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PREFACE 

Traditionally, the U. S. Army Corps of Engineers has acted to 

solve serious flooding problems by building control works which have 

not always been met with uniform public enthusiasm. The project 

recommended for authorization in this document, therefore, is re- 

markable in three respects. 

(1) It addresses an incipient problem early enough 

to implement an optimal solution. 

(2) The solution proposed is unique to the physiography 

and natural characteristics of the watershed. 

(3) The project is the product of open planning and as 

such enjoys broad public and private sector support. 

The flood control aspect of the coordinated water resource plan 

drawn up in the course of this study focuses on two areas -- the Lower 

Basin pool of the Charles serving the Greater Boston urban core and 

the Middle and Upper watershed,* The extreme downstream shores 

of the stream are already densely populated and completely urbanized. 

Upstream areas, on the other hand, still have options open which could 

prevent encroachment on flood-prone areas and minimize the extent of 
future flooding on lands now considered secure, That is, with local, 
Commonwealth, and Federal cooperation the inevitable tide of urban 

development which threatens upstream open space can be channeled 

away from irreplaceable wetlands. 

The flood control management plan recommended by this Corps! 

study calls for Federal acquisition and perpetual protection of 17 crucial 

natural valley storage areas totalling sore 8,500 acres. The logic of 

the scheme is compelling, Nature has already provided the least-cost 

solution to future flooding in the form of extensive wetlands which mod- 

erate extreme highs and lows in stream flow, Rather than attempt to 

improve on this natural protection mechanism, it is both prudent and 

economical to leave the hydrologic regime established over millenia 

undisturbed, In the opinion of the study team, construction at any of the 

most likely alternatives, a 55,000 acre-foot reservoir, or extensive walls 

and dikes, can add nothing. 

* See the Interim Report of 1968 for the recommendations of the 

Division Engineer with respect to the Lower Charles River Watershed. 

R/ 8/3/72 



But this enlightenment alone will not do the job, The public is 

rarely motivated to act on high principle unless demonstrable benefits 

accrue to its investment. Particularly because the Middle and Upper 

Charles is so close to a major metropolitan area and its wetlands are 

so tantalizingly ripe for suburban sprawl, the returns on the Corps 

protection proposal become critically important. First, of course, 

are the long-term flood control effects which wetlands acquisition 

will perpetuate. But more urgent in terms of needs articulated by 

watershed people themselves is the safeguarding of natural areas as 

green space for hurnan relaxation and sanctuary for wildlife. 

Quite apart from blue-sky aspirations for the total environment, 

the Commonwealth and the public together recognize that the project 

serves immediate recreational interests, Intelligent management of 

the acreage recommended for protection can provide space-starved 

urban populations with access to natural areas, Host towns need not 

resign themselves to the bedlam and macadarn monotony of uncontrolled 

urbanization, For once, the environment need not be compromised, 

This report presents the least yepress th and best alternative of those 

considered for flood control for Congressional consideration. All the 
expenditures contemplated are not to build but to preserve. As a blue- 
print for maintaining environmental integrity, the Charles River Water- 

shed plan is a test of commitment. 

ii 
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DEPARTMENT OF THE ARMY 

NEW ENGLAND DIVISION, CORPS OF ENGINEERS 
424 TRAPELO ROAD 

WALTHAM, MASSACHUSETTS 02154 

NEDED-R 28 April 1972 

SUBJECT: Water Resources Development Plan, Charles River 

Watershed, Massachusetts 

HQDA(DAEN-CWP-D) 
WASH DC 20314 

PART I: REPORT PREPARATION 

fee LHORITY 

This report is submitted in final response to the following 
resolution of the Committee on Public Works, House of Re- 

presentatives of the United States, 24 June 1965: 

'That the Board of Engineers for Rivers and 

Harbors is hereby requested to review the re- 

port on Land and Water Resources of the New 

England-New York Region printed in Senate 

Document Numbered 14, 85th Congress, First 

Session, with particular reference to the 

Charles River Basin and tributaries, Massa- 

chusetts, with a view to determining the advisa- 

bility of improvements in the interest of flood 
control, water supply, recreation, water quality 

control, navigation, tidal flood control, allied 

purposes, and related land resources.'! 



BraoCORE 

Begun in 1967, the Charles River Watershed! study proceeded in 

two phases. The first subject of study was the Lower Charles River, 

an intensely urbanized area where the threat of serious flooding is 

greatest and the need for protection is most urgent, The findings of 

that investigation are documented in the Interim Report on the Charles 

River for Flood Control and Navigation submitted 29 May 1968. The 

recommendation of the Division Engineer included a pumping station 

and three navigation locks at Warren Avenue, Boston, which have 

since been authorized by Congress and are under design, When com- 

pleted, this project will solve the immediate problem of flooding from 

rapid urban runoff in the Lower Basin, 

The second portion of the Charles Study considered the watershed 

as a whole, expanding the areal scope from 57,6 square miles to in- 

clude the Middle and Upper Charles drainage areas, The present 

report documents the results of survey scope studies covering flood 

control, navigation, environmental preservation, aesthetics, recrea- 

tion, water supply and pollution control for the 307 square miles of the 

Charles watershed shown in the frontispiece. In all cases, water and 

related land resources have been taken into account through the year 

2020. 

During the course of the study, full use was made of plans, reports, 

and cartographic materials prepared by Federal, State and local 

agencies, Particularly valuable were the resources of private sector 

institutions, For example, the Peabody Museum of Harvard University 

in cooperation with the National Park Service explored the known and 

suspected archeological sites in the watershed, reviewed area geology, 

and consulted both public and private collections to prepare a report 

supplied to the Corps of Engineers. Moreover, the Corps made use of 

computer analyses developed as part of graduate fellowship programs 

at Harvard University and the Massachusetts Institute of Technology; 

1 An impoundment formed by the Charles River dam located near the 

mouth of the river is known locally as the Charles River Basin, To 

avoid confusion, the entire area draining to the Charles River has 

been referred to throughout the study and in this report as the 

"Charles River Watershed", 



1) evaluation of the operation of the Cambridge water supply system in 

the Stony Brook subwatershed, and 2) the feasibility of constructing 

impoundments for low flow augmentation, The reporting officer and 

members of his staff have conducted field reconnaissance in problem 

areas, noting sites for potential improvement, Data obtained from all 

sources have been analyzed and correlated by in-house engineering 

studies, 



CC. PROJECT INPUTS 

l, Federal 

e There are no previous reports by the Corps of Engineers specifi- 

cally addressed to flood control and navigation in the Charles River 

watershed, However, Part Two, Chapter XVI of Land and Water 

Resources of the New England-New York Region 2 included basic mater- 

ial on water management and water quality in the Charles area gathered 

by the New England-New York Inter-Agency Committee (NENYIAC), 

e A letter-type (unpublished) report, Reconnaissance Report - Local 

Protection, Muddy River, Boston-Brookline, Massachusetts, was sub- 

mitted to the Chief of Engineers on 21 April 1966 pursuant to authority 

contained in Section 205 of Public Law 87-874, adopted 23 October 1962. 

The report includes a description of the area, presents material on 

stream characteristics, and discusses the flood problem in this tri- 

butary watershed, Because of the cost limitation contained in the 

enabling legislation, and the close relationship between flood stages on 
the Muddy and Charles rivers, the report recommended that flood pro- 
tection investigations of the Muddy River be integrated with the current 
Charles River study. 

e The Environmental Protection Agency has reported on the chemical, 
physical, and biological characteristics of the Charles and commented 
on the benefits possible with flow augmentation, This material has 
been incorporated in the report as Appendix E, Water Quality. 

e The Soil Conservation Service, Economic Research Service, and 
the Forest Service, three agencies of the U. S. Department of Agri- 
culture, have participated in the Charles Study within the framework 
and resources of on-going programs, Their findings are documented 
in Appendix F, Impoundments and Tri butary Watersheds, 

2. Regional 

® Close contacts have been maintained with the New England River 
Basins Commission, the agency established in the W=ter Resources 
Planning Act of 1965 to coordinate the development of comprehensive 

2 Senate Document Number 14, 85th Congress, First Session, 

+ 



plans for water and related land resources in the New England region, 

NERBC staff assisted in preparing public presentations throughout the 

course of the study, It bears special note that the project proposed by 

the Corps of Engineers in this report is fully compatible with on-going 

studies which are part of an NERBC Level B comprehensive framework 

study for Southeastern Massachusetts and Rhode Island. Indeed, the 

findings of the Charles River Study are likely to be adopted as an im- 

portant adjunct to the Commission's investigation. 

@ The Metropolitan Area Planning Council (MAPC) has issued several 

reports covering space planning, economics, solid waste disposal, 

water and sewer facilities and housing for its subject area, Results 

of the Water Supply and Sewerage Studies prepared by Camp, Dresser 

& McKee for MAPC are summarized in Section B, Part III. 

The Metropolitan District Commission (MDC) has been respon- 

sible for the greatest number of reports pertinent to the water and 

water-related land resources of the Charles River watershed; recrea- 

tion, flood control, sewage disposal, water supply, etc. It has also 

contracted with Architect-Engineer firms to study pollution abatement 

projects in certain reaches of the river, 

3. State 

@e The Massachusetts Department of Natural Resources has pub- 

lished numerous reports on topics within its field of responsibility; 

conservation, fisheries, water quality management, etc, Specifically, 

the DNR report, Outdoor Recreation and Environmental Conservation in 

the Charles River Watershed, together with comments supplied by the 

Federal Bureau of Outdoor Recreation (Appendix G) form the recreation 

portion of the watershed plan presented here, 

4, Municipal 

e Materials provided by the Boston Redevelopment Authority have 

been reviewed and incorporated as appropriate, 

e The Corps has frequently consulted local officials in the 35 cities 

and towns of the watershed, including: 



Commissioners of Parks and Recreation 

Boards of Selectmen 

Planning Boards 

Conservation Commissions 

Water Boards 

Sewer Commissioners 

Town Forest Committees 

Where available, comprehensive planning documents have been reviewed, 

5. Private Sector 

® Four non-governmental bodies also provided the Corps with 
valuable assistance: 

Charles River Watershed Association 

Massachusetts League of Women Voters, 

Charles River Group 

Massachusetts Audubon Society 

Trustees of Reservations 



D, PROJECT COORDINATION 

Two groups organized specifically for the Charies River Water- 

shed Study provided the Division Engineer with support and guidance?, 

Coordinating Committee: a 10-member body representing 

all the major Federal, State and regional agency partici- 

pants in the Charles study. Nine public meetings of the 

Committee were held, each major topic of study being 

first reported on by one or more of the agency representa- 

tives and then discussed by all participants. Any questions 

pertinent to the Corps' investigation were welcome subjects 

of discussion, Further, the Committee made a particular 

effort to meet with parties unfavorably disposed toward the 

study and to establish a common ground for cooperation, 

Citizens' Advisory Committee: a body of more than 30 private 

citizens who collectively represented the industrial, con- 

servationist, educational, recreational and real estate interests 

of the watershed area, Organized under the direction of Nathan 

M. Pusey, former President of Harvard University, the Advi- 

sory Committee assisted the Corps in the following areas: 

Expertise in civic affairs 

Specialized knowledge in substantive areas 

Recommendations on project planning 

Proposals for allocating responsibility for project 

implementation 

e Liaison with the broadest possible sector of the 

general public 

As ombudsman for the watershed residents, the Citizens! Advi- 

sory Committee acted as a sounding board for a variety of study pro- 

posals, Moreover, it sponsored 12 informational meetings in commu- 

nities throughout the Charles Watershed, Held between April and May, 

1971, these presentations were intended to acquaint local officials and 

3 See Appendix A, Conduct of Study for full particulars on the structure 

and function of these bodies, 



townspeople with the results of Corps and Soil Conservation Service 

investigations. By encouraging comment, the Corps sought to im- 

prove its product through a measure of open public planning. In 

every instance, local residents responded energetically; more than 

600 appeared to evaluate the potentials in the watershed and then to 

pose questions from the floor, These sessions made a direct contri- 

bution to the study in helping to formulate the final recommendations 

made in this report, 

In general, most public spokesmen emphasized the need for the 

preservation of an open space corridor or greenbelt along the flood- 

plain and recreational opportunities contingent on improvements in the 

quality of Charles water, From the testimony heard at the last of a 

series of public meetings, it appears that the non-structural flood 

control plan presented by the Corps has widespread public support, 

Indeed, the project has received considerable attention as an innovative 
and eminently reasonable approach to a whole range of problems per- 
ceived in the Charles area, Implementation of the recommendations 
presented here offers the watershed population as a whole impressive 
long-term benefits quite outside the issue of flood protection. The 
public is anxious to see multiple returns on its investment in the 
Charles, 

4 See Appendix A, Section 6 for a digest of the proceedings at Med- 
tields513° May 1971" 
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PART I: THE GEOPOLITICAL FRAMEWORK 

A, WATERSHED PROFILE 

Like any watershed, the Charles is an instrument of nature, Des- 
pite the welter of jurisdictions crowded between its borders, the water 
and land first obey the regimens established by hydrologic and geologic 
law, Without regard to the politics of man, the watershed is an entity 
of itself, 

1, Location and Size 

Extending inland from Boston Harbor southwesterly toward the 

Massachusetts - Rhode Island border, the Charles watershed has an 

hour-glass shape covering 307 square miles, Along its longitudinal 

axis, it measures 3] statute miles while the River itself meanders some 

80 miles from its headwaters to its mouth, Abutting watersheds in 

counterclockwise order are the Mystic, Merrimack, Blackstone, 

Taunton, and Neponset, 

2. The River 

The Charles River rises at an elevation of 500 feet in springs on 

the southerly slope of Honey Hill about a mile from Hopkinton Center, 

One mile downstream and nearly 150 feet lower is Echo Lake, often 

called the source of the Charles, In the Middle and Upper reaches, the 

stream has seven major tributaries: 

Hopping Brook, From its source in the town of Holliston, this tribu- 

tary flows ina general southerly direction through a moderately hilly 

area to its mouth at the Charles River in the town of Bellingham, It 

has a total fall of about 120 feet in its 8-mile length and a drainage 

area of 11.5 square miles, 

Mine Brook, This 12-mile tributary rises in the southwestern part of 

the town of Franklin and flows first northeasterly for about 8 miles, 

then westerly for a short distance and northerly for about 4 miles. Its 

confluence with the Charles is at the northerly edge of the town of 

Franklin, The brook includes numerous large ponds along its length. 

It falls about 160 feet and has a drainage area of 15,7 square miles. 



Mill River, The Mill River flows northerly from the town of Wren- 

tham for about 7 miles to its confluence with the Charles in Norfolk, 

In its fall of about 150 feet it drains 16.3 square miles, Lake Pearl 

and Lake Archer, located in the upper reaches of the tributary, are 

relatively large bodies of water, 

Stop River, Stop River rises in the town of Norfolk and winds ina 

general northerly direction for about 7 miles to the Charles River in 

the town of Medfield, descending 100 feet in its course, With a drain- 

age area of 17,1 square miles, this stream is characterized by a wide, 

Swampy area at its mouth. 

Bogastow Brook, This largest tributary of the Charles River drains 

25.5 square miles, From its source in Holliston, the stream flows 

9 miles generally to the southeast, turns northerly at Great Black 

Swamp, and travels northeasterly for about 3 miles to its confluence 

with the main stem in the town of Millis. The tributary basin contains 

numerous large ponds, notably Lake Winthrop, Extensive swampland 

along the downstream portion of the brook provides a large natural 

storage area, 

Waban and Fuller Brooks. Waban Brook originates in the town of 
Weston; Fuller Brook in Wellesley, They join in Wellesley about 600 
feet above the confluence with the Charles, The Waban basin includes 
Nonesuch Pond, Morses Pond and Lake Waban, Waban Brook has a 
length of 6 miles in which it falls some 90 feet. Fuller Brook has a 
length of approximately 2 miles and falls 20 feet, Their total drainage 
area is 16.1 square miles. 

Stony Brook, Stony Brook is the second largest tributary in the water- 
shed, It flows from Sandy Pond in Lincoln approximately 7 miles ina 
southeasterly direction and enters the Charles River in Waltham. The 
brook has a total fall of about 170 feet and drains 23.6 square miles, 
The City of Cambridge obtains most of its water supply from the Hobbs 
Brook and the Stony Brook Reservoirs, Management of these impound- 
ments effectively controls the entire tributary watershed, 

3. The Land 

The Charles River drainage area is located within the Seaboard 
Lowland of the New England physiographic province, The Lowland is 
a seaward sloping, irregular surface of low relief mainly underlain by 

10 



crystalline rocks. The pre-glacial maturely eroded rock surface has 

been considerably modified by glacial deposition, 

The course of the Charles River is governed only in a very broad 

sense by the underlying rocks; i.e., the rock-fault basin of Boston is 

the basic reason for the existence of a stream flowing northeast from 

the southwest quadrant of that region as one arm of a radial drainage 

pattern. The short length of the river is attributed also ina very 

general way to the nature of the surrounding hardrock territory which 

is essentially an old eroded surface planed off, The irregular old 

hardrock surface, its depressions glutted with glacial debris, is not 

conducive to the development of long, free-flowing streams, The 

short stream of the Charles River has been able to achieve quick 

maturity because it lies mostly on unconsolidated glaciomarine and 

outwash sediments, with only its upper reaches on the more resistant 

glacial till and bedrock upland. Surficial materials have influenced 

the course of the river, with resistant till and rock hills serving as 

points of deflection which have created meanders, 

Upstream of Waltham in the Newton Lower and Upper Falls sec- 

tions the terrain is moderately hilly and farther upstream above the 

South Natick Dam, one sees bluffs rising over 200 feet at the outer 

curve of river meanders, . The extensive flood plain of the Medfield- 

Millis ''marshes" is found in the central portion of the watershed, Low, 

flat terrain extends farther up the course of the river, into Medway in 

the south central portion, Toward the western fringe of the watershed, 

hills predominate, and several summits along the perimeter reach over 

500 feet above sea level, The terrain of the lower portion of the water- 

shed is generally flat to gently rolling. In an area extending upstream 

about six miles above the river's mouth and inland about one mile from 

both banks in Boston and Cambridge, ground elevations range from 

below 10 to some 50 feet above mean sea level, 

Most of the Charles River and its tributaries are carved into 

glacial overburden, essentially the only material overlying bedrock 

inasmuch as residual soils were removed by intensive Pleistocene 

glaciation, The bedrock depression of the Boston Basin allowed marine 

invasion during the Pleistocene glacial epoch and the deposition of the 

Boston Blue Clay, fine materials which attain thicknesses of well over 

a hundred feet. The silts and clays are also encountered several feet 

i 



below sea level wherever a depression of sufficient depth has a connec- 

tion to the sea, Outwash deposits flank bedrock-controlled hills in 

some areas but the predominant overburden is a dense glacial till 

plastered on eroded rock hummocks and ridges, Many of these till- 

covered hills were streamlined by glacial movement and shaped like 

inverted teaspoons -- famous drumlins which dot Boston Harbor and 

shelter it from the sea, Recent deposition consists of stream and 

swamp deposits and, in the Lower Basin, harbor mud. 

4-eiciimate 

The watershed lies within the climatic zone called "humid" and, 

as in most of New England, the climate is variable, It is characterized 

by a wide range of temperature and frequent but usually short periods 

of precipitation, The watershed lies in the path of the prevailing 
westerlies and air masses move over it predominantly from the in- 

terior of the country. Generally west to southwest airflow brings hot, 

dry weather which is responsible for occasional summer droughts, The 

area is also exposed to the coastal storms of tropical origin; that is, 

hurricanes which travel up the Atlantic seaboard as well as storms of 

extratropical nature known as ''northeasters", 

The watershed climate has an average temperature of 49°F, 

derived from a range of about 50° at the coast to about 48° at the higher 

elevations, However, average monthly temperatures vary widely 

throughout the year; between a range of 70° to 72° in July and a range 

of 25° to 28° in January. Due to urbanization, Boston's means are 

slightly higher. Extremes occasionally reach slightly over 100° and 

below minus 20° Fahrenheit. 

The average annual precipitation over the watershed is 44 inches 

distributed uniformly throughout the year, Records indicate that 

slightly less rain falls at the Framingham National Weather Service 

station than at Walpole. However, the average difference of less than 

2% is hardly significant. A record amount of rain fell in 1888, with the 

Weather Bureau recording 60 inches, By contrast, as Figure 2 indicates, 

less than 29 inches fell in 1965, There have been two extended periods 

of less than average precipitation in the watershed, one in the 1940's 

and the other in the mid-1960's, The annual snowfall over the water- 
shed ranges from about 45 inches near the coast to 55 inches at the 
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AVERAGE ANNUAL PRECIPITATION 

44.45 INCHES PERIOD OF RECORD 

1873-1969 

ANNUAL PRECIPITATION IN INCHES ANNUAL PRECIPITATION IN INCHES 

ANNUAL PRECIPITATION AT CHESTNUT HILL, BOSTON, MASS. 

AVERAGE ANNUAL RUNOFF 
" 21.45 INCHES PERIOD OF 
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ANNUAL RUNOFF IN INCHES ANNUAL RUNOFF IN INCHES 

ANNUAL RUNOFF AT CHARLES RIVER VILLAGE 

CHARLES RIVER PRECIPITATION AND RUNOFF 

FIGURE 2 
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higher elevations of the central and southern portion, The water 
equivalent of the snow in early spring ranges from an average of 3 
inches to a maximum of 6 inches in upland areas, 

Sweeocorms and Droughts 

Two types of storms assail the watershed; cyclonic storms or 
"lows'' from landward directions, usually the west or southwest, and 
coastal storms, Lows bring frequent periods of unsettled but seldom 
extremely severe weather, The more severe storms of record have 
had a marine trajectory, including the "northeasters' on the colder 
season and the tropical storms of late summer and fall. Of these two 
types, tropical storms are usually the most damaging, They can 
travel rapidly up along the Atlantic coast to within striking distance 
of the watershed, 

The watershed has experienced six recent storms of note; in 
March 1936, July 1938, September 1954, two in August 1955, and in 
March 1968, All but the storm of September 1954 produced or contri- 
buted to major flooding, Rainfall in the Hurricane Diane storms of 
August 17-20, 1955, ranged from 10 to 15 inches over the watershed, 
In addition to these floods resulting from rainfall, recent serious flood- 
ing was produced by excessive snowmelt in March 1969, Although 

records are meager, available information indicates that the greatest 
flood prior to 1900 took place in February 1886 and possibly exceeded 
the flood of 1955, Other floods of note occurred in 1807 and 1818. 

A drought is a prolonged precipitation deficiency which seriously 

affects both river flow and surface water supplies. The watershed has 
experienced two periods of such deficiency in recent times; 1939 through 

1949 save one year, and 1962 through 1967. The drought in the mid-1960's 
resulted in the lowest sustained flows of record in the Charles River. 

Figure 2, showing the years 1938 to 1969, graphically demonstrates 

the close correlation between precipitation and flow in the Charles 

River, Given the growing concentration of population in the watershed, 

it is reasonable to expect that future droughts of the same proportions 

will produce greater hardship, 

6. Reaches of the Charles 

To the average mind, the Charles is more nearly a work of man 

than nature, Spanned by more than 100 roadways, dammed at 20 points 
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along its course, the river has been made and remade many times to 

suit the human needs of the day. In fact, without the mill and power 

dams to create width and depth, the upper river would be virtually 

unnoticeable during much of the year. And in the lower river, the 

lovely Basin reflecting pool created early in the century by the con- 

struction of Leverett Dam (Charles River Dam) was formerly an un- 

sightly and malodorous tidal estuary. This much-molded river, en- 

joyed by millions as a ribbon of open space threaded through the urban 

sprawl of the immediate Boston area, has reaches defined by physical 

structures rather than natural physiographic features, As the fron- 

tispiece shows, the Charles can effectively be divided into three sub- 

basins, each with its distinctive environment, 

Reach lI: 

Reach 2: 

Reach 3: 

Upper Charles 

The extreme upper reach of the Charles extends from Echo 

Lake to Populatic Pond on the Franklin-Norfolk line, a 

distance of 20 miles in which the river falls some 220 feet. 

The mainstream flow is interrupted by nine dams, many of 

which were built by riparian mill owners as power sources, 

The environs are largely woodlands interspersed with 

small manufacturing towns and farms, 

The 12 miles between Populatic Pond and Route 27 embrace 

the largest Charles natural valley storage area, the so- 

called 'tmarshes" of the Upper Charles. In this and the 

next two downstream reaches, the river flows at very low 

gradient -- an average of only one foot fall per mile. As 

an area of natural flood water storage and wildlife habitat, 

this reach acts as a huge sponge which substantially 

modifies flood flows in the mainstream, 

Middle Charles 

Below Route 27 to the South Natick Dam, the wide marsh 

area narrows and pine-forested banks rise abruptly from 

the river shore, These six miles of riverway are largely 

in estate or trust ownership. All Metropolitan District 

Commission property falls downstream of this reach, 
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Reach 4: The secluded estate character of the river upstream of 

the South Natick Dam changes gradually from expensive 

suburban land, thence to sweeping lawns and finally to 

urban development as the river approaches Silk Mill 

Dam. In this ll-mile stretch lies the second largest 

natural valley storage area -- ''The Dedham Loop" -- 

and the Mother Brook Diversion, where one-third of 

the Charles! flow is diverted to the Neponset River, 

Lower Charles 

Reach 5: From Silk Mill Dam to Watertown Dam, the Charles drops 

75 feet in 10 miles, principally at seven dam sites, Within 

this reach one finds sharp contrasts in the aesthetic quality 
of the riverscape. Above the Moody Street Dam a large 

reservoir lies ina stately natural setting. Though it was 

heavily used by recreationists early in this century, today 

the pool is grossly polluted. Downstream of Moody Street, 

the river flows in a confined channel beside ancient factories, 

ramshackle warehouses, an isolated recreation area, a 

dump and adjacent shopping centers, 

Reach 6: The river downstream of the Watertown Dam, known 

locally as the Charles River Basin, is formed by the 

Charles River Dam located 1, 2 miles above the mouth of 

the river, The Basin is 8.6 river miles long and covers 

some 675 acres at its design water service level of 2, 38 

feet above mean sea level, The major portion of the basin 

downstream of the Boston University Bridge has a length 

of 2.6 miles and widths varying from 300 to 2,000 feet; 

the latter width prevails throughout the central 1.5 miles 

of this reach, 
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Historically, the view across the Basin with sailboats in the fore- 

ground and Beacon Hill and the State House dome dominating the back- 

ground has symbolized the City of Boston. The banks of the Basin 

offer paths for bicyclists and pedestrians, grassy areas for sunbathing, 

totlots, tennis courts, and the "'shell'' for outdoor concerts, Its waters 

support community sailing programs for thousands from teenage up, 

It also accommodates college rowing and general recreational power 

boating, As one of the world's most used and enjoyed urban waterways, 

the Charles Basin provides a high quality visual experience for adjacent © 

populations, 

In sum, then, the volume and configuration of the Charles is 

greatly modified by two factors, 1) the numerous dams which widen 
the mainstream and slow its pace, and 2) the extensive natural storage 

provided by wetland areas in the Middle and Upper watershed, Flood 

peaks in these areas are so retarded by natural valley storage that they 
do not reach the Lower Charles until three to four days after the flood 
peak generated downstream has passed, But for this characteristic, 
the Charles watershed would have suffered much greater flood damage 
many times in the past, And, not only do upstream wetlands buffer 
the effects of high flow periods, they also mitigate the consequences 
of low flow and extended drought. By releasing their stored waters 
gradually in the summer months, stream flows are naturally sustained 
through periods of low precipitation, The "swamp" land thought by too 
many to be useless unless developed, is, in fact, a superb control 
mechanism for the regimentation of the river, 
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B, A DEVELOPMENT OVERVIEW 

Unfortunately, though, it appears that the natural areas in the 

Upper and Middle Charles will not be able to meet growing flood pro- 

tection needs much longer, The reason is simple; development con- 

tinues to encroach on wetlands, at once reducing their total acreage 

and their storage capacity, The unchecked momentum of municipal 

growth is threatening the flood safety of the Charles River communities, 

This is not to say that development is inherently evil. Indeed, the 

historical evolution of the watershed argues to the contrary, 

i. History 

Champlain was likely the first white man to see the Charles River, 

though there is a possibility that the Norseman Leif, son of Eric the 

Red, explored it in the llth century. Captain John Smith named the 

river for Charles I of England and interested that monarch in its 

potential for trade and settlement. The early history of the watershed 

typifies a pattern often repeated in the settlement of the New World, 

The frontier offered the opportunity to acquire land, wealth, and free- 

dom from political and religious oppression, The Charles spurred this 

movement inland by providing a water highway to the interior, 

The Charles River was the first river to be colonized by English- 

men in the region, In 1630, those members of the Bay Company who 

found Salem too crowded and Charlestown water-poor sailed up the 

Charles to fertile lands above Cambridge. Soon, other settlements 
sprang up and within 45 years of the initial Bay Company settlement, a 

total of 12 had appropriated some 75 miles of the 80-mile river; Charles- 

town, Boston, Roxbury, Dorchester, Watertown, Cambridge, Dedham, 

Natick, Sherborn, Medfield, Mendon, and Wrentham, As it drew 

population, the river also encouraged the growth of trade and industry. 

A grist mill was built on the Charles four years after the founding of 

Boston and by the early 1800's goods from saw blades to chocolate 

were being produced along the river, 

But for all their Puritan industry, the citizenry also found time 

for the less mundane aspects of social evolution, Deeply affected by 

the challenge of a new land, they became a tough-minded people, 

aggressively self-reliant and engrossed in the philosophy of their 

political and religious life. Infact, the Charles River Watershed is 

distinguished by the flowering of several intellectual movements, 
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e Reverend John Eliot, minister to the Indians, espoused 

brotherhood among the races, Natick, the first of his 

"praying towns", was established in 1651, 

® The first elected selectmen in New England took office 

in Watertown in 1634, Ina period when the persecution 

and execution of Quakers and ''witches'' were common- 

place, the democratic citizens of Watertown gave haven 

to dissident religious voices, 

@e John Wise (1652-1725) clearly enunciated the democratic 

principals developing in the Colonial Church in his 

Vindication of the Government of New England Churches, 
The institution of the New England town meeting first 

practic ed in the watershed town of Cambridge survived 

and became the model of representative government for 

every community in the State. 

e Ralph Waldo Emerson, Theodore Parker, Bronson 

Alcott, etc., were all part of the Charles watershed 

phenomenon called Transcendentalism, Convinced of 

the intrinsic value of consicence and intuition, they 

organized the first white American experiment in 

communal living at Brook Farm in West Roxbury, 

This intellectual stamp endures today, Beginning with the founding 

of Harvard College in 1636, the Charles has seen an impressive educa- 

tional establishment develop along its shores. Forty-nine degree- 

granting institutions are located in the watershed, forty-one of them 

including M,1I,T,, Radcliffe College, Boston University, etc., clus- 

tered in the immediate Lower Charles, The fine and practical arts 

thrive in the grand tradition of Boston as ''The Hub of the Universe", 

The Charles River Watershed has become geographically and 

economically part of the largest employment and population cluster in 

New England -- the northern terminus of the Atlantic megalopolis 

stretching between Washington and Boston in which one out of every 
five Americans lives, 
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2. The Present 

Urbanization has brought its rewards. The Charles area encom- 
passes the principal govemmental, commercial, industrial, educational, 
medical, financial, and cultural institutions of New England, Indeed, 
as Figure 3 indicates, it is possible to distinguish three separate sub- 
regions by their economic and demographic characteristics, The limits 
of these subregions are coterminous with political boundaries and so 
differ slightly from hydrologic subdivisions, 

The three Charles River economic sub-regions contain all or sub- 
stantial parts of five cities and twenty-three towns with a total 1970 
population of 1, 383, 766. When population is distributed by sub-region, 
the Lower Charles clearly predominates; respectively, about seven 
and eleven times the number of persons living in the Middle and Upper 
Watershed, 

Table 1 

CHARLES RIVER WATERSHED POPULATION 

Source: U. S. Bureau of the Census 

The Lower Charles sub-region includes part of the Boston Standard 

Metropolitan Statistical Area, the eighth largest in the country. The 

cultural assets, universities, historic structures, and museum and 

library treasures found in the area are of national and international 

importance, Today, about one-third of the watershed region is 

irrevocably urban, 
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As a whole, out-migration accounts for the 3,8% loss registered 

between 1950 and 1970. But, again, the intensely urbanized Lower 

Charles accounts for the effect, Its five cities and four towns have 

declined by some 170, 500 in two decades, or about 13,2%. In sharp 

contrast are the steep growth curves of the Middle and Upper Charles, 

The nine towns in the central sub-region gained more than 67, 000 in 

population, an increase of 73,3% over 1950 totals, Higher still are the 

figures for the towns in the Upper sub-region; a 90.8% increase over 

post-war levels, 

Expressed in terms of density, the 1970 population concentration 

in the Lower Charles was 9, 295 persons per square mile -- equal to 

the maximum county densities of other nodal areas in the megalopolitan 

corridor, It must be remembered, of course, that as the site of the 

earliest permanent settlement along any Eastern river, the banks of 

the Charles have been urbanized longer than ''new" areas like Phila- 

delphia and Washington to the south, Landfilling operations to accom- 

modate influxes of population at Boston began as early as 1643 and 

climaxed in filling of the Back Bay area impounded by the Roxbury Mill 

Dam, Upstream, the Middle Charles assumes a distinctly residential 

character on the order of 1, 275 persons per square mile housed in 

single-family detached wooden dwellings, The Upper sub-region 

with an average of only 635 persons per square mile is still largely 

rural to semi-agricultural with scattered industrial complexes and 

few intensively developed population centers, See Figure 4. 

2 Special notice is due the effects of large population loadings related 

to the strongly academic character of the area, Overall, the forty- 

nine degree-granting educational institutions located in the Charles 

watershed enrolled a total of more than 118, 000 full time students in 

the fall of 1966; two-thirds or more of this number from residences 

outside the watershed, According to New England Board of Higher 
Education accounts, this was more than one-third of all New England 
enrollments and better than three-fifths of all Massachusetts enroll- 
ments (195,654) that year, In terms of demands on water resources, 

this academic community is equivalent to a ''second city'' of more 

than 70,000. 

3 See Walter Muir's Boston: A Topographic al History, Harvard 

University Press, 1968, for a detailed treatment of the correlation 
between fill sites and socio-economic growth patterns, 
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Table 2 

WATERSHED AREA BY COMMUNITY 

Watershed Percent in 

Portion Watershed 

(sq. mi.) {(% of total) 

. Ashland* 

. Arlington* 
. Bellingham 
- Belmont 

1 
7.3 
3 

4 
5. Boston 
6 
7 

8 

9 

- Brookline 

: Cambridge 

- Dedham 

- Dover 

10. Foxboro* 

11. Franklin 

12. Holliston 

13. Hopedale 
14. Hopkinton* 
15. Lexington 
16. Lincoln 
17. Medfield 
18. Medway 
19. Mendon* 

20. Milford 

21. Millis 

22. Natick 

23. Needham 

24. Newton 

25. Norfolk 

26. Sherborn 
27. Somerville 

28. Walpole* 
29. Waltham 

30. Watertown 

31. Wayland* 
32. Wellesley 
33. Weston 

34. Westwood 

35. Wrentham 

Total - Sq. Mi. | 528.91 307. 39 
Total - Acres 338, 8502.4)1(196, 729.6 
Source: Mass. Department of Commerce 

City names are underscored. 

*Not included in Economic Sub-region data. 
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3, Future Trends 

Traditionally, inmigration into the watershed has centered at the 

lower end, Boston's commercial and industrial nucleus attracting the 

lion's share of mobile population, Now, however, discernible trends 

shifting the watershed's center of gravity upstream are emerging. On 

the one hand, Boston suffers from the same exodus phenomenon 

troubling most older urban centers nationwide. On the other, the 

immediate downtown area's loss is largely the Middle Charles! gain, 

It seems safe to conclude that the substantial increases in density ex- 

perienced in the pinched portion of the watershed hourglass over the 

last two decades will continue as major highway arteries like I-90 

(the Massachusetts Turnpike) and Route I-495 make residential life 
outside the older suburban ring more accessible, 4 See Figure 5, 

In 1940, over half of the population of the Charles River watershed 

was concentrated in the Lower Charles sub-region, The rest of the 
area was rural, But the completion of two limited access expressways 

in the mid-1950's brought about a dramatic change in the watershed 

density pattern, Industry and commerce moved quickly into the Lower 

sub-region to take advantage of the locational convenience, Housing 
for the employees of the newcomers followed, Public rail and transit 
transportation were available to only a limited portion of the watershed 

4 The transportation network servicing the Greater Boston Metropolitan 
area is well-developed, though some of the older modes suffer from 
undercapitalization, The municipalities of the watershed are within 
easy commuting and trucking distance of air, bus and port and rail 
terminals at Boston, Public ground transport is provided by the 
Massachusetts Bay Transportation Authority (MBTA) via subway and 
surface buses. Domestic and international facilities at Logan Airport 
bring increasing volumes of passenger and freight traffic into the area, 
though air freight growth has been at the expense of the seaport, The 
past half-century has seen little improvement in Boston Harbor and 
the current trend of redevelopment along the shoreline is toward 
residential rather than commercial uses, Rail transit is important 
principally for local commutation and freight service, though recent 
attention to the AMTRAK system may revitalize long-distance 
passenger travel, 
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through the 1940's and early 1950's, When rail stations and transit 

stops were constructed to serve the new expressways, another dimen- 

sion was added to the transport network so popular with both local 

commuters and long distance travelers to the south.and west,,. The. . 

effects of all these improvements.in the transportation system are to 

be seen in the sharp increases of density in the Upper and Middle water- 

shed: between 1960 and 1970 (Table 4, page 28) | 

Early Rees roca was ore the arc A Route 128 Hayy As this 

tier of towns filled, growth began in the adjoining areas.to the south 

and west, The pattern of development was more random than before, 

but generally it followed three. regional secondary roads, Routes 135, 

16, and 109., which.radiate out from Route 128 to the west and south, 

This gradual expansion trend was accelerated in the late 1960's with. 

the construction of Interstate Route I-495, a limited access belt highway 

which roughly parallels Route 128 about 16 miles farther out from Boston, 

Even before the highway was completed in 1970, the Route 128 story was 

being: re-enacted and the communities in the headwaters of the Charles 

were the fastest growing areas inthe watershed, And the trend con- 

tinues, 

Analysis of population trends in the Upper Charles bulb of the 

watershed show that what.were previously rural and semi-rural towns 

are becoming more noticeably suburban, Andthere's the rub, As 

development pressures build up in the upstream reaches of the Charles, 

natural storage areas responsible for.that healthy balancing effect on 

river flow. discussed above are dwindling. More and more filling of 

wetlands which have only recently become valuable in the commercial , 

sense reduces the quality of the local environment and, more specifically, 

increases the flood damage potential in riparian areas throughout the 

Charles' drainage area,: As urbanization spreads.and pavements..and 

drainage systems. replace vegetated areas, storm run-offs.are much 

faster and the saturation capability of the land is exceeded,> Hence 

the novel Corps of Engineers flood control project articulated below, 

But before exploring the recommended plan of wetlands protection in 

detail, a brief survey of Prac? | watershed needs and problems is 

gon eee marek Cio 

ee ee ee ee ee 

5 See ates 3 Be Hydrology and Hy draulies ten an ie ayeaen treat-. 

ment of alterations in Basin run-off characteristics, 
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PART III: CHARLES WATERSHED PROBLEMS 

As many other regions of the United States have discovered through 

sad experience, urban development is a two-edged sword. It does bring 

with it corporate growth and increased building activity that stimulates 

first- and lower-order economic responses. However, unless wisely 

channeled and conditioned, it also brings population glut and an ugly mono- 

tony that oppresses the human spirit and ruins the natural environment. 

Until recently, Charles residents have been the willing victims of ''pro- 

gress''. Save for a few persistent voices that prophesied unattractive 

consequences if rapacious development continued, there was little gen- 

eral awareness or concern for the health of the ecological community. 

Today, the tantalizing lure of new housing and industrial development is 

seen in clearer perspective as an ever-widening sector of the citizens 

begins to question the long-range costs of short-term profit. 

A. WATER QUALITY 

Improvement in the water quality of the Charles River and its trib- 

utaries by modification and enlargement of waste collection systems and 

waste treatment facilities is an immediate and continuing need through- 

out the watershed. 

The Charles River receives pollutional loads from two principal 

sources: upstream industries and municipalities, and storm and com- 

bined sewage overflows dumped directly into the basin pool. During 

periods of precipitation, older communities discharge sanitary sewage 

effluent through overflow structures. During the 19th century, it was 

an economical and, therefore, a common practice to provide one sewer 

line to carry both sanitary sewage and rainfall run-off. To prevent un- 

due stress on the combined sewer line during an abnormal downpour, a 

series of reliefs or overflow structures was built to avoid sewage back- 

up into cellars, catchbasins or streets. Once this overflow discharged 
to a Charles estuary, flushed out twice a day by tidal action. But since 
the present Charles River Dam was built, such tidal action has ceased 

and untreated or inadequately treated wastes are confined in the basin. 

In 1968, approximately 3,100 pounds of BOD! were discharged daily 
to the upper Charles watershed from known sources. The raw waste 
load before treatment was approximately 8,300 pounds per day. This, 
combined with the stormwater flows of the middle and lower Charles 
seriously degrade the quality of the main stem. In 1971, major sec- 
tions of the Charles River still did not meet the criteria established by 

Biochemical oxygen demand (BOD) is a measure of wastewater pollu- 
tional strength based on the amount of oxygen required by bacteria to 
oxidize organic material. 
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the Commonwealth for dissolved oxygen, coliform bacteria and nutri- 

ents such as phosphate and ammonia.” Until State standards as a mini- 

mum goal are achieved, the full potential of the Charles will go unreal- 

ized. 

2 Stream classifications indicated in Figure 6 and Table 3 are defined as 

follows. See Appendix E, Water Quality, for full descriptions. 

Class A -- Waters designated for use as public water supplies in 

accordance with the General Laws. Character uniformly excellent. 

Class B -- Suitable for bathing and recreational purposes including 

water contact sports. Acceptable for public water supply with ap- 

propriate treatment. Suitable for agricultural, and certain indus- 

trial cooling and process uses, excellent fish and wildlife habitat; 

excellent aesthetic value. 

Class C -- Suitable for recreational boating; habitat for wildlife 

and common food and game fishes indigenous to the region; certain 

industrial cooling and process uses; under some conditions accep- 

table for public water supply with appropriate treatment. Suitable 

for irrigation of crops used for consumption after cooking. Good 

aesthetic value. 

Class D -- Suitable for aesthetic enjoyment, power, navigation, and 

certain industrial cooling and process uses. Class D waters will 

be assigned only where a higher water use class cannot be attained 

after all appropriate waste treatment methods are utilized. 

Class SC -- Suitable for aesthetic enjoyment; for recreational 

boating; habitat for wildlife and common food and game fishes 

indigenous to the region; industrial cooling and process uses. 
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Deyn Dione UPPLY:- 

Water needs for most of the lower Charles population are now met: 
by the Metropolitan District Commission from out-of-watershed 
sources in the Merrimack and Connecticut River Basins. Existing 
statutes provide that a municipality, any part of which is within 10 
miles of the State House on Beacon Hill, Boston, may become a mem- 

ber of the MDC's Metropolitan Water District upon application. The 

statutes also provide that a municipality, any part of which is within 

15 miles of the State House, and which the MDC could reasonably sup- 

ply with water may, upon application, be admitted to the system. The 

City of Cambridge, for example, has a mixed supply; part from Stony 

Brook and Hobbs Brook Reservoirs and the balance made up by MDC 

water. By contrast, local water needs in the upper Charles are pre- 

sently met almost wholly from groundwater aid surface sources with- 

in the watershed. See Figure 7. 

However, the prospects for meeting future supply requirements, 

which grow. exponentially as watershed densities increase, are uncer- 

tain at best. An investigation of Charles area groundwater sources i 

being carried out by the U. S. Geological Survey, Department of the © 

Interior, is not yet complete, but there are data collected by USGS 

for the eastern part of Massachusetts and Rhode Island generally. 

Part of the'Corps' NEWS (Northeastern Water Supply) Study, they in-., 

dicate that known groundwater reserves are totally insufficient to 

meet the escalating demand in the Metropolitan Area Planning Council 

(Boston) region. Further, seismic surveys made for the Massachusetts 

Water Resources Commission between the late 1930's and 1966 substan- 

tiate that result. Of course it is still possible that additional field 

boring work and skilled interpretation of geologic mapping will reveal 

new water-bearing strata, but, for the present, the outlook is pessi- 

mistic. 

The study performed for the Metropolitan Area Planning Council 

by the architect-engineering firm of Camp, Dresser & McKee con- 

cluded that of the 17 municipalities in the middle and upper Charles, 

none can meet its 1990 demands exclusively with present resources. 

However, with the optimal development of new local supplies, Wayland, 

Wellesley, Walpole, Franklin, and Milford could meet their 1990 fore- 

casted need. Beyond 1990 the picture growns dimmer still, and the 

expansion of the MDC system yield appears inescapable if the growth 

of metropolitan demand for water continues unchecked, 

fa Gi 



C. OPEN SPACE AND RECREATION 

Also related to the larger problem of urban sprawl is the rapid de- 

pletion and degradation of valuable open space in the upstream portions 

of the Charles. A careful study of the main stem above Watertown re- 

veals an alarming trend toward encroachment on the now empty flood 

plain. Again, increasing population pressures are the catalyst for new 

development as Table 4 suggests. 

Table 4 

UPPER AND MIDDLE CHARLES (Reaches 1-4) 

(Densities Per Square Mile) 

projections 

As an improving transportation network links this area to the cities 

of Boston, Worcester, and Providence, its developable land will fill up 

until the upper Charles becomes surfeited and excess population gravi- 

tates elsewhere. Yet the supply of open land in the Boston Metropolitan 

area is already low by any measure and the outdoor recreation demand 

is greater than ever. Clearly, open space now in public or semi-public 

lands must be preserved so. Moreover, additional land - particularly 

those extensive marsh areas in the upper reaches of the Charles - must 

be protected to provide canoeing, fishing, and passive recreational re- 

sources for the immediate future. The potential for intelligent utiliza- 

tion of natural areas is enormous; long stretches of meandering river, 

extensive areas of wooded and marshy wildlife habitats, numerous ar- 

cheologic sites dating from the pre-Columbian era, etc. 
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Neither should man-made ponds be overlooked; recreation, conser- 

vation, and beautification opportunities exist at each of the 20 dams now 

impounding the Charles. Adequate fishways together with dramatic im- 

provements in water quality could bring the river to its full potential as 

a habitat for anadromous and resident species.? Better locking facili- 

ties for commercial and pleasure craft so long needed between the 

lower Charles and Boston Harbor will be provided by the multiple- 

purpose dam at Warren Avenue proposed in the Interim Report for 

Flood Control and Navigation. In addition, boating facilities are sorely 

needed upstream where population clusters are forming most rapidly. 

Most vital to the future welfare of the region and the nation is the 

guarantee of protection for open areas. With timely action, those fragile 

portions of the natural environment still left undisturbed can be removed 

from the private sector where they will fall prey to development and be- 

come instead a legacy passed by this generation to all those that follow. 

x The Metropolitan District Commission plans to install adequate fish 

ladders up to and including the South Natick Dam and is now construct- 

ing a fish ladder at the Watertown Dam. Funds to complete the program 

are being sought in the current session of the Massachusetts Great and 

General Court. 
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D. FLOOD CONTROL AND DRAINAGE 

Not the least pressing on the roster of difficult problems confront- 

ing the Charles watershed is a steadily more ominous flood damage 

threat. The now-authorized new dam at Warren Avenue, just above 

the river's mouth will eliminate the better part of existing flood hazards 

in the immediate Charles Basin; but equally serious consideration is 

due the rest of the watershed where the flood problem is exacerbated 

by continuing development. As discussed above, all the elements of in- 

tensive future watershed development are now present and a growth rate 

set at slightly more than 1 percent annually over the next 50 years is not 

unduly optimistic 4 

Following the logic outlined in previous sections, there is no reason 

to think that communities will recognize their individual contributions 

to the over-all flooding situation any more than they have in the past. 

Without external coordination, municipalities will pursue independent 

development plans, nibbling away at marsh storage areas piecemeal 

until the aggregate effect of their expansion is felt as a major flood 

disaster. By filling and paving over previously natural areas, they 

will have simultaneously increased storm run-off and decreased the 

ability of the land to accommodate it safely. 

Generally, because of the large amount of moderating natural stor- 

age in the watershed, it has been rainfall amounts rather than precipi- 

tation intensity that have determined the magnitude of resulting floods 

in the Charles. Given the urbanization pending in the near future, how- 

ever, floods will be more frequent and greater in magnitude. Minor 
storms in 1980 will produce the same flows associated with moderate 
storms in 1970 Thus, the major storms of 1980 and 2000 will have 
much greater flood potential than similar storms under today's condi- 
tions. 

For example, a recurrence of the record flood elevations of March, 
1968 would cause losses estimated at $400,000 between Bemis Dam in 
Watertown and South Natick; about half the loss would be residential 
and the balance would be sustained by commercial and light industrial 
establishments. A stage 1 foot higher would increase the total loss to 
$1 million. Ata stage of plus 2 feet the loss would escalate to $2 mil- 
lion, and at a stage 4 feet higher than 1968, would exceed $6 million. 

See appendix B, Economics and Appendix H, Flood Management Plan 
Formulation for a full discussion of economic trends in the Charles 
River watershed. 
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These.are estimated,direct.losses.., They do.not reflect either the 

drastic depreciation in property values for residential properties 

subject to, frequent flooding or the probable lowering of rental values 

in the industrial and office parks along the Charles. 

Residential properties vary from units in the $60,000 to $80,000 

class in.Waban to apartment buildings, a small trailer park and $20,000 

to $30,000 single homes in Dedham. The bulk of the commercial pro- 
perties affected are located ina large shopping center on the Boston- 

Dedham line. Other concentrations occur in Newton Lower BAL So at 

an office park on the Wellesley-Newton line, and at scattered locations 

in Dedham. Industrial properties subject to flooding, especially at plus 

stages, are located in the Needham-Newton Industrial Center, a new 

industrial park in Newton and at scattered locations between Newton 

Upper Falls and Dedham. In addition, some older industrial properties 

lying along the river banks in Waltham are equally vulnerable. 

Serious as this threat is, the situation worsens when the time frame 

of loss calculation is extended into the future. Recent trends in flood 

loss potential indicate that in developed or partly developed areas losses 

tend to increase with time. This is especially true with industrial pro- 

perties where the effort to remain competitive means increasingly 

sophisticated plants and the tendency to expand to occupy every avail- 

able piece of land. All this is related to the increasing wealth in the 

area expressed as personal income. Inthe Charles River, personal 

income is projected to increase’ approximately 6.5 times in constant 

1958 dollars over the next 50 years. Current flood losses are pro- 

jected to:increase.at.a rate equal to 50 percent of the increase in per- 

sonal income. The table below shows recurring losses at various flood 

stages in three future decennial years. 

Table 5 

RECURRING LOSSES AT VARIOUS FL 1S 1370, 2OK8 OOD STAGES 

($1000s at 1970 Price Level) 

Year/Stage 1990 2000 
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When these recurring losses are combined with stage-frequency data, 

the product is damage frequency measured as annual loss. For example, 

natural annual losses in the reach between Charles River Village and 

Bemis Dam in Watertown amount to $158,000 under 1971 conditions. 

Still more alarming, however, are the annual loss data generated from 

stage-loss and stage-frequency figures at conditions of 10, 20, 30, and 

40 percent loss of natural valley storage. For the same stretch of river, 

expected damages rise disastrously as the buffering action of natural 

marsh areas on peak flows is eliminated. And, unfortunately, that 

eventuality is all too probable. 

Table 6 

ANNUAL FLOOD LOSSES AS A FUNCTION 
WETLANDS LOSS 

Current - 1971 $ 158, 000 

With 10% loss of Storage 229, 000 

With 20% loss of Storage 414, 000 

With 30% loss of Storage 641, 000 

With 40% loss of Storage 957, 000 

In a study made by the Massachusetts Department of Natural Re- 

sources in 1967 it was determined that for the State as a whole, wet- 

lands were being lost at a rate of 1 percent annually. Considering 

the present and projected pressures for land in the Upper Charles 

watershed, it is likely that the rate of wetland loss is more than 

double the State-wide average. At this rate, over 50 percent of the 

wetlands will be gone in 20 years. Loss of these wetlands will mean 

a 30 percent loss of valley storage by 1990. This puts the calculated 

annual losses of $641,000 under 1971 economic conditions in 1990. 

As previously discussed, losses are projected to increase over time 

at a rate which is 50 percent of the projected increase in personal in- 

come inthe region. The increase in losses by 1990 brought back to 

present values using an interest rate of 5-3/8 percent amounts to an 

average annual equivalent increase of 34 percent. 
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E. CONCLUSIONS 

The prospective doubling of flood loss potential in the thirty years 

between 1970 to 2000 combined with the density projections for the 

sarme period make some form of development controls imperative. 

To mitigate the effects of urbanization, natural wetlands and certain 

key waterway openings at the RM Nata 20) end of wetlands must be 

maintained in their present condition. 

While such controls could take the form of restrictive zoning by 

local, i.e., individual community authorities, the need for overall 

coordination would call for extraordinary cooperation among munici- 

palities. Given their record to date, such efforts are difficult to 

envision. A more effective approach would be for the State or Federal 

government to handle the out-right purchase of critical wetlands. In 

order to maintain the flood safety of the Charles River Watershed, 
immediate public acquisition of existing natural storage areas in fee 
or through permanent easements should have first priority. 

The existing wetland storage areas are, in effect, a natural 

reservoir which, in its present state, brings about a marked re- 

duction in flood stages. Protection of this reservoir is necessary, 
so that future flooding will be minimized. The alternatives are not 
appealing. Without strong controls, wetland storage will be lost to 
urbanization and the existing natural reservoir will be reduced in 

size. The resulting higher flood stages will cause severe damage, 

unless substantial structural measures are implemented. Imple- 
mentation of substantial structural measures, for example the con- 
sidered 55, 000 acre-foot reservoir or the extensive dikes and walls, 
would be not only unreasonably expensive but extremely disruptive. 

5 Adding to the effectiveness of wetland areas as flood safety 

mechanisms are undersized culverts and bridge openings which, 

in effect, form flood water retarding structures on some of the 

watershed's roads. 
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PART IV: THE CHARLES COORDINATED 

WATERSHED PLAN 

The general objective of this study was the formulation of a water- 

shed development plan which could serve as a guide for the best: com-: 

bined use of the water’and related land'resources of the Charles River, 

Within that broad framework, specific emphasis was given flood con- 

trol and streamflow management requirements. The resulting plan is 

presented here, a multiple-purpose project that satisfies the articulated 

needs of a range of watershed interests and, at the same time, effec- 

tively eliminates the growing probability of major flooding. 

The Coordinating Committee has concluded after exhaustive review 

of several technical altcrnatives that the optimal solution is non-struc- 

tural, Its recommendation is that the Corps of Engineers in consort 

with the Commonwealth of Massachusetts acquire the valley storage 

areas of the Middle and Upper Charlés Watershed and maintain their | 

natural] state in perpetuity.. The inputs to this unique proposal] have 

been diverse and well-balanced, Water supply considerations are based 

largely on a Metropolitan Area Planning Council report and the Corps' 

own Northeastern Water Supply Study. Information on fish and terres- 

trial wildlife came in draft reports prepared by the U, S. Fish and Wild- 

life Service and through exhaustive technical discussions with the 

relevant state agencies, Navigation aspects are covered in the Interim 
Flood Control Report of 1968 cPyer ne the Lower Charles and by In- ap 
terim Memo #5 of the present study, Most importantly, though, the 

proposal retlects the views of Charles residents themselves, Through 
the work of the Citizens' Advisory Committee, it has been shaped to 
their satisfaction as being fully consonant with the best long-range 
interests of their watershed, 

The following sections outlined the non-flood control elements of 
the plan as they address the problems discussed in Part III and inter- 
relate with the flood control questions treated in Part B. 

— — —— 

1 The following appendices provide detailed analysis of the Coordina- 
ting Committee plan by water resource clements: Appendix E, 
Water Quality; Appendix F, Upper Charles River Tributaries and 
Impoundments; Appendix G, Outdoor Recreation and Environmental —_—— ee aes 

ee TE 

2 Appendix A, Conduct of Study, contains a complete listing of the In- 
terin) Memos prepared during the course of the Corps! investigation, 
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Table 7 presents the costs for an early action plan serving the en- 

tire watershed in the resource areas discussed above. 

TABLE 7 

COORDINATED WATERSHED PLAN 

EARLY AGTION EXPENDITURES 

WATER QUALITY 

Construction of Basin Elevation Control 

Structure-Sewer Modification by Local 

Interests eek tl 04000 

Charles River Basin Restoration Programs. 7,000,000 

Sewage Treatment Plant providing primary 

treatment, secondary treatment, coagu- 

lation, sedimentation, filtration, carbon 

absorption, post aeration and Chlorination 15,000,000* 

WA TAR. SUPPLY 

Four subgroups of Middle and Upper Charles 29>000-000 

OPEN SPACE AND RECREATION 

Acquisition and protection of 13,500 acres for 

Gorridor Plan 271 OO. O00 

Acquisition of 1,070 acres for conservation and 

preservation of Open Space Areas Not estimated 

Acquisition of 8,000 acres for five Potential 

Reserv Olrioites Not estimated 

Bikeways Minimal 

*This figure reflects the cost of additional sewage treatment 

facilities in the upper reaches of the Charles. 
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(Cont) 

NAVIGA TION 

Construction of Basin Elevation Control 

Structure 

Navigation Allocation 

Canoe Launch Sites 

FISH AND WILDLIFE 

Construction of fish ladders from mouth 

of river to South Natick Dam 

FLOOD CONTROL 

Construction of Basin Elevation Control 

Structure 

Flood Control Allocation 

Transportation Allocation 

Acquisition of 8,500 acres of natural valley 
storage 

TOTAL WATERSHED EXPENDITURE 
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$ 8,100,000 

Minimal 

870,000 

20,900,000 

1,200,000 

7,340,000 

$124,310,000 



A, RELATED RESOURCE CONSIDERATIONS 

1, Water Quality 

The Coordinating Committee finds that ample opportunities exist 

for all levels of government as well as the private sector to improve 

water quality in the Charles, 

Along the River from the South Natick Dam to the Charles River 

Dam, the Metropolitan District Commission has been carrying out an 

ambitious pollution abatement program by constructing adequate inter- 

ceptor and relief sewers to reduce sewage overflows to the river, In 

the Lower Charles, in addition to the relief sewers constructed on both 

sides of the river, the M,D,C,'s stormwater chlorination and detention 

station located near the Boston University Bridge serves the combined 

sewer systems of the North Charles, South Charles and Brookline, 

The total cost of this facility was $4.7 million, $1.0 million contri- 

buted by a demonstration grant from the former Federal Water Quality 

Administration, Department of the Interior, now the Environmental 

Protection Agency. 

As part of its high-priority effort to reduce or eliminate other 

frequent overflows, the M,D,C, is in the design stage of a fully funded 

$13 million program for the Lower Charles, It will provide conduits 

in Boston and Cambridge between the present Charles River Dam and 

the proposed dam at Warren Avenue to intercept all overflows and both 

the Boston and Cambridge Marginal Conduits, A pumping station and a 

chlorination/detention center are included in the project to discharge the 

clarified and disinfected effluent to tidewater below the new dam, This 

pumping facility. will isolate the Marginal Conduits from tidal influence 

and thereby further relieve pollution from overflows in the Lower Basin 

as far upriver as the Back Bay Fens, 

Another prime mover in the effort to restore the Charles is the 

Commonwealth's Division of Water Pollution Control, Part of the 

Department of Natural Resources, the Division has established water 

quality standards for the river and now administers the implementation 
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program under which treatment works are to be built. 3 However, as 

of this writing, the river is still seriously degraded by waste dis - 

charges and it has become clear that advanced unit processes. beyond - 

secondary (biological) treatment will be necessary to effect adequate 

renovation, Without flow augmentation to meet:the desired dissolved 

oxygen level, for example, between 94% and 98% BOD rémoval will 

be essential by 1980. Indeed, with phosphate removal by chemical 

means and postaeration, the effluent from treatment works will likely 

be superior in quality to present river water, 

Such treatment procedures are admittedly expensive, but given 

increasing volumes of influent they are inescapable, As noted in 

Appendix E, Water Quality, the projected waste flows from the Upper 

Charles River communities will be 1], 7 cfs, 26.4 cfs, and 53,2 cfs by 

the years 1980, 2000, and 2020 respectively. Measured at the Charles 

River Village gage, which is downstream of all projected waste dis- 

charges, the present seven-day low river flow is only 12 cfs, There- 

fore, during future low flow periods, most of the river's flow will be 

made up of waste discharges and the Charles' utility as more than a 

sewer will depend on the thoroughness of wastewater treatment tech- 

niques, 

The following recommendations are included in the Coordinating 

Committee's findings: 

e The communities in the Upper Charles River watershed 
should consider forming a regional sewerage district, 

particularly since future treatment plants, whether they 

serve an individual community or a larger area, will be 

technically sophisticated and require highly trained per- 

sonnel, In that respect, a single regional authority 
offers distinct management advantages, The recruitment 
and supervision of top rank operations personnel is more 

—— — 

3. The schedule drafted for the Charles watershed calls for the con- 
struction of regional waste treatment facilities by 1973. Polluters 

are notifiec that they are in violation of quality standards and then 
put on a compliance timetable which culminates in the construction 
and operation of wastewater treatment facilities, 
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efficient and operational and maintenance problems can 

be corrected more quickly. A greater variety of specialists 

is on constant call and significant economies are possible 

with central maintenance facilities and a large spare parts 

inventory, 

e To reduce the adverse effects of urban runoff watershed 

communities should enact and enforce comprehensive 

sewer-use ordinances, establish effective sewer inspec- 

tion and maintenance programs, and implement urban 

landscaping programs, 

e In those communities where pollution from solid waste 

disposal now occurs, corrective measures should be 

taken in accord with implementation schedules estab- 

lished by the Commonwealth of Massachusetts, 

e State and local highway departments should use a 

minimum of chemical deicers like salt and institute the 

proper storage procedures to reduce saline contamina - 

tion of ground and surface waters, 

e Water quality standards should be continuously evaluated 

and upgraded to reflect changes in the parameters of 

public expectations, available technology, and financial 

resources. 

@ Innovative technologies for treating river water itself 

should be thoroughly investigated. 

The Corps also gave consideration to the possibility of diverting 

flood flows both within the watershed and from adjacent river basins to 

be stored and used as low flow augmentation during dry periods, Diver- 

sions from outside the Charles were considered at Hopkinton's Bloods 

Pond and North Pond, but both these proposals were dropped because 

of high real estate costs, The two other in-basin diversion projects 

studied were for Bogastow Brook and Beaver Brook, Upon analysis 

of the flows of the Charles River at Bogastow Brook during periods of 

low flow, however, it was concluded that the flows in the Bogastow were 
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not sufficient to allow an appreciable diversion to the Charles River 

main stem, The diversion of Charles River freshets to Beaver Pond 

in Bellingham with releases back to the Charles made via Beaver 

Brook was dropped because of prohibitive real estate costs and con- 

flicting water rights, 

Generally, the diversions considered were capable of providing 

only five to ten cfs during the summer months because of hydraulic 

or site limitations, Because the benefits accruing from low flow aug- 

mentation to improved water quality and fish and wildlife were minor 

and the small pools created at the impoundments were unsuitable for 

recreational use, diversions are not part of the recommended project, 

re MER ASES JST PSY) 

The Committee recognizes that the less densely populated Middle 

and Upper Charles communities can meet near future water supply 

needs through regional development of sources located within the 

watershed, However, to meet the long-range need beyond the turn of 

the century, diversion of supply from outside the watershed and reuse 

of treated effluent must be seriously considered, 

The Committee therefore recommends that a regional approach 

be taken in planning for future water supply needs, As noted previously, 

most of the lower watershed is serviced by the Boston Metropolitan 

District Commission from sources in the Merrimack and Connecticut 

River Basins, notably Quabbin Reservoir, the largest component in the 

MDC System, Because of pressing 1990 demands on the MDC system, 

diversions of Millers River flood flows to Quabbin Reservoir are being 

considered as part of the Corps! Northeast Water Supply Study. More- 

over, the M,D,C,'s planned diversion of Connecticut River water to 

Quabbin through the Northfield Pumped Storage installation has been 

authorized and funded by the legislature, These diversions and those 

from other basins offer a potential source of water supply, not only 

for present MDC communities but also for those of the Upper Charles 

watershed should they request admittance to the system, 
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Be poe cnn Bec reeoe 

The Coordinating Committee recommends that to preserve the 

green and open space as well as to secure public access to it, an out- 

door recreation and environmental conservation corridor be established 

in the Charles River watershed. This conclusion reinforces the indep- 

endent findings of three Commonwealth agencies actively planning re- 

creation opportunities for the Charles: the Metropolitan Area Planning 

Council, Metropolitan District Commission, and the Department of 

Natural Resources, 

EG SA Sai hs had Ey cere ee 

The most popular forms of summer outdoor recreation are either 

water-dependent or water-enhanced, With a growing population, with 

increasing leisure time and disposable income and greater transporta- 

tion mobility, citizens can be expected tospend more time on outdoor 

recreation pursuits, The Metropolitan Area Planning Council re- 

commended in its report ''The Mystic, Charles and Neponset Rivers", 

"Open space, conservation and recreational development 

of the Charles should be undertaken immediately at standards 

commensurate with the scope and design example set by early 

plans and development of the Basin and its embankments, 

The River and associated wetlands should be publicly owned 

or controlled from Boston Harbor to Echo Lake, The River 

should be planned to provide a focus for use for each of the 

communities along its banks and for visitors from other 

areas, These uses should take advantage of and emphasize 

the natural diversity and contrasts of the Valley and offer a 

wide range of recreational experiences, Above all, continued 

concerned support must be given to programs which will rid 

the River of pollution sothat its full recreational potential 

can be realized, The acquisition or protection of the entire 

River, banks and wetlands, must have top priority, '"' 

ee ee ee ee er ee 

As the successor to separate Parks, Sanitary and Water Supply 

authorities established in the late nineteenth and early twentieth cen- 

turies, the M,D,C, exercises comprehensive statutory and regulatory 

powers over the Charles River area, The Commission owns or controls 
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nearly all of both banks of the Charles River between the Charles 

River Dam at Leverett Circle, Boston, and the Watertown Dam above 

Galen Street, Watertown, In addition, the Commission owns or con- 

trols the major portions of both banks of the Charles River between 

Watertown Dam and South Natick Dam, Its total holdings encompass 

39,1 miles or 80.5% of the 48.6 miles of the Charles River shorelines 

between the Boston Dam and Route 109 Dedham-Boston, 

Together the Planning Division, Engineering Division, Parks and 

Recreation Division, Enforcement Unit, and its Administrative Office 

have expended hundreds of millions of dollars over the terms of nearly 

a century to enhance the Charles as a water resource, Responsible 

not only for the Basin but also for upriver shorelines, the Commission 

is authorized to acquire and beautify open spaces adjacent to the river 

for exercise and recreation, Its powers also extend to flood control 

dredging between Watertown and the South Natick Dam and to the 

management of other impoundments along the main stem and Mother 

Brook, Inthe water quality field, the M,D,C. has undertaken several 

projects to reduce or eliminate pollutional discharges into the Charles 

and is empowered to prohibit any injurious sewer connection, 

The Recreation Division of the M,D,C, operates all recreational 

facilities and oversees the development of organized recreation pro- 

grams, It has under its jurisdiction 21 artificial ice-skating rinks 

with 7 more in the design process, 16 outdoor swimming pools and 

3 indoor swimming pools, 17 salt water beaches, 4 fresh water 

beaches, 2 golf courses, 2] athletic fields, 40 children's play lots 

and boating, picnic and band concert facilities, 4 Existing plans in 

the Charles region call for like facilities which will better serve the 
recreational needs of a growing population, 

® Massachusetts Department of Natural Resources me ee ae ee es we ee ee ——_—— — _—_ -_ — ————e 

The D,N.R, report ''Outdoor Recreation and Environmental Con- 

servation in the Charles River Watershed" expresses the following goals: 

es ee ee 
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1, Protect all of both banks of the Charles River from end 

to end to establish in perpetuity a linear scenic and recrea- 

tional waterway and adjoining landways for human enjoy- 

ments: Canoeing, fishing, boating, bathing, bicycling, 

hiking, horseback riding, picnicking, sightseeing, bird- 

watching and just plain grass-sitting, for examples, 

2. To link up in perpetuity wherever feasible all existing 

public and semi-public lands on or near the Charles 

River banks, This will protect existing reserved lands 

and will re-enforce and enlarge the outdoor recreation 

values of the entire reserved land system in the Charles 

River Watershed..... 

The Coordinating Committee recommends that the outdoor re- 

creation and environmental conservation plan prepared by the Massachu- 

setts Department of Natural Resources be accepted as the definite guide 

for the development and beneficial use of the water and related land 

resources of the Charles River watershed. > Further, conservation 

areas of approximately 1000 acres at seven sites designated by the 

Soil Conservation Service should be preserved as open space, To 

that end, action should be taken by local Conservation Commissions to 

excite community interest and apply for self-help funds offered by the 

Massachusetts Department of Natural Resources, 

The Committee also finds that there is need to construct new 

fish passage facilities and upgrade old ones as a part of maintenance 

programs at existing dams, The character of the Charles River is 

dependent on such dams to create pools of substantial width and length, 

Without them, the river would be narrow and only barely visible during 

much of the year, 

eu ticonsations 

Since the initiation of the Charles River Study, many private per- 

sons and local authorities in the watershed have expressed great in- 

terest and enthusiasm in canoeing opportunities on the Charles, Asa 

ae eS SO 

5 See Appendix G for a full description of the D,N,R, plan for the Basin, 

43 



part of their response to that concern, members of the Corps! New 

England Division floated the Charles by canoe in May 19672 “The 

canoe team located favorable sites for launching and landing canoes and 

collected other information of value to those who enjoy this relaxing 

form of river recreation, The potential sites identified are enumerated 

in Attachment II of Appendix H and shown on Plate 1 at the back of this 

report, It is hoped that this information will be the basis for an im- 

plemented canoeing program in the Charles main stem, 

Within the Lower Charles area, opportunities for bikeways abound, 

The bikeway system offers valuable recreational outlets for an urban 

population and should become a priority item in local planning efforts, 

Federal assistance monies can be made available by the Bureau of 

Outdoor Recreation, Department of the Interior, the Department of 

Housing and Urban Development Open Space and Beautification Programs 

and the Urban Renewal Administration for Urban Planning Assistance, 

as well as the Highway Beautification Act of 1965 administered by the 

Bureau of Public Roads, 

Particularly exciting are recreation potentials related to fish and 

wildlife productivity. In the short terms communities may supplement 

water-oriented forms of recreation by creating small ponds or con- 

servation pools at the sites recommended by the survey work of the 

Soil Conservation Service, More ambitious plans call for the res- 

toration of the anadromous fishery in the Charles main stem, Healthy 

communities of alewife and American shad will be possible, however, 

only as improvements in water quality and the construction of modern 

fish passage facilities become realities, 

Development and management of upriver marshes could be the 

province either of the Massachusetts Department of Natural Resources 

or the Department of the Interior, The Coordinating Committee 

recommends that the fish and wildlife plan for water resource develop- 

ment in the Charles River include at least the following: 

6 See Appendix F, Impoundments and Tributary Watersheds, for details 

of the Soil Conservation Service report, Towns seeking financial 

assistance for creating conservation areas should make application to 

the Department of Natural Resources through their Conservation 
Commissions, 
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Conservation and enhancement of the indigenous warm- 

water fishery with specific attention to the creation of 

additional lake-type fisheries, 

Cons ervation, enhancement, and creation of trout habitat 

and trout fishing opportunities, 

Enhancement of the fishery based upon anadromous fish 

species, 

Preservation and enhancement of existing waterfowl 

habitat with the creation of additional waterfowl] habitat 

needed for breeding, resting, and feeding. Waterfowl 

hunting opportunities should be explored, 

Preservation of all existing wildlife resources in connec- 

tion with water resources development. 
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B, FLOOD MANAGEMENT CONSIDERATIONS 

1, The Lower Charles 

The flood problem in the Charles River Basin is principally the 

result of intense urbanization which shortens normal storm runoff 

periods, Aggravating the situation is the lack of control over the 

water level of the Basin in which the runoff collects, Alternative 

solutions considered to mitigate this problem were upstream reser- 

voir storage diversion and the provision of pumping facilities to afford 

a reasonably constant level in the Basin at alltimes. Thought was 

also given to the use of flood-proofing and zoning measures to de- 

crease future flood damages in the area adjacent to the Basin, How- 

ever, when it became clear that these latter measures would require 

vast sums of money and completely disrupt normal city functions, 

this alternative was abandoned, Since the upstream reservoir scheme 

also did not appear to be cost-effective, control of the water level in 

the Basin with a pumping station became the one positive and econo- 

mically feasible method of achieving the desired results, 

Moreover, the findings of the Charles Interim Report submitted 

29 May 1968 documented the need for enlarged locks at the mouth of the 

Charles and means of discharging excess Basin waters to Boston Har- 

bor against the tide during the nearly ten hours daily when the harbor 
level is equal to or higher than Basin level, The existing single navi- 
gation lock at the Charles River Dam is inadequate for handling the 
ever-increasing recreational and commercial boat traffic requiring 
access to the Charles River Basin. Completed in 1910, the lock is 
even now the cause of considerable congestion and delay with a service 
load of some 1,100 vessels, As the fleet of pleasure craft and transient 
trailers increases to 2,550 by the year 2020, navigational problems 
will grow steadily more pronounced, Because the sole existing lock 
cannot be economically enlarged and additional locks at the same site 
are not feasible, the optimum plan for permanently removing the 
Charles bottleneck calls for abandoning the existing lock and providing 
new ones, 

To meet both these needs, the Interim Report recommended con- 
struction of a multiple-purpose dam in the Charles River in the vicinity 
of Warren Avenue, Boston, In addition to three navigation locks, the 
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new dam will include a large pumping station and the foundation for an 
overhead traffic viaduct. Under normal conditions, conduits will dis- 

charge excess Basin inflow to tidewater, During a flood threat, pumps 
would provide such discharge to eliminate lowland and sewer flooding, 

Saltwater intrusion into the Basin would be virtually eliminated, and 

a fish passage facility will be included to afford immediate access to 
habitat upstream to the Bleachery Dam at River Mile 11.8. In all 

cases, the preservation and enhancement of the highly-prized urban 

environment created by the lower Basin remains a prime engineering 

consideration, 

feo the Midde and Upper Charles 

In the past, flood damage in the Middle and Upper Charles water- 

shed has not been major, There are buildings subject to flooding, but 

their total number and the associated monetary losses are relatively 

small, ? Although it would appear that at the present time no structural 

improvements are warranted, serious problems are inevitable unless 

strong corrective measures are sought to hold future flood losses to a 

minimum, If the upstream natural valley storage areas are not pre- 

served and uncontrolled urban development continues, many areas not 

previously susceptible to flooding will suffer serious flood damages in 

the near future, 

Because the prevention of flood damage is far more costly and 

difficult after urbanization has taken place, the Committee recommends 

that local action be taken first to prevent additional building in flood- 

prone areas, This could be accomplished through enactment and im- 

plementation of flood plain regulations suchas zoning, sub-division 

regulations, building codes, and health regulations, Watershed 

communities which have had the foresight to institute flood plain 

zoning already are shown in Table 8, 

7 As noted above in Part III, D, concentrations of industrial and 

commercial properties are located in Waltham, in Newton, at an 

office park in Wellesley, at an industrial center on the Newton- 

Needham line, a shopping center in Dedham, and in an industrial 

park on the Boston-Dedham line, Upstream of Dedham there is no 

industrial or commercial development as such, 
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Next, assistance should be given those who have already located 

in flood-prone areas, Typical measures would include flood proofing 

of buildings, long-term evacuation programs and flood insurance, 

Flood damage can also be reduced appreciably by taking evasive or 

protective action based on flood predictions and warnings, Although 

the effectiveness of warnings varies greatly depending upon the action 

time allowed between the predicted flood and its occurrence, studies 

have shown that on the average about ten percent of flood damages 

could be avoided through proper reaction to flood forecasts, Reaction 

can take the form of temporary flood proofing of stationary equipment 

and machines, the evacuation of goods, or the building of temporary 

protective works, 

Finally, efforts should be made to secure control of critical 

flood-influencing land. These efforts should be made at all levels of 

government; community, state, and Federal, and also through the 

influence of citizens and private groups, Considerations should in- 

clude watershed land-use control measures and the clearing of debris 

from water courses, 

As discussed above, the fact that the Charles River watershed 

has not yet had a serious flood problem is due to the modifying effect 

of swamps and marshes on high flows, These areas store water that 

would create flooding and gradually release them without causing serious 

damage. The capacity of the valley storage in the Middle and Upper 

Charles has been hydrologically determined and prime sites for acqui- 

sition have been identified. Figure 8 and Tables 9 and 10 show the 17 

wetland areas suggested for preservation, 

In area, storage sites recommended for acquisition total about 

8,500 acres located in 16 cities and towns, The size criterion applied - 

100 acres minimum - was a Coordinating Committee decision based 

upon ease of wetland management, Area ''A''! which initially was 

thought to exceed the 100-acre limit upon field check was found to have 
been partially filled and substantially developed, It was, therefore, 

omitted from consideration at that time. Subsequently, local interests 

have indicated an intense desire to have area ''A'' included in the natural 

valley storage plan, and it will be reconsidered during the detailed 

engineering and design phase, 
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TABLE 8 

CHARILES RIVER STUDY 

COMMUNITIES 

WITH 

FLOOD PLAIN ZONING OR CONSERVA NCY ZONINGS 

A cota Pitiage ay Frontage on Principal Tributaries _ . City or Town Flood ; ongervancy 

Aroatin Sielvics River Left Right blood Plain Zoned Plain Zoning 

Charles KR. |Left Right Bank Bank Area Elevations Zoning Adujted 
Watershed |Bank Bank Name Miles Miles Acres MSI. Adowcd 

i. Ashland 4.3 

2. Arlington 6.3 
3. Bellingham 42.0 6.78 6.50 Hopping Brook 0.4 0.4 

. Beaver Brook 1.4 1.4 

4. Belmont 40.0 kee 
5. Boston 57.2 0.67 10.44 Muddy River 0.0 2.2 . 

6. Brookline 100.0 Muddy River 2 0.0 

1. Cambridge 64.6 6.13 

8. Dedham . 66.9 6.17 6.87 Mother Brook 416 9% yee 
Diversion 0.1 0.1 

9. -Dover 65.5 10.77 Trout Brook 2.0 2.0 Yes. 

10. Foxboro 0.1 
; Il. Franklin 90.7 4.41 Shepard Brook 1.5 1.5 2, 450 Varies Yes 

Mine Brook 5.0 5.0 
12. Holliston 99.5 Bogastow Brk 2.9 3.0 

Chicken Brk 4.1 4.1 
Hopping Brk 4.0 4.0 

13. Hopedale 18.8 1.77 
14. Hopkinton 10.2 0.26 0.26 
15. Lexington 29.5 
16. Lincoln 61.3 Stony Brook 3.0 3.0 . ve 
17. Medfield 78.1 9. 06 Stop River 2.0 2.0 1,415 125 Yes Yes 
16. Medway 100.0 5.78 1.17 Chicken Brk 3.3 3.3 
19. Mendon a 0.91 Hopping Brk 2.2 2.2 

20. Milford 86. 3 5.64 4.90 Lake Louisa 
Outlet 0.3 0.3 

21. Millis | 100. 0 0.27 1.61 Bogastow Brk 4.5 4.5 1,280 125 Yes 
22. Natick 55.2 2.95 2.87 _ Davis Brook 2.0 2.0 

Indian Brook 1.8 1.0 
23. Needham 100.0 1.93 Fuller Brook 1.5 1.5 672 Varies Yes ae Barts 100. 0 11.88 Varies Yes Yes * orfolk 99.7 2.04 pe eet ne ; E 3 800 Varies Yes Yes 

26. Sherborn 83.4 4.65 Indian River 0.5 1.5 343 #25 ves 
Farm Pond 

Outlet 0.5 0.5 

Sewall Brk 3.0 3.0 

} Bogastow Brk 0.1 0.0 

27. Somerville 33.9 ' 

28. Walpole 1.0 Stop River 0.0 1.0 Yes 
29. Waltham 100. 0 3.21 ente Stony Brk : 2.0 0.0 

30. Watertown 86. 3 4.47 0.70 
31. Wayland 2.6 

32. Wellesiey 100.0 5.24 Waban Brk 0.5 0.5 Yer Yes 
Fuller Brk 2.8 2.8 

33. Weston 91.0 2.59 Stony Brk 2.5 4.7 

34. Westwood 34.0 0. 06 
33. Wrentham 43.4 

NOTIS: -eit or Right bank designations are moving from source to mouth. 
Beiaci pal tributaries are limited to non-urban waterways 

\reas of flood plain zoning are based on approximate measurements on USGS Maps I" # 2, 000 

: 
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Natural valley storage was by no means the only flood control 

alternative considered, Structural means also figures prominently in 

the study; retention reservoirs upstream of damage areas, concrete 

walls or earthen dikes to straighten and channelize portions of the 

stream, etc, All of these techniques, however, threatened adverse 

consequences for the quality of the environment, | 

Early in the study an analysis was made of potential flood storage 

reservoir sites, As expected, optimal reservoir locations fell in the 

natural valley areas since the greatest amount of water could be stored 

there for the least height of dam, Reservoir sites for flood control, 

low flow augmentation, and recreation considered in detail were in 

South Natick, North Bellingham, and Millis, Later, these sites were 

eliminated because of the small benefits produced, high real estate 

costs, adverse effects on water quality in their relatively shallow pools 

and nutrient problems hastening their eutrophication. 

Tributary multiple-purpose flood control reservoirs were studied 

by the Soil Conservation Service of the Department of Agriculture in 

cooperation with the Corps. Preliminary investigations were conducted 

on 47 potential impoundment sites, All but 12 of these were found to be 

unfeasible because of poor site conditions or land rights problems, Of 

the remaining twelve sites, 7 were eliminated because they conflicted 

with the natural valley storage program, Generally, flood control 

reservoirs are impractical in the Charles River Basin because of the 

limited amount of drainage area that can be controlled and because 

flood damages are not significant in the upstream tributaries, 

Consideration was also given to the effect of flood flow diversion 

on Mother Brook and the Neponset River, The 1968 flood demonstrated 

that the non-damaging capacity of the brook is approximately 1, 000 c.f. s. 

Apprehension by abuttors about rising stages caused the M,D,C, to 

_check the rate of diversion, Findings indicate that diverting flood flow 
from the Charles would cause extreme problems on Mother Brook and 

that the maximum rate of diversion should not exceed 1,000 c.f.s. (See 

Appendix D, Hydrology and Hydraulics), 

Finally, local protective works were also considered, These would 

include not only diking and walling along extensive sections of the river 

adjacent to high damage areas, but dredging and concrete lining to 

/ 
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increase channel flow in other sections, Again both dollar and environ- 

mental costs were thought to be excessive. A local protection layout 

made for a ten-mile length of river considered to be highly flood prone 

resulted in a cost estimate of $30 million. Beyond exorbitant construc - 

tion cost, social and environmental impacts were unacceptable; dis- 

ruption of traffic, causing hardship to local merchants and inconvenience 

to the public, and the extinction of a lovely stream, Evacuation from 

and relocation of structures in flood prone areas proved to be even 

more costly than local protection for existing buildings, 8 

@ Protection Through Preservation 

If not preserved through an aggressive land acquisition plan, the 

utility and beauty of essential wetlands will be forever lost, If the 

Route 128 experience is repeated in the Upper and Middle Charles, wet- 

lands will be filled and river banks lined in the search for buildable 

space, Unlike true marshes, these ''wet meadows" are easily drained, 

filled, and developed, If no restrictions are made, in twenty years 

upstream communities will be replicas of the Lower Charles cities; 

their tangle of roads, asphalted parking lots and steamy rooftops, 

———— ——___— ——————— 

8 In some isolated cases, of course, flood proofing is strongly indi- 

cated; a home in Medway, an office park in Wellesley, etc. Com- 

petent firms can handle individual problems with window sealing, 

watertight bulkheads and temporary closures used only when flooding 

is imminent, 

Further, in communities which have experienced flood damage, indi- 

viduals should investigate the National Flood Insurance Program 

administered by the Federal Insurance Administration of the Depart- 
ment of Housing and Urban Development (HUD). This program utilizes 

services of the private insurance industry and provides for Federal 
subsidization of flood insurance on single to four-family structures 
and small business properties and their contents, The insurance 
covers damage caused by overflow of either inland or tidal waters on 
flood-prone land, Upon submission of satisfactory evidence of positive 
interest, a community is placed on a list of those eligible for rate- 
making studies, When the rate-making study has been completed and 
satisfactory assurances of land use and control measures submitted, a 
community is declared eligible for flood insurance and its property 
owners may obtain coverage, 
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It should be noted that protection through preservation is not an 
idea imposed from the Federal level, Many town planning reports have 
acted to protect river areas and marshes through flood plain zoning, 

established conservancy districts or recommended outright town 

ownership, By enacting comprehensive land use plans and zoning 

ordinances, municipalities have demonstrated a sensitivity for wet- 
lands protection and the need to channel development. As flood con- 
trol areas and simply as lovely places for wildlife and passive recrea- 

tion, wetlands have proven to be an excellent public investment 

generating multiple returns, 
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PART V: DETAIL OF RECOMMENDED 

FLOOD MANAGEMENT PLAN 

The flood protection needs of the Middle and Upper Charles Water - 

shed can be satisfied without costly and environmentally disruptive new 
structures, By acquiring the natural valley storage areas in this region, 

the Federal government can at once achieve its flood control objective 

and realize bonus benefits in recreation and wildlife conservation, 

Such a strategy is fully compatible with state and local legislative 

intents and the expressed concerns of private citizens' groups. But 

timing is the critical element, Unless acquisition proceeds rapidly 

now, the opportunity to implement a natural solution to an inescapable 

problem will be forever lost. Once the tide of development comes and 

the filling of wetland areas begins, there is no return, 

A, QUALITATIVE ASPECTS 

Li Development of Project System 

The total extent of swamps, marshes, and wet meadows in the 

Charles River Watershed is estimated to be approximately 20, 000 acres 

in parcels ranging from less than one to more than 2, 300 acres. Al- 

though it was known that each wetland area accounted for some portion 

of overall storage capacity, the acquisition of rights over every site 

with flood control potential was considered impractical. Hence, by 

establishing selection criteria, the Charles Study team attempted to 

discriminate among wetland areas to identify those most crucial to a 

comprehensive water management plan. One standard for evaluation 

was hydrologic performance, Using the March 1968 flood as represen- 

tative of the flood of record, project engineers noted the extent of inun- 
dation in storage areas, Approximately 10,000 acres located in nineteen 

areas immediately adjacent to the Charles or ona large tributary were 

selected as having superior flood retention capabilities, Added to these 
data were management-oriented considerations; 100 acres emerged as 
the minimum size for ease of Federal purchase and administration, 
Smaller areas not only offered proportionately less capacity per unit 
of area, but they were impractical as components of a management 

42 



\ s 
/ SS oe psd Ang pet at cea als lrg 7 BURLING TON \ Coa ae Ge 

/ Y } BEDFORD } Nt Ky 
A ‘ . j/ 8OXBOROUGH / cea i 1 oN o SJONEHAM 

/ Ww, 7 WOBURN ¥. 4 y / 4 Sal \ -) Tf * CG CONCORD \ / Ne Pere ae 1. oO 
: iN / may, Y e / | \G om S Pec f / LT | Noe m / | MELROSE® ; ~ ‘ ~ \ Nc WINCHESTER SL] ‘A 
~/ Pee / y LEXINGTON ‘x J Oe a 
7 rh “s / ve \ ceptor ray grantor! 4 | Ys. 7 ) / / Ma / feeow. | || hee oc : \_ MEDFORD 4 EEN MAYNARD Sa ns LINCOLN AA “INGTON STAG See 

ole, iS, re a Soa = {x \ ~ ~~ ~ i) ate aa Qe ais VERMONT RS ACO} 
~ 2 is ¢ & eo. <c] ~./ Ny WALTHAM » Ly 

HUDSON 7 SUDBURY | / cont Bp NT “Coe 
/ 1 | r 4 : ‘OnNe = = ‘ 

he teeeraa| lh ) AE: Saas 
ay WAYLAND \ Fo. 

\ y pVESTON oe C 
MARLBOROUGH F>— \ Wy, ee 

j shel ,; a NEWTON oe 7 

f de é 
SOUTHBOROUGH |} / \ 

/ oa. od 

x ‘ { Pn 
~ / tee x CX 

\ / ving he 
o= S a nw ies 4 f 4 N ae 

Nan \ De Cee DER \ } 4 es Ee ASHLAND r ¥ j ‘ a 2 

; LS ! , 
HOPKINTON ej F be wef wooo a iON regis im 

ee eee ae = x AG) /* ( A of ) ! Va ext ¢ \ C 

J / y) Ney Y Sa LS wes ¢ ye . \ 7 J <M, ay fakes P Cal < NORWOOD ¢ , & \ \ ( Li f ted | \ * ( iv i “A na CANTON Ne i 
cd -——4y Z 

i IN ' 4 \ \ \ 7 f 

Bye / ‘ | Charles River ne Lon AiTUN' \ aN ( = - gre Lp ( , \. Om. ate ; aaa ‘ r r Ae See eee ty AVON S 
\ 3 2k y \ { 

> BELLING ¥ { NORFOLK i x 5 pee es 
& a = / M » ieee an SHARON \ ee 

j RANKLIN - - \ 4 eae © MENDON arr is is \ fare ae i / Nie tae eee | ! N / ~ \ se \ © D j FOXBOROUGH Nie is: | WRENTHAM pet \ 

| : O yy A er \ EASTON yi \ _— ae Pd 

TaLACKSTONE} } GE _ 
1 

tJ 

\ 
\ 

a 

Pred MAN SFIELD 
- > 

CHARLES RIVER WATERSHED 
NEW ENGLAND DIVISION, CORPS OF ENGINEERS 

fe) 5 

SCALE IN MILES 

NATURAL VALLEY STORAGE AREAS 
AREA OF HIGH LOSS POTENTIAL 

FIGURE 8 



i." Ta: ahi ie AT hy 44 FARR inka lace ak 
wae 0 ae wa)" thy hy | f ney rip Lan i y 

i nn Mi; ; 7 vel - P tT rand 

Le PY, i, Dit if me aA 

*% 
i AMA J ’ i, k i by 

id ii ae by agit Vea 

‘ ie mY 
iy}, . ew ’ 

Ln iv 
; “ ; ees 

' 

; ee 7 
‘ , hie 

: 
Tr ee 

‘ a 4 Lay 

hae Ait 
' ) 

vr; | ee a, 

iar! ‘ \, 
; ’ 5 

t 

rl j ’ j 

A 

fy 

A 7 

le i 
i+ j 

ay : 

4 

hy 

' \' vf 
j 

“' 

mAh) fh? ma 
nel | 
a 5 Le 

6 
i | Py rs ‘ 



system, Indeed, not all areas containing more than 100 acres were 

selected for protection where more convenient, primary storage sites 

were considered adequate, ! 

Geographically, the natural valley storage areas identified in this 

way appear to be separate units scattered uniformly across the water- 

shed, Hydraulically, however, they behave as a single, integrated 

storage system which retards and desynchronizes flood flows by 

routing them sequentially from one area to another, By contrast with 

the rapid transmission of water in a continuous stream, it is the very 

inefficiency of transmission that is desirable. In effect, the system 

behaves like a single flood control reservoir broken into many separate 

Dicces, 

As a system, the natural valley storage areas included in the 

recommendations of the Division Engineer have provided and, with 

protection, will continue to provide substantial flood control for all 

events as great as the Standard Project Flood. The seventeen areas 

utilmately designated as project components are estimated to control 

75% of Charles wetland and lake storage or about 42, 000 acre-feet, 

Since the 1968 flood provided an opportunity to observe wetland behavior 

in a situation comparable to that of the flood of record (1955), engineers 

studied the extent of inundation in detail, They concluded that the ele- 

vation of the 1968 flood would be the appropriate "design height" of 

acquisition in the natural valley areas considered for the project. 

1 The nineteen areas originally identified were reduced to seventeen 

when two areas were found to have been sufficiently developed to 

impair their flood water retention capability. In light of citizen 

concern for protecting even these areas, one, designated ''A'', is 

being reconsidered for inclusion in the recommended plan, 

2 Appendix D, Hydrology and Hydraulics, discusses the hydrograph 

analysis performed to calculate the storage capacity of the upper 

watershed, Findings indicated that during the August 1955 flood of 

record approximately 50,000 acre-feet, the equivalent of about five 

inches of runoff from a drainage area of 184 square miles, were 

stored above the gage at Charles River Village. 
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Next, to optimize the unit cost per area, a real estate appraiser made 

field checks of every wetland designated for Federal control, Simul- 

taneously, to determine compatibility with the intentions of local 

planning bodies, study engineers reviewed town master plans ior 

their treatment of wetland areas. However, no attempt was made to 

analyze the cost benefit economics of individual areas because each 

was considered to be an integral part of the overall hydraulic chain. 

Should one be excluded and its storage capacity eventually lost, the 

integrity of the whole system would be undermined, Thatis, the next 

dow nstream storage area would be overtaxed and produce increased 

periphery flooding, Then, from the flood management standpoint, the 

only practical solution would be to improve drainage in this second 

storage area -- voiding the storage effectiveness for which it was 

acquired and moving the problem of excess flows progressively down- 

stream, 

2. Forms of Acquisition 

The natural valley storage areas selected may be protected by 

acquisition in fee or preserved in their natural condition through ease- 

ments restricting building and filling on wetlands, To eliminate the 

cost of purchasing buildings situated on land contiguous to the wetlands, 

acquisitions will not include improved sites, Nor will access to im- 

proved properties within prospective sites be restricted, In those in- 

stances where utilities or municipal or State facilities such as pipe- 

lines, electric or telephone lines, etc., fall inside a site, it is assumed 

that a permit or easement will be granted to allow them to remain in 

place, Where substantial amounts of high land are surrounded by a 

site, access will be granted over the wetland areas to avoid the crea- 

tion of landlocked property. 

For individual owners who would not favor outright acquisition, the 

option of having an easement placed on their land will be considered, 

Through permanent easements, private owners would retain the right 

to live on the land and enjoy any other rights not specifically acquired 

Moreover, the public would obtain not only the right to prevent the 

alteration of drainage characteristics, but to manage lands for maximum 

fish and wildlife productivity, In addition to rights of restricted access, 

the government would enjoy the privileges of habitat manipulation, in- 

stallation of nature trails and outdoor education facilities and any 

facilities to maintain a Federal refuge. 
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Table 9 

NATURAL VALLEY STORAGE AREAS 

Designa 

tion Stream Acreage Gommunities 

Beaver Brook ‘Lexington- Belmont- 
(To be reconsidered) Waltham 

Charles River 3 Needham -Newton- Boston- 

Dedham 

Trout Brook Dover 

Fuller Brook Needham 

Indian Brook Natick-Sherborn 

Sewall Brook Sherborn 

Charles & Stop Rivers Norfolk-Sherborn- 
Medfield- Millis 

Bogastow Brook Medway- Millis 

Tributary to Bogastow Sherborn 
Brook 

Dopping Brook Holliston-Sherborn 

Stop River Norfolk 

Mill River = Norfolk 

Mine Brook Franklin 

Mine Brook Franklin 

Miscoe Brook Franklin- Wrentham 

Hopping Brook Holliston-Medway 

Stall Brook Bellingham 

Dh Bn Mnns Qnty Ba a Rea Charles River Bellingham 

se 



RECOMMENDED ACQUISITION SITES, BY TOWN 

Wetland Acreage 
Town/ Cit (acres 

Millis 

Medfield 

Norfolk 

Franklin 

Holliston 

Needham 

Sherborn 

Bellingham 

Dedham 

Dover 

Medway 

Newton 

Wrentham 

Walpole 

Natick 

Boston 
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<P Management of Natural Valley Storage Areas 

The natural valley storage areas, acquired either by purchase or 

through easement, will be maintained by the United States under the 

supervision of the Division Engineer, Corps of Engineers, Waltham, 

Massachusetts, The acquired areas acting as a flood control reservoir 

will be maintained for the reduction of flood flows throughout the entire 

watershed and for potential high damage communities downstream, 

Periodic inspection of the natural valley storage areas will be made by 

Division personnel to insure that the areas remain in their natural state, 

Although the primary purpose of preserving the wetland areas will 

be for flood management, much of the wetlands protected will be managed 
as aywildli ote OE A ited public access, Table II lists categories 
of ownership for the 17 natural valley storage areas, The 6,184 acres 

now in private hands will be considered as a potential addition to the 

National Wildlife Refuse Program of the U. S. Bureau of Sport Fisheries 

and Wildlife, Department of the Interior, The 429 acres maintained 

in perpetuity by Trustees of Reservations and the Massachusetts 

Audubon Society will continue essentially in its present use. Property 

classed as municipal (589 acres) will be evaluated for its present use 

as well as its adaptability for a refuge, The 1, 220 acres owned by the 

Commonwealth is currently divided as follows: 

(1) _Corrections Department 77 acres 

(2) Mental Health Department 390 acres 

(3) Department of Natural Resources 105 acres 

(4) Metropolitan District Commission 648 acres 

With the exception of category (4), State property will probably 

continue in its present use, subject only to the right of flowage during 

flood periods, The 648 acres of wetlands presently owned by the Metro- 

politan District Commission is being considered by that agency for low 

intensity recreational use, Onthis acreage, a flowage easement is 

sufficient for flood control purposes. However, if it is the wish of the 

State, the Federal government is willing to acquire the land and make 

it available under long-term lease arrangements assuming, in addition, 

one-half of the separable first cost of recreation facilities, in accord- 

ance with P. L. 89-72. During the advanced engineering and design 

3 Based on similar units in the National Wildlife Refuge System, the 

annual costs of operation and maintenance will be approximately $50, 000. 
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stage of the study, an investigation will be made to determine if there 
are suitable opportunities for recreational development. The Common- 
wealth of Massachusetts has indicated its support for Federal assist- 
ance should recreational opportunities materialize. See Attachments 
for letter of comment 2 May 1972 from the Commonwealth of Massa- 
chusetts. 

It is a safe assumption that a large number of landowners will 
prefer easements to sale of their property; the actual amount of land 
to be acquired in fee will not be known until acquisition procedures 

begin. A factor to be considered in deciding the form of acquisition, 
i.e, fee or easement, will be the efficiency of project administration 
and maintenance, Once that determination has been made for each 
parcel, detailed procedures for management can be drawn up and a 

cooperative agreement written with the responsible agency. Also con- 

sideration will be given to coordinating the protection and management 

elements of the plan at a single level of government. 

4, Wetlands Outside the Project 

As noted above, there are approximately 20,000 acres of wetland 

area in the entire watershed, Of this total, about 8,500 acres of wet- 

land have been designated by the Corps as having significant flood 

water retention capabilities to be included in the multiple resource 

management plan for the Charles River watershed, Federal acquisition 

will effectively protect these properties, but the fate of the remaining 

11,500 acres of natural storage is also important to flood control in the 

Middle and Upper watershed, This is land outside both the Corps flood 

management plan and the Department of Natural Resources Corridor 

Plan; small wetland areas that individually have a less significant 

regional effect on flood run-off than do larger areas, The alarming 

development trends discussed earlier apply equally to these properties 
Some manner of land use control is imperative for as even these smaller 

areas are developed and graded, increased run-off will overstress 

streams and abutting major wetlands. 

Fortunately, most communities still have enough open space to 

make the course of future development a matter of choice. Time, how- 

ever, is running out. Before development pressures become irresistably 

strong, municipal authorities and private citizens should take advantage 

of the Commonwealth's aid program for green space preservation, 

Through their Conservation Commissions, towns may receive up to 

75% (50% Federal, 25% State) financial assistance on acquisition projects, 

Other restrictions short of purchase can also be effective; gifts, con- 

servation easements, and zoning, Whatever the means, delay means 

the forfeiture of inestimably valuable public benefits, 
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Table 1l 

OWNERSHIP OF NATURAL VALLEY STORAGE AREAS 

- ACRES - 

Private 

Conservation 

§' Area Private Soc. Municipal State Total 

To be reconsidered A 

B 

C 

D 

E 

F 

G 

H 

180 

00 1 400 

6, 184 8 422 

or 



B, QUANTITATIVE FACTORS 
ee 

cs Real Estate Cost Estimates 

The figures developed for Table 12 are based on the assumption 

that no.construction will occur on designated sites, and, consequently, 

that there will be no flood damages to existing improvements from other 

than natural sources. Two sets of real estate cost estimates have been . 

prepared to optimize acquisition expenditures, 

Plan No. 1 assumes that all low lands situated within the 

areas designated as natural valley storage areas would be 

acquired, In the case of improved lots or potentially 

developable lots, it proposes that only restrictive ease- 

ments over the very low portions of lots (rear or side 

yards) be required, Thus future uses of the higher front 

portions would remain unaffected. : 

Plan No, 2 contemplates only the acquisition of major par- 

cels of wetland areas and no rights over any portion of 

already developed lots or potentially developable lots. 

This plan greatly reduces the acquisition costs and the 

number of individual ownerships affected. 

The $2 million difference between Plans 1] and 2 reflects a change in the © 

limit of the taking line, Plan No, 1 takes fo a given elevation without 

regard to property line, Plan No, 2 onthe other hand skirts 177 pro- 

perty owners, By omitting marginal rear lot areas, total land area is 

reduced by only 313 acres but the cost difference is an impressive $2 

million, Thus, if the taking line is not modified, the project will cost 

25% more for less than 4% additional land. Since these areas abut the 

more frequently wetted land and since they are individual lots, it is felt 

that they are not threatened by further development, Therefore, the 
recommended plan for acquisition is Plan No, 2: 8,422 acres atan 

estimated cost of $7,000,000 excluding the lands held in perpetuity by 

the Trustees of Reservations and the Massachusetts Audubon Society. 

Although many owners will prefer easements, the Real Estate estimate 

is based on current real estate policy, as established by Public Law 

91-646, 91st Congress, S. 1, wherein full fair market value of property 

is allowed, It is this higher cost that is used in the cost justification, 

60 



U
O
T
J
E
I
S
P
I
S
U
O
D
 

W
O
T
}
 

P
a
z
e
u
U
T
U
I
I
T
 

A
:
 

Ue
Tq
d 

U
o
T
I
I
S
I
N
b
o
y
 

s
{
s
u
I
S
.
 

00
07
 

0
2
7
2
0
 

S$
 

00
0 

‘F
OI
 

‘F
 

s
|
 

£
0
9
 

|
 

Jo
r 

8
 

|
 

O0
0"
 

0.
02
: 

6.
 

S$
 

§
 

00
0 

“S
OF

 
=6.

=$ 
|
 

o
s
s
 

|
 

G
E
L
‘
S
 

|
 

e
T
e
0
L
 

00
0 

‘O
SE
 

00
0 

‘9
6T
 

00
0 

‘O
SE
 

00
0 

‘9
6T

 
02

 
00
F 

*S
 

00
0 

‘0
22
 

00
0 

‘Z
IT
 

00
0 

‘0
2z

 
0
0
0
‘
L
I
T
 

a
 

OS
T 

as
 

==
= 

--
- 

--
- 

--
- 

=-
- 

--
- 

x
e
 

O
 

00
0 

‘O
Ss

 
00

0 
‘6
S2
 

00
0 

‘0
S8
 

00
0 

‘I
EF
 

Ge
l 

SE
L 

d 
00
0 

‘0
02
 

00
0 

‘0
6 

00
0 

‘O
FZ
 

00
0 

‘O
ZT
 

92
 

GL
lZ
 

O 
00
0 

‘0
9T
 

00
0 

‘0
8 

00
0 

‘0
91
 

00
0 

‘0
8 

I
 

OS
T 

N 
00

0 
‘O

SE
 

00
0 

‘9
61

 
00

0 
‘0

8F
 

00
0 

‘
9
9
2
 

SS
 

00
F 

W
 

00
0 

‘O
€Z

 
00

0 
‘S

ZT
 

00
0 

‘0
€2
 

00
0 

‘S
ZI

 
91

 
O0
9€
 

K
T
 

00
0 

‘0
22
 

0
0
0
‘
9
¢
T
 

00
0 

‘O
FZ
 

00
0‘
2S
1I
 

€ 
00
F 

M 
00
0 

‘O
0T

 
00
0 

‘T
S 

00
0 

‘O
0T
 

00
0 

‘T
S 

(£
4 

O€
T 

Lf
 

00
0 

‘O
8E
 

00
0 

‘9
22

 
00
0 

‘0
€s
 

00
0 

‘O
FE
 

2
 

SI
E 

I 
00
0 

‘0
6s

 
00

0 
‘F
OE
 

00
0 

‘0
82
 

00
0 

‘F
SF
 

FL
 

09
6 

H 
00

0 
‘0

02
‘T

 
00
0 

‘¢
€0

9 
00
0 

‘0
0S
 

‘T
 

00
0 

‘2
08
 

0S
Z 

00
F 

‘2
 

5 
00

0 
‘O
L1
 

00
0 

‘S
6 

00
0 

‘0
S2

 
00
0 

‘O
FT
 

£2
 

Ge
l 

cl
 

00
0 

‘O
ZE

 
00
0 

‘6
81

 
00

0 
‘0
9¢
 

00
0 

‘6
12
 

PI
 

0S
Z 

aq
 

00
0 

‘O
SE
 

00
0 

‘€
02
 

00
0 

‘0
9¢

 
00

0 
‘
O
E
 

PS
 

OL
E 

ad
 

00
0 

‘O
8E
 

0
0
0
‘
S
0
Z
 

00
0 

‘0
09

 
0
0
0
“
S
S
E
 

89
 

S8
2 

8)
 

00
0 

‘0
0S
‘T
 

$ 
0
0
0
‘
6
2
0
 

‘I
T 

$
 

00
02

 
03

28
.1

 
-S,

 
1
 

0
0
0
)
.
 

Z
k
 

an
 

oF
 

SL
 

0S
0‘
T 

q 
p
e
t
r
t
e
a
p
t
s
u
o
o
s
v
i
s
 

3
9
q
 

O
F
F
 

V
T
 

s}
Ss
OD
 

e
n
T
e
A
 

pu
ey
T 

|
s
r
o
u
m
o
O
]
(
s
o
r
s
y
 

Ss
}S

OD
 

e
n
t
e
A
 

p
u
e
y
 

f
s
r
s
u
m
o
O
 

s
a
i
o
y
 

4/
7 

a
 

[2
70
.5
 

| 
O 

“O
NT

 
®
o
1
V
 

A
/
Y
 

T
e
y
O
L
 

O 
“O
N 

e
o
l
y
 

@ 
O
N
 

N
V
i
A
d
 

|
 

Te
 

ON
-N
 

¥i
 

Te
l 

S
L
S
O
O
 

A
L
V
L
I
S
A
 

T
V
A
 

A
O
 

A
L
V
W
I
L
S
H
 

A
Y
V
N
I
W
I
T
A
Y
d
 

e
o
l
y
 

CL 
t
e
,
 

<1 



2. Firs} Cost and Annual Charges 

The estimated total first cost of project is $7.34 million of which 

¢7 million is the real estate cost, Real estate investigations included 

a physical inspection of each area to determine the type of property 

involved, present use, highest and best use, and physical characteristics, 

Where available, assessors' property maps were consulted, Moreover, 

a preliminary market study was conducted in the vicinity of each 

designated natural valley storage area, Personal contacts included 

real estate brokers, appraisers, local assessors, several town engi- 

neers and building inspectors, members of community conservation 

commissions and other local and state officials or private individuals 

with a general knowledge of real estate values for a givenarea, Asa 

result of the investigation into recent property transfers comparable 

to those affected by the proposed acquisition program, the values used 

in the cost estimates are considered to be representative of fair market 

value, 

The balance of $340,000 is designated for engineering and design to 

more accurately fix the high water line within selected natural valley 

storage areas, Photogrammetric surveys and detailed hydraulic analysis 

are included, together with the costs of preparing a master plan for 

each area and certain special studies, 

4 These include (1) analysis of the mechanisms necessary to facilitate 

joint local, state and Federal project cooperation, (2) equitable 
tax adjustments, and (3) regional guidance on resource planning 
objectives, It should be noted on the issue of potential tax revenue 
losses to communities that Chapter 58 of the Massachusetts General 
Tax Law provides for reimbursement of ''taxes lost by reason of 
property taken for flood control reservoirs either by the state or 
other Federal agencies", Thus, since the natural valley storage 
system for the Charles is viewed as one reservoir, the statute 
offers localities compensation contingent on favorable action by 
the legislature, 
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eae tirsi Ost and AnniiaL Charges 

Table 13 

SUMMARY OF FIRST: COSTS AND ANNUAL CHARGES 

(1971 Price Level) 

| Plan.First Cost 

Land value* 3, 834, 000 

Severance damages 2 Ley OL 
Administrative costs Tz2o7000 

Boundary marking 287, 200 
5, 796, 800 

Contingencies 1,203, 200 

Total real estate cost 1,000,000 

Engineering and design 340,000 

Total Plan First-Cost 7,340,000 

Annual Charges (100 year life) 

Interest (5-3/8% or. 0. 053750) 
Amortization (0, 00028) 

Operation and Maintenance 

Annual Charges 477,000 

*Includes state-owned land but not land owned in perpetuity 
by the Massachusetts Audubon Society and the Trustees of 
Reservations. 
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§ y77.5°° 
The total annual charges amount to $447,000; interest on the 

total investment, its amortization over a 100-year life, and all anti- 

cipated operation and maintenance charges, This latter estimate of 

$80,000 is based on the record of expenditures made at the adjacent 

Great Meadows Refuge in Concord together with the costs of inspec- 

tion and surveillance by Corps personnel, Because the productivity 

of the land ascends monotonically, no estimates for replacement 

items appear. Also possible loss of productivity of lands to the com- 

munities, brought about by project implementation was given considera- 

tion; however, any loss of productivity would be more than offset by 

enhancement to surrounding lands. 

44 Benefits 

The benefits for the Lower Charles River issue from the con- 

struction of the multi-purpose Warren Avenue dam described in the 

Interim Report of May 1968. The benefits projected for the Middle and 

Upper Charles River area relate to minimizing future flood losses and 

protecting the ecologic integrity of a fragile environment, 

Tangible Items 
The recommended acquisition of 8, 422 acres of wetlands will 

minimize increases in annual flood damage due to the loss of valley 

storage, Benefits are reckoned as the difference between annual losses 

under present land use conditions and those associated with the projected 

1990 loss of 30% of valley storage,” Annual benefits so derived amount 

to $647,000 on an average annual equivalent basis, Beyond flood control 

5 The methodology underlining such computations is based on hydro- 

graphic analysis to determine the effect of shrinking natural valley 

storage on flood flows, The volume of flood water was correlated 

with the amount of storage anticipated in several future years, i.e., 

at lower and lower wetland acreages, Other hydrographs assuming 

varying degrees of upstream storage were developed empirically 

using comparable flood volumes but with higher peaks in shorter 

time periods, The resulting stage vs, loss of wetland curves were 

the source of potential damage figures for increased flood heights, 

See Appendix D, Hydrology and Hydraulics, for fuller detail. 
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benefits, the wetlands acquired have an average annual conservation 

benefit of $124, 800. 

TABLE 14 

BENEFITS* 

Gain in benefits 

Description with project 

Trout Stream Fisheries 

Warm Water Fisheries 

Wildlife Habitat - Wetlands 

Wildlife Habitat - Water Fowl Hunting 

Nature Study 

*Does not include benefits accrued if the areas are developed 

and managed under the wildlife refuge system. 

Intangible Items 

Less amenable to quantification are certain other benefits attri- 

butable to the project, 

By protecting marsh areas inundated each spring, their 

continuing spring recharge to groundwater aquifers is 

assured, The productivity of existing well fields is 

Lherenveprolecteq: 

Natural flow augmentation of the main stem during 

periods of reduced precipitation will not be disrupted, 

The greenbelt created in the Middle and Upper Charles 

becomes an aesthetic haven for nearby urban populations 

otherwise condemned to the unremitting pressure of city 

life. Further, their enjoyment of the natural world 
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comes only at the expense of unwise development in the 

host communities, With careful attention to the equitable 

distribution of costs and benefits, a mutually satisfying 

symbiosis between urban and hinterland interests can be 

built, 

By inclusion in the National Wildlife Refuge System, the 

Charles Watershed can be built into a superior waterfowl 

breeding area, This together with low-intensity recrea- 

tional use will extend the pleasures of contact with the 

natural world to non-resident populations, 

4, Economic Justification 

A comparison of average annual benefits and average annual 

charges is as follows: 

TABLE 15 

BENEFIT TO COST RATIO 

Average Annual Benefits 

Flood Control $647, 000 

Recreation and fish and wildlife benefits 
provided by preservation of wetlands 124, 800 

$771, 800 

TI. 0 
Average Annual Charges 000 

Benefit/Cost Ratio inG to 1,0 

Benefits attributed to recreation and fish and wildlife because of 
wetlands preservation are not accounted separately and do not include 
those realized should the wetlands be enhanced as part of a National 
Wildlife Refuge System, Because of the incidental nature of these 
benefits, it is assumed that all costs of the project will be met with 
the funds of the United States. However, local cooperation is required 
to submit plans for any proposed constructions which could affect the 
existing drainage characteristics in the natural valley storage areas, 
Non-Federal interests are, therefore, requested to enforce legisla- 
tion affecting riverbank filling strictly, to maintain existing dams, to 
retain public lands, and to extend legislative relief to communities 
subject to potential tax losses, 
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C. CONCLUSIONS AND RECOMMENDATIONS 

Flooding in the Middle and Upper Charles is not now a serious 
problem, but with continued encroachment on the flood plain and loss 
of wetlands due to urban expansion, heavy damages will occur in future 
floods. In the event of a recurrence of the flood of record, losses 

would amount to over $12 million by the year 2020 with a stage four 
feet higher. 

It is concluded that the magnitude of such potential flood losses is 

sufficient to warrant the acquisition of the natural valley storage areas 

described in this report. It is further concluded that the watershed 

plan as proposed by the Coordinating Committee be used as a guide for 

the, immediate and future resource development of the watershed. 

Therefore, the Division Engineer recommends that Federal ac- 

quisition in fee or by easement of the major natural valley. storage 

areas within the Charles River Watershed be authorized as a multiple- 

purpose project for flood control, recreation, and fish and wildlife 

management and that further study be made during the pre-construction 

stages for the inclusion of Area A. He proposes that the project be im- 

plemented as it is presented in this report with such modification as the 

Chief of Engineers may deem advisable. The presently estimated first 

cost of the project is $7,340,000 for 8,422 acres designated as natural 

valley storage and the annual benefit to cost ratio is 1.6 to 1.0. 

D. ITEMS OF LOCAL COOPERATION 

The Division Engineer further recommends that local interests will: 

1) Submit for approval by the Division Engineer any proposed al- 

_teration or modification of existing roadways, utilities, and bridge or 

culvert openings which could affect existing drainage characteristics 

in the natural valley storage areas. 

2) Enforce and enact legislation to restrict development of publicly 

and privately owned lands which fall within the designated flood plains. 

Such action is needed to complement the storage capacity of approxi- 

mately 42,000 acre-feet provided by Federal acquisition of natural 
valley storage areas. 
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3) Obtain or retain existing dams along the Charles River and 

its tributary streams, maintaining them in operable condition, 

4) Commit to public park or reservation purposes all existing 

or future properties acquired along the Charles River with public funds, 

5) Provide a mechanism through which communities can be reim- 

bursed for taxes lost through Federal acquisition of land, in fee or by 
easement, for natural valley storage, 

6) Agree to cost share under provisions of P. L. 89-72, should 
Suitable opportunities for recreation development materialize during 
the post authorization phase. 

2 Incl FRANK P. BANE 
le peA tia chy, [eke Colonel, Corps of Engineers 
2. Appendices A Division Engineer 

through H 
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ATIACHMENT I 

SUMMARY REPORT 

OF THE 

CITIZENS" ADVISORY COMMITTEE 

CHARLES RIVER STUDY 





SUMMARY REPORT OF THE CITIZEN ADVISORY COMMITTEE 

ON THE CHARLES RIVER WATERSHED 

June 1971 

This committee of concerned citizens, organized to advise the Corps 

of Engineers in its study of the Charles River watershed, has held twelve 

meetings and has attended meetings of the Coordinating Committee of 

cooperative agencies to which it was invited. We organized fourteen 

local meetings so that citizens could hear and discuss the proposals of 

the study. 

This committee generally supports the report of the Corps study. 

Implem entation Phase 

The watershed is experiencing environmental losses yearly and there 

is not time to make mistakes or omissions. Therefore, we recommend: 

1. That the structure of coordination of agencies now in existence 

should not be lost and that the present Coordinating Committee's periodic 

meetings be continued. 

2. That the Citizen Advisory Committee continue to exist. 

3. That current information be made continuously available in order 

that citizen action can be effective on requests for funding and implemen- 

tation. 
| 

Flood Plain Zoning 

We endorse the emphasis on protection of flood plains in the water- 

shed. We feel that the Corps study has been conservative in its fixing 

of elevations and that inevitable faster run-offs of the future will cause 

flooding at somewhat higher elevations. Therefore, we urge that local 
governments fix flood plain zoning elevations higher than those set by 

the Corps for the land protected in the natural valley storage areas. 

Preservation of Wetlands 

We endorse the emphasis on protection of natural wetlands in the 

watershed. We approve the proposal to use local, State, and Federal 
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funding to acquire or control wetlands designated as natural valley stor- 
age areas. Restrictions are preferable to purchase, if permanent re- 
strictions can be negotiated with landowners who would then continue to 
pay taxes and to control access. We would wish to be assured that the 
recipient of the restriction has the duty (and, if necessary, the mechan- 
ism) to enforce this restriction. There was some concern that public 
ownership of wetlands might mean opening up the area for recreation, 
and we endorse acquisition only if recreation proposals are compatible 
with the nature of the area. 

Impoundm ent Sites 

Impoundment for low flow augmentation is not a cure for imperfect 
sewage treatment. Nevertheless, we support the recommendations of 
the Corps study for use of the following impoundment sites: 

1, The Echo Lake site, No. 905, for water supply and possibly for 
Pecteation. 

2. The Bellingham site, No. 902, for recreation. (1) 

3. The smaller Milford site, No. 904, as a conservation area 

rather than as an impoundment. 

4, The Franklin site, No. 912, for water supply 

Corridor Report of the Department of Natural Resources 

This excellent report was released only on May 13, and we have not 

the benefit of public reaction or of discussion in the Coordinating Com- 

mittee. The acquisition or control of the banks of the river and major 

tributaries and of major bordering wetlands and some headwater slopes 

seems desirable. We support the concept, but want more information 

on funding and implementation. The proposal for a $25,000,000 State 

bond issue will depend on the likelihood of wide public support. 

Water Pollution Control 

The need for better sewage treatment is obvious. Tertiary treat- 

ment in the upper valley, and new methods of disposal of effluent from 

communities in the lower valley are indicated. It is estimated that 

7/8's of the flow of the river will be effluent in the year 2020. Pollu- 

tion problems in the harbor and ocean will soon require that all raw 

(1) Subsequently, omitted from the coordinated watershed plan because 

of overlap with recommended natural valley storage area. 
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sewage be treated, so that increasing the size and length of sewers will 

not alone cure the pollution problems inthe river. The whole problem 

of waste disposal and of urban run-off will require further study and 

more public information in the form of plans and actual costs. The river 

has to reach the designated classifications, and we support measures to 

reach and enforce these classifications. We commend the studies by the 

Metropolitan District Commission of plans for in-stream treatment and 

for upgrading the quality of the lower basin. 

The Lower Basin and Warren Street Dam 

As announced at an earlier date (see our letter to the U. S. Senate, 

March 25, 1970), we support the proposal for a new dam at Warren 

Street. In this connection, we urge that there be careful and creative 

planning of the adjacent land in the extended lower basin to provide addi- 

tional areas for park and recreation. 

The committee has also previously gone on record regarding future 

crossing of the river by a major highway in the Cambridge area. If such 

a highway is built, we favor a tunnel as being less disruptive of the 

beauty and recreational use of the river and shore. 

Conclusion 

Finally, we would like to state that the members of the various agen- 

cies and particularly the chair agency, the U. S. Army Corps of Engineers, 

were outstanding in their willingness to share information with citizens 

and to listen to our observations. We hope that this creative sense of 

working together will be translated into the successful period of implemen- 

tation. 

Thomas D. Cabot, Boston (Chairman) Richard C. Hill, Bellingham 

John Plimpton, Sherborn(Vc Chairman) W. W. Horvath, Cambridge 

Mrs. H. Shippen Goodhue, Wellesley Bruce Lund Natick 

(Secretary Alan Minoff, Cambridge (with 

Mrs. Talbot Baker, Millis reservation noted below) 

Charles Bartlett, Dedham Mrs. Thomas Murray, Franklin 

William H. Claflin, Belmont Henri Prunaret, Natick 

Henry J. Colombo, Wilmington Nathan M. Pusey, Cambridge 

Michael Ferris, Newton Leverett Saltonstall, Dover 

Miss Karen Fischer, Boston Robert T. Symonds, Milford 

Mrs. F. Murray Forbes, Jr., Daniel G. Wheeler, Dover 

Boston Walter M. Whitehill, Boston 

John Gill, Needham Kenneth H. Wood, Norfolk 

Merancion). Gottlich, boston 
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Reservations and Further Comments 

(This dissent does not carry with it the implication that the Con - 

mittee as a whole favors major highway construction in the basin -rea. 

1. I do not feel that restriction is preferable to purchase of natu- 

ral valley storage areas. Given that the study encompasses more than 

just optimum flood control, the potential of the wetlands for recreation 

and wilderness appreciation should not be overlooked. The protection 

of land through easement will deny to the general public any wilderness 

or recreation benefits which would accrue to the public through purchase. 

The scattering of the monitoring and enforcement mechanism (in regard 

to filling and other activities prohibited by easement) over many small 

towns will, in my opinion, leave these functions extremely vulnerable to 

lax administration and local pressure. I support acquisition with the con- 

dition that the land be used for compatible recreation. 

2. Regarding the possibility of major highway construction in the 

basin area, the narrow strips of parkland in the basin exist, barely, in 

spite of the two highways flanking it. The last thing that the Boston 

Metropolitan area needs is more highways to jam with traffic, pollute 

the air, and further diminish the available market for mass transit faci- 

lities. I oppose all highway construction in the basin area - whether tun- 

nel, bridge, or otherwise. This is with specific reference to the Cam- 

bridge Inner Belt, the Leverett Circle Bridge, of the widening of Memo- 

Pian Drive; 

(Signed) Alan Minoff 

I-ld 
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Executlise Office of Eneiionmental Affairs 

Ss 18 Tremont Street 

HARLES H. W. FOSTER Boston, Massachusells 02408 Tel. 727-7700 
Secretary 

May 2, 1972 

Colonel Frank P, Bane 
Division Engineer 
New England Division 

Corps of Engineers 
42h Trapelo Road 
Waltham, Massachusetts 02154 

Dear Colonel Bane: 

I am writing as a result of a meeting in my office on 6 April 1972 at 
| which representatives of your staff reviewed with me and other state officials 
| the summary findings of the Charles River Study. 

The Corps' plan to preserve the crucial natural valley storage areas will 
provide a positive method for preventing flood damage through natural control of 
flood waters from the Middle and Upper Charles River watershed. We believe that 
the Commonwealth's on-going program for restricting construction under the Inland 

Wetlands Act will also significantly supplement the Corps' plan. In addition, the 
state is stressing the importance of wise flood plain management with a hope that 

those towns that have not enacted such programs will do so. It is my view that 

these actions will reduce and limit future flood losses. It will further help 

_ determine wise land use development patterns all in consonance with maintaining 
a high level of environmental quality. 

The Corps' proposal for acquisition of about 8,500 acres of natural valley 

storage area is considered a particularly unique and refreshing approach to the 

flood management needs of the Middle and Upper Charles River watershed. As you 

_ know, the Commonwealth of Massachusetts is interested in a parallel and comple- 

) mentary program to protect both banks of the entire river. Preservation of 

) about 22,000 acres is presented in the Commonwealth's Outdoor Recreation and 

| Environmental Conservation Report which appends your report. The Corps' proposal 

t@ vrotect some 8,500 acres in 17 natural valley storage areas, if approved by 

Congress, would leave the remaining 13,500 acres to be protected by non-Federal 

interests as a complementary element to your plan. EES 

As noted in the material you have furnished us for review, there are 1,220 
acres of state-owned land within your 8,422 acre plan. Ownership of the state 
land is: 

Natural Valley 

Area Designation Acreage 

B 648 Metropolitan District Commission 
G ok Corrections Department 

K 390 Mental Health Department 

@) 105 Department of Natural Resources 

(state Forest) 



Colonel Frank P. Bane 

Concerning the state-owned land (1,220 acres), my preference would be for the 

Commonwealth to negotiate a flowage easement in preference to Federal acquisition 

fee. I believe that the present use and management of the land is fully compatible 

with your flood control requirements and that the Metropolitan District Commission, 
the Department of Natural Resources, and other state agencies would regard this 

alternative as the preferable. 

In addition to the above state land, those lands currently managed by the 
Trustees of Reservations and the Massachusetts Audubon Society (429 acres), and 
those lands now in mnicipal conservation ownership (589 acres), should, in my vi 
remain in their present hands. It seems imperative that the noteworthy tradition 

local and private stewardship now existing in this valley not be jeopardized by an 

arbitrary requirement for Federal acquisition. If necessary, comparable arrangemen 

could possibly be made with respect to flowage easements. 

It would be helpful, however, to enable a measure of Federal assistance under 
the provisions of Public Law 89-72 for recreational facility development should 1 

suitable opportunities materialize. At certain locations within the watershed, 

expanded opportunities for public use and enjoyment would not adversely affect 

either the flood storage requirements or the scenic and natural character of the 

river system. 

The Commonwealth is also warmly supportive of the observation made by the 

Department of the Interior that the system of protected wetlands recommended by th 
Corps could enhance national wildlife refuge objectives. Again, I am of the opini 

that these benefits could be obtained without the neeessity of outright Federal 

acquisition through the easement approach suggested above. 

Consideration should be given to coordinating the protection and management 

elements of the plan at a single level of government. Because of its own interest 

in lands along the banks of the Charles, its close relationship with municipal and 

private actions in this regard, and the variable nature of the required forms of 

protection, I can state that the Commonwealth is prepared to provide the requisite 

leadership in cooperation with the Corps of Engineers. 

In summary, insofar as the authority of my office extends, I would like to 

express the state's willingness to concur with the Items of Local Cooperation as 

presented in your report. I urge you to complete action as soon as possible and 

to place this pioneering program before the Congress at the earliest possible date 

for authorization and implementation. 

Sincerely yours, 

OH A or on Ga 

Charles H. W. Foster 

Secretary 

CHWF : hw 
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9 31 Ree MAR 31 peg | SAUshebaicy (Pauls 
New England Chapter 
373 Huron Avenue 
Cambridge, Massachusetts 02138 

Mr. Arthur Doyle 
Army Corps of Engineers 

1424 Trapelo Road 

|Waltham, Massxchusetts 

Dear Sirs 

fmiemoierta Club is a national organization of 120,000 members 
which was formed to promote the intelligent employment and consere 
vation of the natural resources of the United States. The New 
England Chapter, heedquartered in Cambridge, Massachusetts, has 4,000 
Imembers and is particularly concerned with environmental questions 
laffecting the New England region. 

The tentative proposals of the Army Corps of Engineers, New Eng-~ 
Mmeand Division, resulting from the 5 year study of the Charles River. 
wetershed have been carefully studied, Particulsr attention has 
meen peid to the unique proposal to ecquire 19 wetland areas, to be 
Maintained in perpetuity in their natural] state, as the most effective 
Bend @conomicnal means of acheiving flood control protection for the 
Charles River watershed. These areas have been designated “Natural 
Valley Storage Areas A through S" on the Corps maps. 

The New Enoland Chapter of the Sierra Club wishes to express 
its suoport for-:the Corps proposal to acquire the 19 wetland areas 
for preservation in their natural state. This program will serve 

‘the needs of the watershed for conservation of fast: disappearing nat- 

fural areas as well as flood control protection, 

) 
Sincerely, 

Fault Suctte 

Paul Swetek, Chairman 

Bercol. Frank P. Bane 
Army Corps Of Engineers 
424 Trepelo Road 
Waltham, Massachusetts 

IIe ll 
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Megonko Kosa 

) Natiek, Mass. 01760 
May 9, 1971 

Le. Frank Beine 
rpzs of Engineers 
, Trapelo Hord 
Ltaam, Mass. 

Re: Cearles River Watershed Study 

. 
a sir: 

| I am Shirley M. Browm, witer enairmean of the Lea guc of Women 
bers of Natiek. We »re one of a group of 15 Learues in the Cnrarles 
Ibersne@ wio rhere in tne beacuestlong stending n-tionel eoneern 

Pp weter rerourees. We acwe extudied ond teken -etion in the field 
jwater resourees ane in the speeific arcu of tie Ca.rlea River 
nec 1963. Tne rivor is .» important asset to our town and we are 
kiouz to preserve and eni:ianee its vwery «reat potenti 1. 

As a Le: cue, we i: ve been involved in ecaucetion and aetion for 
land preserwation for purposes cf flood prevention, and tie oro- 
htion of our drinking water supplies as well as to purird againat 

Ptaer pollution of our lake, streams, nonds, «nd rivers; to asavre 
ib additional open space neeess:ry for a eomiunity in an «res under 
bat pressure for frowta. Our aetion wis culiuiins ted tris year in 

Ibption by the town of the eoneept of Flood Plain Zoning. 
We laud tae prineivle of using federal flood eontrol funds for 

yuisition of natur:l wetlanes to be preserved ir. teeir natural 
be. in our town, we sre coneerned only taat the plan nas not 
Ibn inelusive enougie We feel stronzly tnat srea #10 (a@caignated 

War eonservwation and open spsce in Watick) t* a prime addition 
»’ natural walley storage. We also suggeat tuat the neadwaiters 
NIndien Brook lying above designition H on tie siap is 2. neeeasary 
Benatursl wetland extension to tiie plan. These two irega woula 

bm wital in «uy management of water .ne@ rel»ted land resourees, 
la compelling reason, I would site the peak flooding of 18-25 Maren, 
WO, waieh tkre:tenea tie bridge below trie Latiek aum site. In any 
me, LT woula atrongly urye that the etucy atate tie inportunee of 
‘tural retention and restrietion of these additional wetlands wnier 
Mule be prererved. 

We are not eonvineced tiat imooundnent o» Vie Soil Conserve tion 
vices of ares. #1202 would be a desirable alternative to its 
Meervwation as s naturel wetland because tiere would probably be 
Me Or anic conte.t to tre water flowin, into it. 
im We are sreatful toc the Corps of Bnpinesrs and tre vwaricus 

Wernmental ageneies invclves for tie dept. anid quality o : 

Hormetion tiey iave researehed and tre opportunity for eitizer 
Mmeipation in tiie ttudsy. 

. MOUrSStruly, 

Leamoren ger VAs y- Brow 
Hlolyn Hisennenger 
— Quelity Cnairman 

Mra. Clefenee Brorm, Water C’aatrman 
Lergue of Women Voters of Nattek 

Ile 2 
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MILFORD WATER COMPANY 

MILFORD, MASS. 

May 13, 1971 

Department of the Army 
New England Division 
Corps of Engineers 
Waltham, Massachusetts 

Re: Echo Lake-Charles River 

Gentlemen: 

With recommendations about to be formulated by the Corps of 
Engineers regarding the Charles River, I thought it might be help- 
ful to state the position of this company in regard to Echo Lake 
in Hopkinton and Milford. Echo Lake and the perimeter around it 
is owned entirely by the Milford Water Company. It is the main 
water supply for this company which presently serves approximately 
twenty thousand people. Demand on this system is growing quite 
rapidly due to growth of population in the service area. 

The management of this company believes that Echo Lake could 
be increased in size, that it would be feasable to use it for such 
limited recreation as would be compatible with its long time and 
increasing use for water supply, and that this would be beneficial 
for all. There has been no public access up to this time and this 
has served to keep the area in a state that is unusual in this 
locale in these times. 

In our plans to use it increasingly for water supply we have 
formulated some ideas about Echo Lake that I should communicate to 
you at this time along with thoughts that come to mind regarding 
multiple use. 

1. In the normal use of the lake for water supply the level 
is drawn down, usually commencing about June lst and 
ending about December 1. This would have to continue to 
the detriment of recreational use. 

2. Because it is drawn down somewhat by the time of the 
hurricane season it does serve in a limited way for flood 
control. It did absorb over four feet of water before 
going over the top in the 1955 hurricane. 

3. There is a need to conserve what water there is at Echo 
Lake thus shutting off flow of’ water from the lake except 
for water supply and except during Spring runoff over the 
spillway. 

II # 3a 
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A plan, partially implemented by the Water Company, to run 
a large pipeline from the Dilla Street pumping station and 
from the Louisa Lake watershed to Echo Lake in order to 
make it possible to pump back to Echo Lake from below during 
Spring runoff in order to fill the larger reservoir that has 
been considered. 
The advice of Milford Water Company sanitary engineering 
consultants to pump air to tubes on the bottom of the lake 
to achieve mixing of water layers and to increase dissolved 
oxygen in the deeper parts of the lake. 
The attitude of the Massachusetts Department of Public 
Health regarding multiple use of a watér supply. 
The need to preserve the right of Water Company personel 

to regulate flow of water from the lake for water supply. 

would seem that the questions posed here could be resolved 
Water Company would be agreeable to entering into conver- 
with whatever agency is involved at a later date if and 

when the recommendations resulting from the Charles River Study 
are implemented. It does seem reasonable to develop the area fur- 
ther for multiple use in years to come. 

te this information will help you in your final conclusions for 
the Charles River Study report, then that is my purpose. 

Sincerely yours, 

MILFORD WATER COMPANY 

LT yb ee 
dh eae Ge ‘ Symoh ds 
Manager and 

Member Citizens Advisory Committee 

II = 3b 



Town of Weston 
; WESTON ). MASSACHUSETTS 

) \ INCORPORATED 

CAG rie o. Conservation Commission 
Ve\ -y a, 

. i, oa / 

/ TOWN OF \ a \ 

\ pee 4 <%5 Parcune 

To the Chairman, Coordinating Committee 
for the Study of The Charles River Watershed 

c/o New England Division Engineer 
Corps of Engineers, U. S. Army 
242 Trapelo Road 
Waltham, Massachusetts 02154 

Gentlemen: 

This written statement will confirm the oral statement made by 
The Conservation Commission of the Town of Weston to your committee 
at the meeting held in Medfield, Mass. on May 13, 1971. 

The Town of Weston is located on the Charles River Watershed. 
Our town has a severe problem that pertains to this study: pollution 
of our water supply and the Charles River. 

The town's main source of water comes from a well located on an 
aquifer in the southeastern part of Weston in an area formerly known 
as Nickerson Field. This well was drilled in 1941 and has faithfully 
produced water at the rate of one thousand gallons per minute since 
that time. It has proved to be an excellent source of water. At the 
time it was placed in use it was tested by the Massachusetts Depart- 
ment of Public Health and had an insignificant chloride count. These 
tests have been made on a quarterly basis since that date and are a 
Meece. OL public record. In May 1970 thesgthloride count of our well 
was over 300 parts per million which is above the state allowable 
Standard and it was closed at the suggestion of the Department of Pub- 
lic Health. It has been out of service as a water supply since that 
time and our town has been forced to buy most of its water from the 
Metropolitan District Commission. 

There were four significant changes in the aquifer's area since 
the date our well was put in operation. These are construction of 
state highway Route 128 in the early 1950's, the Massachusetts Turn- 
pike in 1957, the relocation and widening of Route 128 in 1964 and 
the construction of the Massachusetts Turnpike, Boston Extension in 
1964. Both these road systems use pure salt (undiluted) to combat 
winter driving conditions. Attached to this statement is a table 
indicating the chloride count increase in water from this well for 
the past fifteen years. We attribute this condition to the use of 
salt on these road systems that go through our aquifer and to the 
‘storage of sait in the area. 

Our efforts to correct this situation have not been successful 
}thus far. Our Hydrologist has determined that the source of pollution 
is located within our aquifer. We have approached both the Massa- 
chusetts Department of Public Works and the Massachusetts Turnpike 
Authority for help and assistance. 

II - 4a 
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The Department of Public Works has been helpful to the degree 

that they are now erecting a roof and floor for their salt pile 

near the Riverside recreation grounds which is on our aquifer. 

The Massachusetts Turnpike Authority in the past has made 

attempts by lining their run-off drains to reduce the percolation 

of salts into the soil of our aquifer. We most recently approached 

the Turnpike Authority in November 1970. We were promised by their 
chief maintenance engineer a report from their engineers embodying 

additional steps they would take to correct this situation by April 9, 

1971, but as of this date, we have received no word from them. 

As our situation now stands, the Town of Weston is forced to 
purchase most of its water requirements. We use annually approxi- 
mately 420,000,000 gallons. Our charge from the Metropolitan Water 
District is $120.00 for each million gallons pumped. 

The above, compounded by the loss of our fine well and water 
source illustrates the seriousness of our chloride pollution problem. 
It is equally significant that the water run-off of both of these 
road systems drains directly into the Charles River. This may add 
substantially to the river's contamination. 

In view of the above, it is our recommendation that the report 
of this committee include a provision that salt on roads in the 
Charles River water shed be strictly limited and if possible com- 
pletely eliminated. 

Very truly yours, 

{ *} a 

A eas 4 V ' te veee 

Harold B. Willis, Jt. 
Chairman 

Attachment 
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Chloride Count - Nickerson Field Well - Weston, Massachusetts 

May 

May 

May 

May 

May 

May 

May 
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1956 

Loo? 

1960 
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1966 
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1970 
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Cambridge Boat Club 

GERRY'S LANDING ROAD 

CAMBRIDGE, MASS, 02138 

Colonel Frank P. Bane 

Division Engineer 

U.S. Army Corps of Engineers 

424 Trapelo Road 
Waltham, Massachusetts 02154 

Subject: Charles River Watershed Resources Investigation 

Dear Sir: 

I am a resident of Newton and am submitting this letter as President of 

Cambridge Boat Club, which is located on Memorial Drive at Eliot Bridge. 
This letter expands on my statement at the Public Meeting on May 13. 

Cambridge Boat Club was incorporated in 1909 under the laws of the 

Commonwealth of Massachusetts, for the purposes of encouraging boating 

and maintaining a place for social meetings. The Club has a membership 

of 250 but, since many of these are family memberships, we serve directly 

a population of approximately 550. In addition, since we rent our Club 
House to appropriate groups and organizations for various social functions, 

our facility is utilized by a wide segment of the community. Most of our 
members live in Cambridge, Belmont and Boston. 

The main activity of Cambridge Boat Club is rowing on the Charles in shells 

with one to four oarsmen aboard. Our oarsmen range from the business man 

escaping from the office for some needed recreation to the serious young 

rower of international standard. This summer we are conducting an Olympic 

Development Center to train rowers for the 1972 Games in Munich. This effort 

is being performed under a grant from the Olympic Development Committee, 

My purpose in appearing at the Public Meeting and in submitting this letter 

is to place on record the position and interest of Cambridge Boat Club in 
regard to environmental quality in the Charles River Watershed. I would 

like to address in turn each of the areas you have delineated in the Meet- 

ing Announcement. 

1. Flood Control. Our building is located on the banks of the Charles. We 

have a floating dock, as well as fragile rowing shells worth in excess of 

$15,000. We obviously would like to feel secure against the risk of flooding, 
since every time this occurs it necessitates removing all the shells to a safe 

location, as well as cleaning up the mess left by the water. 

2. Navigation. Our rowers always operate on the "see and avoid" principle. 
Our boats are permitted on the river only in daylight. Our rowers generally 

keep close to the right bank. 

The main difficulty we experience in regard to navigation arises from the 

fact that our boats are very sensitive to waves created by power boats. Our 

shells are easily swamped by a passing launch but this is fortunately rare. 

Lisamso) 



Colonel Frank P. Bane Page 2 

The most common problem is the unsettling effect of the waves from power 

boats. The rowers just have to stop completely while a power boat goes 

by, and then wait for the waves to dissipate. This takes a considerable 

time in portions of the river with vertical masonry embankments. 

On summer weekends it is essentially impossible to row after eight or 

nine in the morning when various and sundry power boats are on the river. 

We recognize that most power boat operators show us great courtesy in slow- 

ing down to pass us. We also recognize that rowing and power boating are 

both legitimate forms of water recreation. Ideally, however, power boat- 

ing would be restricted to large bodies of water which are best suited for 

this activity and which happen not to be suited for rowing in shells. This 

would be a more rational allocation of resources. 

3. Recreation. Naturally we would like to see the Charles River conserved 

for rowing. In the winter time we would like to see cognizant agencies do 

everything possible to encourage use of the Charles for skating, consistent 

of course with public safety. 

4. Water Quality. Rowing does not contribute significantly to water pol- 

ution since the only power boats we use are the occasional coach's launch. 

Thus rowing is quite compatible with enclosed bodies of water such as the 

Charles. 

Rowers do occasionally fall in the river. Thus, we would like to see the 

biological and chemical water quality maintained so rowers do not sustain 

illness or infection from contact with the water. Esthetically, of course, 

we do not like the river to become odoriferous. Finally, we would prefer 

the river to have a minimum of hard chemicals in it because of the damage 

these cause to shells and rigging. We recognize that the Charles River 

water quality has improved substantially in recent years, but there is 

still room for further improvement. 

Another area of particular concern to us is floating debris. This is often 

hard to see in the water from the height at which the rower sits. Needless 

to say, when a shell meets a decent sized piece of drift wood, the shell 

suffers most. Boats can be completely ruined in one such encounter. We 

would like to see every possible step taken to prevent the disposal of 

floating solid waste in the Charles. Some of it, of course, is natural in 

origin, but most is dumped by man. This can and should be stopped. Ina 

recent incident, two young men abandoned a raft they had made out of lumber 

and four large oil drums. This debris was still floating between the Eliot 

and Anderson bridges nearly a month later. 

In conclusion, I'd like to express our appreciation for this opportunity to 

present our position on the future of the Charles River Watershed. 

Sincerely yours, 
ornare 

2 

is . vi 
a C ea 4 nC. 

Lawrence G. opley 

President 

Tl_ .an 
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JLLEGE OF AGRICULTURE May 14, 1971 
CTION — RESEARCH — EXTENSION 

DEPARTMENT OF 

TRY & WILDLIFE MANAGEMENT 
— 204 Holdsworth Hall 

Colonel Frank P, Bane 
U.S. Army Corps of Engineers 

424 Trapelo Road 
Waltham, Mass. 02154 

Dear Colonel Bane: 

I wish to be recorded in favor of the Corps recommendation to 
preserve extensive wetlands in the Charles River Watershed. As an 
ecologist leading an inter-disciplinary research study of freshwater 

wetlands, I welcome the Corps recognition of wetland flood control 

values. 

While the relationship between flood control and wetland 

storage has been recognized, detailed engineering documentation 

has been somewhat lacking. It is to the credit of the Corps and 
the cooperating state and local agencies that in this instance 

the need has been met. 

The Corps proposal is forward looking and precedent setting. 

I hope that it will become a reality and a model example for 

future national policy. 

Sincerely yours, 

ph 8S. Larg6én 
SocYate Professor of 

Wildlife Biology 
JSLsavb 
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Lhe Commonwealth of. Massachusetts 

University of Uassachasetts 

SS Pre C002 
=PARTMENT OF GEOLOGY 

Morrill Science Center Phone: 413-545-2236 

May 28, 1971 

Soueserrank P. Bane 
U.S. Army Corps of Engineers 

h2h Trapelo Road 
Waltham, Massachusetts 0215) 

Dear Colonel Bane: 

I should like to be recorded as favoring the Corps! 

recommendation to preserve the wetland corridor along the 

Charles River. The Corps proposal is forward looking and 

I hope that it will become a reality in order to set a model 

for future national policy. 

I hope that the method of flood control protection 

through preservation of floodplains and wetlands along the 

major rivers will receive more serious consideration as an 

alternative to the construction of dams and other flood 

control structures. Your Charles River plan will not only 

preserve a valuable natural resource but it will also mean 

that protection is provided forever. 

Sincerely yours, 

| Wand a eMODLSamnel ch «Gs 

. Hydrogeoloprist 

WSM:kb 

Ile7 
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CITY OF WALTHAM 

MASSACHUSETTS 

OFFICE OF THE MayvyorR 

|INORABLE ARTHUR J. CLARK 

May 28, 1971 

Col. Frank Bane, District Engineer 
United States Army Corps of Engineers 
New England Division 
424 Trapelo Road 
Waltham, Massachusetts 

Dear Col. Bane: 

You have in your files a statement from Mrs. Harold 
M Burstein, Chairman of the Waltham Conservation 
Committee, which reasonably states the unhappiness 
of the City of Waltham relative to the deletion of 
Storage Area "A" from the proposed Natural Storage 
Areas. The fact that the areas may not quite meet 
the pre-determined criteria of 100 acres in private 
‘hands should not militate against the area. Rather, 
the fact that some of the 100 acre area is in State 
hands should be treated positively, since it makes 
the gross acreage cost less per unit. 

More agresSive analysis also could substantially in- 
crease the potential area by moving upstream into 
the area above Route 2, where another flood plain 

axists. 

I hope most sincerely that you will restore Area A 
and expand it as suggested. 

Very truly yours, 

hag on ‘ ) 

/ 4 Pee ar i 

AJC:McC:c ( EK. A “ 
cc: Congressman Drinan ae vs 

\ 

cc: Mrs. Burstein | yo fi 
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West Roxbury Historical Soriety 
WEST ROXBURY. MASSACHUSETTS 02132 

Beyer 9 ee /h 

Col. Frank FP. Rane 
Corps of Eng., Dept. of the Army 
Waltham, Mass. re: NEDED-R 

Dear. Sir: 

The meeting in Medfield on May thirteen was helpful, informative, 
interesting. Thank you. 

The ways and means to cope with the problem of the Charles River 
Watershed, as presented by the Department of Natural Resources, the 
Metropolitan District Commision and the Army Corns of Engineers, 
are in close enough agreement to allay the apprehensions of those 
most directly involved. Limiting recreational use of Open Spaces 
to such activities as will not upset the Natural Wilderness charac- 
teristics and life of the area is urged. 

Todays technology is so fast--so powerful--and of such frightening 
force, we had better learn to control it before it gobbles us upl! 
We haven't time for hind-sight nor can we afford the astronomical 
weeuseot trying to correct mistakes Which so often prove irrevocable. 
We need to define "what IS progress?" Convenience? Pleasure? Profit? 
Things? What of people? their happiness, welfare, survival? What 
Of our EARTH? exploit it? We MUST treasure it lest it become as 
barren as the Moon--inhabitable. 

The West Roxbury Historical Society is particularly concerned with a 
small area but a great big head and heartache. The east side of the 
Charles from Dedham circle along 'Honky=Tonk Hshwy to the Newton line, 
is a prime example of what happens when profits come before people needs 
and present expediency leads fo irreparable loss (the dump). 

The Charles River-Sawmill wetlands and meadows not all ready misused 
still retain much of their natural wilderness character and should be 
preserved inviolate from further encroachment by land-fill or excava- 
tion-=public or private. Included in that area are Brook Farm and 
Pulpit Rock, both of which have been designated National Historic 
Landmarks. The WRHS would like to see established a Mini=Historic 
and Natural Wilderness Trail in this area bounded by the Charles on 
west-Newton line on Pe anay o Street,VFW Pkwy on east-railroad 
right-of-way on south. 

With the support of local community and civic organizations the MDC 
has been asked to acquire this Sawmill area by eminent domain and that 
further desecration of Open Spaces be stopped NOW, Yesterday was 

none too soon---tomorrow can be too late, 

West Roxbury Historical Society does not have the resources to pur- 

chase but are ready and willing to be involved and to help with uses 
and maintenance to whatever extent it can co so, 

Mrs. Charles J. Feeney sincerely yours, 
200 Temple Street 
West Roxbury, Mass. 02132 
323-8628 pres Lueile Il-9 
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Cliy UR SBOSTON 

DEPARTMENT OF HEALTH AND HOSPITALS 

818 HARRISON AVENUE 

BOSTON, MASSACHUSETTS 02118 Tel. No. 

BOSTONIA & 
},, CONDITA D. 

1630. 

| MUNGH Lee klay | 

Army Corp of Tneineers 

sew Mneland Division 

424 Tranelo Road 

Waltham, “lass. 

Gentlemen, 

) IT am writine vou at the request of the Executive 
Committee of the Nedham Friends of Conservation in support of vour 

pronosed land takine alone the Charles Piver in the Torn of Dedham. These 
areas are constantly threatened bv adjacent develoners and repeated infrac-- 
tions of the floodnlain zone have occured. The Town of Dedham,as vou know, 

had already instituted land taking proceedines in at least, one of the 

areas under consideration in your present nlan. 

The Executive Committce is enthusiastic in it's 

unanimous endorsement of vour nlan and if we can be of further heln 

to vou in this matter, either by providine further information or bv 

our nresence at future hearings we will be hanny to do so. Tf T can help 

vou in this matter, nlease let me know. 

[eae SiConnon vat), 
| 

Pye ti denit 

Jedham Triends of Conservaticn 

196 Ledeewood “Coad 

HD-83 

aoe hss Sees 
Jedham , ass. 

LONG ISLAND COMMUNITY HEALTH SERVICES MATTAPAN CHRONIC DISEASE HOSPITAI 

CHRONIC DISEASE HOSPITAL 818 HARRISON AVENUE 249 RIVER STREET 

BOSTON HARBOR, MASSACHUSETTS 02169 BOSTON, MASSACHUSETTS 02118 MATTAPAN, MASSACHUSETTS 02126 II = 10 
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LEAGUE OF WOMEN VOTERS OF WALTHAM 

WALTHAM, MASSACHUSETTS 02154 

lst June 1971. 

Golonel Frank P. Bane, 
United State Army Corps of Engineers, 
424, Trapelo Road, 
WALTHAM, Mass. 02154. 

Dear Sir, 
ret: Charles River Study. 

The League of Women Voters of Waltham has, and will continue 
in its endeavour to protect the water resources of the city. 

The knowledge of the history of flooding of Beaver Brook and 
the substantial damage incurred by residents in this area is of major 
concern to us. We strongly urge you to reconsider your decision 

regarding wetland 'A' although this is smaller than the other wetlands 

in your proposals for the Charles River Watershed. We feel that unless 

this wetland is protected from development the citizens of Waltham further 

down stream will suffer further hardship. Unfortunately we have not 

yet been able to institute Flood Plain Zoning in the City of Walthan, 

but should wetland 'A' be included in your proposals this would give 

us a tool with which to work. 

We noted the remarks by the residents of Miliis at the hearing 

on the 13th May at Medfield —— " We in the upper reaches of the Charles 

are being asked to give up acreds of land to protect the cities and towns 

further down stream, but they seem to be building on every inch of their 

land". We appreciate their concern and would therefore, like it to be 

on record that we in Waltham would like to help ourselves in some small 

way, and perhaps the inclusion of wetland 'A' wouid show the upper Charles 

River residents that this is indeed the case. 

ek truly, 

| eke a ao ee 

VA OE See, 
‘ 

Verona M. Peters, 
Chairman, 
Water Resources Committee. 

II = 11 
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CITY OF WALTHAM 

MASSACHUSETTS 

THE CITY COUNCIL 

PRESIDENT 
JOSEPH T. MAGUIRE 

COUNCILLORS -AT-LARGE 

| STEPHEN F. COYLE 4. PAUL W. GIUNTA 

, LOUIS D'ANGIO 8S. PAUL F, X. POWERS 

, THOMAS J. DEVANE 6. FREDERICK B. SWEET, JR. J une 7 9 19 Cas 

WARD COUNCILLORS 
‘ARD 

WILLIAM W. DURKEE, JR. 6. DONALD J. MANNING 
) HENRY M. HOOVER, JR. 7. ROBERT EK. GRAVES 

|, JOSEPH T. MAGUIRE 8, PETER KOUTOUJIAN 
| JOSEPH D. GOODE 9. THEODORE W. SUMNER 
| RICHARD J, MAHER 

Colonel Frank P. Bane 
Division Engineer 
Army Corps of Engineers 
424 Trapelo ‘oad 
valtham, Massachusetts 02154 

mear Sir: 

I wish to be recorded in favor of the statement 
mace by Mrs. Harold mM. Burstein, Chairman of the 
Waltham Conservation Committee at your public hearing 
DuenaAy ao yoie?l. 

RS jardye Councidloriwhicheanciudesshindensotreet, 
Waverley Oaks Road, Beaver Street etc., I am well 
aware of the flooding problems at Heaver Hrook. Since 
the upstream marches are being planned for developnert, 
we have no ether recourse but to expect further flooding 
within my ward. 

IT therefore respectfully reouest that you review area 
"att hefore the final recommendations are sent onto Congress. 

If 1 can be of any assistance in’ this, reeard,.please 
do not hesitate to contact me. 

i Fepanty ent bse ado hb bets 

(Fan phe fL6 Keeeee 
ke i i. 

—Josenh DN. Goode 

II e 12 
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Natick Environmentel 
Concerns Commission 
24 Nain Ste 
Natick, Mass. 01760 
Juries oO. LOL 

Col. Frank Bane 
Dept. of the Army 
New England Division, Corps of Engineers 
424 Trapelo Rd. 
Waltham, Mass. 02154 

Dear Cole Rane: 

The Natick Environmental Concerns Comm. is a group formed 
by the Town Meeting to work for the town in the area stseted in 
our title. Thus we are interested in the Charles River Water- 
shed Study. 

The ECC wishes to go on record as supporting the Army 
Corps plan for protecting naturally existing wetlands in the 
Watershed for the purposes of flood control, recreation, 
ground weter maintenance and so forth. 

We helieve it is of unprecedented significance that the 
Corps has recommended protection of wetlands for flood control, 
and agree thet such protection is the least expensive and most 
ef icient method, as compar:d to artificial controls such as 
dams. 

We also believe that where possible, conservation easements 
should be obtained instead of purchasing wetl:-ndse If such 
easements cannot be secured, we do of course support purchasing. 

The Citizens' Advisory Group's recent presentation of your 
plan in Natick went relatively unnoticed because of lack of 
adequate advance publicity. We hope that you will plan better 
publicity and citizen education in Natick and other towns to 
gain more public support, and we will be most happy to cooperate 
as needede 

Thank you for the opportunity to voice our opinion., 

Respectfully, aya 

wa A rr eee 

A. Richard Miller, Chairman 
Natick ECC 

II e 13 
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HARRISON A. WILLIAMS, JR., N.J., CHAIRMAP. 

JENNINGS RANDOLPH, W., VA. JACOB K. JAVITS, N.Y. 

CLAIBORNE PELL, R.1. WINSTON L. PROUTY, VT. 

EDWARD M. KENNEDY, MASS. PETER H. DOMINICK, COLO. 

GAYLORD NELSON, WIS, RICHARD S. SCHWEIKER, PA. 

WALTER F. MONDALE, MINN. BOB PACKWOOD, OREG, e 

THOMAS F. EAGLETON, MO. ROBERT TAFT, JR., OHIO 2) Cn { Pa) Btat B'S) nat 

ALAN CRANSTON, CALIF. J. GLENN BEALL, JR., MD. Tt e es ¢ e 

HAROLD E. HUGHES, IOWA 
ADLAI E. STEVENSON II, ILL. COMMITTEE ON 

LABOR AND PUBLIC WELFARE 
STEWART E. MCCLURE, STAFF DIRECTOR 
ROBERT E. NAGLE, GENERAL COUNSEL WASHINGTON, D.C. 20510 

Mier a le | 

Poemonel Frank P. Bane 
Miser. New England Division 
Army Corps of Engineers 
Hou Yrapelo Road 
Waltham, Massachusetts 

Peer seo lonel Bane: 

Mewes tO CxDress my Support of the objectives or 
fe@eenriny Corps of Engineers on the nlan to protect and 
Meeeerve areas it} the Charles River Watershed for re- 
creation and environmental enhancement. It seens to me 
Peeeeune wse of natural means to protect our nattiral 
Peoources is the most effective and the least coetly 

meGhod of preservation. I atree that the citizens 

diving in the area should profit both because their 
Ovality of life will be improved and ultimately their 

property values increased. To have beautiful wooded 
Mreas and a clean river so accessible. to the urban 
Beowieabion seems to me to be an ideaisituation. 

Hnope that the Army Corps witiaeontinue to mect 
Pee erie Sitecced Crtizens of the sate. “Whe “concerns 
Meeeese residents the pollution potential of ‘the water 
Sepoundment ares;, I am sure will be thoroughly inves- 
Fowaved hefore any action is taken. 

eel oOr fOrweard CTO WOrkKing with Youror tiieernoject. 
Pee ees 1Ct me know ir Ll can be Of assistance. 

Edward M. ey 

ae 
. uw Cuma 
t ¥ lap iy e 

--— 
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The Trustees 
of Reservations 
224 Adams Street 

Milton 

Massachusetts 

02186 

Telephone 

617-698-2066 

Officers 

Charles E. Mason. Jr 

President 

John M. Woolsey. Jr 

Vice President 

Henry R. Guild, Jr 

Secretary 

Richard L. Frothingham 

Treasurer 

Standing Committee - 

Augustus P. Loring 

Chairman, Beverly 

Theodore Chase, 

Dover 

Richard L. Frothingham 

Dedham 

Henry R. Guild. Jr 

Dover 

Francis W. Hatch, Jr 

Beverly 

John T. Hemenway 

Milton 

Peter L. Hornbeck 

North Andover 

Arthur M. Jones 

Newbury 

John W. Kimball 

Andover 

John W. Kunhardt 

Dedham 

Charles E. Mason. Jr 

Newton 

Thomas L. P. O'Donnell 

Hingham 

Arthur H. Phillips, 

Ipswich 

Thomas B. Williams 

Dover 

Laurence M. Channing 

Counsel, Boston 

Administration 

Gordon Abbott. Jr 

Director 

Garret F. VanWart 

Deputy Director 

Nathan W. Bates 

Coordinator of Reservations 

The Trustees of Reservations 

-1S 4 privately-administered 

Charitable corporation 

founded for conservation 

purposes in 1891 to preserve 

for the public, places -’ 

pow a , and 

Prstonc interest within 

the Commonwealth of 

Massachusetts 

Contabutions are 

deductible under Federa 

OMe tas law 

June 11, 1971 

Colonel Frank P, Bane 

Department of the Army 

New England Division 

Corps of Engineers 

424 Trapelo Road 

Waltham, Massachusetts 

Dear Colonel Bane: 

The Trustees of Reservations is a charitable corporation 

founded for conservation purposes in 1891, to preserve 

for the public, places of natural beauty and historic 

interest. 

Today, The Trustees of Reservations are custodians for 

53 open space and historic areas from the hills of 

Berkshire County to Cape Cod. They total more than 

11,000 acres, 

Nine of these areas are located in the watershed of the 

Charles River. They are Rocky Narrows Reservation in 

Sherborn, 53 acres; Pegan Hill Reservation in Dover and 

Natick, 32 acres; Charles River Peninsula in Needham, 

29 acres; Medfield Rhododendrons in Medfield, 190 acres; 

Rocky Woods Reservation in Medfield, 431 acres; Fork 

Factory Brook in Medfield, 62 acres; three Meadow Lots in 

Medfield, 16 acres; the Henry L. Shattuck Reservation in 

Medfield, 269 acres; and Noon Hill Reservation in Medfield, 

25 acres. This represents a total of some 1,107 acres. 

Obviously, our interest in the Charles River valley and 

its natural environment is immense, 

That is why we welcome this opportunity to comment on 

the Charles River Study prepared by the Department of 

the Army, New England Division, Corps of Engineers. 

First, we support wholeheartedly the Corps' proposal to 

create natural valley storage areas for flood control 

in the Charles River valley. We are impressed with the 

study's emphasis on preserving the integrity of the 

area's natural environment. It is totally consistent 

Il = 15a 



Colonel Frank P. Bane -2- Tune LlL/store 

with the growing need for open space within the metropolitan area 

and it will help maintain the landscape character and beauty of 

the Charles River corridor which means so much to the quality of 

life within its communities. We are also impressed, quite 

candidly, with the economic advantages of the natural valley 

storage proposal. 

Second, however, we would like to express concer about several 

areas which we believe are directly related to the success of 

the project proposal. 

The first involves pollution control and water quality standards, 

We believe that a pollution abatement program should begin 

immediately under the jurisdiction of state and local agencies. 

We also believe that planning should begin for regional sewerage 

districts in the upper Charles River valley, and that the disposal 

of solid wastes should be coordinated as well in a regional program. 

We are concerned, second, with the management of the flood plain 

in the upper watershed. Statistics show that the 17 natural 

wetland storage areas will utilize some nine percent of the 184 

square miles of watershed land. We believe careful planning 

should be initiated immediately which will lead to proper land 

use controls for the remaining 91 percent of land area. Without 

these controls, the entire project will be in jeopardy. They 

are essential to the over-all plan. 

Three, we are concerned about the role and responsibility of the 

various Federal, state, municipal and private organizations 

within the Charles River watershed, each engaged in the protection 

of the area's natural environment. They are, most particularly, 

the Corps itself, the U.S. Department of Agriculture's Soil 

Conservation Service, the Massachusetts Department of Natural 

Resources, the Metropolitan District Commission, The Trustees of 

Reservations and the Massachusetts Audubon Society. There are, 

of course, private landowners as well whose interests run parallel 

COLaLIeOLuROULs > 

We feel there should be a careful definition of roles and detailed 

coordination of objectives in the acquisition and preservation of 
land for natural water storage, A multiplicity of agencies and 

overlapping jurisdictions could, unless responsibilities are 

carefully and specifically defined, result in confusion and even 

chaos which could seriously inhibit positive action. 

II = 15b 



Colonel Frank P, Bane -3- Cune eb eero7y 

Four, we hope in relation to the above, that the Citizens 
Advisory Committee will continue in existence to provide a 
clearing house for information and an opportunity for discussion 
as the action phase of study begins. 

Five, we are also, quite naturally, concerned about our cwn direct 
relationship with the Corps' Charles River study proposals and 
plan to follow up this letter with a personal meeting with Corps' 
representatives. Much of our land is specifically involved and 
a clarification of our future in the overall project is of vital 
necessity. 

Finally, we thank you for this opportunity to comment upon the 
Charles River study and we again congratulate the Corps on its 
proposals to control flood damage in an area of growing urbani- 
zation. They show a vital concern for the environment and a 
sensitive sympathy for natural forces which sets an example for 
all Federal agencies, 

Thank you again, 

Most sincerely, 

@oerce. Gc205~ 

Gordon Abbott, Jr. 

Director 

GA,Jre:bb 

II = 15c 
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ROBERT F. DRINAN 

30 DisTricr, MASSACHUSETTS 

CANNON House OrFice BUILDING 

DISTRICT OFFICES: 

76 Summer StTrear 

Fivcupure, MAssacHuseTTs 01420 

Prone: 617-342-8722 

681 Main StrReer ees Congress of the Anited States WALTHAM, MASSACHUSETTS 021854 

PHONE: 617-891-9466 COMMITTEES: 

JUDICIARY Bouse of Representatives 

Washington, B.C. 20515 
HOUSE INTERNAL SECURITY 

June 18, 1971 

Colonel Frank P. Bane 
Army Corps of Engineers 
424 Trapelo Road 
Waltham, Massachusetts 

Dear Colonel Bane: 

The attached letter was sent to me by Mrs. Harold M. 
Burstein, Chairman of the Waltham Conservation Commission. 

As Mrs. Burstein testified at the recent hearing on the 
Charles River Study, the Waltham Conservation Commission strongly 
feels that natural flood plain areas in the up-stream marshes must be 
preserved and protected and therefore the Charles River Plan should 
include such considerations. 

Would you kindly review Mrs. Burstein's recommendations 
and advise me as to what actions might be taken. 

Cordially yours, 

hin 2 Prine 
Robert F. Drinan 
Member of Congress 

RFD/bbh 

Enc, 

Reply to: 76 Summer Street 
Fitchburg, Massachusetts 01420 
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CITY OF WALTHAM 

MASSACHUSETTS 

36 Riverside Drive 
Waltham, Ma. 02154 
May 20, 1971 

The Honorable Robert F. Drinan 
509 Cannon House Office Building 
Washington, D.C. 20515 

Dear Congressman Drinan: 

Enclosed is the statement I made on behalf of the Waltham 
Conservation Commission before the Army Corps of Engineers on 
May 13, 1971 at the time of their final public hearing on the © 
Charles River Study. 

We are sending it to you with the map showing the area 
designated as natural valley storage area "A", because we 
Sincerely feel that this should be included in the recommenda= 
tions of this study. There is no question of the severity of 

the flooding experienced in the past, and the statements made 
by the Army personnel indicate that there will be more serious 
flooding in the future if these areas are not preserved. 

Unfortunately, we must recognize the weaknesses inherent 
in relying on the local governments to preserve these wetlands 
Since all communities are feeling the pinch of diminishing land 
for development, and the educational process concerning the 
conservation of these areas moves slowly and far behind the de= 
veloper's bulldozer. 

We trust that you might be able to assist us in getting 
this area reconsidered by contacting Colonel Frank P. Bane, 
Division Engineer, Army Corps of Engineers, 424 Trapelo Road, 
Waltham, Ma. 02154 within the next few weeks. They will be 
accepting any written public statement for thirty days 

following the public hearing. 

Thank you very much for your interest and assistance. 

Singerely yours, 

Cerne, J) Peete kewey 

Eunice K. Burstein, Chairman 
Waltham Conservation Commission 

(Mrs. Harold M.) 

II = 16b 



brs. Roger E. Spear 
Community Improvement Program 
7 Lincoln Circle 
Wellesley Hills, Mass. 02181 

16 Sagamore Road 
Wellesley Hills, Mass. 
June 25, 1971 

U. S. Army Corps of Engineers 
Waltham 
Massachusetts 

Gentlemen: 

The Executive Board of the Wellesley Hills 
Woman's Club gives enthusiastic support to the 
plans of the Army Corps to save the wetlands 
to hold water along the Charles River by setting 
aside certain areas. 

It supports the program for reservation of some 
11,000 acres along a mile wide corridor extension 
a half mile on each side o° the river from the 
Watertown dam to Echo Lake and the plan to protect 
and preserve an additional 11,000 acres for stor- 
age and recreational facilities. 

Yours very truly, 

yen Mya. ‘ : We ee 

(Mrs. Roger E. Spear) Counselor 
Community Improvement Program 
Wellesley Hills Woman's Club 

Tigeal 7 
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48 Alpine Stree 
Cambridge, Massachusetts 02138 

) Jeprember 177° 1971 

a 

mam, shrank Bane 

.9. Army Corps of Engineers 
4 irapelo Road 
altham, Massachusetts 

gar Col. Gane 

The dreft section of the Charles River Study entitled "Appendix 
Impoundments and Tributary Watersheds" prepared by the Soil Con- 

arustion Service has been submitted to me for comment. 4s a mem 
mea, the Citizens Advisory Committe there are ‘certain sections upon 
mics I would like to submit my views. 

Phe o.6.59. hes retained 5 areas for proposed dams and impoundment 
y0ls. The Hopkinton pool (#905) is a cold water, relatively deep 
501 (average depth 27.1 feet) to be used for public water supply. 
reservoir already exists on the site, The other 4 pools (#'s 904, 

eee eweeeand 1i050n the $.C.5. nan are oblito we wrested by damming 
sreams and flooding wetlands. Aivere listed for warmiswater fishing. 

Two pools are particularly sh=llow: #904 (Milford) with an averaae 
Meeneor 5.0 feet, and #912 (Frenklin, Wrentham) with an aver ge 
mth of G.1 feet. ice tLe? pools ial So) COnmlictsewicheune: Corps 
Engineers projected Natural Valley Storage Area UC. nis Conic £ 

B @ Girect contradiction of statements made by S.C.S. representatives 
Mm the April 12 co-ordinating committee meeting that all impoundment 
MPmmeomericting With natural valley storage areas would Ge dropped. 

Merowro like to st=te my opposition to the construction of the 4 
orm water impoundments. Your own chief environmental slanner stated 

Mm the April meeting thet these pools would be likely to support very 
Pavy concentrations of algre growth due to phosph=te pollution from 
Micehold detergents and =gricultural runoff, the effect of the sun 
meshellow rel=tively st=qnent water and muddy botto The recently MS 
meued report of the Massachusetts Division of water Sieedurces points 

Meetiet o recently constructed similiar impour dt envs oeueconstitute some 

Mtrne the most signifigant sources of biolagic=l oxygen cem-and on 

f river due to the excess 2lgre growth. 

The wetlands to be flooded by these pools now serve as 9 rich hab- 

LOrveoPsoaeeacity neips 
in I 

mt ,or animal and oire life. THELY Waters 

Botect the lower wetershed in time of heavy rains. Poels. trues fhe 

Memmecurrent recreation=l votentiel is lirited. The asserted reéce- 

B>tion potenti-=l of the proposed pools should be closely examired, 

bweVOr. 

Metal r2cre-tional benefits of 4325,200 are Cleimed. This repre-= 

Memes e <° (rs, boOval annual Donefrits from -1ll sites. Cia Dl er aeo 

II - 18a 



These benefits are -sed.one216,893-user days 7ble 6-2)% 411 three 
of the recreational activities listed (excluding swimming and boating 
which were not included in the user day totals) are independent of 
the creation of the impoundment pools, however, 

Picnicing is listed for 58% of the user d=ys. This would seem to 
assert that lakes should be built so people can have. something pleasant 
to look at when they eat lunch. Unless the water level is very cone 
getant, the shallow oradients of the proposed pools will ivesult sine 
Sightly mudflats, especially in the summer months when picnics are 
usually held. In any case, the pools are nov neéecedeiar thesia. 
SHeiivenentelml (ehh M7oeiied pei eee UST. omy 

The connection between the other two activities, camping (7% of user 
days) and hiking and/or nature study (35% of user days) is also tenuous 
etabes ty, In fact, the pools will remove considerable Jand from pone 

tial hiking or nature study Oy putting .Csunder guater. The limitations 

on recreation potentizl because of the marshy n-ture of the ‘wetlands 
fo be flooded..ius.not- lessenedoby flooding gthewene.. BOLL ing tie 
pools does not enhance the hiking and nature study potential of the 
Pest.Of tne wires, 

If these factors are carefully considered: the dancer Ghapol uae 
problems because of excessive algae growth; the unsuitability for 
swimming of shallow, warm, mud-bottomed pools; and the questionable 

basis an which the recreation benefits 2re postulated, the arguments 

for the proposed impoundments are unimpressive. 

I unge that the issues stated in:this letter oe submitted tees 
5.6. Gaetomsaheir consideration Lm writ sune le Li ie ee As 
head of the Charles Rives Study I urge you to disapprove the recommen- 

dation for the 4 warm weter pools. 

sincerely, 

Al ork Wo Of & 

Coat, Emo 2ooDOL, Chairman 

Citizens Advisory Committee 
Mrs. Lydia Goodhue, Memter 

Citizens Advisory Committee 
Mr ehuchana eller, Chairoon 

Pollution Group, Ewstern Massachusetts Sierra Club 

Se ee ee een Siinlicesieteteeeenmeeneenemeeneenmemnamee — a oe = Se ns 1 ob Ss 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

U. S. POST OFFICE AND COURTHOUSE 

BOSTON. MASSACHUSETTS 02!09 

FEB . 5 7972 

Division Engineer 

New England Division 
U, S, Army Corps of Engineers 
424 Trapelo Road 

Waltham, Massachusetts 02154 

Dear Sir: 

Colonel Bane's letter of January 6, 1972, requested our comments on 
draft copies of the 'Main Report" and Appendices "A" and "C" of the 
Charles River Study. This letter contains our comments on the drafts, 
and amplifies comments in the third paragraph of the Bureau's letter 
to you dated December 16, 1971. 

The Bureau of Sport Fisheries and Wildlife plans to accept management of 
the Natural Valley Storage Areas as a part of the National Wildlife Refuge 
Program, As a result, the following revisions of your drafts appear 
appropriate, 

1, Fee and Easement 

We understand that the seventeen Natural Valley Storage 

Areas amount to 8,422 acres, of which 6,184 acres are 
owned privately. It is my understanding that at this 

time it is not known how much of the private land will 

be acquired in fee title and how much will be regulated 

by easements. The Bureau would prefer that lard to be 

managed as part of the National Migratory Waterfowl 

Program be acquired in fee title. We understand, 

however, that landowner resistance to selling the land 

may result in the necessity of easements on some of 

these lands. These easements must be comprehensive in 

nature, to provide the Bureau adequate authority to 

manage the lands and to permit public access. Thus, 

the easement prepared, appearing on Pages H-19 and 

H-20 of Appendix H, will have to be modified to reflect 

this. 

The permanent easement which should be obtained would 

not only restrict filling and alteration of flood 

storage, but would include Bureau management and 

II 19a 



development to maximize fish and wildlife resources. The 

Bureau should have the right to restrict or permit public 

access and such activities it deems necessary to carry out 

its primary programs. The easement should permit wildlife 

habitat manipulation, excavation of potholes, creation of 

waterfowl areas with dikes and levees, installation of 

nature trails and outdoor education facilities, and necessary 

structures and facilities to operate a Federal refuge. It is 

also recommended that the title of the easement be changed 

to reflect the fact that it is not a simple flowage easement. 

Disposition of Lands Acquired 

This item is mentioned on Pages 55 and 56 of the 'Main Report" 

and on Page H-26 of Appendix ''H", 

Both reports contain mention of two options for disposal of 

lands. We suggest that the reference to the option of 

disposal to the Commonwealth of Massachusetts for management — 

of said lands be omitted to prevent confusion, 

We believe the title "Disposition of Lands to be Acquired" is 

misleading. The title implies disposal of ownership to other 

than the Federal Government (in the case of acquired lands) and 
omits any mention of what will happen to easement lands. I 
believe a better title would be 'Management of the Natural 

Valley Storage Areas", Establishment of a National Wildlife 
Refuge for land maintenance, management, and development can 

then be included in the paragraph and it should be revised to 

include both fee and easement lands. 

Benefits to Land Acquisition 

An Outdoor Recreation and Environmental Conservation benefit 
of $439,000, based on the value of acquiring land, is shown 
on Pages H-28 and H-29 of Appendix H, and on Pages 64, 65, and 
66 of the "Main Report'"', Benefits shown in our report should 
be included or added to these benefits. An advance copy was 
provided your agency. 

Intangible Benefits 

This item occurs on Page 64 of the "Main Report" and on Page H-28 
of Appendix H, 

It is recommended that the intangible benefits which will be 
derived by including this area in the National Wildlife Refuge 
Program be inserted. Such benefits would include also the perpetual 

52% 
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maintenance and enhancement of the area for all fish and 

wildlife species, including songbirds, and aquatic and 

. terrestrial mammals. The existing national and regional 

need for these resources is evident in the concern expressed 

by the public to preserve them, 

The following comments pertaining to the 'Main Report" are provided for your 
consideration: 

Page 31, 2nd Paragraph, 2nd Sentence 

We suggest this sentence be revised to read, "Adequate 

fishways are lacking at most of the existing dams. Dramatic 

improvements in water quality must be made before the Charles 

River will support its full potential of anadromous and 

resident fish species. 

Page 43, 3rd Paragraph, Ist Sentence 

It is suggested that this sentence be modified to read, 

"The Committee also finds there is need for construction 

of necessary fish passage facilities, and the existing 

facilities should be kept in good operating condition, 

At the same time the Committee finds there is a need to 

maintain existing dams along the Charles River." 

Page 44, 3rd Paragraph, 3rd Sentence 

We recommend the words "American Smelt" be deleted from 

this paragraph. 

Page 46, Last Sentence Ending at Top of Page 47 

It is suggested that this sentence be revised to read, 

"A fish passage facility will be included to afford 

immediate access to habitat upstream to the Bleachery 

Dam at River Mile 11.8, since the fishery at the 

Watertown Dam will be reconstructed in 1972", 

Table 10, Following Page 53 

An expenditure of $950,000 is listed for construction 
of fish ladders. This figure has been reduced to 

$870,000, 

Page 55, Last Sentence (continuing to top of Page 56) 

We understand that your personnel plan to revise this 

sentence to more accurately indicate the Bureau's interest 

as expressed herein, 

ae 
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Page 58, Second Paragraph 

We would like to suggest that this paragraph be amplified 

in order to indicate that the Bureau may be interested in adding 

appropriate lands located outside the Natural Valley Storage 

Areas. Appropriate lands are areas of current high fish and 

wildlife value, having a development potential suitable to 

the Bureau's needs. These lands will be in varied ownerships, 

and amount to approximately 11,580 acres of wetlands. 

We have no comments to offer on Appendixes "A'' or '"'C'', We appreciate the 

opportunity to comment on these drafts. 

Sincerely yours, 

Ree RendC. Grea 
Regional Director 

II 19d 
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