganic fertilizers contribute
to nutrient enrichment, herbicides and pesticides can cause both
immediate and accumulative toxic effects, and with the trend towards
larger dairy herd concentrations, farm animal waste disposal 1s a
growing problem. In addition, street hitter and improperly disposed
solid waste can be washed into streams or atfect water quality by
leaching action. The relative seriousness of these problems and the
actions by which they can be best controlled require further investiga
tions, Solutions are most likely to be found in the areas of soil con-
servation and land management, subdivision regulations, construction

practices, spraying restrictions and controls improved solid waste

vV -24
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received from the Connecticut River Valley Flood Control Com-
mission, the agency responsible for the administration of the com-
pd« L

Due to the placement, within the basin of the principal damage
centers--primarily located on the main stem of the river between the
Hampshire-Franklin County line in Massachusetts and the natural
downstream control at Bodkin Rock 1n Middletown, Connecticut--
maximum dollar reduction of main stem damages per unit of storage
occurs with the point of storage located in the vicinity of the Hampshire-
Frankhin County line, The configuration of the basin near this county-
line and the existing state of development and use of this area pro-
hibits serious consideration of flood storage at this point, However,
reaching into the major tributaries above this point the need to con-
trol an additional 10% of the river's drainage area above Hartford may
be met. Existing natural average-annual losses along the main stem
of the Connecticut River are estimated to amount to $15, 9 million,

Existing and substantial losses also accrue to the major tribu-
taries within the basin. Certain built-up areas along these tributaries
have been severely damaged by the floods of record and although some
of these areas have been given considerable protection by some of the
recently constructed reservoirs on lower-basin tributaries there still

exist areas of substantial potential loss,

Eight local protection projects of varying sizes have been con-
gtructed along tributaries of the Connecticut River and four additional
projects are either authorized or were approved as small flood con-
trol projecis without need for specific authorization by Congress,
Project authorization recently expired for a local protection consid-
eration in Westfield, Massachusetts as project assurances by local
interests had been withdrawn although the project had been considered
feasible, justified and needed by the Corps of Engineers. One of the
above mentioncd four additional projects, that at Ludlow, Vermont
on the Black River tributary, 1s not considered feasible or needed
at this time; however, there is definite need for the projects along the
Park River in Hartford, Connecticut in St. Johnsbury, Vermont along
the Passumpsic River and on the White River in Hartford, Vermont,
There are additional local losses in the basin and there is need to con-

sider upstream storage or direct protection to reduce this damage,

Existing natural average-annual losses in the downstream tributary
reaches of the Connecticut are estimated to amount to $7. 6 million,

' natural extensions on

The flood plains of the basin, the rivers
each side of the normal watercourse, have long been the scene of man's
most concentrated economic growth, Because of the ease of construc-

tion and the nearness to man's most needed and useful resource- water-
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D, Water Supply

Projections of municipal water use in New England in its
entirety indicate that by the year 2000 requirements will be double
the 1100 mgd as utilized in 1960. These projections of the Connecti-
cut River Basin and based upon previous per capita consumption, as
modified by current trends indicate that water use to meet municipal
needs in the Basin will be two and one-half times the 178, 6 mgd per
day use level by the year 2000, 3, 7 times as large in 2020, The
Connecticut River basin's immediate water use i, e, 1980 is projected
to be over half again as large as the 178, 6 mgd used in 1960, TableV-16
displays the 1960 community water use by basin subdivision together
with bench mark years; 1980, 2000 and 2020 respectively,

TABLE V-16

COMMUNITY WATER SUPPLY REQUIREMENTS
CONNECTICUT RIVER BASIN

Average Daily Requirement

Basin in MGD

Subdivision 1960 1980 2000 2020
CRB I 4, 2 Hed 10, 1 15, 6
CRB II Za 'Y 4.5 7. 6 Liv9
CRB 11 (i b2y 1 2059 34. 9
CRB IV 5. 4 10, 0 170 26, 5
CRB V 84, 5 B2 2 183, 2 274 5
CRB VI 74, 1 124, 2 193, 2 300, 5
Total Basin 178, 6 278, 8 432, 0 663. 9

Existing municipal water supplies within the basin have been evalu-

ated and a listing of the present muinimum safe yields by basin subdivision
15 shown in Table V=17 as well as the additional supply increments
necessary to meet the projected demands.







estimated that diversions would occur 70-80 days per year when this

water is surplus and would otherwise flow unused to the ocean, The
additional yield to the MDC system, on an average annual basis, would
be 72 MGD. Flood skimming diversions would also have a negligible
effect on future water supply plans of the State of Connecticut. If Con-
necticut should decide at some future date to use the main stem of the
Connecticut River as a source of municipal water, adequate water vol-
umes will be available to satisfy this need, even with all current and
foreseeable diversions considered. Other diversions from the Connec-
ticut Basin are made to meet the needs of Berlin and Newbury, New
Hampshire and Ashburnham, Massachusetts. An industrial user in
Fitchburg, Massachusetts is currently considering additional diversions
in the Ashburnham area.

Whether the water use from the main stem is direct in-basin use
for the Hartford or Springfield areas or out-of-basin supplement to
vater sources will govern the degree of treatment which must be pro-
vided upon withdrawal from the river. Direct in-basin use will require
conventional water treatment, probably chemical coagulation, filtration,
and disinfection or modifications thereof.

Privately supplied industrial water supply requirements within the
Connecticut River Basin are projected to increase by 10% from 1960 to
1980, with an over-all increase from 1960 through 2020 of 42%. These
increases do not include the water supply requirements of the mineral
or thermal electric generation industries. Although projections of water
1se by the mineral industries are unavailable present use estimates were
made of the sand and gravel and the stone industries. They account for
over 997 of the mineral industries water use and in 1962 this estimated
1se was as shown })y State in Table V-18

TABLE V-18
MINERAL INDUSTRIES WATER SUPPLY USE - 1962 IN MGD
CONNECTICUT RIVER BASIN

Sand & Crushed Rock & Clay &
State Gravel Dimension Stone Shale fotal
New Hampshire 2.14 0.005 2.15
Vermont 0,63 e - 0.65
Massachusetts 6,97 0.20 0. 013 /.18
Connecticut 2.40 0.39 0.059 2 .85
[otal 12.14 0.6l O 12 .83




[

Water requirements for thermal electric generation have been
projected for 1980, 2000 and 2020. The estimated requirements are
shown 1n Table V-19.

TABLE V=19
ESTIMATED IN-STREAM FRESHWATER USE
THERMAL ELECTRIC GENERA TION
CONNECTICUT RIVER BASIN

Cooling Water Regquirement

YEAR MGD
1960 1050
1980 1300
2000 31300
2020 6500

The remainder of the privately supplied industrial water supply
requirements 1s shown in Table V-20. In the base year 1960, approxi-
mately 8% of the used water supply quantity was for boiler feed
purposes, the remaining 927% is utilized equally between process uses,
cooling and air conditioning. Future uses are not anticipated to vary
significantly from these percentages,

TABLE V-20
PRIVATELY SUPPLIED INDUSTRIAL
WATER REQUIREMENTS
CONNECTICUT RIVER BASIN

Basin Average Daily Reguirement in MGD
Subdivision 1960 1980 2020
CRB 1 40. 3 42. 3 704 &

CRB II 4.4 8. 6 21.6

CRB I 25, 4 25, 4 31. 1

CRB IV 3. 8 o, 1M 18.9

CRB V 106, 8 b 158. 6

CRB VI 145.9  160.9  153.3

Fotal 326 6 359. 9 463. 7

V- 35
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E. Electrical Power

Power requirements within the Connecticut River Basin are

urrently met by a group oi utilities who are inter-connected through-

out the New England Region and whose operations are yordinated to
meet a common need, Power is, therefore, exchanged between
existing systems, with 907 of the total energy required accounted for
by these privately owned coempanies, I'he remainder is ontrolled

in publicly owned systems which also purchase a substantial amount of
power from the private sector. Until recently, the basin has been
exporting peaking power, providing large blocks of power from the

I
hydroelectric plants at Moore and Comerford, New Hampshire t

%
markets as far south as Boston., In 1967 energy needs of the Connec-
ticut River basin were approximately 10 billion kilowatt hours reprt

I ;
senting about 25% of the New England total, Peak demand was on the
rder of 2. million kilowatts, Now that the basins own eénerpgy demand

has increased, it consumes essentially what 1t produces although it

still exports peaking power, In future years, the Basin will have to
mpert energy, both baseload and peaking, in contrast to its historical
export roie.

\ssuming the same rate of growth as the New Englanc power
market )yasin energy reguirements may Lo expegts d to soar to 23
billion and 200 billion kilowatt-hours in 1280 and 2020 respectively;

th corresponding peaks in the order of 5 million kilowatts and 40
million kilowatts, respectively, It is estimated that Basin demands

n 2020 will be far more than the Basin's available economic supply.

I'he electric power resources of the Connecticut River Basin are
cmmitted to assist in serving the lcad of all New England and becaust
f the makeup of the power market arca of the six states with its inter-
onnection ind power interchang , the Connecticut River Basin power
emand is not usually treated as a separate entity. A noted, the basin

xports peaking power from its hydroelectric installations and wall

likely continue to do so in the near future. However, the basin will
tye epending more and more on bascload energy gent rated outside ol
T Hi itersned, The following table retllects the estimated total power
I virements for the entire market area together with that protion ot
the supply whicl cstin cd to be provided by the resources of the

Connecticut River Basin the locally provided supply also being shown

V=38







In meeting the needs for future power there will be many environ-
mental obstacles to overcome for all major types of power plants -
conventional hydro, pumped storage, fossil-fuel or nuclear - are large
users of land or water. Fossil and nuclear operations require controls
to dissipate heat before discharging to receiving water bodies, while
fossil may also foster air pollution problems. The siting problems will
also be among the most difficult facing the industry, and the pressure to
resolve them perhaps even more critical in future years. Careful plan-
ning during site selection is necessary to avoid aesthetic and ecological
problems as well as the application of technological advances to elimin-
ate or minimize adverse effects on the environment. A comparison of
advantages and problems affecting different forms of energy and limit-
ing factors in siting are as follows:

Hydroelectric power stations' chief advantages over fossil and in-
ternal combustion power plants are: low operation and maintenance
costs; no contribution to air pollution; adaptability to remote control;
automatic operation and use for spinning reserve; long life; low char-
ges of depreciation; high reliability; a constant renewable resource;
and low rates of outages. Secondary benefits also accrue when hydro-
electric power is combined with other uses such as recreation, water
supply, and flood control within the project reservoir. Conversely,
there are varied environmental restrictions imposed on potential hydro-
electric developments. Diurnal water releases may impose burdens on
downstream riparian users by affecting flows. Impoundments will
change the ecological balance of the inundated stretch of river from a
lotic (living in actively moving water) to lentic (living in still water)
environment that may or may not be desirable to other uses, such as
anadromous fisheries or canoeists. The aesthetic quality of a river
reach may be impaired if severe drawdowns cause bank erosions and
land resources are lost. Such conditions must be examined and eval-
uated to insure that they are properly considered and accounted for.

The pumped storage project which includes a pumping generating
unit operating between an upper and lower storage pool, generates en-
ergy during system peak load periods by release of water through the
units from the headwater pool. During off-peak load periods, energy
from some other continuing base source 1s used to pump water from
the lower pool back into the headwater pool. In this manner, the sys-
temn operates as a more or less closed unit, passing essentially the
same water back and forth from the upper to the lower pool. While
this arrangement consumes more energy than it produces, its econo-
micg adv,mmgn- comes from converting low value (!ff-pe*(’,k energy to
high value on-peak energy. A further advantage of pumped storage
hydro is the elimination of on-stream water surges which can upset
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Federal Public Recreation Opportunities

;. Outdoor Recreation
The largest single ownership of forest acreage in the basin is |

found 1n the National Forests which have contributed significantly to |

the economy in the basin in several ways. The sale of timber. and |

the value added by reason of the services connected with harvesting, 4

hauling and manufacturing of the forest products account for the great- i

est dollar value. Twenty-five percent of the total revenue from tim- |

ber sale and other revenues of National Forests are paird to the counties

in which the forests are located, and in 1967, $93. 000 was distributed

to 8 counties on this basis. But of even greater importance are the

numerous outdoor recreation opportunities made possible by these pub-

lic forests which are free or nearly so. Dav use fees are char

|

C rged |
generally for certain deve loped areas with 257 of these monies re- (
turned to neighboring counties for school and road purposes.

In addition, the existing l6 Federal flood control structures pro- i
vide a wide variety of free public outdoor activities managed in coop- ‘
eration with State Fish and Game and State Park agencies, Nominal |
fees are paid for those developed facilities such as camp sites. Ihe
Public Law 56¢ upstream w itershed program ol the ”n'p.x rtment of

Agriculture }:r':‘.:(f('h further opportunities 1n several local arvas of the

basin.

State Public Recreation ():)i),,r'l inities

State outdoor recreation developments consist of 55 State parks,

97 State forests, 27 fish and pame lands units and 38 boat access sites,

More than half of these are located ocutside of the State of Connecticut.

The 38 publicly owned or State operated boat access sites intended
for hunters and fishermen, have an average size of one acre with mod-
est shore frontage, There are numerous informal access sites along
public and private lands. Of some 838 miles of main stem river

Qo “B o/

trontage, some or 77 miles are at present in public ownership of

which 17 miles is part of {lood control levees at the Springfield-Hart-

T T NSRS

ford areas. The public also has use of launching and docking facilities

at 63 privately-owned hiveries, marinas and boating clubs.

I'here are a varied range of hunting opportunities for the recrea-

-

tionist with forest and farm game species, as well as migratory water-
fowl, available during the hunting scason. While no Federal wildlife

- arcas exist along the river, State-regulated public hunting 1s permit-

ted at a number of Federal reservoirs, Some State forest and game
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lands (in New Hampshire and Vermont) and State parks are open to the
public for hunting. However, the major portion of available hunting

land is privately owned .

At prescnt about 57% of the river's main stem length supports pro-
ductive sport fisheries; another 35% 1s classified as marginal and the
remainder 1s devoid of fish life because of heavy pollution. The best
shad fishing area is currently at Enfield Dam, where 16.700 catches
were recorded in 1964, The cold water habitat in the upper portions of
the river basin provides excellent trout fisheries. First, Second and
Third Connecticut lLLakes are intensively fished for native lake and
brook trout and introduced land-locked salmon. Below White River
junction, Vermont, the river takes on the character of a warm water
stream and supports a variety of warm water species.

Swimmaing 1n the main stem of the Connecticut River has been
severely restricted by pollution, hazardous currents and unsuitable
water temperatures. At present the only section of the river with water
quality suitable for contact recreation is a 28-mile stretch between the
river's source above Fourth Connecticut LLake and a point just above the

'; community of Pittsburg, New Hampshire. Of the river's 36 major trib-

| utaries only 12 reach the main stem with a quality level permitting
water contact recreation. There are no designated public swimming
areas on the Connecticut River itself,

As regards trail use, extensive utility camping lands, railroad
rights-of-way, flood control levees, and old logging roads offer good
opportunities for development of foot, horseback riding, and bicycle
trails. The possibility of tie-ins with major existing trails such as
the Appalachian Trail and Long Trail merit consideration.

;

! The valley's best camping potentials are located along the forested

i frontages of the reservoirs on the river's main stem and particularly in

i the northern portions, as well as at undisturbed islands, coves, and

f flood plains. Water oriented camping 1s limited at present because of

‘ pollution, or the lands adaptable for such use are in private ownership

; and unavailable for the public use. Majority of camp sites are found

) iway from the river in the forested uplands.

,, Picnicking along the Connecticut River is severely limited by lack
of facilities. Although most parks offer some picnic facilities, they are

i too few in number to meet the growing need. Many more picnic oppor-

: tunities could be provided along scenic stretches of roads and in conjunc-

tion with major recreational developments.

Unsatisfied demand for outdoor recreation as measured in acres
of water and land is shown in Figure V-7,
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Driving for pleasure is popular because of the diversity of scen-
ery. The changing seasons provide beautiful settings anc there are
numerous historic, architectural, cultural and industrial sights that
can be observed from secondary roads with broader panoramic views
available in the interstate highways.

In 1967, 2,600,000 visits were made to these parts of the National
Forest area within the Connecticut Basin. Based on the Chilton Survey
Report, it is estimated that these visits generated over $9,000,000 in
local expenditures. In addition, the passage of the Land and Water Com-
pact of 1964 permits financial assistance for units of local government in
acquiring public recreation areas.

Private Recreation Opportunities

I'he contribution of private investment in outdoor recreation in re-
cent years has increased substantially, and if projected demand for out-
door recreation materializes, private investments can be an important
factor in supplying many of these services, and is already a major fac-
tor in upper States where vacation homes have significantly broader
economies in smaller towns., There are currently 326 commercial
firms providing outdoor recreation activities, and of this total, 34 pro-
vide swimming facilities with 22 of these located in Massachusetts.
Generally, swimming facilities are made available as part of the more

reneralized recreation development
£ |

Commercial camp grounds are one of the most popular types of
private mvestment in outdoor recreation. In the 17 basin counties in-
cluded in a recent inventory performed by the Department of Agricul-
ture, there were a total of 147 privately-owned camp grounds supply-
ing 7,497 individual camp sites. New Hampshire was the leader among
the States with 67 camp grounds, but Massachusetts led in the number

of campsites available with 2,969.

Privately-owned commercial picnicking areas were most common
in Massachusetts. In Middlesex and New London Counties of Connecti-
cut, farmers were also providing services associated with boating with
access to Long Island Sound. New Hampshire was the second as re-
gards firms providing boating services, where Vermont had the fewest,
I'he public and private sectors each provided about 1/2 of the boat
launching facilities available to the public in the Connecticut Basin. The
private contributions varied from less than 127 of the total Vermont
group of counties to 647 for the Massachusetts group of counties. In
Connecticut counties which had the most boat launching areas than all of
the other counties combined, 57% of the facilities were provided by pri-
vate investment. A total of 268 boat laundhing arcas are available in
the Connecticut River Basin,
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H. Fish and Wildlife

[here are many problems and needs currently affecting the full
utilization of the basin's fish and wildlife resources. Those particu-
lar needs affecting the fish resource and the wildlife resource some-
times differ and even conflict. Those problems and needs associated
with the fish resource include: distribution of the resource with
respect to the demands placed upon it; proper access to resource
areas: the current state of stream and pond pollution and the exist-
ing natural and man-made stream regulation; inadequate fish pro-
duction for "'put-and-take'' fishing management of the resource itself;
the lack of fish passage facilities for migratory species; restoration
of anadromous fish through much ot their historic range; creation
of new recreational water bodies for intensive fishery use; further
itilization of existing and future water supply reservoirs for fishery
programs; and control of riverbed mining for sand and gravel pro-
duction. The existing distribution of the fishery resource and its re-
lation to today's and projected basin resident population points up the
inequalities of fishing opportunity. The projected per capita acres of
surface water and miles of stream available by subbasin area for 1980
and 2020 are shown in Table V-22.

TABLE V22
PER CAPITA FISHING OPPORTUNITY
CONNECTICUT RIVER BASIN

Subbasin Area 1980 2020

Lake Stream [Lake Stream
CRB Acres Miles Acres Miles
[ 0.439 0.024 0372 0.020
I1 0.271 0.018 0.206 0.013
I11 0/166 0.006 0.126 0.005
IV 0.081 0.011 0.058 0.008
\ 0.042 0.001 0.029 0.0009
Vi 0.007 0.0005 0.004 0.0003

The lack of proper access for the public to some of the great ponds
within the basin 1s a major problem to fishermen. There is need to ac-
quire access lands and develop adequate access facilities to optimize
the recreation values at these ponds. Many miles of superb stream
fisheries presently exist without proper access. A program is needed

to insure development of this access.
A general recommendation of this comprehensive study will be to

abate pollution and achieve the in-stream water quality standards as
approved. Implementation of pollution control programs will open up
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significant stream and pond fisheries not now attractive., A flow
management program through augmentation from new storages and
re-regulation of existing impoundments throughout the basin will be

a most effective way to enhance stream !l.\hln};.

There 1s need for an enlarged fish stocking program through 1n-
creased hatchery production. It is estimated that with the total imple-
mentation of reservoir development considered for the early action
plan that 420, 000 catchable sized fish and 6, 876,000 fingerlings will

3

be needed for stocking purposes each year.

[here 1s immediate need to improve the existing fish passage facili-

ty at the Holyoke dam and to provide for fish passage at the Turners
Falls and Vernon power dams on the Connecticut main stem. Tributary

dams also require passage facilities. Future needs include provision

for fish passage at the Bellows Falls and Wilder power dams. Restora-

tion of anadromous species throughout most of their historic range has
become a major goal of the basin plan. Atlantic salmon hatchery facili
ties will be needed to supplement natural reproduction, The current
shad run ranges between 500,000 and 1,000,000. Up to 2,000,000
shad are anticipated entering the river each year when, facilitated by
fish passage devices, reproduction in the upper reaches reinforces pre
sent production from spawning areas now available. The creation of ne

recreational water bodies is needed to provide fully managed lake facili

ties for the basin and increased fishery utilization of water supply reser

voirs will provide added opportunities near urban regions.

['he wildlife resources pose equally pressing problems and needs.
With each acre of land removed from the raw state for development to
neet other needs there remain fewer acres to support the wildlife that
is left. There is little opportunity to create new or additional wildlife
habitat with the exceptions provided water associated animals and fowl
through reservoir development. Wildlife productivity can be improved
through use of new management techniques in upland game areas. Cer-
tain presently unprotected wetland and upland areas that offer larger
opportunities for wildlife resources need to be acquired or zoned for
wildlife purposes. Identification and acquisition of access to favorable
wildlife areas is needed to improve opportunities for the recreational
hunter. Areas exist within the basin where waterfowl habitat improve-
ment 1s needed. Additional waterfowl habitat acreage will encourage
increased use by migratory flocks in the Atlantic flyway.

Figure V-8 lists the unsatisfied demand for resident fisheries

resources in the basin,
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I. Conservation and LLand Management

The increasing people-oriented pressures being placed upon the
Connecticut River Basin's limited and fixed resources clearly indicate
the over-all need to conserve, develop, and manage the Connecticut's
water and related land in an orderly manner, utilizing wherever pos-
sible the techniques of multiple use. Major problems exist in all areas
in planning a desirable allocation of these natural resources. Problem
areas include a deterioration of environmental quality both in and around
our cities and now reaching into the smaller towns; the increasing up-
stream floodwater and sediment damage, generally degrading hydrologic
characteristics in the urbanizing regions; improper timber management;
increased risk and severity of forest fires; and continuing and signifi-
cant erosion on intensively cultivated croplands.

The Federal census of 1960 showed that over 70% of the basin's resi-
dents lived in urban areas. Population projections, prepared for this
comprehensive study indicate that while the total basin population will
nearly double by 2020, the urban segment will increase to almost 85%.
I'his urban growth will still center on the Hartford, Connecticut and
Springfield, Massachusetts metropolitan areas. [t will continue to en-
croach upon valuable wildlife habitat within the cities’ environs as well

as remove additional open space in favor of urban and related uses.

Many State, community and private land areas are deteriorating
rapidly because of over-use. The land use practices contaminate sur-
face and groundwater and there is a lack of knowledge of the principles
of resource management to protect and improve the environment. Un-
less a strong program is undertaken to stop further deterioration of
natural environment, particularly for land areas of high density popula-
tion, the cost of correcting such situations will be extremely high.

Sound principles of land management and treatment must be ad-
hered to if these problems are to be solved and similar problems pre-
vented in the future. This can only be accomplished through public
awareness of the need for, followed by the establishment and adminis-
tration of local, State and Federal land use regulations based on sound
resource data, To accomplish this, new legal authorities are needed.
Standards must be developed against which land use proposals can be
evaluated. Specifications for works of improvement concerning land
1se should supplement these standards. Specifications regulating the
type and quality of materials used in small village improvements as
well as 1n State regulations concerning such problems as the shaping




and revegetation of huge borrow areas are needed to support various
standards. Those features of landscape contributing to quality environ-
ment need to be identified at the Federal, State and local level. Action
must be taken to see that these features are not destroyed.

Presently, considerable erosion occurs on intensively cultivated
soils in the Connecticut Valley lowland, as well as on those steeper
slopes of the upland regions that are not permanently protected. The
total flood plain acreage that would be inundated by the 100 year flood
in the basin's 141 upstream watersheds i1s estimated at 59,000 acres.
Of this total, about 26,000 acres are currently in agricultural use and
1,900 are urban, the remaining 31,100 acres being either forested or
considered idle land. A limited guantity of land in agricultural produc-
tion has a problem of excess water. These are usually portions of

otherwise well drained acreage.

Over one-third of the forest land is in poor to very poor hydrologic
condition: however, the potential to improve is generally high. Mul-
tiple-use management and protection is needed to realize these poten-
tials as well as the continued yield of high quality water and better reg-
ulated run-off. Timber quality is low, land values and related taxes
are becoming excessive. Moreover, many forest landowners are more
interested in the recreation and aesthetic uses of their lands rather than

timber production.

Changing land-use patterns will cause problems related to agricul-
ture as well as to other resources. Some of the finest cropland in the
basin exists in the valley lowlands encompassing the basin's major
cities. The expanding urban pressures will remove some of this land
from agricultural use. Although the phasing-out of shade-grown to-
bacco in the basin is projected and the adoption of more 1ntensive agri-
cul tural techniques will generally reduce over-all cropland needs, a
maior need 1s to reserve land well adapted for agricultural uses to sat-
isfy future agricultural and environmental quality needs so as to avoid

using more marginal lands to meet these agricultural needs.

A display of projected land usage is found in Figure V-9, These
2020 projections should be compared with land usage as measured in
1963 and shown in Figure IV-2 on page IV-7,

As a further example of shifting land-use patterns, Table V-23
expresses the estimated projected needs for pasture and haying lands
in the basin,
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These land use projections indicate that pasture land as a trad:

al piece of the New England rural landscape will practically disappear
inless measures are taken. It has been suggested that an important
piece of that which is visually pleasing in the basin will be removed.
It is further projected that most of this land will revert to forestlan
replacing forestland taken for other uses. The projections of forest
cover as a percent of the basin remain fairly constant thro 1ghout the
study period as demonstrated on Figures V=2 and V- 9.

l'here is a need for a land acquisition program in the Green Mour

tain National Forest in Vermont and the White Mountain National Forest

in New Hampshire to make these forests cohesiy
ful for watershed protection, Recreation opport by

these tracts under the principle of multiple use.

tional acres are required.

Complementing the needs of larger forest areas 1s the need for es
tablishment, protection, development, and management ot trees and re

lated plant communities 1n suburban and metropolitan areas.

. Mineral Resources

Mineral commodities currently produced in the Connecticut River
Basin are sand and gravel, crushed stone, principally traprock, clay,
talc, feldspar, mica, « rushed quartsz, dimension andstone, dimension
granite, and peat. Other commodities which have been produced 1n
recent years include copper, gold, silver, and pyrrhotite as a by -product
of copper mining, beryl, as a by-product of feldspar mining; garnet,

dimension marble, sharpening stones, and manganese,
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[he all-prevalent open dumps with open burning are being outlawed
and replaced with sanitary land fill operations. Land area require-
ments are increasing under present practices, but developments in
volume reduction through re-use, mmproved incineration, and shred-
ding and compaction, and containerization will tend to stabilize if

not lower land area needs for final disposal and make for more econo-

mic transport of solid waste.

F'he urban areas such as Hartford and Springfield will probably
have the greatest difficulty in obtaining land fill sites in the future.
The additional cost for long distance hauling of solid wastes away from
these urban areas could give economic justification to the establish-
ment of local facilities which would provide a high degree of volume
reduction before transporting the wastes to a land fill. The rural

areas in the basin will probably be able to dispose of their solid wastes

in rural land fills without encountering insurmountable land acquisition
problems

In the way of research, the container indusiry today, is research-
ing self-destructing packages. Idible containers are being considered
for the food industry. Today's '"'throw-away-bottle ' may become the

buggy whip'' of the year 2000. This research has been fostered by the
pressures exerted by the problems evident in our present waste dispos
al practices. More detailed planning measures must be taken to avert
needless pollution of our ground and surface waters through improper

land allocation for satisfying solid waste disposal needs. FEducational
programs must be mounted to discourage capricious dumping. The
growing awareness of the individual's stake in his environment will
help in this area. The ogre of man's self burial in his own rubbish
must be made nothing more than a humorous line or two in tomorrow's

history books
I.. Flow Augmentation

Flow augmentation needs in the Connecticut River Basin relate to
the whole spectrum of water resource uses and functions, With the ad-
vent of a flow augmentation program, e¢ach of these resource uses and
functions would present altered problems and needs. low flow augmen-
tation would improve water quality by lowering average water tempera-
ture and by increasing the availability of dissolved oxygen. [t would

increase water supply alternatives, allow for increased use for thermal

electric cooling, provide for deeper natural channels for navigation pur

poses and less maintenance dredging cost. Low flow augmentation would
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allow for more widespread recreational use of the rivers of the basin
owing to increased quantities of flow; improve and stabilize fish and
wildlife habitat for all aquatic species; provide for more constant
vear-round flows thereby stabilizing the natural channels and decreas -
ing the erosion; and improving the over-all health aspects of the basin.
Augmentation flows would come from new storages that would hold
spring freshets for later release and have the multiple purpose effect
of lessening spring flood control problems proportionately. Addition
al flow augmentation could also come from re-regulation of existing

storages.
M. Flow Regulation

he Connecticut River Basin exhibits an abundance in water resour
that is quantitatively, and when viewed on an average annual basis. The
annual run-off cycle, however, provides for excess flows every spring
and deficient flows in the July through October summer period. Natural
high and low flow periods are greatly altered with reference to low flow
periods by the present operation of hydroelectric power stations. These
hydroelectric units are presently operated for maximum peaking power
production. They allow for ho irly flow variations by responding to the
power demands of the working day and into the early evening and essen-
tially shutting down, and allowing little or no flow to pass the dams
throughout the balance of the 24 hour day. On weekends during the sum
mer, power production is generally not needed beyond the levels pro-
vided by the base load thermal plants. Therefore, the hydroelectric
stations store what water enters their pond, until full, and generally do

not releace flows at all over weekend periods.

The outstanding needs in the area of flow regulation are for a basin-
wide approach to minimum releases from power storage facilities. A
minimum flow program for the Connecticut River Bas.a would provide
widespread benefits. Such a program would reestab! sh historic flow
levels in all portions of the basin; would allow for enhancement of the
present fish and wildlife resource; and assist in restoring habitat
suitable for native anadromous species such as Atlantic salmon. [t
would reduce the daily fluctuations in water quality due to variable flow;
provide a sustained base flow to more adequately meet the recreational
boating needs: and assist in the assimilation of thermal loadings upon
the river.

Historic low flow levels were compiled using gaging station records
from eight unregulated tributaries, having periods of records and which

measured a total drainage area of 1,592 square miles. These tributaries
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contributed an average of 0.18 cubic feet per second per square mile of

drainage area for an average 7-day low flow period. Interestingly en-

ough, the three largest of these eight stations with 1,236 square milés
(4}

or 77% of the considered drainage area, experienced an average 7-day
low flow of over 0.2 cubic feet per second per square mile.

Compiling, on a l0-year basis the annual 60 and 90 day low flow
averages for the eight stations resulted in 0.19 and 0.22 cubic feet per
second per square mile respectively. As a result of this analysis it is
considered that the requirement of a flow of 0.20 cubic feet per second
per square mile is an appropriate measure of historic low flows for the
Connecticut River Basin and that the need to reestablish historic low
flow levels should use a flow of 0,20 cubic feet per second per square
mile as a minimum instantaneous flow criteria.

N. Health Aspects

Needs as relates to health aspects reflect upon the well being of the
basin's population. There is need for a comprehensive water quality
monitoring program of the Connecticut River Basin's main stem and
tributaries, particularly for those areas indicated for possible in-
stream water supply diversion. With the increasing demand for water-
based outdoor recreation there i1s a need for study on the effects of ex-
tensive and intensive recreation activities on water supply reservoirs
including the cost to the using public for both single and multiple-purpose
facilities to meet these two resource needs .

Close coordination is needed to maintain strict isolation between ex-
isting (and proposed) waterbodies (surface and groundwater) and solid
waste disposal sites.

Continuous survelllance, in season, 1s needed of recreation facilie
ties from a health standpoint and there is need to integrate vector con-
trol problems with over-all water and related land resource develop-
ment. Akin to this requirement is the need for more detailed data con-
cerning water-borne diseases.
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Section 3 - Factors of Change
A. New Patterns of Population, Employment and Income,

Future population growth will be absorbed principally by the
already heavily urbanized and industrialized Hartford-Springfield
area, Thne Hartford area alone, including Hartford and Middlesex
Counties in Connecticut, 1s expected to experience 140% rise in the
number of inhabitants and thereby increase its share of the basin
population from 47-1/29% to 60-1/2% by year 2020, The outward
pressure of growing urban population will be felt primarily in the
suburban fringe areas where land 1s certain to become more inten-

sively used.

Growth will continue to occur 1n the flood plains and areas
adjacent to them because of, in some cases, the scarcity of other
suitable land available for development, The overriding factor ex-
plaining the productive growth in the floods plains is, however, not
the degree of upstream flood protection which some interests have
stated has encouraged growth in the flood plain, but rather the easc
of development made already possible in the way of existing social
overhead facilities, Specifically such as municipal services, high-
ways, utilities and accessible modes of transportation, as well as
schools, hospitals and commercial and financial centers that have

been established in the older and more mature areas,

Based upon a diverse mix of sustaining economic sectors, the
economy of the Connecticut River Basin will continue to expand and
prosper through the projection period year 2020. As in the past, 1t
will continue to export valuable services and manufactured goods,
Changes within and among the various economic sectors will play a
dominant role in determining the region's growth path, Human
dynamics, especially population, urbanization, employment, per-
sonal income and the nature and composition of the industrial and
business mix on the economy will be of special relevance to the com-
plex water resource problems and needs of the basin, As population,
income and general economic activity expands so will the demand for
wider range of public and private uses of water resources,

The history of the economic development of the Connecticut River
Basin follows a pattern similar to New England and to the nation, ex-

"extractive!

cept that its transition from an to a ""process' and now
to a ""service' economy has occurred carlier than in most other arcas

of the country, In addition, the service sector of the economy 1s being
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carried beyond the national stage of deve lopment, For example,

50 years ago the manufacturing sector of the region's labor force
was nearly twice as large relatively as in the nation's labor force,
Today this sector is still proportionately more important regionally
than nationally but the gap 1s closing, It 1s hikely that the basin will
expect manufacturing to claim a declining share of the total labor

forec €5

Whereas the basin population 1s expected to almost double by
the year 2020, total personal income 1s projected to rise over ten
fold and per capita personal income 1s anticipated to rise over five-
fold, Per capita personal income has always been higher in the Con
necticut River Basin than that of the nation and 1t is expected to
remain so, although to converge somewhat toward the national,
Differential between the basin and the national average of 5, 87 higher
in 1959, is expected to rise to 6, 7% by 1980, and then to decline to 47
by 2000, and 3, 3% by the year 2020. These differentials are attributed
to higher rates of labor force participation, 0, 398 for the basin as com-
pared to 0, 370 for the nation in 1960, as well as substantial property
income and a larger-than-national share of employment in manufactur-
ing. For example, 40% in the basin versus 27-1/2% for the nation in
196 0.

As noted, the Connecticut Basin has already completed its process
of transition from an extractive to a processing economy and 1S now
proceeding toward a serviced-oriented economy. This trend 16 docu-
mended by manufacturing and non-manufacturing employment statistics
and })I‘(:J! ctions, The ec onormny remains more l:t';)t ndent on manufactur-
ing than does the economy of the nation, but this sector is declining
and 1s projected to decline even further, relative to non-manufacturing
sector as a source of employment, For example, by the year 2020,
it is estimated that 249 of the work force will be engaged in manufactur-
ing, a drop of 16% for the 1960 total, although total employment in
manufacturing 1s expected to increase by 17%,

Manufacturing appears to be 1n a potentially strong position for
the future 1n spite of this decline in 1ts sector of employment, Eco-
nomic production per employee 1s expected to increase dramatically
during the projection period, This will, in great part, be a result
of the changing mix of manufacturing industries from the labor-inten-
sive to the capital-intensive, The region's highly skilled labor force
will assist the productive gain by the applhication of technological in-
puts from engincering and scientific communities to a small volume of
raw materials whereby a highly valued finished product will result,
Figure 1V-3 on page IV-16 exhibits the projected increase in produc-
tivity and gives some idea of the changing mix in manufacturing em-
ployment.
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In general, the structure of the basin manufacturing sector 1s shaft
ing away from traditional textiles and agricultural industry and

moving to a more diversified base,

Employment in manufacturing i1s now relatively more concentra-
ted 1n 1ndustries with greater growth prospects for the future,
although this shift does make regional employment more vulnerable
to cyclical fluctuations., Although metal-working along with electrical
machinery industry will maintain their important position in manu-
facturing, absolute employment growth 1s expected to be held back by
future productivity due to the nature of their production processes,
Those manufacturing industries expected to increase in absolute
employment and which are heavy water-using industries are chem-
icals, paper, food and allied products, Paper and chemicals arc
projected for significant growth in the lower region, although some

what of a less magnitude in the upper valley,

Industry such as agriculture will undergo further employment de-
clines with agriculture in the lower basin projected to decline but at
a slower rate than for the upper basin. Textiles will also continue

further employment declines, however, at a faster rate in the lower

basin than i1n the upper basin,

With the pronounced orientation towards the non-manufacturing
service sector, new concentrations of workers and occupational
changes will occur, Construction, finance, real estate, recreational
and businesses as well as private services stand out as the more 1m-
portant future growth industries, A growing population with higher per
capita income 1s likely to spend a larger share of its income on non-
commodity items such as recreational activity, medical and health
services, and businesses and educational services, For this reason
employment 1n the services 1s projected to grow faster than in any
other industrial group., Job opportunities in the broadly service sec-
tor 1s expected to increase by a factor of 3 by the year 2020 and should
more than offset losses in agricultural and manufacturing industries,
['he general trend towards increased leisure time and greater mobility
will place a future impact on recreation expenditures in terms of in-
come originated and its equivalent in employment, Expecially note-
worthy 18 the impact on the upper valley which possesses a high at-
tractive and abundant environment for summer and winter outdoor
recreational pursuits, The already high percentage of employment
accounted for by the service sector reveals the importance of recrea-
tion - related activity 1n this region, For example, in the counties of
Grafton and Coos, New Hampshire, 617 of the total employment in 1960
was accounted for by the service sector and principally in the recreational
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industry, This figure 1s expected to rise to 747 by the year 2020,

In addition to the naturally attractive environment, the good accessi-
bility of the upper basin to major population centers assures a con-
tinuance of current thriving recreation, tourism and vacation industries
particularly since interstate highways, 1-91, I-89 and I-93 are all
scheduled to be completed by 1972, Even now, with the partially com-
pleted interstate system travelling time to the sk slopes and other

1

major water bodies in the upper regions have been cut from 2 to 3
hours from major urban zones in southern New England as well as New
York metropolitan arcas, In reality, these highways have served to
open up the southern and central New Hampshire and Vermont por-
tions of the basin for increased winter and summer recreation-rela-

ted activities,
B. New Patterns of Agriculture and Forestry

There are 1, 100, 000 acres 01 productive agric ultural land suita-
ble for cultivation although not all currently used for agricultural pur-
poses. This land is currently experiencing only minor problems from
erosion or other competing uses. A major future problem will be tc
reserve land well adapted for agricultural use so that it will satisty
future agricultural and environmental guality needs and to avoid use of
those lands for agriculture which have inherent problems. For example
about one-half of the current crop and pasture land utilized for agricul-
tural pursuits does not fall in the category of pood agricultural lands.
Current lands used for crop and pasture are projected to declhine from
a total of 938, 000 acres in 1965 to 400, 000 acres by 1980, and 138, 000
by the yz2ar 2020. These changes will be the result of expec ted urban
expansion as well as the phasing out of shade-grown tobacco, and the
adeption of more intensive agricultural techniques, As part of this chang
there will be a shift of the less productive agricultural land to torest,

i

and there is indication that these shifts in land use are already under

Wy,

It is estimated that multiple-use management and land treatment

measures are needed on about 4, 500, 000 acres of private non-industrial
forested land. In addition, a greater conservation education trainming pro
gram, and incentive program for the land owners are required if the
forest resources are to be fully developed and utilized. Many small
municipal watersheds are not under management, and technical assist-
ance and land treatment measures are also needed. The environmental-
quality provided by trees and other vegetation, particularly in the many
urban areas and communities, 1s currently deteriorating, and at a time
when the importance of these trees and other vegetation is often inade -

quately considered in the development of new communties, Community
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action and planming, as well as management of trees and other vege -
tation, 18 needed not only for aesthetic qualities but for microclimate

L he acreage of forest land 1s expected to remain fairly con-

stant during the projection period. Indications are that open land re-
verting to tforest cover will keep pace with, or perhaps exceed the

acreage lost to urbanization, highway and other construction. Many
arcas of forest land which have traditionally been used for timber pro

duction, will, however, not meet the challenges of the future, Multiple

1se management on public forests has demonstrated that most areas

forest land can be utilized for timber production, as well as recreation
watershed management and fish and wildlife habitat without hax

serious conflicts among uses,

In general, 1t 1s expected that much of the basin's forest lanc )|
be available to meet future timber demands, as well as watershed,
recreation, fish and wildlife and aesthetic needs, However, the avail-
ability of small tracts of non-commercial, privately-owned forest land
for these purposes is expected to be ‘red by changing land owner

nterests and attitudes, Forest hydrologic survey findings show that there
1s physical potential in the basin forest lands for hyvdrologic improvement,
Continuous protection and-management of the hydrologic condition of
these lands should improve to a generally good condition by the year
2020,

Your attention is again directed to Figure IV-2 on page 1V-7
and Figure V-9 on page V-54 for a comparison of existing and pro-
jected land usage,




C. Water Quality

Past trend ind present projections i1nd 1 ! y ! Ity
patterns will continue to change. Such « nge v1ll undoubtedly occur
both 1n those factor vffecting water qguality ! the der nel vl h w

e exerte or water of high quality

The future growth of the b, < 1r population and industrie \ exert

a ontinuing « hallenge to cope with increasing guantities of waste witl t
iolating the environment. Major emphas vill be re r in the rbar
vnd suburban areas where population and industrial expansion wil ‘
trated.

Concurrently, the expanding population with increase elsure time
and per capita personal income will place greater importance on an it
proved water quality to meet the h mands of recreation, aesthetics
water supply, and fish and wildlife activities. Associated with these
nressures will be the likelithood that water g 1ality tandards will be D
graaea.,

In the area of water g wality control, factors of change include bott
technical and management facets., [he one water reso i\rce area under

going the most technological change is pollution abatement., Treatment

methods yielding higher removal of pollutants than is afforded by
econdary treatment methods have been 1n deve ment stage luring
recent years and, therefore, furnish an additional potential to meet
future wa.er quality demands and improved standards. As the cost-
effectiveness of new methods are demonstrated, the yroad .A:];li

by municipalities and industries of those advanced methods wt
uccessful will become more common.

In concert with tec }xnnlug“ al advance In water u‘uw]."-.' control ,
future management or operational ted hniaue can reinforce technical
achievements. Incentives and regulations, for instance, can encourage
redesign or modification of present plant proce €S, TeCovery processe

and pretreatment measures that could substantially reduce the volume
or the effect of disc h.llpl'ff wastes on the receiving waters,
Additional management measures which can direct actions toward
better total planning should be considered in future and on-going basin
planning. Among these measures are regional approaches and land use

planning .
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Under
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In the past, water use demands were low

lations and fewer daily per (W:plLi demands

to a much lower standard of living than we n«

average housewife uses about 30 gallons of w

the household

o

four gallons per

water use dema

st New sanitary facilities

due to smaller popu-

th in direct response

w enjov. 'rt)'f»:',

ater each day doi

reqguire as much

flushing cvcle., These activities have caused

nd curves to rise at a more r

the
ng

LS

Histori lly, water wa tewed tron t apabilityvy of rodin ng
yower . initially as part of a manufactur operation, then later for a

roelectric 1S ¢ intd now tor large ooling rec rement or ther |
sower plants or industrial cooling, The wate requirement or the
yower industr vre shifting. Hydroelectr evelopment n the Con-
necticut Basin are nearly double the national average, but the oOwWer
Inits art 1o t e Lr eries so tnat m cl “f"‘ RBaN vater til €
several timi s New Innovations, particul rly a relate to the emerg
ence of nuclear power as a predominant nue ‘ evel ng electr
cenerey will likely require changes in the tor patterr of river reg
lation., Wher n the jaa st nvaro nit L ol ‘ I ¢ 4 era
tion, that 1s, to meet those ree loa roduce t ke hour thie
aay A}It‘l 11T ¢ ".?u'xr?u’r'i'lll!‘. Call De 1< mpanie Y the naore tle
ble pump storage proje Ccts . Nuclear and f |-fuel generat n plants
can bhe itilized to provide a steady base loa 'he t roele tr ( ¢
tions will be a declining but sigm int share I D cnerg S
the Y art L'l‘.t'i‘l.|l]‘,' X'l’:ll.l' (i &/ !1\' the more POW rful ar fl¢ Dl mi
storage facilities., One of the largest ich project n the northeast
is currently being constructed at Northfield Mountain in Ma chusett
a Se€( na license request approve d at Bear Swa t e )t € ' v
Massachusett 'he need for water for the ! { st1 t
significant and ;mrtlvul.ll'l\.' a relate to cooling water, even when
appropriate cooling towers are introduced. Most industrial iter whi
accounts for nearly 907 of the total municipal and industrial water
obtained directly from the river with con TPtV t bout f al t

As part of the clean water restoration program, industrial organi
rations are being required to clean up wastes and as a re It of this

program they are finding that the re-cycling

economical means of meeting this requirernie

tandards, but

result in cconomies of ipply

of water 1s not only an

nt of mecting ¢«

from s omewhat

~'4})lx\ht
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industrial water resource base. It 1s envisioned that in future years
many of the industrial ponads will phase out 1or other con peting purposes
and particularly as industrics move towards a closed-system type oper-
ation. Such a move will help restore water guality and produce smaller
industrial water supply. Nevertheless, in spite of such innovations,
the additional amounts of products required to meet a burgeoning popt-
lation will, 1n the total, reguire more water for industrial uses than in
the past.
Irrigation water in the Con ticut River (a totally consumptive

1se) plays a minor rele relative to farm production, with those opera-
tions requiring some being located along main tributaries and bet
supplied by direct pumping. Food processing industries use extensive
amo of the water and these are generally supplied by municipal
syste Water used 1n association with forested land industry 1s
largely confined to the production of paper and its allied products. Water
reguirements for manutactured pr yducts from forestry resources vary
not only by the produce but by the processes used. Lumber mills pro-

cing 5, 000, 000 board feet or more per year average about I, 000
galle f water per thousand board feet of lumber produced. I'he
averapge sawmill produces about 500, 000 beoard feet and uses 10 to 20
gallons per thousand board feet of lumber., A typical veneer plant ma
use 5, 000 to 10, 000 cubic feet of water per vat per week 1l water 18
1sed to heat logs. Here two such operations have to be located along
major tributaries.

In and paper industry 1s dependent upon ade -

1at water for continuous operation with storage

developm : Large guantities of water are reguired for

f the wood and com-

separating celluloid from non-fibrous const

parable volumes are needed to produce paper and paper board from

vood pulp. In addition to these processes, the industry required water
for steam generation and cooling purposes. The amounts of water

used varies widley from mill to mill, from a minimum of 1, 000 gallons

per ton of pulp for the ground wood process, to a maximum ot l44, 500

vallons for the sulfate and soda processes per ton, Improved waste

g
water processes are, however, reducing these amounts for between

1954 and 1959 the water required per ton of pulp and paper decreased

!

by 14, 2%, and this trend is continuing.

‘ater use for domestic consumption 18 on the rise and will continue
to be so unless there are major changes 1n social preterences. 1 he
advent of the outdoor swimming pool has added additional burdens to
municipal systems, Per capita demand curves indicate an  increase of

1. 1 gallons per day per vear through period 1980, with a slight
I I }

tapering off from there on to year 2020,
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As part of the requirement to meet reer domestic and industrial
consumption, it 1s apparent that histor modes of developing individual
lacal type iter s systenis will not suftice n the future «x.’:’i}"l"

npally for t rFea , narme , the pressurd ming tron ompeti-
tive land use, and the larger and 1 re stl] ONVEeYVance apability re
nred S1nce twa thirds of water suppli )Sts alr INVOLv 1N dastr
bution and conwve fnce, major ecol 8 11 be effected through regional
type systems \Ss man f the munmicipalities are already heawvily
stressed from schools, police protection n ther s 1] services,
many do not possess the tinan il res roces o meeaet the )st 01 the
larger systems alone As repgards those ¢ sting larger units they are
{ 1g that the added increments 0l supply presen r )St 1ncre-
ments, AN are, therelonre, « st thelr i rs t neighboring 1Istomer

Llaosely llied to this problen LaTes ! lzation 18 the question ot

nter-basin transfers and the politi nd s tal consequences which
introduces On-poing studies as part of the Water
1dy reveal that inter-bas diversions are fea e New
England area and can be acc plis he largely as part ple-pu
sc¢ flood mimmin per 11 n Ll ¢ 11 the treshets perd i 0Of thre
nths of the year wher ters ard ther stream activities
1I& €,
Ca, New Patterns in B reatior

As relates t vinter recreat the pr e sector ) vs the 1
role 1n prov ng facilities principal h 1he nstructior nd
operation ot Ski1 arecas. [ he yetter enters are located 1n the Green
and White Mountain areas and somt n Federally leased lands. One
P the nel beneticiaries ol the 1mpri ed higt 1 system 18 the skKiuing
ndustry and particularly in the upper basin with annual receipts in the
! mproved accessibility, the advent

f irtificial snow, not available before
wveen profit and many of the

b ner climates sachusetts and

( w lasts up to three times longer than

natural snow i1t has been possible to extend the length of the skitng season

snow-making equ

wonths ski scason,

resulted in a nearly




n the nortt ntry 18 the relatively ne port of sn ! biling, having
1lready D ¢ the s¢ nda t milaz nter activity Its Drese
growth rate assures that the job of pr INE e trails an ther sup
I rt tacilities w [ 1 ! ) X rity en the future I cational
cvelopment of the basin,
balanct It an extensiive nter reation activity the re S
the basin an even broader bas ! €Y recreation ¢ nomy } h1s
growing in phenomal proportic n recent years with '"sacatios me s
cading the 1y, For examtg the Northern N Englar tCatior
me otudy indicate that some three hundre ! 1 )T llars wert
spent by vacation home vner n try ne in the basin in the year
(3 ¢ ng gust 100, [he tnnu expendioures f these si T« omes
reflects the year roun upancy of many of the €1 ¢llings.
Although the econon significance of the vacation home owners in
th them the'land lock syndrome
hich up till now provide maj
es, If such trends continue at
lan ked resource th the
S tors of the basin p pulatior
¢ publid and areas for a g1 n
nfronting stresses t nti
ing mass urbanization an pPraw { the 1l desires t X I n the
natura 1 nment,
ey tivities are water riented th swi
g . king boating prefere e patterus lea ¢
th Ve | O t Hlable ot it I'¢ reat { 1S« the orthe
port I the bas more tha 1 e that tila Dl the s the
rt 1! generally « Taine larger parcels, otate pa S 4
t st i F e eral re recat reas,; 1t! niaiyrly well stributec
put Sorne stances irot neavy t 11¢ entel I the ither basin,
Public a private ampin ypportunities i \ tally anc ollectively
provide a signif t outdoor recreati ipply ar ve potential for
further development, At present, however, there is a lack of suffi
"QA'} "'\'k':;u a water arcas as relates to the _Zv.l). ¢ sectors and par
ticularly when one removes those water SUpply reservirs arcas not
pen to public use or 1n a very Limited ¢. Whereas potential capa
'.t", L lakes and streams n the basi 1s nigh, the degree of deve }(‘!1
ment of such resources 18 v ry low owing to land owne rships and access
patterns, o meet projected recreation participation considerations
must b given to .llf'i_'AL' new ()p;I"X'YU!AlYAl‘S as vell as increasing the

level of development at existing water resources







he Role of Existing Storages the Connect t er Basin
Different interests have asked during the course of the Or

yrehensive study what coul )t one with existing storage n the
Connecticut Basin in providing flood control or low flow angmentatior
that 1s,.1f these existing reservoir vere operated 1n a manner dif
ferent than their current pattern., >tudiles were made it al IS Al
reservoirs 1n the basin which effect control upon ) square miles of
iramnage area or greater. The significant storages as utilized in the
T 1ction of hydroelectric power and particularly those ituated along
the main stem of the river owing to their strategic location were giver
major consideration. The units considered to be most significant
( t greater than ,000 AL in this regard, all of which are non
government operated, together with their useable storage (not total
storage) and by this we mean that volume which can be regulate by

mechanical means,are noted below:
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2. Achieyvement of high head level t Moore and Comerford was
y primary physical objective 1Or ReEnd ration of high power benefit
Power priorities could not be set unitorn ly throughout the
basin, since Moore and Comerford wert the most significant producers
of energy .nd the downstream run-od the-river plants would draw
too much from the upstream reser oirs if power prioritit NET et
na level with Moore and Comertord.
4 At Moore anad omertore 1t , the yalance between reservolrs
ind power pri rities wa igniticant.
4 Fhe three upper ldhtes could best be oper ited to regulate 11OWS
for Moore andComeriora rest rvoirs, responding to downstrean YOW e r
nriorities but exerting sSOme dampening influence due to mMOoael L 1€
priority levels at their own sites.
Questions have been asked e ther ‘l'l“h'l‘)!u!i outlets co i1ld be 1n-
stalled at existing dams with a view to obtaining bottom discharges
of cooler waters 10T fisheries. From an engineer nt of view,
this could be accomplished, but there are water q roblems 11
some of these storagt pools. oore Reservoir currently traps paper
mill wastes from upstream pollutors. CQver the vears sludge deposits
have resulted n nearly a total depletion of oxygen. Drawing the waters
from this pool co ld introduace water qu lity troubles to the read hes
nx;n.(vtx.\h-l\’ downstream. In other instance main stem pools act as
lApmd‘» w here combinea storm SewWers runoit are retained. Assuming

in future years consl 1 =

water quality through treatment plants

1MmMprovea
'hrx}‘nt!'L« release a

eration could be given ta 1nd orporating bottom

main stemnm reservoirs. Storage on tributary stream, that is < ther than
those used tor water supply purposes,; 1s av iilable, for xample vt the
or l.ake bunapet all of good q iality. But disc harpes

four Mascoma lLakes
ould alter lake levels and meet with a storm of protect partic e iy

( it

during the 1 veation season owing to the extensive multiple use ot

these water boadles .

[xisting storages have also been reviewed by the Coordinating

iew to 11’)1‘1!‘ ]‘(lll' in
relicensing of

Committee with a v low flow augmentation. T'he

-ecommended that in existing power plants

Committee has 1
1

continuous minimum instantaneous release of
0.2 csm. This release s considered an equitable amount of flow as
what could be expected during low flow periods in the absence of the
power dams., [his can be accomplished vithout impairing the useable

utilized for power generalion.

new permits call for a
Lo

Additional intormation on

storage 4%
this matter may be found in Appendix Q.
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CHAPTER VI
SOLUTIONS
Section 1 - Concept of Analysis

A mental image of the Connecticut River Basin as relates to solu-
tions of an array of different needs would perforce draw heavily upon
the recent legislation and particularly since 1962 which has affected
planning policies as well as cost-sharing as relates to the Federal
Government, and also States. Such items as the Appalachian Region-
al Development Act of 1965, the Land and Water Conservation Act of
1965, The Federal Water Project Recreation Act of 1965, the Water
Resource FPlanning Act of 1965, and the Public Works and Economic
Development Act of 1965 have placed strong emphasis toward region-
al development and those opportunities which may be available to
create new employment or to alleviate sufferings from substantial or
persistent unemployment or underdevelopment. Add to this philoso-
phy the Water Quality Act of 1965 which established standards and
goals to be part of a procedure whereby we would restore water qual-
ity in America's rivers.

I'he Clean Water Restoration Act of 1966, presented further as-
sistance for developing comprehensive water quality control programs
as well as abatement plans for various river basins. The introduction
of the Department of Transportation Act and the Wild and Scenic Rivers
Act, as well as national flood insurance together with the Executive
Order 11296 places emphasis on land use through regulation and ad-

ministrative policy as a means of reducing damages.

The Estuary Act of 1968, an attempt to develop a balance between
conservation of natural resources and the natural beauty of the nation's
estuarine arcas, is another piece of jegislation of far reaching conse-
quence. By enacting these laws, Congress has in fact broadened the
national cbjectives to be considered in planning for water and related
land resource development. In keeping with this program, our solu-

tions have been broadened, They are multiple-purpose oriented, No
longer do we consider solely national objectives which improve the
efficiency range of greatest benefits for costs incurred. Objectives
now seck a balance between full consideration of development and
prescervation and the well-being of the people. These items of preser-

vation have been broadened to include environmental quality. We now

di
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have, therefore, multiple objectives that have to be introduced 1n our
investment planning. These are the result of the executive and congress-
ional guidance that has developed, particularly over the 1960's.

The Connecticut Study sought to identify all benefits of water use or
developments and to measure as best as possible those benefits and costs
to be derived therefrom, including so-called intangible effects.

In the past Federal agencies and others were principally concerned
with single-purpose, separate project planning. And many of the laws
restricted considerations of broader aspects of the uses of water and the
associated problems. However, water is not a divisible resource. Any-
thing done upstream in the river basin for one purpose may affect the
usefulness downstream for other purposes. The comprehensive plan-
ning exercise therefore, requires that we consider the effect of any one
activity on all water resources and related land uses. Water manage-
ment problems, whether related to excesses of nature, such as floods
and drought, or to man-made conditions, such as pollution, or to com-
petition for water supplies for cities, industry, and recreation are of
concern to the water resource planner.

Studies commence firstly by performing two parallel activities re-
ferenced as supply and demand analyses. The supplies refer to the re-
source itself be it a reservoir or an open stream, or a series of open
spaces, whereas, the demand refers to the actual needs which can be
either negative or positive, The planner is conc crned with reconciling
needs and resources, and he does this through a series of devices which
could be non-structural in character or structural in character. Struc-
tural devices are most commonly understood as being either reservoirs,
flood walls or channels , or sewage treatment plants. Whereas non-
structural devices may take the form of legislative constraints; zoning;
taxation: and other restrictions which limit or prohibit full use acti-
vities on lands. Those structural improvements which have regional
scope or of sufficient magnitude to affect more than one community
have considerable Federal interest. Non-structural proposals gener-
ally are bettersuited for local communities, with interest usually nar-
row in scope, as well as the effects from suc h measures. Most States
have given authority to the local community as regards regulatory con-
trol of land, as well as the taxing policy. It can be seen, therefore,
the resources which are fixed can be regulated in several ways. Either
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to effect more use or to reduce use. Further, they can be modified by

ion of structural measures which could provide for multiple-

the introdu
use activities by reason of the storage of excess water during freshet
periods for those times in the year when river flows are greatly reduced.

As part of our concept of analysis, and 1n keeping with established

A

nultiple objectives have been utilized in the Connecticut Study

CTriteria
as well as multiple-purpose planning. Three multiple objectives, namely,
Environmental Quality National Efficiency; and Regional Development
were used, The largest monetary cost would be incurred if the Environ-
vental Quality objective were used as a principal means of decision mak-
ing an lan implementation I'he second mostly costly multiple objec-
tive was that of Regional Development which provides the area in question
vith the most regionalize enefits astly, National Efficiency was the

lea stly of the three « ectives considered. Whereas monetary de-

tive, the non-

re hi ¢ n nvironmental Quality obje« |

monetary interac n benefits were found to be high and the non-monetary

nteractior )sts were found to be low. By this we mean, the effects
gener b 1 fying one need on all other needs of the resource family.
Non -t netary interaction therefore means that you are the recipient of
a bene I intangible, that is difficult to measure by rea-
son of s eone meeting specific need for some other resource require-
ment. Fresumably f these non-monetary benefits are high, then you
vould add to the value the project development. The reverse of this
1s true, namely y r non-monetary costs, principally opportunity

StS A4S S« lated Wity IT PTrolect ard ":;jl. vou would tend to take away
from the value of your roject even though from an economic point of
view 1t might very wi ) e stifie

tudies reveal that considering kEnvironmental Quality the greatest

beneficial interactions would be obtained by emphasizing demands in six

resource areas: namely, recreation, fish and wildlife, liquid waste dis-
L)(:\.x[' flood control, erosion, and vis .,l_ dI_\i]‘ ~u_l‘t\fvr'iqu requirements.

The implementation of these six categories, although producing a high

forth rather high non-monetary in-

monetary device cost L |

teraction benefits and low non-monetary interaction costs. In the in-

stance of the National Ffficiency objective, emphasis was given to fish

and cultural needs, and power cool-

and wildlife, f lcod control

f these resources produced the least initial cost for

;be neeas . Untalining
the devices but conversely, produced the least non-monetary interaction
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CHAPTER VI
Section 3 - Complementary Sclutions
! J

Complementary solutions are those added elements which complete
a particular needs requirement. For example, let us consider flood
control needs and the control of future damages. Whereas a particular
reservoir may be used to reduce flood stages without the incorporation
of downstream encroachment lines, or, for that matter, adequate flood
zoning measures, we might find that future growth could negate the bene-
fits that would come by reduced flood stages. Only through the imple-
mentation of the flood management program would we then have a solu-
tion to the contrel of flood damages. In such a case then, the introduc-
tion of flood plain management would be classified as a complementary
solution. Flsewhere in this report flood plain management has been noted
as an alternative means of controlling flood damages. In instances where
local support is lacking for protective measures of other types, this par-
ticular means should be pursued, but it is recognized that by means of
storage of flows, we are, in effect, permitting a wider use of land re-
source by making possible the enhancement of land which would other-
wise be inundated or have to lay idle for those periods when inundation
would take place. Complementary solutions also occur in the instance

of reservoirs whether they be large or small.

I'he larger reservoirs are designed for major urban areas and to

effect flood stage reductions over longer distances. Whereas, the small

multiple-purpose upstream program provides a means by which the up-
streamn landowners and commiunities can obtain protection which would
not be afforded by the larger dam designed for downstream areas. The

programs of the Corps of Engineers and

the Soil Conservation Service
are therefore designed to complement each other and a good example of
this case is in the Sugar River where a l0-reservoir, Public Law 566
watershed plan will provide much needed protection in the upper part

of the Sugar River and in the lower reaches of the Sugar River as well
as the main stem of the Connecticut River protection is afforded by the

larger multiple-purpose Claremont Dam and Reservour.

Complementary solutions can also be effected at the site of a parti-
cular reservoir by the installation of hatcheries to take advantage of im-
proved water quality discharges from a new reservoir or the cooler
water releases, Then too, complementary solutions may take the form
of a more aggressive stocking program used to complement native species
in a particular lake or stream. Coraplementary solutions can be em-

nloyed at the various new treatment units that are planned 1nitially for
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ALTERNATIVE PLANS
Section 1 - General

One of the more important provisions of established policies and
standards is the requirement that our report present alternative solu-
tions, and that we articulate alternative ways of meeting goals or water
resource needs., In this manner, reviewing authorities and the Congress
may weigh advantages and disadvantages as brought out in the process of

hearings, as well as provide further consideration of various proposals.

Alternatives would be considered from the standpoint of whether the
cost of departure from a strictly optimum economic solution is justifiable
in order to accede to the desires of the people. It might be also that the
solution in question will preserve an area for those who would rather en-
joy scenery than to see additional economic progress. Planning must
not only be optimum, but must demonstrate alternatives that would take
into account the views of others who may object to one or more features
of the plan so that judgment can be exercised and so that there will be a

realization of what 1s at stake if alternative courses of action are taken,

Consideration of alternatives requires that we define the nature of
the alternative as to its ability to produce a given end product and that
we do not confuse alternatives with options. The alternatives may dif
fer in the means but not in the degree of satisfying particular wants. Al
ternatives are nothing more than combinations of on-going applied means
of solving problems, or application of new techniques, or the changing of

social desires.

The alternatives chosen in the Connecticut Basin Study are a mix
of actions which are directed to the five generally broad program areas
of Restoration, Preservation, Conservation, Development, and Utiliza-
tion of water and related land resources. Further, one or more alter-
natives chosen may only satisfy one or two of the programs noted. Y¥or
example, the alternative to provide open space could satisfy the cate-
gory area of preservation, and simultaneously encompass new develop
ments with the open land space to support some outdoor recreational
needs, The alternative may not necessarily provide for the utilization
category or for the restoration category. In resolving a particular re-

source category need there will likely be within the alternatives presented
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program., On this bas one n see that there are few known norn-

ot cth 1 dex s wi } be apblied in r alving 3 bbb mAaa k] Srm
structura ievices which can b apl el resolving noil On proplems ,
at least at this time. However, de e forecast of natural stream

flow, while not a

solution to the poll

Y yem . an e q te useful
as a means of reducing both the frequency ar severity of pollution.
Discharges of pollutants can be ti d to coincide with higher natural
stream discharge rates if reliable and a rate stream flow forecasts
are {i\'(\i‘u\hl'

A sharp contrast is evident in the use non-structural measures 11
meeting outdoor recreation needs, although much reliance is iced on
reservolr utilization in meeting boating an water ntact demands Fe
example, an '"'open space'' or ''scenic riveu [ preserving a sceni
lands apc can, at the same time lde ready access to a stream 07
body of water, thereby opening t i r, so to speak, to a host of other
outdoor recreation opportunities. Here th

% qul 1on f lands YEpre
sents the major cost in resolving needs, although it might least affect
the ecology of an area, such program ould affect 2 term growth,
or upset capital base and tax structure f a mmunity

In summary, alternatives vary in number, type and application,
and what 1s good for one area may not suff ¢ for another 4 rtt ey
there 1s, 1n fact, a hierarc ‘.y of performance leve irmong lternati
as relates to degree of benefits and OSts




Section 2 Project Solution by Resource Category

lternative solutione have been considered by the Coordinating Com-

mittee in the following eight resource groupings:

3 Cutdoor Recreati Watershe Management
4 Fisheries LT F-rosior ontrol
K Floc
Available 1n each of the ove resource gre ngs are the following
array ot solutions:
1 Water quality needs may be met by the foll ng metl a f
vhich are structural except for items (b}, 1 .
] [reat ent tertiary ect S
>} Diversion (to alternate treatment site and to larger
streams with greater assimilative capacity
3) Dilution (either through flow regulation or flow aug
mentation).
(4) Lagooning of waste.
{ In-stream aeration,
6) Influence plant or pollution source locations.
Alter production processes to reduce effluent loading.
(8) Control of streambank littering and dumping and non-
point sources
9) Technological breakthroughs.
>, Power needs may be met by various combinations of the follow-
ing eight methods. Item (8) would represent a non-structural solution,
and i1item (7) would be largely non-structural insofar as the Connecticut
River Basin 1s concerned.

l) Hydro-conventional type

<
-
w
pasd
—~
-
©

(2 FPump storage (hydro - general
y) [/C gas turbine (generally for peaking).
}) Fossil-fuel (generally base energy

iclear fuel (generally base energy).
(t hemical fuel cell (or other technological innovation),
Importing power

irtail demand.,
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Resource Group #1 Water Quality

General - A number of alternate methods may be employed, either
singly or in combination, to meet the water quality needs within the
basin. The basin i1s hydrologically capable of providing additional flow
during critically dry periods to improve water quality. Presently
known treatment methods are capable of providing higher than 85%

BOD removals. Also methods such as limiting waste discharges either
by recycling or using other methods of dispesal, lagooning of treated
wastes, piping of treated effluents to larger streams and instream aera-
tion can further increase the basin's effective waste assimilative capa -
city. Non-structural measures in the form of plant process changes
and selective land use planning and zoning can also reduce waste loads

(1) Advanced Waste Treatment - Treatment mecthods yielding
higher removals of pollutants than is afforded by secondary treatment
methods have been in development stages during recent years and, there-
fore, furnish an additional potential to meet future water quality demands.
These newer methods, termed advanced waste treatment, consist of
methods which are either technologically new or which employ older
methods in a manner not usually practiced. Included in the spectrum of
advanced waste treatment methods are foam separation, absorption,
electrodialysis, 1on exchange and evaporation, as well as older methods
such as coagulation, sedimentation and {iltration. Advanced waste
treatment methods are capable of removing @ wide range of constituent
pollutants . including nutrients, inorganic salts and non-biodegradable
organic material, In addition to these higher efficiencies of removal,
advanced treatment methods have an advantage 1n that most of the ad-
vanced unit processes may be added to the secondary unit process on

an ""as-needed'' basis.

For the immediate future it is probable that advanced treatment
methods would be applied te secondary treated effluents. Conceivably,
however, present conventional processes may be (!15;11.1-\ ed entirely by
some form of advanced treatment. In this respect, research and de-
velopment are currently in progress to determine the feasibility of
going from primary processes directly to advanced processes
utilizing physical-chemical methods, thereby omitting the secondary
treatment phase and effecting over-all cost reductions.

Developments, largely supported by Federal grants, have been
stimulated by realistic experiments which have demonstrated new and
improved techniques of pollution control, Demonstrations of imiproved
technology currently in progress are aimed at determining from
operational - s« ale examples the effectiveness, reliability and the costs

Yii-7
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f a number of advanced treatment pi 5 thewv 'ruve as ctical
operational-scale examples to other users. As the problems result-
ing from pollution continue to grow and the eftectivenes rew meth-
ods are demonstrated, the broad application by mur ipaliries and 1n
dustries of those methods which prove successful wiil become more

common.

At present, the cost of advanced treatment processes 18 relatively
high as ¢ with the cost of secondary treatment. In general terms,
estimates te that the cost of advanced treatment would be on the
order of two times the cost of secondary treatiment alone. Future refine
ment of some methods and technological innovations may affect cost re-

ictions

I n f substitute processes and s £INIS NOW LN Progress
mav - |3 r example, the powdered activ vted arbon Process

ould conceivably replace noth entation and granular

tors which may affect

b |

bon absaorption at about haif
3

the cost of advanced waste 1ges in future technol

ORY .,
in-plant changes in the waste gh reductions 1n organic

or hvdraulic waste load and possible net caost reductions by re-use of
portions of the treat waste for water supply.
2} Diversion - The transportation of secondary treated wastes to por-

tions of the basin, with more ability to assimilate the treated wastes, was
considered as a potential method of improving the guality in tributary

. This alternative presents advantages and disadvantages. Ad-
vantages are that the wastes would be completely removed frem the trib-
tary stream and further, the collection of wastes from a number of
sources could effect treatment plant savings through economies of scale.

Disadvantages include the preemption of the use

he removed water to
downstream water users 1 POt si1ble¢ shock'' Joad in the area where the

wastes are finally discharged, and cost allocation when one piping sys-
terr: is utilized by a number of waste producers, Analyses of the Con-
necticut River indicate that the discharge of all tributary wastes into the
main stem after secondary treatment would not significantly change con-

ditions which otherwise exist.

(3) Dilution - The provision of additional river flow furnishes one
potential by which projected water quality conditions may be improved.
[t was not, however, considered a substitute for treatment of all wastes
to at least the secondary level, before discharge to the river. Addi-
tional river flows can be made available through the re-regulation of
existing structures or by the provision of additional storage at existing
or potential reservoir sites,. Augmentation during periods of natural
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TABLE VII-1
GAYSVILLE VERSUS EIGHT SMALLER RESERVOIRS

8 RESERVOIRS GAYSVILLE
Drainage Area 256 sq. L, 228 sq. mi.
Cost $55.4 million $31.6 million
Reservoir Area 2,900 acres 1,840 acres
LLand Taking 4,600 acres 3,200 acres
Real Estate Costs $6 .2 million $3.7 million
Road Relocations 25.7 miles 17 miles

Communities Affected Pittsfield Stockbridge
South Randolph
East Randolph

Improvements to be Taken

Houses 139 133
Commercial 2 10
Industrial 1 1
Publi 5 2
Miscellaneous 5 12

232 158

D. Sugar River Basin

The Claremont Dam and Reservoir was authorized for construc-
tion by Congress in 1938. Subsequent investigations concurred in its
importance and affirmed its need for the control of floods. The dam
would control a drainage area of 245 square miles and the project
would be the third largest in the recommended flood control reservoir
systerm. It would incorporate flood control, major recreational pur-

iits, and low flow augmentation for water quality required some time
after 1980, The dam would be located on the Sugar River 1.5 miles
ipstream from the city of Claremont and 7.1 miles above its conflu-

ence with the Connecticut River,

I'he top of the dam would be at elevation 658 msl with chute spill-
way having a crest at elevation 638 msl. The dam would impound
90,400 acre feet of storage. A summer recreation and conservation
pool of 860 acres would be maintained at elevation 580 msl with pool

levels not to exceed a two-foot drawdown .,

The proiject would require the taking of 3,850 acres of land of which
} | g

about 51% is woodland and 46% equally divided between tillage and pas-

ture land. The remaining balance 1s in commercial, residential and
Il 54
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than the Clare

Dam was foun

mont site and would produce nc ad Claremont

valll

| superior for a major multiple-purpose develocpment.

Flood plain management was initially considered but found unsat-
isfactory in meeting flood control needs ae the city of Claremont is
already highly develope Flood piain regulation would however make
possible assistance from the flood insurance program, and reduce
future damage
E Ashuelot River Basin

Development in the Ashuelot River Basin has taken place in what
was a natural basin wherein now lies the city of Keen and contiguous
towns. It is one of the faster growing area heshire inty [opo-
graphy is such that a large flood plain extends south from the Corps
Surry Mountain project area downstream through the ty of Keene,
and all the way to the neighboring town of Swanzey A naturally stee;
profile of the upstream headwater tributaries produces sudden peak
flows. Complicating the flood problem 1s a naturally flat profile grad -
ient of the Ashuelot River below Swanzey t produces a iggish
exit of flood waters which gather in the natural storage area where
now lie municipalities,

[he multiple -purpose Beaver Brook Dam and Reservoir project,

currently authorized, would provide local flood protection along Beaver
Brook in the city of Keene. The project, which controls run-off from

a b-square mile drainage area, would have limited effect upon stages
in the larger Ashuelot River Basin, The Beaver Brook Dam also in-
corporates future water supply storage for the city of Keene, and in
the interim period, will provide recreational opportunities.

I'he project is located in the city of eene and Town of Gilsum,
Cheshire County, New Hampshire, 2 miles upstream (north) of
Keene. The dar an earthern structure 150 feet long and ) feet
high, controls 6 of the 1 square miles Bi ars ige area ol Beaver
Brook.

I'he reser r a pillway elevation 822 impounds acre-feet
of which oy acre T&et, OF O.0 1IN he I run-oftt s .*1‘1:(.’1!"\{ to flood
control . \ TI'¢ reatior ool of 203 acre it elevatior ol | 18 maintained
durirg the summer months. After the s mer recreation period the
5,000 acre-feet below elevation 8l1l are available for water supply;
however it 1s anticipated that this storage will not be utilized for
water I v until 20 years into the future. At that time the water
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contact aspects of recreation will probably be curtailed, Project cost
is estimated at $1.66 million with the foellowing breakdown:

Real Fstate £ 215,000
Relocations 180,000
Dam & Appurtenant Structures 660,000
Contingencies 210,000
Engineering & Supervision 100,000
Recreation 15,000

The Honey Hill Dam and Reservoir presented in the basin plan
would be located on the South Branch of the Ashuelct River. It would

be 2 complementary element to two existing reservoirs, namely Ottey

Brook and Surry Mountain, and the authorized Beaver Brook
X

Honey Hill Dam would provide control from the upstream tribu-
taries of the South Branch of the Ashuelot River. The multiple-purpos:«
flood control and recreation reservoir, would be located in the town of
Swanzey, one mile west of East Swanzey, and 5.8 miles above the con
fluence of the Ashuelot River. Other multiple uses provide for low
flow augmentation for fish and wildlife enhancement, and water qual
ity improvement, as well as industrial water supply. The project was
authorized by the Congress in the 1941 Flood Control Act as a single-
purpose flood control reservoir.

The earth filled dam would have a concrete side channel spillway
located on the westerly abutment, and set at elevation 524 feet, mean
sea 1 vel, or 21 feet below the top of the dam. The 3,400-foot dam

would have a maximum height of 72 feet. At spillway crest the reser-

voir would impound a total storage of 31,500 acre-feet, equivalent to
8.4 inches of run-off from a 70-square mile drainage area. A recrea-
tion pool of approximately 970 acres, and at elevation 511 would be
maintained. Controlled drawdowns would not exceed 3 feet during the
recreation season.

At the outlet of the existing neighboring Swanzey lLake a dike which
would also serve as a relocated road would be constructed, together
with a pumping station to handle Swanzey l.ake run-off. Land acquisi-
tion of 2,070 acres is required 1,950 acres of which are in the town
of Swanzey, and the remainder in the town of Richmond. One-half of

the land acquisition is woodland, and 40% classified as open land, used




1ing lands are divided between resi-

Civi

for agricultural purposes.

dential, industrial developments, highways and waterways. . The reser-

voir would require the taking or reloc ation of 47 homes, 5 farms, 2

commercial and 2 industrial developments.

Access to the area now provided by State Route 32 which traverses

would be provided along the easterly peri-

through the reservoir area,
2.3

meter of the impoundment. Approximately 1.6 miles of new road,
miles of improvement to existing roads, and 4.5 miles of local roads
would be required. >ost of the project 1s $11.1 million estimated as

follows:

leal Estate $ 1,390,000

neal

Relocations 2,450, 00(
Dam & Appurtenant Structures 2,990,000
Contingencies L 0G0, 00
Engineering & Supervision 1,380,000

I'otal $11,100,000

No other sites were found on the South Branch of the Ashuelot River

which could red to a required level. [Local protec-
it found extensive, costly and imprac-

tion measures

tical as they would en major disturbance and relocation of proper-
ties needing protection. The system of local protection would entail

the construction of a total of 63,000 feet (12 miles) of dike at Swanzey,

New Hampshire on the South Branch of the Ashuelot River and Keene,

West Swanzey, Westport, Winchester, Ashut lot, and Hinsdale, New
Hampshire on the Ashuelot River. Flood plain zoning was considered,
but owing to the extensiveness of the natural flood plain was found to

be impractical

Deerfield River Basin

[

The Meadow Dam would control large high peak discharge produced
from this mountaine valley tributary which synchronizes nearly per-
fectly with Connecticut River peak flows. ['he Deerfield i1s a major

contributor to flood heights at main stem damage centers in Massachu-

setts and Connecticut. The Meadow Dam is designed to retard Deer
field River flows to a point in time when the Connect it River peak
flows have passed. The project is the single most important element

in the basin flood control p

The Meadow Dam uld be located on the Deerfield 9 miles upstream

from 1t onfluence with the Connecticut River and 1.4 miles upstream




of Stillwater Bridge, in the towns ot eerfiel LT onway,., Its reser
voir area extends into the neighboring towns ot B ind and Shelburne.
The dam would be about 2,100 feet long and would have a maximurIr
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years. Evacuation of a full pool will take about i

to 20 aays, the tirr
depending on how quickly the flood flows re

ede on the Connecticut River.

Some critics of the Meadow Reservoir have a misconce eption of the

project and assume that it 1s only needed to cantrol a 2,000-vear {load.

This assumption is incorrect. The

project is needed and is credited

with monetary benefits for its reductions on all floods, ranging from the
minor annual events to the infrequent maijor floods. The reservoir will

also increase the degree of protection provided by t}
walls located at downstream communities on the Connecticut River. With
the Meadow and other components

the communities would have adequate protection against a standard proiec
flood, a design flood derived synthetically to reflect the flood potential of
the Connecticut River basin It exceeds the flood of record. There is i1
sufficient data to statistically determine the frequency of a standaz
ject flood and the estimated 2000 years by others is merely an extra

polated guess.

G. Other Major Dams

Although not part of the system of major flood control dams ne

essary to provide a high degree of flcod there are 2 othe

whose purpost

major dams which are deserving of disc:
principally that of meeting recreational needs and

3

juirements (01

the restoration of the anadromous fisheries. In view of the nature of

the migratory fishery resource there is Federal interest in one ¢ e
two reservoir proposals, namely Blackledge 'he other dan re
ferred to as Cold Brook is considered a major State responsibility

as its need is principally wide-based recreation with improved fisl
eries at the site. It is not a key element to the anadromous program

as is the Blackledge Reservoir

In view of the size of both projects, and their regional scope,

discussion follows .
Cold Brook Dam

The Cold Brook Dam would provide day-use recreation activities
and minor low flow releases to enhance resident downstream fisher
ijes. The dam, located on Roaring Brook, lies 3.6 miles above the

onfluence of the Connecticut River and 2,500 feet upstream of Wood -
land Street, in the town of Glastonbury, Connecticut. [he reservolr,
it full pool elevation 270 feet msl, sits in a broad, flat, alluvial

plain., The land area surrounding the reservoir consists of low and




gentle sloping hil with a maximum topographic relief of about 700
feet, msl. A rolled earth fill structure with p elevation 290 feet,
I 1. would be 1,100 feet in length and 1 e a height of 60 feet A
Chute spillway with its crest 20 feet below the top of the dam would
be located in the southerly abutment.

A 2¢ acre ] at elevatior 70 mel would be main-
tained for recre I low flow releases during this
summer period would serve to augment the minimum low flows of the
r er by about (0

l.and acquisition includes 460 acres Impr ments to be ac-
quired include residences About 4° of this land 1is ;,‘rf'\'rztl‘,‘
vooded and 40 lassified as either tillable or pasturable.Developed
residential land an nts to approximately 10% with roads, waterways

d swamp accounting for the remaining Modification and reloca
tion would be required on three loc roads, one ipeline and one
high voltage transmission line Other pertinent data 1s provided in
apen es K and M
The cost of the Cold Brook proposal 1s st2 ted at 4 mil-
; r breakdc ) ich is as foll 8
leal kustate $ 660, UOU(
Relocations 1,160, 000
D & A rtenant Structures 1, 090, O
ntingenciles 445, 000
I neering & Supervisior 600, Of
Total $4, 70( (
ACKledge )a 1
'he Blackledge Reservoir would be developed as a multiple-purpose
yroject for recreation and for fish and w fe enhancement 'he pro-
ect wou ( te thin the towns of Hebron Marlborough, about
twent.y mile outhwe st Hartford, Connect t he rolled-fill dan
1tuatec t upstrear Connecticut ate Route X 1] npound
Fawn Brook and B kledge Raiver. he t f dam ele tion would be
feet, 1 I'h m would be 190 feet high with a tot length of
$,700 feet [ hanne llway with crest elevation at 350 feet,
wvould be l¢ Ltec m the At terily JANK ) Bla i ge iver with an out-
let works on the e terl bank of the Blackledge R er I'he reservoir
arca would ons { | S | U acren as ro ¢ [ tens ¢ areas {or
fishing and general recreatior t tge would be ed t igment flows
to 2 f ring the nmer months t vintair 1itable salmon




of 2,70 srres of land of wha

Real estate acquisition would consist
1,700 acres is located below the spillway crest elevation 350 feet msl.

About 2,000 acres of land are located in the town of Marlborough and
700 acres in the town of Hebron. There are 16 improvements to be
taken, namely 11 cottages, 2 residential homes and 3 barns. All the
improvements except two of the cottages are located in the town of

Marlborough. IL.and area is 90% wooded, 3% swampv, A 7. nagture OT

?1“»1;1", and |l » developed residential. About 1o icres are locate
in the Marlborough section ot the Salmon Rive e Forest wtl }
is owned by the State of Connecticut., Further details may be founc

in Appendices K and M.

The cost of the Blackledge project is currently estimated
£ :
18 million and a major breakdown 1s as f{

Real Estate b 640, O
Relocations 1, 360, 0Of
Dam & Appurtenant Structures 10, 06C
Contingencies 301
Engineering & Supervision 2,840, 00(

Recreatior

l'otal 18, 300, 000

Gardner Dam

A waier qua: Otter Brook, as a re

sult of inadequate sewage treatment measu
wchieve approved water q 1ality standards along this

1]lity problem currently exists on
res together with insuff

cient flows. To
polutted reacd h of stream, and assuming secondary treatment 1S pro
vided, advanced or tertiary waste treatment,

prove to be less expensivi

[he Gardner

instream aeration, o
a combination of these measures may
than low flow augmentation from a storage reservolr.
ded 1n

site would provide significant low flow storages and 1s 1ncluded
to such treatment method:

the Basin Plan as an alternate proposal

The reservoir operation would permit variable flow releases

throughout the year with normal maximum releases of 55 c¢ts occur
ring in the summer and fall months During winter and spring {resh
et periods, when flows are not critic al, releases would be held to a

minimum of about 7 cfs to assure refill of the reservoir by June

ool fluctuation, necessary to provide the required low flow augmen
tation for water quality, would limit development of recre ational

water based recreational facilities,




o

The dam would be located on Otter River about 10.2 miles above
its confluence with the Millers River, or about 500 feet upstream of
the new section of State Route 2. The reservoir at spillway crest
elevation 947 feet msl, would contain 12,500 acre-feet of storage,
of which 9,500 acre-feet would be utilized for low flow augmenta-
tion for water quality. This storage would provide flows sufficient
to raise the quality of the Otter River to Class C, and assist the
downstream portions of the Millers River below the Otter River
confluence in attaining a Class B water quality standard. The re-
maining 3,000 acre-feet of storage would provide a permanent con-
servation pool to support a warm water lake fishery.

The dam, composed of earth fill, would be 3,500 feet long and
50 feet high, having a top elevation of 965 feet msl. A side channel
spillway would be located at the northerly abutment. The 680-acre
reservoir at spillway crest would extend into the towns of Temple-
ton, Hubbardston, and the city of Gardner, all in Worcester County
Massachusetts. The reservoir land area and a 300-foot horizontal
buffer zone running along the periphery of the reservoir would be
acquired. Acquisition would include 7 residences, 1 active farm
and the Gardner Municipal Airport. The total land acquisition of
1,030 acres is about 51% wooded, 449 swamp, 1% residential and
47 pasture. No road relocation would be required other than pro-
viding an access to the dam. Existing secondary roads to be inun-
dated by the reservoir would be abandoned since access required
for properties situated along the periphery of the reservoir can be
provided by other connecting roads.

The cost of the Gardner Dam and Reservoir development is

estimated at 4.1 million and consists of major items as follows:

Real Estate $ 450,000
Relocations 10, 000
Dam & Appurtenant Structures 2,320,000
Contingencies 480, 000
Engineering & Supervision 780, 000
Recreation ()=

$ 4,070, 000

[he construction of the Gardner project would be a State respon-
sibility. Federal cost sharing is likely to be restricted to a certain
percentage, based upon the least costly alternative which, in this
case | 18 viewed as other advanced wastewater treatment methods .

Further details may be found in Appendices K and M.,

\
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CHAFTER VI
COORDINATED BASIN PLAN
Section I « The 1980 Early Actior Plan

The 1980 Early-Action Plan has given much attention to a balance
of projects that adress themselves to five principal programs and as
follows:

1| Restoration

I Preservation

[II Conservation Management

IV Development and Management
V Utilization and Management

The basin plan also presents a balance between programs that
are structural in character, such as dams, treatment plants, walls
sewer lines, etc., and elements that are non-structural 1n character
such as land acquisition, easements, purchase of open space for aes
thetic reasons, trails and other controls to assist in the management
of water uses. The basin plan includes elements that would be accom-
plished through on-going Federal agency programs as well as State
agency programs, together with projects that could be ac complished by
the individual local municipality,

This Section presents a summary of the Early-Action Plan, It
also presents a summary of the Long Range Plan which would address
itself to meeting needs through the end of the projection period year
2020. Emphasis was placed on quantitatively meeting the needs and
goals of the 1980 time frame, These can be acc omplished by the intr«
duction of non-structural measures, principally in the areas of preser
vation and by areas where management or reallocation of resources
would obtain for us greater utilization of those existing projects cur-
rently in the basin. be they Federal, State or other, Structural
measures for all areas of the water resource categories are also pro-
vided,

THE 1980 EARLY - ACTION PLAN

. Non-structural Measures

A. Areas of Preservation, Conservation and Utilization

(1) Nearly 600 sites of archeological importance and more
than 250 sites of either natural resource or historical importance have
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been referenced in Appendix O. The Committee recommends that local
interests, working closely with the State, and with assistance of on-going
Federal programs take the initiative in preserving these areas for future
generations.

(2) The acquisition of 69,300 acres of land within the National
Forest proclamation boundaries, 4,300 acres in the White Mountain
National Forest, and 65,000 acres 1n the Green Mountain National
Forest is recommended for Federal action as delineated in Appendix
1

(3) To prevent further encroachment and reduce future damage
zoning of flood plains along over 200 miles of the main stem of the Con-
necticut River from Saybrook, Connecticut to above White River Junc-
tion, Vermont is recommended and this action is to be coordinated with
(4) and (5) below and is referenced in Appendix M.

(4) Creation of a basin wide scenic river program to preserve,
protect and enhance those reaches of river identified as Wild, Scenic
or Recreational is recommended. Statewide action programs will be
required to implement this scenic river proposal: and in this regard,
priorities for stream acquisition and management consideration by
sub-basin include all or part of the following tributaries

Sub-basin I Sub-basin III
Indian Stream 1. Cold River
2 Upper Ammonoosuc River 2. Ashuelot River
3. Nash Stream
4. Phillips Brook Sub-basin IV
5. Ammonoosuc River sy
1. White River
Sub-basin Il 2. Ottauquechee River
j Williams River
1. Nulhegan River 4, West River
2. Paul Stream
5. Moose River Sub-basin V.
4. Wells River RN
5. Waits River 1. Millers River
6. Ompompanoosuc River 2, Tully River
. Deerfield River
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Sub-basin V (cont d) Sub-basin VI

4. Sawmill River 1. Scantic River

5. Ware River 2. Farmington River
6. Swift River (Chicopee) 3. Sandy Brook

7. Westfield River 4, Podunk River

8. Clam River 5. Park River

6 Hockanum River
Ketch Brocok

8. Salmon River

9. Dickinson Creek
10. Fawn Brook

Details concerning the above 35 tributaries may be found 1n Appen-
dix H, and are shown on Plate K-17.

(5) The Committee recommends that streambank acquisition
necessary to assure public access to basin fishery resources should be
coordinated with items (3} and (4) above.

(6) To maintain aesthetic quality and tec provide access and uti-
lization, the establishment of a three-unit National Kecreation Area 1n
the Connecticut River Basin generally as described in the recommenda-
tions of the Bureau of Outdoor Recreation's '"New England Heritage'' is
recommended and reported as fecllows:

(a) Federal action is required for the establishment of a three-
unit National Recreation Area of 56,700 acres providing for:

- Gateway Unit, Connecticut, 23,500 acres
- Mount Holyoke Unit, Massachusetts, 12,000 acres

- Coos Scenic River Unit, New Hampshire and Vermont
21,200 acres

In addition, a 300-mile long Connecticut Valley Trail and a Con-
necticut Valley Tourway designed about existing roads to historic, scenic
educational, industrial, archeologic and geologic points of interest, and
to be a Federal-State-local cooperative effort.
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(b] State action is required to complement the three-unit
National Recreation Area by accomplishing the following:

(¢

tablishment of

Gateway Unit: Cockaponset State Forest -
expand existing holdings to form a contigu-
ous 18,300-acre State forest,

Mount Holyoke Unit: Mount [om State Park -
expand existing Mount 1om State Reservation
adjacent to Mount Holyoke 'nit to form a
4,800-acre State park.

Coos Scentc River Unit: Connecticut Lakes
State Park - enlarge existing holdings to
create a 14,000-acre State Park at the north-
ern end of the Coos Scenic River Unit.

Moore-Comerford [nterstate Park - joint
development with private power company

of lands surrounding Mcore and Comerford
Reservoirs to form a 15,400-acre Interstate
Park.

) In addition, other State action 1s suggested for the es-

Glastonbury Meadow State Park - 4,400 acres,
and Windsor Locks-King's [sland State Park -
250 acres, all 1n Connecticut

Turners Falls-Northfield Mountain State Park -
31,000 acres, joint State-private power de-
velopment, utilizing existing State lands and

acquisition in Massachusetts

Rogers' Rangers Historic Riverway - 27,500
zcres in New Hampshire and Vermont,

Further details of the above program may be found in Appendix

H and are depicted on Plate 1, Con prehensive Plan of Development,
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B. Areas Where Improved Managemen! of F.xisting Re-

sources Can Help Meet 19380 ‘\:P!_’js_

The following items lie largely in the local-State areas
of responsibility and interest ex ept for the 1nstances of Federal
regulatory controls as exercised by licenses .

(1) Re-regulation of flows at existing impoundments to
provide adequate minimum releases. At four power projects on the
main stem of the Connecticut River, namely Wilder, Bellows Falls,
Vernon, and Turners Falls, which are currently up for relicense, a
minimum release of 0.2 cubic feet per second per square mile of
drainage area is required. (Reference Appendix Q, Report of Sub-
committee on Stream Regulation.)

(2) Continued environmental studies into the fe as1bility
of using water supply impoundments to assist in meeting large re-
creational and fisheries needs as referenced in A ppendix D, G, and
H. The public health consequences of such action are discussed in
Appendix R.

(3) Water quality studies are needed in the areas of
storm and sanitary sewer separation; control or elimination of
sludge deposits in reservoirs; and excessive run-off and sediment
from agricultural and urban areas. Details on this requirement are
referenced in Appendix Q, Report of Water Quality Subcommittee

(4) l.and treatment measures on 204,000 acres of ¢ rop
and pasture land, 823,000 acres of private non-industrial forest
land, 64,000 acres of National Forest lands, and analvsis on
306,600 acres of National Forest land and fich and wildlife surveys
and analysis on 30,500 acres of National Forest land, as referenced
in Appendix F,

(5) Acceleration of planning assistance to 180 towns in
1% [
preparation of resource inventor ‘es, town soil reports and interpre-
tations, and flood plain information studies. In addition, soil survey
i
programs, involving 1.5 million acres of non-Federal lands, as
referenced 1n Appendix F .

(b) Improved operation of flood control reservoirs. In
this regard the New England Division, Corps of kEngineers has estab-
lished a computerized network of remote river stage data stations.
These are mainly composed of river gaging stations operated and
maintained by the United States Geologic Survey in cooperation
with varopis States, and in some cases with the Corps of Engineers,
This computerized network has been established 1n five major New
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Fongland river basins, one of which is the Connecticut. This network
reports hydrologic data such as rainfall, river stages and tidal ele-
vations from index locations on important rivers and streams, and
in the tidal areas for a more timely and efficient operation of exist-
ing flood control reservoirs. The automatic hydrologic radio re-
porting network consists of 41 remote reporting stations, 5 record-
ing stations, and a central control station at Division Headauarters

+

plus 12 repeater and 4 relay sites.

The network. under cormputer program control, will immediate -
ly provide read-out information which 18 essential for flood regu-

lation, to the Reservoir Control Center at Waltham. The report-

ing stations are radio-operated with principal power source supplied

by batteries, he recording stations can receive data from the cen-
tral control station, or individual reporting stations. I'he central
control station at Waltham consists of an interface between the radio
equipment and the computer. It will automatically interrogate the en-

tire network or individual stations at selected time intervals and pro-

vide a complete print-out in three minute IThe hydrologic network
has a pability of rece gt nical data required for operation of
other water resource purposes, such as lov low augmentation, re-
creation, water supply, navigation, and fishery enhancement. The
network 1 be expanded to 100 stations.

Although the hydro-net system will operate continuously, its
prime mission will be to focus on actual or expected flood situations.
Data received lo v scrutinized and added to information received
from the Corop GO ntrol reservolr nd other sources, such as

the Weather Bureau at Boston and the River Forecasting Center at
lam s

Hartford. Decisions are then made for operation of dams and instruc-

tions are radioed to operating field personnel.

he Weather Bureau River Forecast Center at Hart-

ford now provides flood forecasting service for the Connecticut River

Basin. This service consists of stage and flow forecasts for the
principal point vJong the main stem and its tributaries. Improve-
ment and expansion of this system will be required in order to meet
the needs for more detailed and accurate forecasts. Although fore-
casts are ‘ndispensable in saving Jives and reducing property damage
during floods, it 1s quite likely that detailed, continuous flow forecasts
will prove to be even more valuable A1l of the water resources
management programs planned for the Connecticut River Basin - flood
control, navigatio, water supply, power, fish and wildlife, and even
11




recreation - will be more effective and more efficient when the de-
cision makers have at their disposal a complete and accurate pre-
diction of the behavior of the streams,

In order to achieve this degree of sophistication in streamflow
forecasting, automated, detailed, real-time cdata on precipitation and
river stages and current, and predicted reservoir releases must be
available as input parameters. The Corps of Engineers network des -
cribed above, as well as information from satellites and radars will
be utilized in the complex reporting network. In addition, the fore-
casting computations will be made by computer programs. It is also
anticipated that the dissernination of the forecasts to the users will
be by means of data-links or other high-speed devices,

(8) Programs to inform the public of the availability of
flood plain insurance and flood fighting.

(3) There is need to greatly expand current water
quality monitoring and particularly at a t:me when so much interest
and concern are being evidenced by the public for environmental
quality. In order to know the effect which new improvements will
have, one must have proper knowledge of what is available currentlyv
and, in many cases, gage control stations are not broad enough to
deliver the types of data that are necessary to construct a basic pro-

file of the river's environment.

The use of more sophisticated monitoring equipment at those
sampling stations maintained by Federal and State agencies as
well as at the additional stations proposed by the Subcommittee
on Water Quality will allow for broader surveillance of the rivers'
environmental condition. On going programs of many of the Feder-
al agencies include water quality monitoring at resource facilities,
For example, the Corps of Engineers regularly samples the inflows,
outflows and the ponded water at its water storage projects, These
samples are analyzed at its Barre Falls Dam field laboratory and
the collected data are used to improve reservoir regulation for the
enhancement of water quality both in the reservoir and in down-
stream reaches,

2. Structural Measures

In order to meet the needs determined as part of the compre-
hensive study it will be necessary to install considerable structural
measures. A summary of these more important structural measures
is detailed as follows:
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FIGURE VIII-]

1980 O 2020

ESTIMATED COST OF SECONDARY WASTEWATER TREATMENT

(IN MILLIONS OF DOLLARS)
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D

- Knightville Dam on the Westfield River in Massachusetts,
modifications to include a conservation pool for recreation
and low flow augmentation to enhance fisheries,

- Union Village Dam con the Ompompanoosuc River in Vermort
and contingent upon the solution to an existing water quality
problem on the West Branch of the river would be operated

to provide a conservation pool for recreation.

- Tully Dam on the Millers River in Massachusetts, modifi-
cations to divert water supply as part of a flood skimming
operation and to establish a conservation pool for recrea-
tion.

Barre Falls Dam and Reservoir on the Ware River in Massa-
chusetts, contingent on soiution to current water quality prob-
lem, could be operated to provide low flow augmentation dur-

ing thé summer months.

(fi Local flood protection projects at five locations in the
basin are referenced in Appendix M, and were found necessary to com-
nlement other flood control measures in the basin plan. These are as

follows:

(1} Westfield, Massachusetts - improvements to provide
for 45,000 linear feet of earth dikes, about 1,500 feet of concrete
floodwalls, two pumping stations, and 16,000 linear feet of « hannel

improvement on the Little and Westfield Rivers.

(2) Lancaster, New Hampshire - a small 1ce retention
dam and reservoir on the lsrael River about one and one-half miles
upstream of its mouth, together with £,800 linear feet of hannel
improvement,

(3) Hartford, Vermont - improvements of tce jam flood-
ing by excavation of reac h tor 3,000 linear feet of the White River
from the vicinity of Hartford Bridge to the mouth.

(4) St. Johnsbury, Vermont - flood control improve-
ments provide for 1,200 linear feet of protective earth dike and con-
crete floodwall, a railroad gate structure, and a pumping station
located along the Passumpsic River

(5) Park River, Connecticut - flood control improve-

ments provide for 12,816 linear feet of conduit with headwall and
pumping structure along the Park River in Harttord, Connecticut.
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(g} Seventeen upstream watershed projects as referenced
in Appendix F. These local projects would include 78 floodwater
retarding structures of which 60 would be multiple-purpose, F.ight

1

ler Public AW 8

projects, currently authorized for planning und
566, as amended, are as follows:

(1) West Branch, Westfield River Project, Massachu-

setts, comprised of 95 square miles of drainage area with 1] storage

1

sites retained for flood prevention. Approximately 10,150 acre-feet

of storage are being considered for recreation and fish and wildlite.

(2) Upper Quaboag River (supplement project), Massa-
chusetts, comprised of 147.4 square miles of drainage area with 5
storage sites planned for flood prevention. Also being considered

as part of the project are 3,900 acre-feet of storage for recreation,
water quality and water supply.

(3) Wells River Project, Vermont, comprised of 99,
square miles of drainage area with 6 storage sites planned {or flood
prevention. Approximately 7,300 acre-feet of storage for recreation

is also being considered as part of the project.

(4) Sugar River Project, New Hampshire, comprised of
275 square miles of drainage area with 10 storage sites planned for
flood prevention. Also being considered as par® of the project for re-
creational use are 15,400 acre-feet of storage

(5) Blow-Me-Down Brook Project, New Hampshire, com-
prised of 28.3 square miles of drainage area with 4 storage sites
planned for flood prevention. Approximately /00 acre-feet for recrea-
tion is also to be considered a part of the project

(6) Indian-Mascoma River Project, New Hampshire, com-
prised of 133,6 square miles of drainage area with 7 storage sites
planned for flood prevention. About 2,000 acre-feet of storage for
recreational use is also being considered a part of the project.

(7) Gale River Project, New Hampshire, comprised of
91 square miles of drainage area with 2 storage sites pldnm'd tfor
flood prevention. Also being considered are 560 acre-feet of stor-

age for recreational use.
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(8) Indian Brook Project, New Hampshire, comprised
i 2.2 square miles of drainage area with 1 storage site for flood
prevention. Also 780 acre-feet of storage for rec reational use 1s

being considered.
Nine potential watershed projects are:

(1) Mill River Project, Massachusetts, comprised of
4 square miles of drainage area with 3 storage sites for flood pre-
vention. Included i1s 3,800 acre-feet of storage for recreation and
water supply.

(2) East Branch, North River Project, Vermont, com-
prised of 39 equare miles of drainage area with 1 flood prevention
site which irclude 1,600 acre-feet of storage for recreation and

fish and wildlife use.

(3) North Branch, Deerfield River Project, Vermont,
omprised of 50 square miles of drainage area with 5 storage sites
for flood prevention. Included are 2,700 acre-feet of storage for
recreation and fish and wildlife.

(4) Whetstone Project, Vermont, comprised of 28
cquare miles of drainage area with 5 storage sites for flood preven-
tion. Included are 5,600 acre-feet of storage for recreation and

fish and wildlife

Ball Mountain Brook Project, Vermont comprised
of 35 square miles of drainage area with 2 sites for flood preven-
tion. Included are 4,000 acre-feet of storage for recreation and

fish and wildlife.

(6) Black Brook Project, Vermont, comprised of 195

quare miles of drainage area with 3 sites for flood prevention.

(7) Passumpsic-Moose Rivers Project, Vermont, com-
prised of 374 square miles of drainage area with & sites for flood
prevention. Included are 13,300 acre-feet of storage for recrea-
tion and fish and wildlife.

(8) Upper Ammonoosuc River Project, New Hampshire
comprised of 254 square miles of drainage area with 3 sites for
flood prevention. Included are 43,200 acre-feet of storage for re-
creation, water quality and water supply.
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(9) Mohawk River Proiect, New Hampshire, comprised
of 56 square miles of drainage area with 2 sites for flood prevention.

Included are 10,000 acre-feet of storage for recreation.

(h) Completion under Public Law 89-79 of four resource
conservation and development projects having substantial land areas

within the basin (referenced in Appendix F), as follows:

(1) North Country Resource, Conservation and Develop-
ment Project comprised 1,201,700 acres in Coos, Grafton, and

Carroll Counties of New Hampshire.

(2) East Central Vermont Resource, Conservation, and
Development Project encompassing 23 towns in parts of Orange, Wind-

sor, Rutland, and Addison Counties.

(3) Berkshire-Franklin Resource, Conservation and De-
velopment Project, with some ¢ 00,000 acres included in the basin in

Massachusetts,

(4) Eastern Connecticut Resource, Conservation, and De-
velopment Project including 26,000 acres in Tolland and New London
I 3 L | § 1

Counties.

(i) Other select upstream impoundments, for purposes other
than flood control; 118 dam sites 1n total as referenced in Appendix
I e

These 118 sites would have a total storage capacity of
463,000 acre-feet, of which 68,000 acre-feet would be for floodwater
and sediment, 156,000 acre-feet for recreation, 111,000 acre-feet
for fish and wildlife, 108,000 acre-feet for low flow augmentation,
and 20,000 acre-feet for public water supply. A total of 18,200
acres of water surface area and flow augmentation benefiting 467
miles of downstream fishery would result from these impoundments,

(j) Structural developments on National Forests lands (ref-
erenced in Appendix F), as follows: recreation facilities on 555
acres; recreational impoundments amounting to 310 surface acres;
255 miles of roads and trails; 37 fire contro! heliports; 37 acres
of fish and wildlife improvements.

(k) Navigation improvements are needed and are described
in Appendix L.. They provide for:
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(1) Deepening and widening the present commercial
navigation project from Saybrook Light to Hartford, Connecticut,

(2) Constructicn of a 32-mile recreational navigation
project from Hartford, Connecticut to the vicinity of the Williman-
sett Highway Bridge below Holyoke, Massachusetts

(3) Recreational navigation improvements on the main
stem of the Connecticut River behind the Holyoke, Turners Falls,
Vernon, and Bellows Falls power dams.

(1) Construction of fish hatcheries, as well as fish ladders
to meet requirements of resident and anadromous restoration pro

grams,
SUMMARY
THE 1980 EARLY ACTION PLAN
1. Non-Structural Category 2. Structural Category
A. Preservation, Conse¢rvation (a) Waste Treatment Plants
and Utilization (b) Expand Existing Power
(1) Historical and Archeolo- (c) Construct 7 Major
gical Dams (F. C.)

2) Forested l.and (d) 3 Other lL.arge Dams
(3) Flood Plain Zoning (e) Modification at 4 Corps
(4) Secenic River (33) Dams
(5) Streambank Acquisition (f) lL.ocal Protection at 5
(6) BOR Plan, Fed-State Areas

(g) 17 Upstream Watershs

B. Improved Management Projects

(h) 4 RC & D Projects
(1) Re-regulation (i) 118 Upstream Sites
(2) Use of Water Supply Bodies (j) Improvements on National

for Recreation Forest lLands

(3) Water Quality - 5 Areas (k) Navigation - 3 Projects
(4) Land Ireatment Measures (1) Fish Hatcheries and
(5) Technical Planning lLadders

Assistance

(6) Improvement and Expansion
of Flood Warning System

(7) Flood Plain Insurance and
Flood Fighting

(8) Water Quality Monitoring

Programs
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Section 2 - Benetits and Cost by Rescurce Category

g
General

Benefits were evaluated within the guiding ¢ riteria of benate

by the President in May

Document 97, 87th Congress, as approved
1962. In general, benefits are defined in this comprehensive report
as gains, net of associated costs, in the value of goods and services
which result from conditions with the project, as cempared with con-
ditions without the project. The report strived to indicate and to
evaluate the benefits of measures considered during the plan form-
ulation process. Where benefits were of an intangible nature they
were identified but not given dollar values, Tangible benefits were. «

expressed in dollars where possible, but as noted in the following

paragraphs, which describe benefits to specific water resource
categories, there are some instances in which adequate data are not
available to translate certain tangible benefits into dollar values,

The study attempted to quantify the true value of cach resource pur-
pose, as more than merely the cost of providing equivalent benefits
by alternative means. However, where this was not possible, bene-
b I
fits were considered to be at least equal to the least costly alterna-
tive means of accomplishing the same end. Benefits were considered
to be those gains in goods and. services produced by the Early Action
Plan, from 1980 throughout the life of the project element under con-
’ . .
sideration. Future benefits were reduced to present worth and then

converted to an annual basis at a discount rate of 4-7/8%..

Individual multiple-purpose reservoir elements were included in
the Early Action Basin Plan, initially and primarily to meet specific
water resource needs projected to occur by the year 1980. Once that
element was included in the Basin Plan, 1t was then examined as to its
capability to meet other needs throughout the life oi the proposed
project element. This was to assure that the scope of development
maximizes net benefits produced by the Basin's resources, and that
there is no more economical means of accomplishing the same pur-
pose which would be precluded by project development.

1. Water Quality Benefits

Water quality benefits are tangible in the sense that adequate
quality levels make possible other beneficial uses such as water supply,
recreation, fish and wildlife enhancement and aesthetic enjoyment, En-
hancement of adjacent land values and corresponding intangible benefits
also result. Benefits are most often widespread and not always identi-
fiable to the beneficiary, and in this sense, are usually regional in
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nature. Higher levels of water quality mean a savings in water supply
treatment costs, although the methodology to guantify the extent of
such benefit is limited. Appendix D indicates that a correlation can
be drawn between streamflow and reductione in advanced treatment

costs.

The attainment of fish and wildlife and outdoor recreational goals
in the basin are dependent on the availability of adequate water guality.
Certain activities are completely dependent upon water quality while
others are enhanced by a high water quality [he States and the Fed-
eral Government have recognized the inherent value of quality water
and because of this have adopted standards to restore and preserve it
for the future. It is assumed, therefore, that the costs of meeting
the standards are a necessary expense and at ieast equal to the cost

of the most feasible method of achievement.
2. Power Benefits

In its analysis of power benefits the investigation was limitec

to the study of producing power through either conventional hydro

electric generation or through pumped storage generation. As noted
in Appendix C (Hydrology) power studies were based on the following

assumptions:

- Future large thermal-electric plans would be the primary
124 !

source of base load supply.

- The logical role for hydroelectric plants would be in

meeting peak power demands.

- Only sites with drainage areas greater than 25 square
miles were considered for conventional at-site hydro-

electric potential,

- Sites with smaller drainage areas, but with head differentials
in excess of 300 feet were considered for pumped storage

potential.

An evaluation was made of the effect of proposed reserveir releases
on energy output by existing downstream hydroelectric plants, In this
instance an energy value of 3 mills was used. Iilydroelectric power
benefits were based on the cost of providing equivalent power by the most
likely alternate source to serve the same market area, Throughout the
site screening process, average basin-wide values of $10 per kilowatt
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and 3 mills per kilowatt-hour for energy were used. In testing for the
economic feasibility of adding hydroelectric power to Corps projects

the separable costs of the addition were compared with the costs of a
publicly-financed pumped storage project. In this latter instance, values

of $5 per kilowatt and 3 mills per kilowatt-hours were employed.

3. Recreation Benefits
Benefits for recreation were generally based 1 Supplement |

of Senate Do t 97 and vary as follows

Vealllf }"
Area Type 2ecreation Day

Area ] - High Density Recreation Areas 1. 50

Area Il - General Outdobor Recreation Arcas $2. 00

Area III - Natural Environment Areas 2. 50

Annual benefits for water based projects are based on the number of

recreation days use per season multiplied by the value per recreation day.

In general, studies and site screening estimates for recreation fac:-
lities cost, exclusive of land, were based on dollar value per recreation
day. These estimated capital costs in dollars per acre of developed land

are described in detail in Appendix H, and are as follows

Outdoor Recreation Land Classification

Sub-Basin High Density Cieneral Natural Environment
Upper 52, 200 ), 500 4, 000
Middle 58, 800 11, 000 4, 400
LLower 66, 500 12, 500 5. 200

Estimates of facilities cost for those recommended major reservoirs

are based on actual preliminary development layouts,

In addition to benefits at water bodies and adjacent land, reaches of
streams in the Connecticut River Basin with their associated land, were
evaluated to determine their potential to produce recreation benefits,
Stream flow was correlated with recreation benefit output for selected
stream reaches of the Connecticut River Basin, Evaluations are subject
to change 1n more detailed field studies or refinement of present methodo-

logy.
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4. Fish and Wildlife Benefits

Fishing benefits were cansidered to result from new or im-
proved water bodies for both cold and warm water fish species. En-
hancement of stream fishing is expected to result from improved
quality and quantity of flow. Stocking of fish, improvement of habitat,
elimination of undesirable species, preservation of stream bed and
acquisition of stream bank are also measures of significant benefit to
fishing. For study purposes the measure of resident fishing benefit
was the fisherman-day. The unit value attached to fisherman-day
varied with type and density of fishing and location in the basin.
Reservoir fishing varied from $2.50 to $5.00 for cold water and from
$2.50 to $4.00 for warm water. Stream fishing values varied from

2 .50 to $5 .00

Creation of additional waterfowl habitat would encourage an in-
crease in waterfowl use by migrating birds in spring and fall and for
nesting and rearing young in sumimer. The increase would enhance
wildlife resources and was measured both in value of waterfowl
hunter-days provided and in costs of providing similar habitat by
the most likely alternative. A unit value of $4.00 per hunter-day
was used in this analysis, together with an average annual figure of

approximately $30.00 per acre of habitat created.

An anadromous fisheries program was initiated by the State fish
and game agencies and the Fish and Wildlife Service subsequent to
passage of the 1965 Anadromous Fish Act, wherein Congress recog-
nized the importance of conserving and developing the anadromous
fishery rcsources of the nation. The coordinated program developed
for the Connecticut River Basin has as its goals the restoration of
American shad and Atlantic salmon fisheries. This on-going pro-
gram was taken into account during the comprehensive study along
with all other factors having potential for contributing to or detrac-
ting from resource capability for meeting anticipated needs. Insofar
as any features of the Basin Plan were determined to have potential
for improving the amount of anadromous fishery resources and
opportunities for their use, benefits were computed in a manner Simi-
lar to that followed in the case of other fish and wildlife resources.

T'he value of flows required to meet fish hatchery needs was assumed
to be at least equal to the cost of the least expensive source of supply.
The value of flows to enhance anadrormous {ishing was determined by
the number of fisherman-days provided and multiplied by an estimated
$6.00 per fisherman-day. '
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5. Water Supply Benefits

Benefits from an adequate source of water supply are often
taken for granted, and are usually far beyond the costs of development
even though the latter 1s the most common technique used to evaluate
water supply benefits. An adequate water supply is vital to the well-
being and economic health of a community, and lack of it is usually a
deterrent to proper growth., Several important aspects are a healthy
climate for population and economic growth as well as protection of

life and property by adequate supplies for tire protection.

In lieu of an accurate means of assessing the true value of an
adequate water supply, a conservative measure of the tangible seg-
ment of the total benefits may be obtained by determining the amount
of money that people pay for water. Figures for each of the six sub-
basin areas are contained in Appendix DD, and inciude the costs asso-
ciated with complete operation of a municipal system including develop-
ment, treatment, distribution operation and administration, and for
private utilities a return on investment. With the exception of CRB
II (Upper Vermont), the average cost of domestic water was $381 to
$455 per million gallons or a total annual cost of trom $140, 000 to
$166, 000 per million gallons per day capacity. In CRB II the average
cost was $70, 000 per MGD, The annual cost of industrial water users

range from $4¢, 000 to $150, 000 per MGD of system capacity.
6H. Navigation Benefits

Navigation benefits were considered to accrue to both recrea-
tional and commercial waterway improvements, as well as to such
other purposes as enhancement of fisheries and land enhancement,
Benefits for recreational boats were evaluated as the net annual return
that boatowners would enjoy, should improvement be made, if their
boats were on a for-hire basis. The net benefit reflects the difference
between the return that could be anticipated based on present restricted
use of the waterway and return that could be anticipated based on in-
creased use after waterway improvement, KEvaluations were made of
the benefits expected to be realized by the existing fleet after the pro-
posed improvement, as well as those accruing to the prospective fleet
reflecting both the normal growth that could be expected without the
improvement and the accelerated growth that could be expected after
improvement,

Benefits to commercial navigation improvements were considered
to result from the savings in reduced transportation costs. These
savings would be attributable to both the reduced delivery cost per
ton made possible by the use of deeper-draft vessels, and also to the
savings in travel time because of channel widening and easing of

hazardous bends.
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7. lLand Management and Upstream Watershed Control

Benefits

Benefits for land treatment are considered to be public good
as indicated by the 1954 action of Congress in adopting the Watershed
Protection and Flood Prevention Act (Public Law 566). The Act
emphasized the need to halt unchecked soild erosion and excessive run-
off on rural land, and to reduce flooding and improve drainage on agri-
cultural lands, in addition to providing other beneficial uses, Accord-
ingly, benefits accruing to land treatment measures on to technical
assistance programs are considered to be at least equal to the most
economical manner of accomplishment. Similar rationale applies to
programs to provide proper land and watershed management on forest
land which now makes up about 79 percent of the Basin area. Acquisi-
tion of land within the proclamation boundaries of the White and Green
Mountains National Forests has been recognized as properly within the
public interest in reaches stemming from the 1911 Weeks Act.

Benefit analysis of flood control features of the upstream watershed
program (Public LLaw 566) was done in a manner similar to that employed

for the larger reservoirs as discussed in paragraph 8 of this section.
8. Flood Control Benefits

Many tangible and intangible losses are caused as a result of
flooding, many of which cannot be evaluated. [t should be noted that
even when monetary evaluation is not possible, any reduction or elimin-
ation of loss should be considered as a project benefit. A list of bene-
fits attributable to flood control are presented in Appendix M and consist
generally of benefits due to curtailment of present and future property
loss; loss of life, wages and commerce; and loss due to land erosion
and sedimentation. Also there is the curtailment of the loss of money
spent on flood emergency work. On the positive side there 1s the en-
hancement of land use to the removal of flood potential, as well as
the establishment of peace of mind and sense of security among the
inhabitants of protected areas.

In the case of multiple-purpose reservoirs containing flood control
as a purpose, there are benefits not related to flood loss but which are
made possible because of the cost sharing advantage of multiple-purpose
reservoirs. That i1s, the savings brought about by combining several
water resource purposes ?4)gq-!fx(-r in one project, may make construc-
tion economically feasible, whereas, individually they might not have
been justified for construction. An example of this latter benefit would
be the creation of recreation and fish and wildlife opportunity at a
multiple purpose reservoir, and the enhancement of land around the
perimeter of the permanent pool.
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Flood control measures also act to conserve the land resources
ot the Basin by reducing erosion and sedimentation and by making
land more productive by removable of the flood hazard, There are
also ecological, environmental and recreational benefits to proper
management of land in flood plains, Although not strictly a flood con-
trol benefit, land enhancement around the perimeter of permanent
pools and multiple-purpose reservoirs was evaluated, Land enhance-
ment behind dikes was considered but due to the extensive magnitude
of the comprehensive report was nci evaluated,

Not all of these benefits have been evaluated in a monetary sense
in this report, The principal benefits assessed were due to the cur-
tailment of loss to existing structures and goods, The other bene-
fits, although not evaluated, should be considered when deciding
priorities among the projects,

The study also took note of the possible adverse effects of flood
control measures such as the economic cost of implementation, in-
convenience or disruption to people in the project vicinity, possible
loss of productive land, as well as environmental and ecological effects
of proposed measures, These adverse effects will be minimized or
eliminated in more detailed design stages, For instance, every
effort will be made to relocate people in the project area to a suitable
area in the project vicinity and to ameliorate economic losses,

Fish losses will be mitigated by hatchery construction or other means
and canoeing although lost in one area may be enhanced in another area
by reservoir releases during a normally dry season.

9. Flow Augmentation Benefits

Probably the most difficult area of analysis were those includ-
ing augmentation benefits. Practically every water resource use
pointed to a need for better stream regulation with flows during the
summer and fall months Attempts were made to correlate the in-
crease in value due to improved flow regimen, although not always

with great precision.

Values were attached to Ylows required to meet the water quality

¢

classifications adopted by the States In those instances, the cheap-
est alternative cost was used as the yardstick for benefit measure-

Iment .

Where appropriate, analyses were made of the potential increase

in energy at downstream power plants due to higher flows. Increases




in energy output were translated into dollar benefits by applying the
market value for power.

Improved recreation and fish opportunities, made possible by aug-
mented stream flow, were measured in dollars per user cay. Dollar
values were based on accepted standards, as directed by the Water
Resources Council.

In cases where flow augmentation was used to provide water sup-
ply to downstream users, benefits were measured as the cost of the
alternative source most likely in the absence of the project. As in
the evaluation of water quality, recreation, and fish and wildlife, this
manner of benefit assessment 15 considered conservative.

Several areas of accrued value due to improved flow have not been
measured in dollars and cents. One example is the enhanced land
value caused by improved quantity and quality of flow. Studies under
way by the Corps' Institute of Water Resources indicate that there 1is
a very definite monetary gain attributable to improved flow regimen;
however, a precise technique for translating this very real gain into
dollars and cents has yet to be developed.

Generally, the Early Action Plan provides for significant flow in-
creases throughout the basin which would provide for new and en-
hanced uses; it should be noted, however, that benefit assessment
due to flow augmentation has been very conservative.

10, Costs

In preparation of this report, efforts were made to evaluate
the cost of implementing the entire 1980 Early Action Plan. This
was done with the understanding and realization that not all plan
elements are susceptible to evaluation at this time. One example
is the flood plain zoning program which would be implemented by
the local communities and the States. In many instances, the pro-
gram can be accomplished by zoning without a transfer of money
or land title. On other occasions, it may be necessary to acquire
land if zoning of required stream reaches cannot be effected.

Another example i1s the cost of several of the areas of water
quality improvement such as separation of combined sewers, and
control or removal of critical bottom sludge deposits in water
bodies. Extersive design or research is needed in areas such as
these before a meaningful estimate can be made.,
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$320, 700 from reduction of floodwater and sediment damages,
$593,000 from recreation, $122,000 from fish and wildlife devel-
opments, $121,800from redevelopment, $155, 500 from land en-
hancement and $117,000 in secondary benefits. Details of costs
and benefits are shown in Appendix F, while the allocation of stor-

age and costs are shown in Table VIII-1.

(2) Nine Potential Upstream Watershed Projects
SHEAYE w0 b iestbRenl ST L4 - s

Installation cost of these watersheds is estimated at $19. 3 mil-

lion of which about $ 12. 0 million will be allocated to flood preven-
tion; $3,5 million to storage for water supply, water quality and
fish and wildlife; and $ 3, 8 million to recreation. Annual costs
amortized at 4-7/8% interest, 100-year project life, are about
$949,000 annually. Benefits are estimated at $1.0 million an-
nually, consisting of $440,000 annually from reduction of flood
water and sediment damages, $10,500 1in land enhancement,

$77,900 in secondary benefits, $123, 300 in development, $116, 800
in recreation and $205, 700 in water supply. Details of costs and
benefits are shown in Appendix F, while the allocation of storage
and costs are shown in Table VIII-2

L

(3) Seven Major Reservoirs with Flood Control as a

Primary Purpose
B L L A ) T
These projects are discussed in detail in Appendix M. Pertin-
ent data are shown in Table 40 of Appendix K, benefits are shown
in Table VIII-3, costs are shown in Table VIII-4 and a comparison

of the two is shown in Table VIII-

(4) Three Major Reservoire Where Flood Control is

S

Not a i‘rmmri Purpose

I'hese projects are discussed in detail i1n Appendix M. Bene-

fits are shown in Table VIII [11-4,

\7

4, costs are shown in Table
and a comparison of the two are shown 1n Table VIII-5.

(5) Five ,ocal Protection Projects
[.ocal protection projects are discussed in detail in Appendix
M A summary of costs and benefits 18 shown on Table VIII-¢

{

(6) Hartford to Holyoke Recreational .\:-l\‘!b'.l'l(vh Project

Benefits are expected to accrue primarily to recreational boat-

ing although the project would also benefit commercial navigation,
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COMPARISON OF
BENEFITS AND COSTS FOR MAJOR RESERVOIRS

Total 1 Total Benefit
Projects First Costs Benefits Annual Charges Cost Ratio
($1,000)
NEW HAMPSHIRE
Bethlehem Junction 16,000 b 3EO 148 1.4
Claremont 20,910 1,436 ¥, 233 1. 2
Beaver Brook 1, 660 268, 9 96, 8 2.8
Honey Hill 11,100 2,310 682 3. 4
VERMONT
Victory 1/ 6, 600 563 439 i, 3
Union Village — 1,300 233 K4 2.8
Gaysville 31, 600 2,676 1,850 1.4
MASSACHUSETTS
Meado\t/ 41,400 2,769 2,403 i &
Tully — 18,700 2,019 1,453 1.4
Gardner 4,070 338 272 |
Knightville — 4,400 680 253 e IF
CONNECTICUT
Cold Brook 4,700 710 302 Zs 4
Blackledge 18, 300 2,094 1,080 1.9

1/ Modification to Existing Corps of Engineers Reservoir
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ANADROMOUS RESTORATION

1. Fish Laddex t Fiwve 1sting Power Dan -
2. Construction of New [ fatchery Fa tie . .
« otreambank Acqu t 2 — el
: I Prov 1 Resen . i v Roe e S € L .
Cost = - < . B B
RESIDENT FISH AND WILDLII

2. Provisio f New wter | 11¢ - s e e e i 2 o
Corps' Reservolr 312 M
PL 56b Reservolirs .
Other Upstream <
Reser X
. .xXpansio i Hat ery i1 EYELES mm e mwe s a e = Sl 5l 2

DG ws isie e o o o . < e -
WATER SUPPLY
I, Northfield Mt. Divenx N == ~ S -
g 10! f Municipal a Ind trial Supplie - ==
. Reser 0 B = T T
B er Broo
[ully
Horne Hill
b, Upstrean Reser IS - - e e m . .————--—
OB moa smiais o wiadm . - S Y T T T T T T
NAVIGATION
l. Long Island Sound to Hartford, Connecticut project -
o Hartford to Holvoke Recreation pProje Cl == wmie e B
5« Improvements in Main Stem Power Pools, etc, -----




PSTREAM WATER AND R CED ILANDY ] SOURCE MANAGE-
EalN 1
RS R e trce Pla ing - - - — e mm - — - - - - - % M
G L ¢ Freatment ------- - e m e m - = -——————
Private Land $51 M
Nat Il Forest :
- I ¢ b 1 ol ol ( ( Sery L10 D¢ elopment :"I"'W'it - 4
1. Nat 1l Forest Stz tural Imp1t ements -----o----__ 1
. LLand Acquisition for National Forests - — - - - - ‘
6. Loans d Grants for Rural 1ter »
O & W £ reatment & ten (‘ll M)
( St )it 1ncC Lu g 1tem ¢ ! ( t 1ed $ -A‘i'ﬁ.'
¢ St for Water Supply and Water Qualat el ent )
LOOD CONTROL
P el ros' BDaz S = = - 3 5 6M
victor S 2MH t Hill g M
ethile (S 1! t1 Me O il
Gaysville 2 Beaver Bi l
Claremont 10 Knightville 1
e Oevented Upstrear Watershed Projects ~===<-=- £ 2
¢« Other pstream Dam i = i i e il 11
%, ! e LLocal Protection Project - --————— - - - |
. FLloOQ lalr 'M(,__Hx(.v‘;( estimate t possible)
TS0y & Ay LSl 9 S PREN . e 1y e o i, S B, S A . o
Total Early Action Pl $1, 782 M
ectio )it tha chapter dis 1SS ¢ Llocatl I project t
ind Federal cost haring tor element 0! the ;’11 » Due to the

variety of availlable water resource progr

1 not possible to determine the breakdown between public a

private expenditures or between Federal and non-Federal expendi-

tures,
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51 tion Ll 1t ! ol | ' t t nad F o« ey ' ring
l. Cost All at 1
F'he costs of maior 1t tiple-purpose reservie t ¢ been a
Project purpose V' mear he eparable )
etl . ['} 1 I ¢ that Y ' ! re
ngs of 1 tiple-purpose evel ent ar t e
benefits at least ¢ valent to the neg
: ST Ermaash Ap e iraby . Sghiy: Y SEANE
rethod as well as the tlternat ‘ tgtifiable expen re y ¢
of facilities ' method. t allocation data for major reservolr pe
ects are shown in lTable bol 11e cost allocatic ma :
stream watershed Orect vere shown in Table | ar 4
These data we re rrmane t { 1te the ¢ ! 1 t t !
a project an the magnat © t he vle of eve lonment More re
finead .|r‘..1l'.'-«~ WOl De N t dry iring later ' 0 tape

e Cost Sharing

Costs of multinli I B0 S ey et DO T ’ b
eCct purpost {to forn 1 \ FOT A Ot T f ts . ¢ era
projects requiring thot tion report 1 e retir t ref]e
Federal and non-Federal cost sharing Apport F10¢ { ts have
been based on current pe V' EXPIt t n Federal le t1O7 !
administrative criter goeneral t picture ot rrent t nar
ing practice e O itegory f

Cost sharing for i al treatment plant f t1e 01 rot
50 to for the Federa Tt e yalance generally ! bie
combined State and local commuanity 0 harit for flow augmer
tation for water quality and only after adeqguate treatment ar n lie
of advanced waste treatment n high a ] X ept 1t '
where beneficiarie in b ont ‘ i when 1o} torag: n b

ade part of a Federal resern ! roject.

[ he Farly Action Plan make Nno re ommen 10T tor F e eral
investment 1n power f{a Jitie . LOst of power facilitie Ol ] i
complished through private investment and reimmbursable by the user
inele ."Y}' I'L"l.x"‘T', authoritie 0 '.‘,c Federal Power ( 1111

(ieneral recreation ) 0 cost haring witl redit g t o1 ¢t
tain iten of local participation n multiple -<purpose reservolrs,
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videspread or general nature of their benefits, are borne almost
entirely by the Federal Government and would include: entrance
channels, open anchorages, and turning basins., Operation and
maintenance would be a Federal responsibility for both types of
boating. State and local interests are required to provide lands,
casements and rights-of-way as required for project construction
and subsequent maintenance, Ihey would also be required to pro-
vide terminal facilities, commensurate depths for berthing areas
ind relocation or alteration of existing utilities, In instances of
land enhanceiment, local interests would also be required to bear

50% of the cost proportionate to benefits created by the (i)h{;-:h.xl

of dredged spoil,

Cost sharing for flood control projects varies depending upon
the type of project, The cost of construction is considered a total
Federal responsibility where benefits are widespread such as in

regional reservoir projects where the cost of construd tion, oper-
ation and maintenance are borne by the Federal Gove rnment,
LLocal prutt‘(‘tiwr: projects are at Federal cost, but local interests
must provide lands, casements, and rights-of-way: hold and save
the U,S., free from damages due to construction works; as well as
maintain and operate the completed works, Cash contributions
may also be required when other benefits are provided such as

land enhancement,

Costs for flood plain information studies are entirely Federal
when requested by municipalities and properly approved by the
State,

Under Public Law 566, the Soil Conservation Service provides
technical assistance for flood control aspects, Construction costs
allocated to flood control are assurmed totally by the Federal Govern=-
ment, while the Federal Covernment will share up to 50% of the
costs allocated to recreatica and fish and wildlife, Water supply
and water quality costs are a local responsibility., A more com=
plete presentation of cost sharing for Department of Agriculture
program potentials is contained in Appendix F,

The Federal Government will bear the entire cost of land treat-
ment measures, watershed analyses, fish and wildlife surveys and
analyses, and additional acquisition for National Forests, Technical
assistance may be provided to towns for resource inventories, plan=
ning and soil reports on a matching fund basis, The Federal Govern=

ment can provide technical assistance for Resource, Conservation,
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receive continuing evaluation. Facilities will have to be enlarged and
controls above basic secondary treatment will hhkely be reqguired iz

certain areas of the basin if water quality standards are to be main-
tained. Regional treatment facilities should also be considered, As
noted in Appendix D, the capital cost of providing basic minimum sec-

ondary water pollution control facilities sized to meet the 2020 pro-

jected waste load is estimated at $321 million and does not include
perati ind maintenance charges, nor the constructior ost ufin-
terceptors, pumping stations and collection te S.

Controls ove scecondary treatment, through e entary
ictions, including vdvanced waste treatnu t and k3 iwmentation,
ire availlable and could be provided to assire lesir l¢ sin develop-
ment. In the absence of other supplemental measures, the capital cost
of providing advanced waste treatment for the vear 2020 is estimated at
slightly over $54 million. Of particular note is that the present worth
of operation and maintenance for advanced waste treatment mputed

on a 25=year life of project would cost 3111 million.,

As the total impact of the planned treatment progran
quality is felt, problem areas that may emerge will be corrected in t
light of future growth patterns and technology on a case by case
In addition, new water quality advances will be initiated, The

is likely to be a continuing one requiring perio lic re=evaluation of the

standards; further technical investigations on such matters as

sewers, overland drainage controls and further t

and a4 constant awareness ofthe close relationship betweer iter wality

water use and land use,
B. Power

Ass iming a similar rate of growth as the New England
power market, basin ene Cgy requirements may be expected to «
from 23 billion kilowatt hours in 1980, to 200 billion kilowatt hours in
2020, Corresponding capacity needs would increase from 5 million kil
watts in 1980 to 42 million kilowatts in 2020, On this :
mated that Basin demands in 2020 will be more than the basin av

economic supply.

If present trends continue then 2020 power needs will likely
be met, in large part, by nuclear-fuecled base load plants and pumped
storage peaking plants, Fossilesteam output would decline until the

turn of the century, while conventional hydroelectric generatior

VIll=4!
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d. West River, Vermont

( South River, Massachusetts

i. Scantic River, Masgsachusetts & Connecticut
g. Coginchaug River, Connecticut

A
by

(2) Local Protection Projects - Appendix M states that

{0 need 18 foreseen for major structural flood control measures be-

1¢

nd what has been recommended in the 1980 plan. However, as

pulation increased and urban centers become more concentrated,

o)

( munities which continue to build i1n the fiood plain are likely to

need local protection. Out of the many local protection sites inveati-

gated by the study 7 are considered as potentials for target year 202
2020 LOX PROTECTION POTENTIALS

a Grovetor New Hampshire (Connect t | er)

b Lebanon, New Hampshire (Mascoma River)
East St Johnsbur (_\.‘ui Se ! Q:)

( Lud \ Ver nt (f":.'. k | '.t':)

’ Windsor., Vermont (Connect t River)
Bell x5 1 s Ver nt (t"' ¢ ' i ] er)
PBrattiebor Vern nt (" nect t t :)

! N gation
I it8 nearl Y 11 n tons 1 ¢ ¢ € re
nele by the existing Long Island Sound to Hartford 1 gation 1y
»r t t t Projecting the trenc 1 T st ¢ ent () ¢car's period
nadicated that b the vear 2020 facilities w I De nee ' 1O han t
n tons of ] In addition te ¢ Me r L T re ents it
present 1o i 3, 500 boats make up the recreat oating
fleet OOre I berthe Hartfor Cons:derable
gr 1 s nt el e n Y reationa boating ne ) S ns W 1 b
eeded fr th pi1 (te and publ sectars for LN«
¥ PR . et {11t o ¢ o
’ itin ressures above Hartford ( clerate
yart ! hthe eliect ¢ NPl entat H I the ] 1 1 ybate -
nt and pr e | regulation and flow auyg entation progra s
reg i « tle o the 1800 Basin Plan Boatir PDASSapt Ay bhe re re
at iin ste dames pto and including Bellows Falls, Passage « f
b [ mplished | cither marine ratlway or na pat 1 ocks depending
ntraffic densit ds to navigation will be needed to 1dentity sate
annt sections nthe pools ass ol ited with the Holyaoke l'urners b a 8
Vernon and Bellows Falls power dams
VIII- 44
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Fish Hatcheries and Ladders

By

2020 recreationaul use of the Basin's resources for

fishing could increase to over 12 million fisherman days or almost

five times the present demand. This need could be met by a continua-

tion of the following

H.

(H
(2)
(3)
(4)
(5)
(6)

Creation of new reservoir fisheries

Restoration and expansion of anadromous fishieries
Enhancement of stream fisheries

Abatement of pollution

Provision of access

Establishment of low flow augmentation schedules

Multiple-purpose Reservoirs

The Coordinating Committee has identified nine multiple-

purpose large category reservoirs which could be utilized to alleviate

an array of 2020 water resource needs. These are reported 1n Appen-

dix K and are shown on Plate | of this report include the following

Tributary Basin
Indian Stream Indian Stream, New Hampshire
Upper Jefferson Israel River, New Hampshire
Hammond Hollow Ashuelot River, New Hampshire
Falls River Falls River, Massachusetts
Fort Morrison Deerfield River, Massachusetts
Natty Pond Brook Chicopee River., Massachusetts
Prince River Chicopee River, Massachusetts
Lower Bisbhee Westfield River, Massachusetts
Sandy Brook Farmington River, Massachusetts

In addition there are a number of small upstream water 1m-

soundments sites which do not conform to the requisites of Public Law
I3 i

* 566, Sixty-three in this category were 1dentified for their potential

to meet future storage needs, although allocation of specific storage

purposes was not made. These are also described in Appendix F and

show on Plate K- 16.
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NATIONA| NATIONAL
FORESTS FORESTS
OTHER FEDERAL @Q'HW FEDERAL
STAIE, COUNTY. TATE QUNTY
MUNICIPAL MUNICIPAL
10.29 OF TOTAL BASIN 12. 6° OF TOTAL BASIN
J
0.8% DEVELOPED 29 DEVELOPED
FOR RECREATION FOR RECREATION
W"'/
1965 1980

EARLY ACTION PLAN

LAND AVAILABLE FOR PUBLIC RECREATION
















CHAPTER IX
Secvtion 3 - Fducation
It appears there are three critical areas where man must do a

better job than he has in the past if he is in fact going to achieve the
balance that is being sought between himself and the environment which
supports himi. These are first, that he control his numbers in some
manner; second, that he find better ways to utilize his natural resources
to meet his needs but at the same time does not mutilate them in a fash-
ion that they are lost, not only to himself but to future generations; and
third, that he find ways in which he will tolerate and permit the sharing
of his resources with others. It 1s common knowledge that there is a
disproportionate balance between those who own or who in fact control
the resources and those who must rely upon them. To meet the chal-
lenges of these three critical areas, we must, in the end, look to a

broad based effective program of education.

If people really understood the intricacies of the water resource pro-
cesses and the true consequences of mismanagement and the promise
which can come from willingness to share, it s likely that many of our
common problems and needs requirements could be resolved. Educa-
tion 1s required at all levels of schooling and on up through higher ed-
ucation and adult education. The tasks should not be left solely to the
professionals or well organized groups but should be a much broader
based public program with help sought from all segments of our econo-
my. The Federal and State capabilities can be called upon to augment
school faculty staffs as could the capabilities of private industry and
particularly the news media.

It Is encouraging to see the substantial shifts which the various educa-
tional centers are now making with greater emphasis on programs which
deal with the environment., From such training will come improved
credibility between the public, State and Federal agencies who have been
assigned the responsibility, and who are accountable for various statu-
tory arecas of interest to meet the needs of the people, Learning builds
bridges and sets up an atmosphere of common concern. Many new in-
novations would come from the increased base of knowledge. The edu-
cation program should be both general and specific to include pure re-
search, applied rescarch, and associated research so more substan-

tive education programs can be developed.




T T iy - e

Section 4 Schedule, ‘mplementation and Operation

I'he plan, once submitted, will be only as elfective as the follow-up
or schedule for implementation. There is just so much money to do
so many things and we can only hedule as rnuch improvement or ex-
penditures as 15 within financial capabilities. Proper programming ot
the Federal components to the plan desc ribed and those of the States and
local communities should guide ¢ommitments of funds., Furthermore,
the schedule of work must be so spaced as not to strip available man-
ower and material and thereby inflate costs. Consideration should be
given to those known legislative and administrative constraints, or any
a1

social or economic or politic constraints inherent in the region where

improvements are proposed. Those more urgent developments should
have highest priority, and at the same time the elements should be spread
within an area so as not to overly endow one region at the expense of an-
sther. State interests, particularly, will play an important role in im-

nlementation as they will have to work out the finer details with local

to be done first, and how much reflecting

PO sed by the people that attended the many hear-
ings the course of thig study, the Committee finds
thiit L Ol I:'-il'xliuf‘, ind partic tlarly water (;}i:l!‘\ COn-

tral, would provide the broadest spectrum ol uses ind at the same time
ippropriately place the burden ol the costs on the polluter, It would make
si1ble restoration of what were once gquality streams thereby enhancing

fisheries and other contact recreation endeavors,

Because of the compeétitive nature of available land, and !)«1!‘1“'“[-1!‘13’
nearby water bodies of suitable size, there must be definite measures
taken in the acquisition ol land, be it for flood control purposes, scenic
rivers, improved access, or as part ot a National Recreational Area pro-
nosial, Measures in this area should be scheduled early. Closely allied
to this requirement are the necessities for tdvanced acquisition of those
dam sites so as not to preclude future options. Much of the land being
proposed for reservolrr project could be carried in the interim in an
open space category. Such lands should be « ontrolled, purchased, or
casements obtained so as to secure their ivarlability in future years.

In viewing the objectives of Environmental Quality, National Efficiency,

and Regional Development, flood control was found to be as important to
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tate programs, as well as those municipal programs that are cur

rently on-going, or in a planning phase. It recognizes a large are:

where private interest and investment makes a major contribution

water resources. Most noticeably, in the area of power, and fore

1stry. l'he private sector 1s currently producing the

'nt of the outdoor recreational opportunities. N

noticeably are areas of skiing, private camping, motel facilities,

ich as lodgings and food for a very mobile public. It will be nece

sary for each basin State to }<‘l~4~p an active file on these pursuits a

T'he comprehensive study gave particular attention to Federal and

as performed by the paper industry, and allied timber

the contribution which private sector is making in meeting the needs

l'he effectiveness of this program could make possible future savi
in the public investment sector, and could yield handsome returns

[o facilitate implementation of programs in the public and priv

categories, greater use must be made of established conservation

groups as '.\'rH as '}]" newer l(u .l] citizen \‘.1“('\' groups. I}it‘r: 1

need to coordinate, educate, and communicate with these group

to what programs are attempting to achieve, and the consequences

yroposals are built or abandoned. This is a key element toware
favorable political response and maintenance of the strong plural-
tic cnaracter of the ditterent interest groups that exist in the Co

necticut Valley
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CHAPTER XI
RECOMMENDATIONS FOR CONGRESS
Section | Approval of the Coordinated Plan

I'he 1980 Early Action Plan as developed by the Coordinating Com
mittee for the Connecticut River presents a mix of different proposals
for public, State, and local investments. Some items require Congres=
sional authorization, and others may proceed as part of already author-
ized programs, or cstablished programs. I'his Chapter concerns itse 1{
primarily with elements that will require authorization by Congress
It reccommends approval of the total plan. It notes that on-going pro
grams could be expanded, or accelerated to meeting existing nee de
and project goals.

In keeping with current national policy, much attention has been
given to environmental quality. Added costs are required if we are to
maintain a high quality environment for the Connecticut River Basin,
and if restoration is to be made where such quality has been lost. Pub
lic interests participating in this study were concerned that the Environ
mental Quality objective would not have equal weight alongside of Nation

al or Regional objectives where growth is a paramount consideration.

A new social ethic is evolving, and appears to be based upon the
view that everyone has an inalienable right to a clean environment,
Simultaneously, a new economic ethic 1s developing looking to a bal
anced growth, or zero growth if it means the difference of being in
harmony with the environment. The current view that expansion does

not necessarily equate itself with the well -being of man, strikes home

at some cstablished policies which heretofore placed g rowthmanship a
a high ideal. If the quality of life is to be our greatest concern, and
reparations are to be made for damages done to water resources, then
it is likely that adjustments will have to be made to on-going programs,
and particularly as they affect cost sharing. Programs will have to be
broadened, financial obligations reassessed | with less reliance given
to benefit-cost ratios. Intangible areas which now lack measurement
tools, or that are not subject to market influences will have to be as

signed some judgmental value upon which cost sharing may be made.

It 18 probable that the space program may have jolted the public
into the realization that earth is a space ship, and with a litmited Tife
support system. OHlresses of mass urbanization, losses of what was
once countryside, to suburban eprawl has brought a demand that en

virommental quality obtain a higher objective role in old and particularly




ew programs. It is believed that technological capability 1s available

to resolve the complexities now present in the water resource family,

but public mmunication remains a weak link. It is not so much a

estion of the means to do the job, but rather the desire, and spirit
| & a1n, 4and ha re , 1n natural re ources to achieve 1 balance between
the natural conflicts inherent 1n water uses,

['he carlier proneer or frontier drive to create more may not aon

tinue unle tewardship of resources 1s improved. The Connecticut

River Basin has the natural abundance but wise use of it 15 required to

neet growing neeads , Wherecas, 1n Y}n- }D.x\'f . !JI‘U?JI:'H.'— were solved on

a picce-meal basis, the basin plan offers a multiple-purpose approac h.
sresents a beginning of a process that can be refined.

Ihere are signs of an encompassing, integrated viewpoint in the
Federal, State, or private entities. OHtates are passing new protective
lepislation, establishing environmental counc 1ls, and adding Environ-
mental Rights to their constitutions. Such actions will, per force, in
prove coordination and communication. If people and progress have
caused the current environmental crisis as some believe, then solu-
tions must be resolved, first by enlightening them as to the intricacies
of water resources. [he process should be broad enough to encompass
areas of social planning. It has been said that the next decade will make
the difference in man's stewardship of his resources, If this is true
then the timeliness of the 1980 basin plan is apparent. The Coordina-
ting Committee recommends that the 1980 basin plan as presented 1n
this report be approved. Specific project recommendations of study

participants as reported upon in their respective appendices follow
T'he State of New Hampshire recommends:

(1) Implementation by the State of a flood plain protection program
to delineate and regulate the flood hazard areas to achieve intelligent
land utilization compatible with the hazard of flooding. This preventa-
tive concept, designed to control man's uses of the flood plains, must
be implemented and funded by the General Court.

(2) Adoption by the General Court of legislation which recognizes
the need for protecting areas of unique scenic and environmental quality.

(3) The appropriation, at all levels of government, of money to im-
I ,

plement fully the pollution abatement program designed to attain water
quality standards set by the State's classification program.
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(4) The requirement that erosion control standards be adopted
and enforced by the State to avoid adverse and often irrevocable im-
pacts caused by public and private construction projects.

(5) Advanced acquisition of land at impoundments endorsed by the
State, and support of Section 209 of PL. 90-483 of August 1968 which
provides the Federal Government with the authority to condemn land
for this purpose at the request of, and with reimbursement by, the
State. These measures are designed to eliminate hardship, allowing
sufficient time and monetary consideration for relocation of residen-
tial and commercial uses.

(6) The establishment of a quality monitoring network, in the Con-
necticut River Basin, capable of incorporation into a basin-wide con-
trol center such as the Reservoir Center at the New England Division,
Corps of Engineers, at Waltham, Massachusetts.

(7) Implementation of the Coordinating Committee's Stream Regu-
lation Subcommittee recommendations with regard to minimum flows
at main stem dams.

(8) Implementation of all fish hatchery construction necessary to
support resident and anadromous fishery programs.

(9) Support of a National Recreation Area Study based upon a de-
finitive master plan mutually participated in by the National Park Ser-
vice and the State of New Hampshire. It is further recommended that
sufficient Federal funds be provided to enable the State to employ quali-
fied and full-time staff to effect proper coordination with the basin
communities and with the Federal agencies involved.

(10) Coordination of efferts of the State resource and related
agencies with those of Federal and local agencies, private organiza-
tions, and individuals by the Council of Resources and Development
to assure the most beneficial effects from programs relating to the
Connecticut River Basin.

(11) Study and appropriate action to assure that adequate and qual-
ity water supplies will be available for domestic and industrial uses,
It is further recommended that the State's Water Supply Study, Phases
[ & II, be used as a guide for such study and subsequent action,

(12) Appropriation of sufficient funds to pay New Hampshire's
share of the Connecticut River Basin Program under the direction of
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(+) Upland areas should be placed under zoning restrictions or
easements to preserve open space and flood plain areas, and to com-

plement the Commonwealth's Inland Wetlands program.
(5) Flow Regulation

All dams of significant capacity should be regulated so as to pro-
vide reasonable and continuous flows. Additional regulatory powers
should be granted where required.

(6) Anadromous Fisheries

Fish passage facilities, hatchery construction and the previously-
mentioned water quality and acquisition programs should proceed
according to the earliest realistic time schedule.

(7) Institutional Arrangements

A basin wide planning and coordination agency under the New
EEngland River Basins Commission should be instituted. Such an
agency could coordinate the planning and management of conventional
water resources programs and could formulate new approaches to
problems, e.g., devising means to facilitate flood plain zoning, per-
haps by indemnifying local governmental subdivisions against suits of
parties aggrieved by flood plain ordinances.

Public participation is an important factor in planning studies,
and a'though sought early and continuously throughout the Connecticut
Study 1n the form of scheduled and special meetings, selected mailing
lists and routinc public status reports, it did not begin to materialize
until a plan was formulated. Participation then took the form of re-
action rather than positive action. In future studies, means must be

developed to obtain an early and positive public contribution.
['he State of Connecticut recommends;

(1) The Comprehensive Report be used as a basis from which
decisions can be made as to the actions which must be taken by the
State to make optimal multiple-use of the river and those surrounding

areas.,
(Z) T'he Connecticut River National Recreation Area concept be-

ome a reality, in a form compatible with the desires and needs of

the local residents.
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(3) The remaining tidal wetlands be protected.

(4) The proposed restoration of salmon runs in the Valley

be successfully completed.

(5) The issue of diversion of water out of the watershed be re-
solved satisfactorily without detriment to the needs of downstream

users.
I'he New England River Basins Commission recommends:

(1) Establishment of land use zoning and controls by local and

State levels of government.

(2) Coordination of planning and management in the Basin through
a Connecticut River Basin Program established under the New England
River Basins Commission and in accordance with the findings of the
Subcommittee on Institutional Arrangements as carried in Appendix (.
(3) Environmental controls by local governments be included as

part of the corridor concept of the National Recreation Area Plan.

(4) Public streambank acquisition for access to basin facilities be
identified in terms of area, frontage and stream lengths in future studies.
(5) Public lands should be acquired for recreational purposes

around existing water bodies.

(6) There is need for the public acquisition in controlling wet-
lands and particularly the estuary portions of the Connecticut River.

(7) Public fishing and hunting access to streambanks and those
lands acquired in connection with new reservoir development should be
an integral parts of the site development whether or not fish and wild -

life 1s part of the project proposal.

(8) Streamflow regulation should consider total environmental
flow requirements as well as the assunilative requirements of water
sources of pollution. When non point sources of pollution are consid

ered there is no comparable alternative to streamflow regulation.

(9) An equitable property tax program should be established to

off set the impact which public land acquisition will impose upon loc al

tax roles.,




Recommendations of the Department of Agriculture:

As part of the Farly Action Plan that:

(1) The Soil Conservation Service, under Public LLaw 46 and
Public Law 566, accelerate its programs of assistance in conserva -
tion farm planning and application of conservation measures in the
27 conservation districts of the Basin. Treatment is needed to con-
trol erosion on about 204,000 acres of cropland and pasture; and
150,000 acres of urban and other land. Eight upstream PL 566 water-
shed projects currently being planned and nine potential upstream
watershed projects also require the acceleration of land treatment

measures .,

(2) Under Community resource planning assistance, funds be
appropriated for soil surveys, and interpretive soil reportsto include
assistance to communities in land resource inventories, flood plain

studies and community land use planning.

(3) The Cooperative State-Federal Forestry Program be funded
to the full amount of its authorization. Installation of land treatment
measures should be an integral part of all Federal impoundment projects
to provide acceleration in developing management plans and application
of required forestry practices. To augment this program and others,
effective, conservation education should be accelerated from kindergarden
up through high school.

(4) The Agricultural Stabilization and Conservation Services Pro-
gram be increased 25 percent above the average annual rate of $882,000
estimated for the basin during the year 1957-1967 in order to fund the

additional cost sharing outlined in the report.

(5) Accelerated land treatment measures on 63,700 acres of
National Forest lands be implemented as well as soil surveys, water-
shed analyses, big and small game analyses and stream and lake sur-

2

veys on 337,100 acres.
(6) Acquisition of 69,300 acres of National Forest lands.

(7) Within the next 10-15 years, State and municipal agencies bg
encouraged to develop, with Federal assistance, long-range multiple
plans for municipal watershed lands.

(8) Farmers Home Administration and other agencies provide
assistance for rural water supply and waste treatment systems to 170
rural basin communities having 5,500 population. Funds should be
made available to provide a program of loans and grants to develop or
enlarge water supply and waste treatment facilities in these areas.




(9) lLocal sponsors be encouraged to continue to develop the
cight watersheds currently being planned under PL 566 with flood pre-
vention as the major purpose.

(10) Nine additional upstream watersheds identified for develop-
ment in the basin investigation be implemented.

(11) Resource Conservation and Development Projects be accom-
plished for the total basin. Funds should be at a level to cover the
Federal cost sharing portions of projects in both the four existing and
the four potential projects.

(12) The 118 other upstream impoundment sites selected for
development which fall outside upstream watershed projects and do
not qualify under existing criteria, be authorized for development in
cooperation with local and State agencies through changes in Public
Law 566 criteria, as outlined in the report.

(13) The structural program for the National Forest lands described
in the report be implemented.

(14) U.S. Department of Agriculture programs and changed criteria
be implemented as described in detail in Appendix "F'' providing for
the following ten general arcas:

a. Modifications of Public Law 566
b. Expansion of a Flood Plain Information program
«. Establishment of an urban and forestry progran.
d. Changes in the Agricultural Conservation Program
e¢. Changes in funding projects on Federal lands
f. Expansion of municipal watershed forestry assistance |
pr(;grznns
g. Increased emphasis on conservation and education ‘
h. Accelerating land treatment above Corps of Engineers'
dams and other impoundments
i. Increased funding of rescarch activities
j. Acceleration of the installation of water supply and
waste treatment systems in rural communities

As part of the LLong-Range 2020 l'rogrum that:

(1) Funds be made available for soil Surveys , town resource inven
tories and all other land treatment needs on approximately 200,000
acres of private land. In addition, the Cooperative State-Federal |
Forestry Program should be funded to provide assistance on approxi- J

mately one million acres,




(2) Because of increasing recreational demands, changed patterns
of resource use, additional National Forest developments needed
through 2020 be acquired. These changes will require the updating
of plans so that the resources within the National Forests will make

a maximum contribution to regional needs.

(3) State and Municipal lands obtain additional protection and
development as required by 2020. Plans for use of these lands will

also require updating for the best allocation of resources.

(4) The 33 watersheds where floodwater and sediment damages
are presently significant, be investigated in view of future development
and changes in upstream watershed criteria to determine feasibility
as PL 566. Seven of these 33 watersheds have been identified as hav-
ing the greatest potential at this time. Flood plain management measures
should be considered as an alternative.

(5) State agencies acquire the land at 63 other upstream sites at
which they have already indicated an interest. In addition, 160 other
site possibilities should be considered for preservation cither through

purchase, zoning or other means.

(6) Additional structural development as needed by year 2020,

in National Forests be provided to meet recreational needs.
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3. Bethlehem Junction Dam and Reservoir on the Ammonoosuc

River in the town of Bethlehem, New Hampshire,

4, Claremont Dam and Reservoir on the Sugar River in the
city of Claremont, New Hampshire,

5. Beaver Brook Dam and Reservoir on Beaver Brook, Ashue-
lot River basin in the city of Keene, New Hampshire,

6. Honey Hill Dam and Reservoir on the South Branch of the
Ashuelot River, Ashuelot River basin in the town of Swanzey, New Hamp-

shire,

G. The construction of a single purpose flood control project: The
Meadow Dam and Reservoir on the Deerfield River in the town of Deer-

field, Massachusetts,

H. The modification of four existing Corps of Engineers flood con-
trol dams and reservoirs to accommodate other project uses:

1. Union Village on the Ompompanoosuc River in the town of

Thetford, Vermont, for recreation,

2. Tully on the Tully River, Millers River Basin in the town of
Royalston, Massachusetts, for recreation and water supply.

3. Knightville on the Westfield River in the town of Huntington,
Massachusetts, for recreation and low flow augmentation,

4., Barre Falls on the Ware River in the town of Barre, Massa-
chusetts for low flow augmentation for water quality. This project 1s
presented as an alternate to advanced waste treatment measures,

I. The construction of five local protection projects at the follow-

ing locations:

. Lancaster, New Hampshire, on the Israel River,
2. St. Johnsbury, Vermont, on the Passumpsic River,
., Hartford, Vermont, on the White River.
4
L')

. Westfield, Massachusetts, on the Westfield River.
Hartford, Connecticut, on the Park River,
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Recommendations of the Department of the Interion

'he Burcau of Mines recommends that a report be made on tl

mineral ndustry and resources, and their 1mjy

of the area, to include projections of mineral production and land re
rements for future target dates; collection and evaluation of data
of the impact of increasing urbanization upon the mineral resources
511
[ he Burea Of ‘\.{\.[! Fisheries and Wildlif T e 111t (s that
( ) [ SSES )L 11Sh dand willdlife ecsolurces bhe mait ited a
It 1 ended by this Burea ind the appropriate State fist nd Le
111 WAL Y«
() Publi ACCcess be provided to all reserx BE S X
(3) Appropriate restrictions of public use of reservoirs
tnrougn time or space-zoning . and/or limitations on boating acti=-

vities where necessary be applied at reservoirs to promote safety

or maximum quality of public use.

(4) Pre-impoundment species-control programs be made ar

integral part of project planning,

() Hatchery (k.) for the production of 125,980 lbs, of catch=-
ible size and 85, 950 lbs, of fingerling salmonids for stocking new

reservoirs and improved streams be provided at Federal cost.

(.) l.ands 1 ( It n onnection NE R “Sel Y ¢ elopmet
e pen to public access for fishing and huntir and that i LI 1
111€ Tesources thereon be ldnaged phpy approp! 1te State agencles,

() Public access to streambanks be made an inte gral ‘P\.ll".
Ol proje t planning.

(‘,«) Flach dam intended to hold a recreation pool, or a pool
for low flow augmentation, be constructed in such a manner as to

permit regulation of flows released from the dam, and to permit

releases from either multiple intakes or from outlets near the base
of the dam.




(9) Dredging of sand and gravel from stream beds be sub-
ject to approval of the State with appropriate consultation with the
State fish and wildlife agency.

(10) Augmentation flows be passed through successive
downstream dams without restriction or diversion,

(11) Specific provisions for access to permit the harvest
of fish and wildlife resources at location as part of the Connecticut
River National Recreation Area,

(12) Other programs for acquisition or designation of rec=
reational areas provide for access for fish and wildlife pursuits.

(13) Rehabilitation of Moore Reserveir be studied to de=-
velop potential fishery resources.

{14) A Federal program be established to assist the States
in developing those reservoir sites which do not satisfy requirements
for construction under existing U.,S, Army Corps of Engineers' or
Soil Conservation Service authorizations,

(15) The Fish and Wildlife Service be notified in sufficient
time to allow detailed investigations, in cooperation with the appro=-
priate State Fish and Wildlife agencies, of the impact of reservoir
development and formulation of necessary recommendations concern=
ing construction and operation of developments and required mitiga=
tion measures during final detailed planning stages.

The Bureau of Outdoor Recreation recommends that:

(1) A three=-unit National Recreation Area be established
in the Connecticut River Valley. Further, that State and local
governments and individuals participate actively in effective pro=
grams that foster wise land=use and water management within the
Connecticut River Valley.

(2) The basin states individually create statew ide scenic
river programs together with preservation and protection programs
in cooperation with other levels of governments, to enhance all
rivers, reaches of rivers, or portions thereon, identified in this

report as Wild, Scenic or Recreational,
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(3) The basin states provide guidance through their state-
wide Comprehensive Outdoor Recreation Plans and, in cooperation
with other levels of government, continue to establish management
guidelines and mast2r plans for the provision of additional access
and recreation facilities to the impounded water of the Connecticut

River Basin,

(4) The basin states act to utilize the underdeveloped rec-
reation resources of the basin's water supply reservoirs, Such ac=-
tion should review existing state statutes and policy with respect to
the recreation use of water supply reservoirs, formulate new policy
and programs, as required, and establish administrative responsi=

bilities,

(5) The basin states continue to investigate the feasibility
of increased recreation development at existing hydroelectric pro-
jects, Such investigation should be conducted in cooperation with
the utility indugtry and the Federal Power Commission, and reported
through the Statewide Comprehensive Outdoor Recreation Plan,

(6) Reservoir sites at Victory, Bethlehem Junction, Gays-
ville, Claremont, Honey Hill, Meadow, Cold Brook, and Blackledge
as well as existing reservoirs at Union Village, Tully, and Knight=
ville, continue to be considered for development through Corps of
Engineers and Statewide Comprehensive Outdoor Recreation Plan-

ning Programs,

(7) The potential Soil Conservation Service upstream water-
shed projects and individual siteg retained for early action consider-

ation continue to be considered in State and local planning programs,

(8) Studies conducted in water resources project investiga-
tions continue to identify the primary potential downstream area uses
and, accordingly, give full consideration to those flows necessary for

their enhancement,

(9) Releases during the summer season for existing dams
along the Connecticut River be representative of natural and unregu-

lated flows,

(10) The White and Green Mountain National Forests, the
Connecticut River Basin State and local government agencies, in co=
operation with one another, continue to plan, acquire, and develop

land and facihities for outdoor recreation,
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As part of the Long Range 2020 Plan an implementation progra m
be established to facilitate the development of early action recommen-
dations to include monitoring of basin resources, its socio=economic

characteristics, and to update priorities as required,
National Park Service recommends that:

(1) Arecas of significant natural historic and archeological
importance be identified, designated and protected by local and State
povernment. Cost of such preservation to be shared by State, local

ind private sectors, with limited Federal assistance,

(2) Historic sites selected for preservation should consider

the setting and surrounding land which contributes to their effectiveness.

(3) The National Park Service encourages the appropriate
State agencies to evaluate all historical and archeological resources
described in this report as well as additional sites of State or local
significance for possible inclusion in the Registry of National Historic

L.andmarks,

(4) It be authorized to evaluate the natural and scientific
resources described in this report, to determine sites of national
geologic, ecologic or scientific importance, if any, for possible in=-
clusion in the Registry of Natural or Environmental Landmarks.

(5) Prior to start of construction on the projects recommen=-
ded in the Basin Plan, investigations be undertaken to determine if
any site of natural, historic or archeological importance will be dis-
turbed with appropriate action to prevent or mitigate losses, Where
archeological sites are affected, they should be scientifically exca=

vated to the extent necessary to recover all significant data,
The Federal Water Quality Administration recommends that:

(1) Municipal and industrial water supplies be included at
potential reservoir sites where possible and found to be more eco-
nomical than alternate sources, with appropriate reimbursement by
the user,

(2) Water quality standards be adopted as soon as practi=

cable for intrastate waters which are presently unclassified, and
approved standards on interstate waters be met,
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(3) Improvement to water quality be contined, Waters be-
low standard be improved, and high quality waters be maintained,

(4) A minimum of secondary wastewater treatment meas=-
ures be in operation for all wastewater sources before 1980,

(5) Flow augmentation, advanced wastewater treatment
or 4 combination of the two be provided where appropriate to assure

desirable basin development by 1980,

(t) There be continued research to improve and reduce
costs of known wastewater conveyance and treatment processes,

(7) Federal, State, and local funds be made available to
implement pollution abatement measures to include increased levels
of treatment, flow augmentation, modification of industrial plant
processes, or a combination of these,

(8) Incentive and regulations be adapted to encourage, re=-
design of present treatment plant processes, recovery processes,
pretreatment measures and land use practices to substantially re-
duce the volume and the effect of discharged wastes,

(9) Regional sewer and water feasibility studies be made to
determine the best configuration, location and design of waste treat-
ment facilities together with desirable water and land measures,

(10) Federal, State, regional and local agencies foster
growth patterns and land uses consistent with water quality objec=
tives, Future zoning, subdivision controls, scenic easements, water

quality standards and other water and land use policies should support

water quality and related environmental objectives.

(11) Additional and continuing assessments be made in areas

of combined sewer overflows; stormwater; eutrophication; sludge de-
posits; pesticides; land drainage and erosion,
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CHAPTER X1
Section 2 - Approval of Pre-Authorization Studies

Implementation of the comprehensive plan will require the active
participation and cooperation of all Federal, State and local govern-
mental and private interests in sharing the legal and financial respon-
sibilities and obligations for construction, operation and maintenance
of the projects and programs included in the Basin Plan.

The States of New Hampshire, Vermont, Massachusetts and Con-
necticut, other legal entities and local interests have the responsibility
for initiating many of the projects and programs included in the plan.
Even in those fields where a Federal agency normally performs the
detailed planning and construction, the impetus for these activities
should originate with those benefited by the programs and facilities.

Data for projects and programs included in the 1980 Early Action
Plan are considered to be of the scope required by the applicable
agencies for making decisions concerning project selections and engineer-
ing and economic feasibility. However, the data must be refined by
detailed planning and design studies necessary to establish final design
features of the projects, and form a basis for final construction plans
and specifications. In many cases, studies for projects and programs
included in the long-range plan have not been carried beyond the recon-
naissance level. Therefore, additional planning would be necessary
before these measures could be considered for inclusion in an early
action program. Those projects in the 10~ to 15-year plan for which the
Corps of Engineers has primary responsibility for planning and construc-
ting will be presented in a separate report through regular channels to
the Congress for authorization consideration. Preauthorization studies
are in compliance with the resolution authorizing the study. Upon
authorization by the Congress and appropriation of funds, the projects
would be planned in detail and then constructed. However, their con-
struction would be contingent upon responsible interests providing local
cooperation required by appropriate laws and regulations.

It is recommended that four authorization reports be prepared,
one for each basin State which will include those major reservoirs noted
inthe Basin Plan, as well as navigational improvements for commercial
and recreational programs.
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Those projects and programs in the 10- to 15-year plan for
which the Soil Conservation Service has primary responsibility in
planning and assisting will also be presented in an agency report for
appropriate implementation. These improvements would be constructed
when funds are available and the required local cooperation is fulfilled.
The United States Forest Service will be primarily responsible for
obtaining necessary funds for the acquisition of lands and for the installa-
tion of improvements, including stream preservation in national forest
land.
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CHAPTER XI
Section 3 - Other Requirements

An important item of flood management concerns the establish-
ment of a uniform drainage code among tributary basins and, if
necessary, larger areas. Such a program should be established between
local municipalities and State water resource commissions. [t would
require that permits for new construction on land areas having flood
retention capability be approved only if the builder assures that changes
in run-off patterns can be safely conducted through existing drainage
systems. Developers would be responsible for improvements, if
required, on the basis that changes to the water shed by way of urban-
ization, would result in increased runoff causing what were previously
adequate outlets to become inadequate,

Such a program may be tied closely to existing wetlands legisla-
tions currently available in some of the basin States. It is evident that
as urbanization increases unless a drainage code is established, there
is certain to result a mounting frequency of nuisance type flooding.
Such flooding although not of major proportions would cause hardships
and burdens to the local municipality as well as burden the homeowner
and other tenants of areas that heretofore were not flood prone, [n the
older communities , the cost of rc-p)ac INg major (ir;nnn.g(- outlets 1s Pro-
hibitive. New upstream developments should be undertaken with reali-
zation of the consequences downstream. The more frequent nuisance
type flood drainage problems generally fall outside of the purview of
existing Federal authorities and limited assistance can be given to a
municipality in the way of Federal participation.

The Coordinating Committee recommends that the basin States
develop legislation to permit the establishment of a drainage code with
Federal itncentives given to accelerate this program in the form of plan-
ning assistance or outright grants whereby local mumcipalities may do
their own planning.
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