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Department of Natural Resources,
15 Ashburton Place, Boston 8, November 26, 1956.

To the Great and General Court of the Commonwealth of Massachusetts.

I am submitting herewith, a Preliminary Report of the Depart-
ment of Natural Resources in accordance with chapter 471, Acts of
1955, as amended by chapter 591, Acts of 1956, relative to the fur-
ther development of the public forests, parks and other lands of
the Commonwealth.

ARTHUR T. LYMAN

C&e Commontoealti) of o@aooacl)Uoctto

LETTER OF TRANSMITTAL.

Covnnissioner of Natural Resources.
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Edwards, Kelcey and Beck
Consulting Engineers.

470 Atlantic Avenue,
Boston 10, Mass., June 15, 1956.

Arthur T. Lyman, Commissioner, Department of Natural Resources, State House,
Boston, Massachusetts.

Dear Commissioner Lyman : Pursuant to the terms of our
agreement with the Department of Natural Resources, dated De-
cember 12, 1955, we are pleased to submit herewith a preliminary
report on an inventory and plan for the best use of the natural
resources contained on lands held by the Commonwealth.

Within the limited time available we have inventoried and evalu-
ated the condition of the major natural resources of the Common-
wealth and have drawn preliminary conclusions as to the best future
disposition of these assets. In this undertaking we have gathered
factual information from numerous sources and have made field
examinations of many of the properties under the jurisdiction of the
Department.

We appreciate and acknowledge the kind co-operation and assist-
ance we have received from the Department of Natural Resources
and other public and private agencies. We also acknowledge the
use of information and knowledge obtained from those who have
made earlier investigations of certain phases of this study.

Very truly yours,

EDWARDS, KELCEY AND BECK.
Guy Kelcey.
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Letters were sent out early in 1956, over Commissioner Lyman’s
signature, soliciting the co-operation of numerous public and quasi-
public agencies and inviting them to send representatives to a meet-
ing which was held on February eighth at the offices of the Massa-
chusetts Department of Commerce. A copy of the minutes of this
meeting appears in the Appendix.

During the course of the study, personal contact, conferences and
correspondence were had with representatives of the following
agencies:

THE ORGANIZATION OF THE STUDY AND ACKNOWL-
EDGEMENT OF CO-OPERATION.

Massachusetts State Agencies.

1. Department of Public Health:
Division of Sanitary Engineering.

2. Department of Public Works
Division of Beaches.
Division of Waterways.
Division of Highways.

3. Department of Commerce:
Division of Planning.
Division of Research and Statistics.
Division of Tourism and Travel.
Division of Industrial Development.

4. Metropolitan District Commission;
Parks Division.
Water Division.
Construction Division.

5. Department of Labor and Industries:
Census of Massachusetts Manufacturing.

6. Department of Agriculture;
General (Assistant Commissioner).
Reclamation Commissioner.

7. University of Massachusetts:
State Extension Services.



SENATE —No. 740. [May10

8. Department of Natural Resourc
Division of Forests and Part

Marii
Law Enforcement

9. Massachusetts Division (Cor nd Gam
10. Departr
11. Department of Mental Health.
12. D

Division of State Colleges and Special Schools
Division of Youth Servic

13. Massachusetts Legislature;
Legislative Research Bureau

14. Department of Correction
15. Massachusetts Airport Management Boar
16. Massachusetts Aeronautics Commission.
17. Department of the Military
18. Commission on Administration and Finance

Federal Agencies

1. New England-New York Inter-agency Committee,
2. Department of the Interior:

1. National Park Service, Region 5 Office, Philadelphia.
2. Regional Office of the Fish and Wildlife Service, Boston.
3. Regional Office of the U. S. Geological Survey, Boston:

(1) Engineering Geology Branch
(2) Surface Water Branch.
(3) Ground Water Branch.

3. Department of Agriculture:
1. Regional Office of the Soil Conservation Service, Amherst, Mass.
2. U. S. Forest Service, Region 7, Upper Darby, Penn.
3. Northeastern Forest Experiment Station, Upper Darby, Penn.

4. General Services Administration, New England Regional Office, Boston.
5. Housing and Home Finance Administration, Division of Urban Redevelop

ment, Regional Office, New York.
6. Corps of Engineers, U. S. Army, New England Division Office, Boston.
7. U. S. Navy, First Naval District Headquarters, Boston.
8. U. S. Coast Guard, New England District, Boston.
9. Department of Commerce, Weather Bureau, Boston.

Interstate and Miscellaneous Agencies.

1. New England Interstate Water Pollution Control Commission, Boston.
2. Northeastern Forest Fire Protection Commission, Chatham, N. Y.
3. County Commissioners Offices Various Counties of Massachusetts.
4. Trustees of Public Reservation, Massachusetts.
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Private Agencies.
1. Massachusetts Forest and Park Association.

2. American Camping Association, New England Division, Boston.
3. Appalachian Mountain Club.
4. Massachusetts Audubon Society.
5. Wildlife Conservation, Incorporated.
6. The New England Council.
7. The Federal Reserve Bank of Boston.
8. Connecticut River Watershed Council.
9. United Community Services, Boston.

10. Y. M. C. A. New England Region.
11. Boy Scouts of America Region One.
12. Girl Scouts of America New England Regior
13. Massachusetts Federation of Sportsmen’s Clubf
14. Eastern Massachusetts Recreation Association.
15. Bay State Historical Society.

16. Society for the Preservation of New England Antiquitie
17. Boston National Historic Sites Commission.
18. Special Federal Commissions (Public Law-75 84th Congress).

State, Park, Forest or Conservation Departments of the States of
1. New York. 5. Tennessee.

2. Pennsylvania. 6. Maine.
3. New Hampshire. 7. California.
4. Michigan. 8. Maryland.

State Development Commissions and Departments of Commerce.
1. Maine. 4. Connecticut.
2. New Hampshire. 5. Vermont.
3. New York. 6. Canadian Provinces.

The helpful co-operation of these agencies and their personnel is
gratefully acknowledged and deeply appreciated. Without their
assistance it would not have been possible to complete this pre-
liminary report.

The study on which this preliminary report is based was made
under the direction of Donald L. Kline, Project Manager, with the
assistance of Americo Nemiccolo, Associate Consultant.

A study of this kind covers a wide range of specialized activities.
We were fortunate in retaining the advisory services of Harold J.
Duffy, Consulting Engineer, Harold B. Shepard, Forestry and Wood
Products Consultant, Fred M. Hunt, Consulting Forester, and
Philip L. Rusden, Forest Pathologist.
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Introduction, Conclusions and Recommendations.

Chapter 471 of the Acts of 1955 authorizes and directs the De-
partment of Natural Resources to make an inventory of the forests
and other natural resources in the possession or under the control
of any board, officer or institution of the Commonwealth. Natural
resources contemplated under this act are

Land (geology, topography and soil)
Water (fresh and salt).
Flora (forests and other natural growth).
Fauna (wild game and other animals, birds and fish).
Minerals (all natural deposits).

Inextricably woven into the pattern of the environment in which
almost 5,000,000 people live, these resources affect, directly and in-
directly, their industry and other means of livelihood; their housing,
their transportation and communication, their health, their cultural
heritage and their recreation. They bear importantly, in fact, on
their whole economic and social welfare.

All of these natural resources are interrelated. It is possible to
take an inventory of them and devise a sound plan for their develop-
ment only by viewing them as a single functional entity. Such an
inventory and plan must also consider the State and its citizens as a
whole, not as separate groups with special or divergent interests.
It must, furthermore, consider the purpose for which large numbers
of people come from other parts of the nation and elsewhere for rec-
reation, to visit our many historic shrines or to take advantage of
the numerous opportunities Massachusetts offers to vacationists.

The Department of Natural Resources its Organization
and Function.

Chapter 631, section 1, of the Acts of 1953 established the Depart-
ment of Natural Resources as the state agency authorized to direct
the Commonwealth’s activities in the field of natural resources.
This same section of the law defines natural resources as

PART I.

INTRODUCTION.
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Ocean, shellfish and inland fisheries; wild birds, including song and insectivorous
birds; wild mammals and game; sea and fresh water fish of every description;
forests and all uncultivated flora, together with public shade and ornamental
trees and shrubs; lakes, ponds and streams, coastal, underground and surface
waters; minerals and natural deposits.

A brief description of the duties and responsibilities of the
divisions and bureaus of the Department discloses the organiza-
tional pattern by which the Department carries out its functions
under existing laws. Three divisions operate directly under the
Board and Commissioner of Natural Resources, Forests and
Parks, Marine Fisheries and Law Enforcement. A fourth, the
Division of Fisheries and Game, is a separate legal entity which
derives its funds from separate appropriations.

1. The Division of Forests and Parks.
(A) Bureau of Forest Development. (1) This Bureau has charge

of the management of the state forests. The 175,000 acres under
the Department of Natural Resources are broken down into about
seventy state forests of varying sizes under 23 Forest and Park
Supervisors, with crews of one to five men each headquartered
throughout the State. Two thirds of the state forest area is west
of the Connecticut River. Most of the forests are used for recrea-
tion, water conservation, wildlife and the production of forest
products. Primary forestry work consists of weeding, improve-
ment cutting, thinning and pruning by bureau crews. Closely
supervised harvest cuttings are made through timber sales to
private loggers on a marked tree basis. The Bureau also raises
forest planting stock at three state nurseries for sale to the public.

(2) The Bureau also provides advice and service to private
woodland owners. Under the incentive of the Massachusetts
Forest Practices Law of 1944, the Bureau has enforced compliance
with established cutting standards by about 5,000 logging jobs
which have harvested around 800 million board feet of timber on
150,000 acres of land. The law requires that all commercial logging
jobs follow a cutting plan submitted to private owners by this
Bureau. The Bureau has inspected all cuttings since the inception
of the law, and approximately 75 per cent of the cuttings have met
the standards of the State Forestry Committee. Bureau foresters
also co-operate with the U. S. Agricultural Conservation Program
by inspecting forestry practices carried out under it.
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Bureau foresters who assist private woodland owners by marking
trees for selective cutting now are marking 10 to 15 per cent of the
100 million board feet cut annually in Massachusetts.

(B) Bureau of Recreation. Under the Division of Forests and
Parks, this Bureau is charged with the administration and develop-
ment of recreation facilities in forty-one state forests and parks.

Facilities for the Bureau’s operations and field work are the
various headquarters buildings, service buildings, bathhouses,
beaches, camping, picnic, hiking, hunting and fishing areas which
are maintained by the Bureau’s personnel.

The Bureau’s functions include developing needed recreation
facilities; supervising all details of related construction contracts;
anticipating and planning for future recreation demands; handling
all the details of reservations for camp sites, including the collec-
tion of all recreation fees; the enforcement of all state forests and
parks recreation regulations; and such other service as may be
rendered to the public in state forests or parks recreation areas.

(C) Bureau of Fire Control. This Bureau’s mission consists of
the prevention and control of forest fires through a system of fire
towers, patrol trucks, fire-fighting equipment depots and two-way
radios.

(D) Bureau of Insect Pest Control. The Bureau of Insect Pest
Control has responsibility for the control of those pests which, under
the law, have been designated as “public nuisances.” The present
list includes gypsy and browntail moth, tent caterpillars, canker-
worm, oriental hag moth, Japanese beetle, fall webworm, pine
looper, woodticks and elm leaf beetle.

Facilities for operation and field work consist of a complete mix-
ing plant, capable of turning out all the insecticide which can be
applied in a single season, and three “removal units,” each consist-
ing of one foreman, three men, a two-ton winch truck, derrick,
chain saws and a full complement of tree workers’ tools.

2. The Division of Marine Fisheries,
The Division of Marine Fisheries, a major activity of the Depart-

ment of Natural Resources, has grown in importance to the economy
of the Commonwealth. An inventory of the State’s natural resources
would be incomplete without inclusion of its marine resources.
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In Massachusetts, this resource accounts for an annual catch of
more than 500 million pounds of sea food which is valued at dock-
side, prior to going through regular trade channels, at $4O million.
This represents in poundage and dollar value approximately 70 per
cent of all sea food landed in New England ports.

The Massachusetts fisheries industry has an annual estimated
final value of about $l6O million. It embraces the use of three
thousand or more boats and the employement of twenty-five thou-
sand persons. Saltwater sports fishing, growing at a phenomenal
rate, is an additional marine resource which brings an estimated
one hundred thousand anglers and some $lB million into the Com-
monwealth.

The value of the marine resources to Massachusetts has been
grossly underestimated until the past few years. The Division’s
Director has followed a twofold general program:

1. To promote Massachusetts’ Fisheries and sea food products.
2. To conduct research to increase the supply of food from the sea.
In co-operation with privately endowed and Federal marine

biological institutions, the Division has taken an active part in sev-
eral marine conservation programs. Research on lobsters, scallops,
striped bass, shellfish and haddock, including study of propagation,
is being carried out by the Division of Marine Fisheries. The State
Lobster Hatchery and Experiment Station at Martha’s Vineyard,
the only activity of its kind on this side of the Atlantic, has achieved
international fame. The haddock investigation led to the forma-
tion of the International Commission of Northwest Atlantic Fish-
eries, and the Division Director was appointed as a United States
Commissioner to this international group.

Belatedly perhaps, the United States government has recognized
the extreme importance of fisheries. New federal legislation aims
to establish, within the Department of the Interior, a new Division
of Fisheries which will administer a $lO million revolving fund to
aid fishermen in repairing and maintaining their vessels.

The Commonwealth can do much to improve the fisheries indus-
try by placing greater emphasis on the proved value of the work
already commenced by the Division of Marine Fisheries and by
providing facilities, equipment, personnel and funds to develop to
the maximum this practically untapped resource.



SENATE —No. 740. [May16

This agency is responsible for the enforcement of all fish and game
laws within the Commonwealth, including its coastal waters.

Facilities for practice and field work of the Division consist of its
trained personnel and the following equipment:

Inland Enforcement. Thirty-nine cars with two-way radios;
one motor boat at Quabbin; two radio stations, one in Boston and
one in Stow; four boats and thirty canoes; outboard motors for
the boats and canoes.

Coastal Enforcement. Thirteen cars with two-way radios; four
38 to 60 foot cruiser boats, all fitted with two-way radios.

The Division operates 70 schools to instruct minors in safe gun-
handling and hunting practices. Instructors are qualified to teach
the course at standards set by the National Rifle Association of
America. Four thousand minors have already been graduated from
these schools.

The operation and field work of the Division are directed toward
prevention of law violation and the prosecution of violators.

Comment. ■— From this brief sketch of the Department’s function-
ing divisions and bureaus it is evident that it is a Department of
Natural Resources in name only. The Department has no part in
the water resources. Its land management is limited to the state
forests and parks which are almost negligible in proportion to the
total land area of the State. No funds or personnel have been pro-
vided for the development of mineral resources.

A copy of chapter 439 of the Acts of 1955 appears in Appendix C.
This legislation directs the Board of Natural Resources and the
Trustees of the University of Massachusetts to conduct a study of
some special aspects of activities relating to natural resources in
the Commonwealth.

The Need for an Inventory of Natural Resources and of a
Plan for their Use and Development.

Massachusetts enjoys a wide variety of favorable features which
constitute the basis for a prosperous and stabilized economy. Some
of these values are being isolated, and in many cases destroyed.
The natural resources of the Commonwealth are priceless to its

3. The Division of Law Enforcement.



1957.] SENATE No. 740. 17

continued well-being. The correct use of land, water, forests, fish,
wildlife and minerals is fundamental to the basic needs of modern
civilization.

In this connection, it is worth while to consider several unpalata-
ble truths as they affect the existing condition in Massachusetts;

1. Forty-five per cent of the land area of the State is economically unproductive.
Comprehensive development of its natural resources will provide opportunity for
the improvement of the economic status of this great area and of the people who
live here. Much of this economically unproductive area is admirably suited to
the production of timber for commercial use and to the scenic and recreational
needs of the public.

2. There are outstanding scenic and recreational attractions in the maritime
areas which are in immediate danger of being ruined by hastily planned and cheap
commercial enterprises.

3. There has been no plan in the acquisition of state forests, parks, beaches and
reservations. Acquisition has been hit-or-miss, with little thought to other ele-
ments.

4. Forest growth covers two thirds of the State, but only about 20 per cent is
marketable. There is a good timber potential in the balance, if properly planned.

5. At present, profitable vacation travel business in the Commonwealth suffers
both from the lack of state-owned parks and beaches and from an unrealistic ap-
proach to the competition and promotion offered by other resorts in the United
States, Canada, the West Indies and Europe.

6. The popularity of the State as a vacation area has declined in relation to
competing regions.

In selecting these truths at random, it is possible to see why it
is important that the Commonwealth plan for natural resource
development and management on a high level of co-ordinated
administration. All aspects of natural resources depend on correct
understanding and such husbanding and wise use as will preserve
and adjust the human habitat in a time of rapid and unsettling
change. With her heavy population density, industrial develop-
ment and relatively small land area, Massachusetts must know
where she stands. The Commonwealth is pioneering in this type
of study and her experiments will be useful to many other States
with similar area, population and resource problems.

Moreover, study of the natural resources of the Commonwealth
must consider their relationship to New England as a whole. The
river drainage basins, the mountain ranges and the flood plains
extend in many cases from Canada to Long Island Sound.

The New England governors have recognized the need for regional
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planning for solution of flood and water pollution and transporta-
tion problems. The official position of the federal government is
spelled out in the Flood Control Act and the work of the New
England-New York Inter-Agency Committee. Here, Public Law

small watersheds of less than
ids, which cross state lines in
ater supply, flood control, wild

566 aims at the improvement of
250,000 acres. On these watershc
many cases, the improvement of
life, timber and recreation must all receive appropriate consider
tion. Thus, compliance with the directives of chapter 471 is not
possible if the inventory and plan are limited solely to Massachu-
setts. To do so would ignore the entire groundwork for state

i which was established by numerous meetings of theco-op
dx New England governors and negate the whole purpose of Public

Law 566. 1
Examination of present conditions and trends brings to light

such questions as:

1. Why does Massachusetts import more than 85 per cent of its lumber, wood-
pulp and other forest products while two thirds of the Commonwealth are suitable
for good timber production?

2. How can the unproductive land in the State be used best?
3. How can the State act to save several areas of scenic and recreational value

which are in immediate danger of being ruined by poorly planned developments?
4. Why should Massachusetts and New England lose vacation travel business

to other areas in the U. S. A., Canada and elsewhere?
5. Why cannot the Commonwealth view money spent on natural resources as

capital for future profit?
6. How can the Commonwealth best organize, administer and direct an attack

on the natural resource problem under its present administrative structure?

These and other perplexing questions can be only partially
answered at this stage. Time and funds have permitted only a
preliminary summation of the problems.

It was realized at the outset that the directives set forth in
chapter 471 are so comprehensive and of such major importance
that doing real justice to the implied subject matter in the time

The Preliminary Study Method of Approach.

1 In matters of conservation of important food fish and migrating fowl, international co-operation has been
found indispensable. Interstate co-operation in the New England region in treating resource problems is
no less important.
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allowed would be impossible. It was decided, therefore, that this
preliminary study would be confined to identification and appraisal
of all the constituent elements.

While further study will doubtless bring other elements to light,
it is believed that they will be more in the nature of components of
the major elements rather than new ones.

The purpose of the legislation is realization by the residents of
Massachusetts of maximum benefit from their natural resources,
particularly those presently or prospectively in state ownership.
Realizing that the state-owned resources cannot be looked at
realistically without considering the general framework in which
they exist, this preliminary report is based on examination of state
wide conditions. Many collateral factors influence planning for
effective development of the multiplicity of uses to which the
natural resources are adapted. Time has endowed a great number
of towns, buildings, monuments and other memorabilia in Massa-
chusetts with values which make them come close to being natural
resources. Their function is, at least, so closely related to those of
the true natural resources that ignoring them would leave an un-
justifiable gap in this report.

As the report is presented, it is broken down into several parts
and subdivisions showing the results of study of each resource,
natural or collateral, separately. There is, for example, a section
in which the water resource is discussed. Other sections present
discussions of the forests and forestry, the land and its use, public
recreation, the highway system and its relation to the use of the
resources as well as other inseparably related topics.

Conclusions and Recommendations.

In the short time in which the Commonwealth’s resources and
lands have been investigated under this legislation, it has not been
possible to formulate a complete inventory. By authorizing such
a study, the General Court recognized its importance, and these
preliminary findings of the Department of Natural Resources will,
it is hoped, prove beyond reasonable doubt that continuation of
this study can be of the utmost benefit to the Commonwealth.

Each resource has been studied in as full detail as time has al-
lowed, and inescapable conclusions are apparent even at this early
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stage. The conservation and use of water, reduction of damage by
floods, the production and use of timber, maintenance of a favor-
able habitat for wildlife and provision of adequate opportunities for
public recreation on ocean beaches, inland waters, and in the
forests are inseparable parts of a program of land acquisition and
development by the State. Present conditions are inadequate to
the public need. Without a properly planned action program con-
ditions will worsen rapidly in the years immediately ahead.

“Massachusetts, there she stands!” Massachusetts stands
proudly upon her foundation of historic sites and traditions, of edu-
cational institutions, of patriotic actions, of industrial progress, of
agricultural products, of maritime prowess, of scenic splendors, of
majestic mountains, of fertile valleys and picturesque shores. But,
as she stands so proudly, she should be mindful lest her sister
States surpass her in their quest to achieve maximum benefits from
the resources at their disposal.

Massachusetts must embark upon an energetic program of
natural resource development, a strong bid for the vacation-travel
business, a sound plan for forest management and timber marketing,
for water resource and wild life conservation.

Any attempt to study and develop these numerous resources
along independent lines by independent agencies can lead only to a
confused state of unregulated growth. There must be a co-ordinated
approach to the entire problem. Sufficient time must be allowed to
permit a thorough investigation of all phases.

How much should be expended on such a study? A look at some
related fields indicates the magnitude of the problem. The Gover-
nor’s Committee on Regional Transportation has recommended a
study in the Boston metropolitan area estimated to cost $1 million.
Current federal legislation will provide, in aid to the Massachusetts
Highway Program, from $5OO million to $BOO million during the
next thirteen years. The U. S. Bureau of Public Roads has usually
approved the expenditure of per cent of federal funds for high-
way planning on a matching basis. Thus, $7 to $l2 million will go
toward advance planning of the State’s future highway system.

Suppose the Natural Resources Program will ultimately involve
an outlay of $l5O million. One per cent of that amount would be
$1.5 million. However, since natural resource planning has not yet
reached the spectacular popularity of expressways and turnpikes, a
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more modest planning program, which can be expanded if the need
is demonstrated, is proposed. Two tenths of 1 per cent or $300,000
would seem to be a reasonable figure.

Can Massachusetts afford to undertake a more thorough study of
this problem? Rather the question should be Can Massa-
chusetts afford NOT to?

It is recommended therefore
1. That this study be continued in a manner and over such a period of time as

will allow proper consideration of its many important phases.
2. That the scope of the study be expanded to include selection of proposed

areas, site planning and preliminary design of facilities related thereto, together
with estimates of costs of acquisition and development and methods of financing
and operation.

3. That a comprehensive Master Plan for natural resources be prepared to
guide future programming and action.

4. That adequate funds be provided for these purposes.

A suggestion of the form of a resolve to provide continuance of
the study begins on the following page.



SENATE — No. 740. [May22

In the Year One Thousand Nine Hundred and Fifty-Seven.

Resolve providing for the continuance of an investigation

RELATING TO THE FURTHER DEVELOPMENT OF THE NATURAL RE-
SOURCES OF THE COMMONWEALTH.

1 Resolved, That the department of natural resources is hereby
2 authorized and directed to continue the inventory of forests and
3 other natural resources within the commonwealth as authorized
4 by chapter four hundred and seventy-one of the acts of nineteen
5 hundred and fifty-five.

6 Said department is hereby further authorized to continue and
7 initiate such studies and investigations as may be necessary to
8 bring to completion within the scope of a well co-ordinated
9 natural resources program the long-range plan of acquisition

10 and development directed by said chapter four hundred and
11 seventy-one.
12 Said studies and investigations shall consider the expansion
13 and development of existing areas, the selection of proposed
14 areas, and the planning and preliminary design of the facilities
15 related thereto. Estimates of costs of acquisition and develop-
-16 ment shall be prepared and methods of financing and operation
17 shall be explored.
18 In the course of its studies the department shall maintain close
19 liaison with all other agencies, federal, state, county, municipal,
20 quasi-public, civic and private, whose interests and activities
21 relate in any way to the subject of natural resources develop-
-22 ment.
23 The division of planning of the department of commerce, the
24 department of public works, the metropolitan district commis-
-25 sion and all other officers, boards, departments, commissions and
26 institutions of the commonwealth are hereby instructed to render

PROPOSED LEGISLATION.

C&e Commontoealtl) of Massachusetts
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27 all possible assistance in carrying out the provisions of this
28 resolve
29 The department may expend for the purposes of this resolv
30 such sums as may be appropriated therefor. The department
31 may report the results of its findings from time to time and shall
32 report the final results of its investigations and its recommenda-
33 tions thereto by filing the same, together with drafts of legisla-
-34 tion to carry said recommendations into effect, with the clerk of
35 the house of representatives on or before the first WednesdayOK

6 of December in the year nineteen hundred and fifty-eight.
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The Natural Resources.

To study adequately the problems concerning the natural re-
sources of the Commonwealth, it is desirable to subdivide the State
into regions based on geographic characteristics. The Common-
wealth is made up of certain geographic entities which not only cut
across town and county lines but the state lines as well. The
Connecticut Valley, for example, which divides Vermont and New
Hampshire, goes through Massachusetts and extends into Connecti-
cut. This major drainage basin is a natural geographic unit and
presents problems that require treatments singular to the basin.
Another geographic division is represented by the Berkshire Hills,
which extend into Vermont where they are called the Green Moun-
tains. These two areas, which are well defined on the one hand by
hills and on the other hand by a valley, would easily be recognized
as regions, but this is not always the case.

An outstanding example of the benefits of a “regional approach”
is manifested in the “Suasco Study” which deals with the problems
of flood control, land-use and soil conservation in the Assabet, Sud-
bury and Concord River areas. While seemingly unrelated prob-
lems were involved, a common denominator was found, which was
the geographic unit. It is clear, therefore, in subdividing the Com-
monwealth into Planning and Administrative Districts, considera-
tion should be given to a division based on a similarity of geo-
graphic characteristics. The terrain and resources of individual
communities and other strong natural influences which affect the
economy of the State should also be borne in mind.

Predicated on these thoughts a subdivision is suggested and is
shown on the map entitled Planning and Administrative Districts,
which divides the State into six areas, as follows:

•PART 11,

1. The Berkshire Hills, including the foothills.
2. The Connecticut Valley, which embraces the area known as the Pioneer

Valley.

3. The Massachusetts Highland area, which covers Worcester County and in-
cludes the Nashua, Blackstone and French Quinebaug River basins.

4. The northeastern section, covering the Assabet, Sudbury and Concord River
basins, the North Shore and the eastern portion of the Merrimack River basin.
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5. The southeastern section covering the Taunton River basin.
6. The upper reaches of the Charles and Neponset River basins, the South

Shore, the Cape Cod area and the islands.

Since the Metropolitan District Commission is concerned with
the problems of the Boston metropolitan area, no district covering
this area for natural resources is recommended.

It is pertinent at this point, before touching on the specific items
of natural resources, and their function and use, to develop a general
background of the land and its use and to show its relationship to
the population and the economy of the State.

The Land and Its Use.

In any highly industrialized State a great portion of the population
is concentrated in urbanized areas. Urbanized areas occupy a rela-
tively small portion of the nearly 5.2 million acres in Massachusetts.
The utilization, conservation and economic productivity of the land
in the relatively sparsely settled areas in the remainder of the State
are becoming increasingly complex and critical. Contrary to popu-
lar concep’t, there is today in Massachusetts approximately twice
as much land as is now or probably ever will be needed to support
the basic requirements of the existing and possible future popula-
tion of the State. This situation is the result of the maturing of the
region over the past three hundred years in relation to the growth
and development of other sections of the country. The wheel is
gradually approaching full cycle, and each year about one half of
one per cent of the total land area of the State is reverting to nature.

This trend is obviously not in effect in the vicinity of the major
urban areas. There and in the popular recreation areas along the
seacoast and in the mountains it is in the opposite direction. It is,
however, affecting the majority of the land area in the State. The
existing pattern of settlement in nearly half of the area of the State
no longer bears any relationship to basic land utilization and eco-
nomic factors. Only the improvement in transportation in the
past fifty years and certain industrial expansion since World War II
have prevented a more serious migration from the State than has
occurred.

It is unlikely that the State will ever again experience the great
increase of population that occurred between 1840 and 1910, when
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during that period of industrialization the population increased
from 737,700 to 3,366,400, a growth of more than 350 per cent. The
low ebb was in 1940, when the growth in population had increased
only 1.6 per cent over 1930 to a total of 4,316,700. The rise of 8.6
per cent between 1940 and 1950, when the total reached 4,690,500,
might be construed as an indication of a renaissance in growth, but
is considered to be largely the result of the impact of World War 11.

The total of 4,837,600, according to the 1955 State Census, though
considered questionable in some quarters, would also bear out the
above assumption. It indicates an increase of only 147,100, or 3.1
per cent, over 1950 during a period of unprecedented employment
and industrial expansion in the national economy.

It is considered quite probable that in the foreseeable future the
total population of the State is likely to stabilize at slightly over
5,000,000 inhabitants. This will be close to the ratio of one person
per acre of the total area of the State. This ratio of land to people
is high in comparison to other sections of the country, and the State
is very likely to maintain a position nationally of being among the
top fifteen most populated States. Its present position, as of the
1950 census, is ninth in population and 44th in area.

To understand the increasing proportion of idle land in the State,
a brief examination of the trend of agricultural land utilization
is important.

In 1880, when agricultural land usage was still high, about 65.3
per cent of the area of the State was classified as in farm use com-
pared with the present 27.8 per cent (from the agricultural census
of 1954).

This means that during the period from 1880 to 1954 (74 years),
since records have been kept, 26.7 per cent, or 1,400,000 acres, of the
total land area of the Commonwealth has gone out of agricultural
use. This loss amounts to just about the 1,443,000 acres remaining
in farms today. In other words, the area in agricultural use has
been reduced by about 50 per cent in the past 75 years.

Since much of the farm land in the State is in woodland (20 per
cent between 1880 and 1935, and over 40 per cent in 1954), this
trend is even more strikingly indicated by the decreasing acreage
of improved farm land.

Agricultural Land Utilization.
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This is particularly significant in view of the fact that, of all the
land area of the State, 3,300,000 acres, or 64 per cent, is now in some
type of forest cover.

Based on studies by David Rozman of the University of Massa-
chusetts and other sources, 1 the tabulation below presents an esti -
mate of the existing pattern of land utilization in Massachusetts;

Total Area, 5,179,494 Acres {Land, 6,016,723; Water, 162,771). Total Population,
4,837,636. 2

Per Cent
Major Land Utilization. Acreage. of Total

Area.

Urban and inter-urban (including industrial, etc.):
1. Densely settled, urban(including streets and normallocal public open space) 517,949 10.00
2. Transportation (inter-urban, railroads, highways, etc.)

....
258,975 5.00

3. State and Municipal Water Supply (including M. D. C. waterlands) 216,320 4.18

Sub-total 993,244 19.18

Major state public ownership (parks, forests, beaches, institutions, reservations,
etc.);

1. Department of Natural Resources (including Division of Fisheries and
Game) 179,591 3.47

2. State reservations (special commissions) 13,295 .26
3. State institutions (special commissions) 46
4. Aeronautic Commission 499 .01
5. Public Works 5,710 .11
6. Military 17,629 .34
7. Corrections 3,344 .07
8. Education 4,071 .08
9. Mental Health 14,762 .29

10. Public Health 1,259 .02
11. Public Welfare 910 .02
12. Major M. D. C. Parks 10,000 .19

Sub-total 251,116 4.85

Federal:
1. Department of Agriculture 1,651 .03

2. Department ofDefense (Airforce, Army, Navy, Corps of Engineers, etc.) . 63,498 1.23
3. Department of Interior 12,930 .25
4. Other Departments 2,305 .04

Sub-total 80,385 1.55

Other major public and semi-public:
1. Municipal Town Forests 41,571 .80

2. Trustees ofPublic Reservations 4,204 .08
3. Massachusetts Audubon Society 3,448 .07

Sub-total 49,223 .95

1 U. S. Department of Agriculture; U. S. Department of the Interior, Soil Conservation Service and Fish
and Wildlife Service.

2 1955 State Census
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Total Area, 6,179,494 Acres {Land, 6,016,726, Water, 162,771). Total Population,
4,837,635 1 Concluded.

Per Cent
Major Land Utilization. Acreage. of Total

Area.

Agricultural (farmland):

1. Cropland (harvested) 331,080 6.39
2. Cropland (not harvested or pastured) 76,503 1.48
3. Woodland (pastured) 166,641 3.22
4. Woodland (not pastured) 503,965 9.73
6. Other Pasture (not cropland nor woodland) 113,329 2.19
6. Improved Pasture 10,102 .20
7. Irrigated Land 22,683 .44
8. Land in Cover Crops (green) 24,434 .47
9. Cropland (used for grain or row crops farmed or contour) .

.
. 1,741 .03

10. House Lots, Farm Roads, etc 104,532 2.02
11, Other Farmland (unclassified) 88,070 1.70

Sub-total 1,443,080 27.86

Generally non-productive and non-utilized area (except for miscellaneoustimber-
ing, mining, wetlands and water areas not included in above).

Sub-total 2,362,446 45.61

Grand total 5,179,494 100.00

1 1955 State Census.

It is evident from the foregoing that more than 45 per cent of the
total area of the State is generally economically unproductive at
present. Limited timbering operations, which take place over part
of this land from time to time, contribute little to the state income.
Such operations provided $744,140, six tenths of 1 per cent of the
total farm income of $124,023,750, in 1954. The value of the total
timber harvest in 1955 is estimated at $2,000,000, including that
cut from farms. This indicates that the farmers are harvesting from
their woodlands about twice the state average per acre. It is be-
lieved that timber harvesting is conducted on not over 1 to 1.5
million acres of the woodlands of the State.

The foregoing brief analysis of land utilization in the State indi-
cates that

1. The steady decline in total farm acreage, and particularly in
developed crop and pasture land, is adding around 40,000 acres
annually to the idle land area. The great majority of this is going
into woodland. Due to many factors influencing agriculture, total
acreage in farm ownership will probably stabilize within the next
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few years, at around 1.25 million acres of which about one half, or
625,000 acres, will be in developed agricultural uses, such as pasture
and cropland with the other half occupied by woodland. Thus, the
land in farm ownership will represent less than 25 per cent of the
total area of the State.

2. Developed non-farm land uses will probably never require
more than 30 per cent of the area of the State. These include the
water areas, urban areas, existing state forests, parks, federal and
other major public lands shown in the foregoing tabulation.

3. In general, therefore, at least 45 per cent (2,330,000 acres) of
the total area of the State can be classified as practically idle at
present. The economic potential of this land is associated with
forestry. With good forest management, it can produce a large
volume of valuable forest products. Absentee ownership and the
relatively small acreage size of individual parcels work, however,
to the disadvantage of these lands for private conservation develop-
ment.

The chief value of most of this land is for recreation and forestry
purposes. Undoubtedly, some of this land will be needed for new
and expanding industrial activity; however, considerable study
should be given to the possible acquisition of these lands which
could be used for parks and forests and thereby become valuable
assets through providing income received from the vacation-travel
and tourism business, as well as from the sale of forest products.

In looking at the location of State Parks and Forests on the Pre-
liminary Inventory Map Forests, Parks, Recreation, and Other
Public Lands, the areas form a scattered, discontinued pattern,
especially in the western portion of the State. This disarrangement
immediately indicates the desirability for unification of many of
the scattered areas which can be accomplished by the acquisition of
land between and adjacent to the parks and forests. Where it is
practicable the scattered parks and forests should be joined together
by state-owned land to protect against the development of rural
slums and the misuse of adjacent property. An example of the mis-
use of land is found on the Mohawk Trail. The land along the trail
from Mohawk Trail State Forest towards the Savoy Mountain
State Forest, which covers one and one half miles, is lined with
rural slum areas. If these lands could be purchased, a continuous
park-like atmosphere would result and eliminate the discordant
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reaction visitors now receive while traveling between these two
attractive forests. If such conditions are allowed to exist and ex-
pand, visitors to these areas will carry with them an adverse and
disappointing impression of the State.

4. Though segments of this generally unproductive land are dis-
tributed throughout the State, much of it is concentrated locally;
for example, Berkshire County has 32 cities and towns with a total
population of 133,000, a total assessed valuation in 1950 of $170,-
772,000, and a total area of 947 square miles. Nine towns (28 per
cent), with a total population of 2,073 (0.16 per cent), and a total
assessed valuation of $2,829,000 (1.66 per cent), occupied 238 square
miles (25.13 per cent) of the area of the county.

Similar situations exist in many other portions of the State. The
cost of government and essential services needed to support these
thin populations distributed over largely unproductive land areas,
indicates that a certain amount of relocation of population would
bear serious investigation.

Conclusions
Forty-five per cent of the land area of Massachusetts is at present

in a low state of economic productivity. The area of such land is
increasing and may soon equal 2.5 million acres, half the area of the
State. Open-mindedness and a broad viewpoint are essential to an
approach to a program of land-use involving conservation and de-
velopment of the natural resources; for exampl

1. Consideration might well be given to the creation of a major
public or semi-public land reserve to be held in trust by the State
Such a reserve could be conserved and developed for its most advan
tageous single or multipurpose use. Scenic aspects, recreation,
forestry, industry, mining, urban relocation, watershed protection
and flood control, hydroelectric, atomic and other power purposes
would play parts in such a use concept.

In conjunction with a program of acquisition due consideration
should be given to the disposal of certain lands that could be either
used or turned over to other agencies. This can only be accom-
plished by a comprehensive over-all land-use study of the State.

2. Such a program should be approached on a regional basis with
local participation under general guidance of the State. Correlation
of the regional areas of the State on the one hand, and of Massachu-
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setts with the New England regional pattern on the other, would
be indispensable.

3. The basic technological, scientific, economic and social re-
search necessary to any logical approach to these many resource
problems might best be accomplished by state-federal co- operation
working within the framework of New England as a whole.

The Forests.
This section deals with the forests and the practice of forestry.

Forestry began to receive serious attention in America during the
opening years of the 20th century. Today it embraces a wide va-
riety of specialized but related activities. Originally looked at
primarily as a means of conserving and perpetuating the Nation’s
supply of timber and wood products, forestry is now recognized as
having to do with all of the multiple functions of the forest.

The purpose of this section of the report is to present such facts
as it has been possible to assemble as they bear on the legislative
directive included in chapter 471 of the Acts and Resolves of 1955,
that the Department of Natural Resources shall prepare a long-
range plan, envisaging in the case of forest areas not less than half
a century, for the appropriate use and development of such areas,
including nurseries, for the benefit of the Commonwealth and its
people.

With this directive in mind, and with awareness that the intention
of the legislation is to pave the way toward conditions under which
all the benefits of the state-owned forest lands, including the pro-
duction of timber, will be brought to the maximum, this section is
divided into a number of parts each of which deals with a separate
phase of forestry.

The first two parts include discussion of the importance of the
forests to New England and to Massachusetts, socially and economi-
cally. Subsequent parts deal with specific aspects, including pro-
tection against forest insects, tree diseases and fire, reforestat on
and the production of planting stock in state-operated nurseries, an
estimate of the growing stock on the state-owned lands, and a dis-
cussion of the general principles of forestry on state-owned lands.

Since the act calls for a long-range management plan, it was be-
lieved desirable to investigate the programs of forestry on state
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lands in States which already have long-range management plans in
operation. It is believed that such investigations provide valuable
guidance to the formulation of a long-range plan for Massachusetts.
Parts of this section, therefore, include reports on the long-range
plans for the management of the state forests of New York and
Pennsylvania.

This section does not presume to present a definitive long-range
plan for the management of the state-owned lands in Massachusetts
for timber production and the full realization of all the other bene-
fits. Preparation of such a plan would be impossible in the time
provided by the act. It is hoped, however, that the information
presented here will serve usefully as a preliminary step which antici-
pates a comprehensive and thorough exploration of the whole sub-
ject. Much additional study will be required before a properly
adapted plan can be put in shape.

New England is more heavily forested than any other comparable
region in the nation. Its 31 million acres of forest land cover 78
per cent of the total land area.

Forests contribute importantly to the social and economic welfare
of the New England people. They add to the pleasant aspect of
the landscape. They provide a favorable habitat for wildlife. They
have a purifying effect on the water supply, retard soil erosion, and
narrow the range between minimum and maximum flows in our
rivers and streams.

Despite the fact that New Englanders have managed their forest
resource with less than perfect wisdom for more than 300 years, the
forests still make a substantial contribution to the economic life of
the region. Misuse still continues, but at a steadily, though slowly
diminishing rate as awareness of the need for better management
increases.

Forest Industries. The forest-based industries stand third
among the major manufacturing groups in New England in terms
of numbers employed, total pay roll, and value of products shipped.
Most important among the wood-using industries of the region is
pulp and paper manufacture. In 1953 this activity was seventh
among the major manufacturing groups in terms of value added by
manufacture, eighth in salaries and wages paid, and ninth in num-
ber of employees. Its 69,500 employees, 4.4 per cent of the number

The Importance of the Forests to New England,
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in all manufacturing, received $275 million in wages and salaries,
4.6 per cent of the total. Value added by manufacture in paper and
allied products manufacture was $521 million, 5.3 per cent of that of
all New England manufacturing. In 1955 the value of shipments of
paper and allied products was more than one billion dollars accord-
ing to a recent estimate.

New England pulp mills produced more than 1.6 million tons of
wood pulp in 1953. In their manufacturing process they consumed
more than 2.5 million cords of pulpwood. Part of this supply of
pulpwood, perhaps 25 per cent, c
hand, pulp mills in New York Sts
pulpwood out of New England,
current annual cut of pulpwood
more than two million cords, pay
of the forests of the region for !
useful wood products.

me from Canada. On the other
te drew considerable quantities of
The significant fact is that the
in New England, amounting to
tribute to the inherent capacity

ustained output of economically

New England forests provide anIn addition to pulpwood, the
annual cut of lumber amounting to more than one billion board feet.
Although this makes up only about 2.5 per cent of national lumber
production, and provides less than half the amount consumed
annually in New England, it represents a contribution to the regional
economy of at least $lOO million.

Other wood-using industries add to New England’s income
ion of veneer and plywood, wood
railroad ties and other items made
nual sales which can currently be

Furniture manufacture, produe
turnings, novelties, poles, posts
from wood help to make up a
conservatively estimated at $1.5 billion

Better Forest Management needed. New Englanders will un-
doubtedly continue to gain economic benefits from their forest
resource for many years to come. Whether this economic gain is
as large as it could be will depend largely on the degree of wisdom
the people apply to this resource. Foresters agree that the potential
future output is much greater than the current production. Good
forest management, based on established modern techniques, is the
key to this outcome. Good management can double, or even treble,
present yields in terms of volume. By improving the quality of the
yield, good management can increase the financial return still more.

Increasing the yield, quantitatively and qualitatively, will mean
more and better raw materials for the market in which timber owners
sell their logs, bolts, pulpwood and other products. New Englanders
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must remain alert to the market opportunities for finished wc
products. They must continue to compete successfully in the

national and world markets. 1
of slow depletion of the forest

hey must reverse the current trend
resource. Forest capital must be
ised with a consequent increase inreplenished and gradually inc

annual product
New England’s wood-using industries are almost unique among

manufacturing industries in the fact that they obtain, or could
obtain, all their major raw material within the region. The danger

iucts in New England in the forc-of over-production of forest pro<
seeable future through improve
Growth of the national population
technologies, and increased per c
tial increases in the demand for
future as we can look.

'd forest management is remote,
i, new uses resulting from improved
pita consumption foretell substan-

products for as far into the

Future Expansion of Pulp and CarefullyPaper Manufact
prepared forecasts of the future demand for paper and paperboard,
for example, are in substantial agreement that by 1975 annual do-
mestic output of these products will have to be 15 to 20 million tons
greater than it is now. Producing the additional quantity of wood
pulp essential to this expansion will require the equivalent of more
than 165 three-hundred-ton-per-day pulp mills. Pulp wood output
will have to increase by 15 million to 20 million cords per year, a half
to two thirds more than current annual consumption. Pinches on
the pulpwood supply in other parts of the nation indicate that a more
than proportional share of this increase will occur in the northeast

This is because of a combination of favorable factors in the north'
east, one of which is ample supplies of process water. More impor
tantly, the northeast is one of the best sources of hardwood pulp-or

wood in the nation. Manufacturing techniques developed in recent
years, and continuing to develop, make it clear that the prospective
growth of wood pulp manufacture will depend heavily on the hard-
wood pulpwood resource. Softwood pulpwood supplies no longer
suffice.

This situation is an important factor brightening the future of
commercial forestry in New England, particularly in southern New
England of which Massachusetts is a part. 1

1 Shepard, H. B. Hardwood pulp, its manufacture and use, with special reference to southern New Eng.
land; 67 pp. and appendix. The New England Council, Boston (Jan. 1956).
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Forest land, of which there are 3.3 million acres in Massachusetts,
occupies more than 65 per cent of the total land area of the State.
Although the direct contribution of the forests to the economy is
relatively less in Massachusetts than it is in New England as a

whole, the social values of the forests are no less important. They
improve the scenery in Massachusetts, provide opportunities for

:cts on water supply, regulation
soil and the wildlife habitant as

recreation, and have favorable eff
$ of stream flow, conservation of theof stream flow, conservation of the soil and the wildlife habitant as

they do throughout New England.
Forest Industries. Despite the fact that misuse of the forests

has been generally greater in Massachusetts than it has in New
England as a whole, the forest-based industries are still an important
economic activity in the State. Although the 200 or so productive
sawmills in Massachusetts produce only in the neighborhood of
100 million board feet of lumber in an average current year, around
10 per cent of the lumber produced in New England, paper and
wood furniture manufacture rank high among the major industrial
activities in the State.

These two industries provided employment for more than 47,000
persons in 1953. This is 6.35 per cent of the total employment in all
manufacturing. Wages and salaries paid were 6.55 per cent of the
total. These industries stood still higher, in terms of value added by
manufacture, at 7.11 per cent. The following tabulation shews that,
in combination, these wood-dependent industries stood fourth
among the seven major manufacturing groups in the State in terms
of total numbers employed in 1953:

The Importance of the Forests to Massachusetts.

Mi

4

Food am

Transportation eqi;
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Of the manufacturing industries in Massachusetts which are
dependent upon wood as a basic raw material, pulp and paper manu-
facture is the most important. In 1953, it provided employment
for more than 34,000 persons and paid almost $94 million in wages
and salaries. Paper and paperboard mills consume in the neighbor-
hood of 350,000 tons of new wood pulp per year, but, unfortunately,
only a very minor portion of the wood from which this pulp is made
is produced in Massachusetts. Massachusetts’ paper mills obtain
their wood pulp mainly from Maine, New Hampshire, Vermont,
southern and western United States, Canada and northern Europe.

It can be hoped that, because of recent and prospective advances
in the technology of wood pulp manufacture combined with im-
proved forest management practices within the State, Massachu-
setts may be able to derive economic benefits from the prospective
growth of wood pulp (and paper and paperboard) manufacture in
the United States. Realization of this benefit will depend, to an
important extent, on whether Massachusetts maintains a general
economic climate competitive with those of neighboring or even
more distant States.

Better Forest Management Needed. The forests of Massachusetts
are an important social and economic asset to the residents of the
State. They have the capacity to become much more important
if they are properly managed. This is also true of the state-owned
forest lands. Under good forest management they will increase
in value and productive capacity, quantitatively and qualitatively.
They can probably become, in time, wholly self-supporting through
management for the production of commercial timber products.
Management for the production of timber products can be so applied
as to cause no interference with recreational uses. It can, in fact,
increase the recreational values along with the values for wildlife,
game and fish propagation, water and soil conservation, streamfiow
regulation, and others of the less tangible public services.

How do the above considerations affect state ownership and
management of forest land in Massachusetts? The need for rec-
reational facilities for the residents of Massachusetts and visitors
from other parts of the nation will increase as the population grows
and modern highway construction increases mobility. State forests
and parks can play an important part in the meeting of this need.

Ownership and Management of Forest Land by the State
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A state forest and park system, adequately planned and ad-
ministered, can provide other public benefits, both directly and
indirectly. This is also true of other state-owned lands on which it
is advisable to maintain forest cover.

Such public properties can bring direct benefits by conserving
wildlife, soil, and the water resource. They can serve as demon-
strations to other landowners of good land-management practices.

Forests and Water. Although forests intercept rainfall, and
by promoting evaporation before the moisture reaches the ground
reduce the amount of available water, they accomplish benefits
which more than compensate for this possible disservice. Occupy-
ing large portions of the watersheds, they have a regulating effect
on the rate of flow in the rivers and streams from which mechanical
and hydroelectric power are developed. Floods are less severe
and less frequent than they would otherwise be. Wooded areas
serve to moderate the rush of water across open areas, reducing
soil erosion. Some forest trees are good soil rebuilders. Many
acres in New England, formerly exhausted by overcropping, are
being rehabilitated by the forest growth now occupying them and
will be put back into agricultural production eventually. This is
particularly true of some of the acres occupied by the right types of
hardwood growth.

The maintenance of forest cover on the direct drainage areas of
reservoirs for municipal water supply is standard practice. Forest
cover on such areas brings at least two direct benefits. It increases
the purity of the water and reduces silting. Many communities
throughout the northwast are deriving cash income from commercial
forest management on their reservoir drainage areas. Good man-
agement gives promise of permanent future earnings from these
lands, often substantially greater than current earnings. Good
forestry results in an increase in the productive capacity of the
forest.

The forests provide shelter for many forms of beneficial wildlife,
birds that eat insects and weed seeds, and, particularly, game and
fish from which large numbers of people derive healthful recreation.

Timber and Wood Production on State Forest Lands. State
forests and parks, drainage areas, and other state-owned forest
lands can, like privately owned forests, provide raw material for
an important and diversified industry which contributes substan-
tially to the employment of the people and the income of the State.
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The demand for forest products will increase as the economy ex-
pands and improved forest management results in a larger supply
of better material.

Commercial management for the production of timber and wood
for industry does not conflict with management for recreation,
preservation of wildlife, soil conservation, regulation of the water
resource, or other forest benefits, as is being demonstrated in some
of Massachusett’s neighboring States. Some of these States, par-
ticularly New York, Pennsylvania, Maryland, Virginia and Con-
necticut, have well-advanced programs for multiple use of state-
owned forest lands under which commercial management will bring
substantial financial returns without detriment to other forest
uses and benefits. They are finding, in fact, that it is possible to
devise management plans under which commercial timber manage-
ment will enhance the other forest values. Game management
officials in New York and Penns
effects of good commercial im
better habitat for deer and othe
does an unmanaged forest. Gan
ment programs are carefully ct

ylvania, for example, welcome the
nagement because it provides a
r game animals and bird life than
:e management and forest manage-
■ordinated. Good forest manage

ment maintains ample vegetative cover on all parts of the forest at
all times. It avoids the adverse effects on soil conservation and the
flow of water so often associated with indifferent logging practices

nets from
illo’> xi-

o

limate, soil and the present and potential
on the land. Climatic factors are those that nature

primary influence on
er

lanagement practices and, particularly, tl
effectiveness of protection against fire. The quantities and qualities
of growing stock are directly related, soil and climate being equal,
to the degree to which good forest management practices are applied
iver a period of year

With relatively few exceptions, growing stocks are at present
deficient because of past mismanagement. Current annual yields
(periodic annual growth) are correspondingly below potential yields.
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Planning for Maximum Output. Properly conceived and ad-
ministered management plans take into consideration both the
current growing stock with its related annual yield and the desirable
normal or optimum growing stock with its related and expanded
annual yield.

Knowledge of growing stock becomes less important after an
adequate management plan is in full operation. During early
stages cutting may exceed growth to effect proper sanitation and
removal of undesirable trees.

Where exceptions prevail and growing stock is excessive, the
cutting of trees to reduce the number per acre is called for. This
condition is commonest in young, immature stands, but may exist
in mature stands. In some cases, the excess of growing stock is in
trees of less desirable species, defective or overmature trees, or
trees of poor form. It is logical rove such trees as soon as
possible.

The first requirement of a definitive long-range fore;
ment program is accurate detailed knowledge of the quantity and
character of the growing stock. T must, ot course,
be closely related to accurate knov ledge of the site characteristi
(soil, soil moisture and, in many the degree of exposure to
such moisture reducers as sun and ind).

The second requirement of a n agement program is accurate
knowledge of the growth rate of tt st to be managed. Whetln
or not management will result in an acceleration of the growth rate,
cutting during the early years of the program must be related to
current growth rates. Except where relatively heavy improvement
or sanitation cuttings are needed, it will usually be necessary to
limit periodic cuttings to a fraction of the periodic growth to allow
for building up the growing stock. Properly applied, cutting will
result in a more rapid increase in the growing stock than would be
the case if no cutting is done. Cutting reduces inter-tree competi-

tion and permits the trees to grow more rapidly
In some cases, nature has already brought about a condition

under which the only practical silvicultural method is to cut the
whole stand and start over again with seedling trees. In most cases.
areas which should thus be “clearcut” are relatively small and un
important percentages of the whole forest.

In older, larger timber it is usually possible to apply proper
management practices without increasing expense. The material
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removed has sale value. Many younger, smaller stands need to be
thinned or weeded if maximum growth of desirable, profitable
timber is to be realized. Thinnings and weedings of young sapling

of funds because no salable prod-stands involve net current outgo
ucts result. This is also true whe:
taken. Properly applied on the
knowledge of the growing stock
these processes can be profitable

e pruning of young trees is under-
basis of adequate and accurate
the outlay of funds for both of

n the end.
The overriding consideration

management practices directed
overning the application of forest
toward maximum production of

economically useful products is threefold
1. There must be accurate detailed knowledge of the current growing stock and

the growing stock the land could carry.

2. It must be possible to interpret knowledge of the growing stock in terms of
current and prospective annual yields.

3. There must be a definitive long-range plan by which cutting and other treat-
ments are geared to the needs of the forest for earliest possible attainment of the
optimum growing stock and consequent maximum production. Thereafter there
must be a cutting program which adjusts the cut to the growth so that maximum

;rowth rates are permanently sustained.

Introduction . There are a number of species of forest insects in
Massachusetts that from time to time appear in epidemic propor-
tions and damage forest and shade trees. Among the defoliators
(leaf feeders) the gypsy moth is by far the most important. But
there are others, such as the forest tent caterpillar, cankerworms,
saddled prominent, elm leaf beetles, hemlock looper and pine looper
that have caused severe defoliation of woodlands, parks and shade
trees in the State. The white pine weevil has caused enormous
losses by reducing growth and lowering quality of white pine. The
Pales weevil is another serious enemy of white pine because in cut-
over and burned-over areas it frequently destroys a high percentage
of the seedling pines; and it is probable that cone and seed insects
destroy a high percentage of white pine seed in certain years.

There are manv other insects that must be reckoned with in a
program designed to prevent damage to forest and shade tree;
The beech scale, oriental hag moth, browntail moth, satin moth
pine sawfiies, pine spittle bugs, bark beetles and borers, birch leaf
miners, eastern tent caterpillar, fall web worm, etc., all are present
in the State and from time to time appear in epidemic number;

Forest Insect Situation in Massachusetts



1957.] SENATE No. 740. 41

I

«

Losses Caused by Insects. Insects not only cause tree mortality,
growth loss or reduction in quality which affect timber values, but
they seriously affect recreational and watershed values and cause
deterioration of site and soil. Thus consideration must be given,
not only to the economic losses in timber production, but to the
other less tangible losses. In certain sections of Massachusetts
recreational and watershed values are extremely high. Thus, there
is ample evidence in portions of the eastern half of the State of the
general deterioration of sites resulting from repeated gypsy moth
defoliation.

Detection and Appraisal Surveys. To reduce the losses caused
by forest and shade tree insects it is first necessary to have an ade-
quate and efficient detection program. The objectives of a detection
survey are to discover the early stages of an outbreak of pests of
known importance or the presence of new pests. The next step is
the prompt reporting of the outbreak to the proper authority with
pertinent information concerning it. Then an appraisal survey is
undertaken to determine the extent and intensity of the outbreak,
the values at stake, and if, from an entomological standpoint,
control should be considered. This should be followed by an eco-
nomic appraisal of the situation to determine if the cost control is
justified.

Survey Methods. Great progress has been made in recent years
in developing aerial survey methods for detecting outbreaks of
certain types of forest insects in certain situations. Progress has
also been made in ground survey techniques.

In Massachusetts both aerial and ground surveys should be con-
sidered. And there is another means of keeping track of the activity
of forest insects; namely, through the establishment of permanent
study plots or areas where an annual record is taken of the popula-
tion of insects of major importance. Such plots will yield valuable
information on insect population trends and make possible the detec-
tion of increases in insect abundance which precede the outbreak
stage. Thus the earliest stages of an outbreak may be detected
and the alarm sounded for an intensification of surveys. Such study
plots should be located in woodlands of high susceptibility. This
calls attention to another device that would improve the whole
survey structure, the preparation of forest type maps on which
would be indicated the degree of susceptibility to attack by specific
insects in different areas in the State, and the economic or aesthetic
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value of woodlands in each area. Such maps would be extremely
helpful in developing an efficient survey program.

Control. Recent development in aerial and ground equipment
ich as DDT, have made it possi-for applying the new insecticides, s

ble to control many species of for
relatively low cost. But it is ess<
properly timed and that the com

;st and shade tree defoliators at
ntial that spray applications be
ct dosage be used for any given

insect specie
of insects that are difficult to

fppnninimc; miicf �
There are, however, other speci

control and where special, more c tly, techniques must be used;
and there are still others for which no practical control methods
have yet been developed.

Research. Although there exists much basic information on
food plants, etc., for most of the
woodlands, much information is

the identity, life history, habits,
insects inhabiting Massachusett:
needed on the factors that affe
needed to determine the effect of
and of such biological factors as

ct their abundance. Research is
physical factors, such as weather,
parasites, predators and disease.

Studies are also needed to determine the effect of forest composition
and condition. Survey methods and techniques will need to be
developed or improved. New chemicals and equipment for apply-
ing them will require tests, and for some insects silvicultural or
forest management control will need to be worked out. The re-
search program should be developed along lines designed to improve
continually the survey and control programs.

Information and Education. Personnel in charge of the forest
insect program should keep up-to-date on the latest developments
in this field, and take full advantage of opportunities to co-operate
with other States, the federal government, and private agencies
that, may assist the program. The field personnel that participate
in the program must also “know their insects” and the type of
damage that they do. They should be kept up-to-date on the
over-all objectives of the program and the methods and techniques
used to combat the insects that they encounter. This could be
accomplished by training schools and periodic staff meetings. And
finally the general public should be kept informed of the forest
insect situation and what the State is doing to keep the insects
under control.

Organization. The following suggestions for organization of a
forest insect program for Massachusetts are based on studies of the
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operation of similar programs in some of the other northeastern
States. The experience of other States leads to the conclusion that
the entire forest insect program in Massachusetts should be under
the general supervision of the Director of the Division of Forestry
in the Department of Natural Resources. The immediate super-
vision of the program should be under the direction of a technically
trained and experienced forest entomologist who would be a member
of the Director’s staff. The forest entomologist should have two
staff assistants. One staff assistant, also a technically trained en-
tomologist, would be assigned to the survey and research phases
of the program, and the other, with experience in conducting forest
pest control operation, would be assigned to the control phases of
the program.

The forest insect field organization should be tied in very closely
with the district forests. Each district forester should have on his
staff a full-time employee who would be responsible for forest insect
surveys, reports, study plots, susceptibility maps, etc., in the dis-
trict. He would receive training and instruction from the forest
entomologist on the Director’s staff. But he would also work closely
with the district forester and keep up-to-date on the other activities
in the district forestry office. He would also work closely with the
tree wardens in the towns within the district and enlist their assist-
ance in carrying out his program.

Financing. There should be an adequate appropriation to
finance the State Forest insect organization both at headquarters
and in the field. Control of insects on state-owned lands would be
financed from state funds. Because insects respect no boundaries
and range over considerable areas, annual appropriations, made
by the towns for all forest insect control, would best be pooled for
each forest district. These funds should be used for control in those
areas of the district where control is needed, as indicated by the
surveys. When the town appropriations are inadequate to cover
the costs of control then the State should contribute funds to take
care of the control needs. Under some situations the federal govern-
ment might contribute to the costs of the control.

Forest Tree Diseases of Massachusetts.
There is little precise knowledge of the forest tree disease situa-

tion in Massachusetts and, for that matter, throughout most of
New England. It is reasonable to believe, however, that Massa-
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chusetts trees are in a situation closely comparable to the same or
related species in other areas that have been under the close scien-
tific scrutiny of phytopathologists of the U. S. Department of
Agriculture, the Canadian government, and their co-workers in the
various States and Provinces where disease surveys have been made.

The Commercial Importance of the Softwoods. Most of the out-
put of sawtimber and pulpwood in Massachusetts at the present
time is of softwood species. Eastern white pine has been our lead-
ing commercial species since the days of the first settlements.
Although the supply in the forests has, by now, been greatly de-
pleted, white pine is still eagerly sought by the sawmill operators.

Since the turn of the twentieth century, eastern white pine has
been subject to the blister rust disease in Massachusetts. Through
the co-operation of the federal, state and local governments, with
the generous aid of many private citizens, the blister rust disease
has been brought under reasonable control, but this disease still
remains a severe threat. It is highly essential that effective control
be maintained from year to year by continued application of pre-
scribed treatments. At the present time the more insidious or less
easily controlled root rots, heartwood rots and sapwood rots are
much more important, not only to eastern white pine, but also to
our hemlock, spruce and fir.

Diseases also affect the Hardwoods. Disease is a limiting factor
which reduces the availability of many potentially useful hardwood
species. Hardwoods are also subject to a variety of root, heart-
wood and sapwood rots which are less spectacular than the results
of insect attacks, and less likely to attract the attention of the
average woodlot owner than even a small fire. Competent plant
pathologists have repeatedly estimated that rot fungi, which work
obscurely within the roots and stems of our forest trees, deform them,
sap their vitality, and even render them unfit for human use, do
more damage than all the fire and insect depredations combined.
There is great need for a forest disease survey or inventory, and for
a timber stand improvement program going far into the future.
Without these, bringing the losses from these rot diseases down to a
reasonable minimum will be impossible.

The Principal Tree Diseases. What are the principal diseases
as we know them from available reports? White pine blister rust
caused by Cronartium ribicola has already been mentioned. The
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conifers are also seriously affected in varying degrees by red heart
rot caused by Fames pini; butt rot of eastern pines and spruce
caused by Polyporus circinatus; white pocket rot caused by Stereum
sanguinolentum and many others. Both conifers and hardwoods in
the Commonwealth are subject to rots caused by species of Fames
Polyporus, Stereum and other widespread genera. Hardwoods are
weakened and down-graded in thousands by Nectria and other
canker-forming fungi as well as by a host of heartwood and sap-
wood rots

More Study of Tree Diseases Needed. The loss is stupendous,
but without a survey we can only speculate as to the dollars and
cents value or the board-foot volume of potentially useful saw-
timber, cordwood and pulpwood that succumbs annually.

At present we have the absolute minimum organization for the
detection and control of forest tree diseases in the Bay State. There
is, naturally, full co-operation from the U. S. Forest Service Divi-
sion of Forest Pathology, from the Department of Forestry in the
University of Massachusetts, the office of the State Forester and
the scientific staff at the Harvard Forest. Public-spirited citizen
through such organizations as the Massachusetts Forest and Park
Association, or acting independently, frequently detect situation
that might pass unnoticed in the absence of an organized forest
disease survey

future welfare of our forests with
in be determined only after a

The best course to follow for the ful
respect to forest tree diseases can
thorough appraisal of the current sit
do not know specifically what we ha
sition to prescribe correct remedial m<:
our woodland areas carefully and fine
up by adequate field data, and in cor
in the way of disease problems. An

situation. In point of fact, we
have, hence we are not in a po-

First we must sample
ind out in specific terms, backed
considerable detail what we have
Any forest pathologist, having a

n the Commonwealth, couldfew years’ contact with problei
make the same general observations set forth in these paragraphs.
No one is presently in a position to evaluate these problems with
any degree of accuracy from our current meager store of facts.

The Forest Fire Situation in Massachusetts

Past History of Forest Fires. During the past twenty-nine year
period, 1926 to 1954 inclusive, there have been, according to statis-
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tics published by the U. S. Forest Service, 57,800 reported forest
fires in Massachusetts. This is an average of 1,993 fires per year.

These fires have burned 546,919 acres of forest land, an average
of 18,859 acres, or 0.57 per cent, of the 3.3 million acres of forest land
in the State per year. Were it not for the fact that some areas have
been burned over not just once but even several times, the are
burned during the past twenty-nine years would equal 17 per cent
of the total forested area

Ihe above figures indicate that, during the past twenty-nine
years, the average fire has burned 9.5 acres. This average i
up of a large number of fires which burned only very small areas
and occasional fires which burned areas running up into the thou3

sands of acr
The Commonwealth of Massachusetts has spent more than $6

million on its forest fire protection and suppression program during
the past twenty-nine years. This is an average of more than $200,-
000 per year.

Forest Fire Protection is Improving. The accompanying charts
show, however, that the forest fire situation has not remained static
in Massachusetts during the past thirty years. Had it done so,
Massachusetts would face a truly alarming situation. Chart I
shows that, during the five-year period, from 1946 to 1950, the area
burned by forest fires in the State was only about one quarter of the
area burned during the 1921 to 1925 period. It was further reduced
to less than one sixth during the four-year period 1951 to 1954. The
forest fire protection organization in Massachusetts deserves much
credit for this accomplishment. A minimum of fire damage is
fundamental to any forest conservation program.

Chart I also shows that since 1930 there has been an almost steady

decrease in the total area that forest fires have burned in an average
year. For the twenty years following 1930, the average area burned
per year has been close to one half of 1 per cent of the total forested
area. During the past four years it has been only a little more than

a quarter of 1 per cent.
The Number of Fires is Apparently Increasing. This consistent

reduction in the acreage burned per year has been brought about in
spite of an almost steadily increasing number of reported fires
These figures relate to the number of reported fires, but not neces
sarily to the actual number. It is believed that reporting has been
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more complete in recent years than it was formerly. As Chart II
shows, there were 770 reported fires per million acres of forest land
per year during the 1951 to 1954 period in contrast to 540 during the
1926 to 1930 period. Nearly half again as many fires have been
reported in recent years as was the case twenty-five years ago.
Between 1926 and 1930, the average fire burned nineteen acres.
Between 1951 and 1954 this average was 3.5 acres. Fire suppression
is much more effective than it formerly was.

Forest Fire Protection Costs. Maintaining a forest fire control
program in Massachusetts has cost money $6 million during the
past twenty-nine years. This is $1.82 per wooded acre six and
one quarter cents per acre per year. Due to inflationary influences,
such as increased wage rates and higher costs of materials and
equipment, combined with an increasing number of fires and other
factors, this cost per acre per year has risen from 3.2 cents in the
1926 to 1930 period to 12.5 cents during the 1951 to 1954 period —-

about four times as much. These are costs incurred by the State
itself. They do not include all of the expenses incurred by the
individual towns for fire suppression. The total cost of forest fire
control to the State between 1947 and 1954 was $2,898,193, nearly
half the total for the past twenty-nine years. Reimbursement by
the federal government under the Co-operative Forest Fire Control
Act was, however, $845,449. Under this act the federal government
assumes part of the fire protection cost each year. During the
eight-year period this reimbursement amounted to 29 per cent of
the total cost to the State.

Because, in Massachusetts, the State does not assume full re-
sponsibility for the suppression of forest fires, but leaves it to the
individual towns, reimbursement by the federal government is less
than it otherwise would be. Federal contributions are calculated
in part on the basis of direct expenditures for suppression by the
State and by towns or counties under state supervision.

Under the forest fire co-operation program, the federal govern-
ment recognizes suppression expenditures for reimbursement
whether made by the State, town or other political subdivision if
they are a part of the State’s organized system of fire control expen-
ditures as shown in current budgets and prearranged plans; and
provided they are made under the supervision and control of the
State Forester, who shall assume full responsibility for their nature,
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extent and justification. Since in Massachusetts the town wardens
and town expenditures for suppression are not under the supervision
and control of the State Forester, these expenditures do not qualify.
Massachusetts is unique among the States in the northeastern
region of the U. S. Forest Service in this respect.

As has been said, the effectiveness of the forest fire control pro-
gram in Massachusetts has increased greatly, particularly during
the past twenty years. The records indicate, however, a somewhat
lower degree of effectiveness than has been reached in some other
neighboring States.

Forest Fire Protection in Massachusetts Compared.
The forest fire problem in New Hampshire differs in some respects

from that of Massachusetts,
similarities. As the charts show
has been consistently good for

There are nevertheless numerous
New Hampshire’s forest fire record
thirty-five years. The number of

reported fires has not increased. Although the per acre cost for
fire protection has risen, it has remained in the neighborhood of
half the cost in Massachusetts. The relatively greater severity of
the problem in Massachusetts accounts for at least a part of this
State’s higher cost.

No two States have exactly equal forest fire problems. Connecti-
cut and Pennsylvania nevertheless provide reasonably good com-
parisons. The general characteristics of the forests are similar to
those of Massachusetts. Connecticut is a heavily populated State
Avith a high degree of urbanization, though this is somewhat less
true of Pennsylvania as a whole. Chart I shows that prior to 1935
forest fire losses, in terms of acreages burned, were in general greater
in these States than they were in Massachusetts. Since then, how
ever, both of these States have tended to pull ahead of Massachusett
in reduction of areas burned annually

The tabulation below shows how the three States compare -with
respect to their total fire records for the nineteen-year period, 1936
to 1954.

Chart II shows that the trend in reported forest fire occurrence
has been downward in Connecticut and Pennsylvania, whereas in
Massachusetts it has been upward. There may be distortion in the
records due to changes in reporting standards. The records are
however, the only source of official statistics. Reporting may have
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Average Area burned
Protected I Annually.

State. Forest Area
(Acres).

Acres. Per Ce

Massachusetts 3,300,000 15,013 .46
Pennsylvania 13,900,000 47,858 .34
Connecticut 1,900,000 4,913 .26

been incomplete in all the States in former years. The following
tabulation shows how the three States compare for the years prior
to 1941 and the years since:

Pennsylvania and Connecticut have apparently demonstrated

these other two States have accomplished this apparent advance in
fire prevention. At present, their lawr -enforcement programs are
all we have to go by. The following
tions and convictions for setting fin

bulation shows how prosecu-
or negligently allowing fires

to escape compare in the three States in recent years (average per
year, 1947-1954):

d T
PrAT C

M; 3.1

Cr 135

Massachusetts, on the contrary, the number of starts has risen ac
that it is possible to reduce the number of forest fire starts. In

)rding to the record. Further study is needed to determine how
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It is obvious from the above that, compared with the other two
tates, the effort to fix legal responsibility for causing or permitting

fires to escape is negligible in Massachusetts. This may possibly
be related to the manner in which the forest fire protection system
is organized in Massachusetts. As has been said, this is the only
state in the Northeast in which the entire responsibility rests with
the local town fire wardens. In all the other states the final re-

ponsibility is at the state government level. A disinclination on
the part of local fire wardens to bring legal action against their
neighbors may be a factor. Other considerations may be involved. *

There may be other reasons why some of the other states have
met with some success in their fire-prevention efforts. Further
study will be needed for better understanding of what these reasons
may b

As has been said, the cost of forest fire protection has practically
quadrupled in Massachusetts during the past quarter century. In-
flation has affected Pennsylvania and Connecticut also but their
costs have not risen proportionately with those of Massachusetts.
This is possibly, at least partly, because of the better success these
states have had in reducing the number of starting fires but there
may be other reasons.

The following tabulation shows the comparison between Massa-
chusetts, Pennsylvania and Connecticut. Chart 111 shows that
costs have increased in all these States,

Per Acre Cost of Fire Protection
and Suppression

(Annual Averages, Cents),
State

1926-1930. 1951-1954

Massachusetts
Pennsylvania

Connecticut

3.20 1 12.53'

2.46

3.74

.06

8.51

Suppression costs borne by individual towns not included.

Forest Fire Protection Needs differ in Various Parts of the State.
Statistics expressing statewide averages can be misleading. The
occurrence of forest fires and the damage they do are far from uni-
form over all of Massachusetts. In many individual towns forest
fire losses have been inconsequential for many years. In other
towns the losses have been consistently large over the years. This
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difference is due to variations in conditions affecting both the fre-
quency of fires and the severity of their consequences. Forest fires
occur infrequently in some parts of the State. Other parts have
large numbers of fires. Ordinarily, it is relatively easy to suppress
fires in some sections. In others, once a fire has started it will often
be hard to stop.

The following tabulation shows that forest fire occurrence was
heavily concentrated in five of the 14 counties in the State in 1953:

Number of
Forest Area. Fires,

County

Per Million
Acres. ! Per Cent. Number, i Per Cent. Acres

| II I
Barnstable 151,000 4.6 199 4.5 1,304

Bristol 252,000 7.6 535 12.2 2,120

Middlesex 262,000 7.9 1,689 38.6 6,450

Plymouth 306,000 9.3 281 6.4 920
Worcester 686,000 20.8 924 21.2 1,346
Other (counties) ....

1,643,000 49.8 750 17.1 458
Total 3,300,000 100.00 4,378 100.0 1,329

In 1953 half the reported forest fires that occurred in Massachu-
setts were in Middlesex and Bristol counties which, together, have
only a little more than 15 per cent of the forest land. There were
three times as many reported fires per unit of area in Middlesex
County as there were in Bristol County. Middlesex County,
which has only 8 per cent of the forested area, had nearly 40 per
cent of the reported fires. Here appears to be the opportunity in
the State for a fire-prevention program.

Five counties with approximately half the forested area had 83
per cent of the reported fires. The other 17 per cent were scattered
over the remaining nine counties and the remaining half of the
forested area. In Barnstable and Worcester counties, forest fire
occurrence was close to the average for the whole State, according
to the record. As has been said, the record includes only the re-
ported fires. There may be variations between counties in the com-
pleteness of reporting.

The area burned over is a more accurate indication of the damage
forest fires do than is the number of fires. The counties exhibit a
quite different pattern with respect to reported areas burned from
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the pattern displayed by the number of reported fires. The follow-
ing tabulation shows how the same counties compared with respect
to areas burned and the average size of fires in 1953, according to
the record:

Area Burned.
Forest Area | Average Size

County. (Acres). j of Fires
Acres. Per Cent. (Acres).

Barnstable 151,000 103 0.07 0.52

Bristol 252,000 527 0.21 0.99

Middlesex 262,000 1,601 0.61 0.95
Plymouth ........ 306,000 350 0.11 1.25

Worcester ........ 686,000 817 0.12 0.88

Other (Counties) 1,643,000 3,576 (P22 4.77
Total 3,300,000 6,974 0.21 1.59

The above tabulations show that while the “other” counties had
the smallest number of fires per unit of area, their average size of
fires was much greater. The per cent of forest land burned in these
counties was about the same as the average for the whole State.

The tabulation below shows the standings of the counties in order
of excellence, in three respects, in 1953:

Reported Fires Per Cent of Average
per Million Acres. Total Area Burned. Size of Fire.

‘ * Other counties’' Barnstable Barnstable
Plymouth Plymouth Worcester
Barnstable Worcester Middlesex
Worcester Bristol Bristol
Bristol “Other counties” Plymouth

Middlesex Middlesex “Other counties”

This discussion on the relative standings of the counties has been
presented as an indication that the problem of forest fire control is
not uniform over the State. Some areas have fewer but larger fires.
With respect to the combined result, per cent of forest area burned,
only Middlesex County showed a strong plus deviation in 1953,
nearly three times the percentage for the whole State. Fire damage
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in Barnstable and Plymouth counties was less than half the per-
centage for the State.

Results for one year can only show indications, not final conclu-
sions. Thorough analysis of the fire records of the counties over a

ten or twenty-year period would provide a more completely re-

liable comparison.
In 1953, only 0.21 per cent of the total forest area of the State was

burned. Outside the apparent “hot spot” of Middlesex county,
this percentage was 0.18. The annual average for the whole State,
during the four-year period, 1951 to 1954, was 0.27 per cent. Inter-
pretation of these figures indicates that the average percentage
burned annually, outside of Middlesex county, has been in the
neighborhood of 0.23 per cent in recent years.

Summary. A forest fire control program has two paramount
objectives: one is to minimize the damage done by forest fires, and
the other is to keep the cost of the fire control program as low as

possible. There can be no question but that the forest fire problem
is here to stay, at least for the foreseeable future. Like all human
effort, it is subject to a point of diminishing returns. The point of
diminishing returns is the target for forest fire control in Massachu-
setts to shoot at. The major objectives, whether a stepped-up fire
prevention program, putting fires out where they are smaller, stricter
enforcement of the fire laws, less reliance on local town responsi-
bility, more intensive training of the fire control personnel, and
possibly other steps, offer opportunities for further interesting and
perhaps profitable investigation. In conducting such an investiga-
tion, it is essential to bear in mind that the records show only the
fires that were reported and their consequences. Some estimation
of the completeness and accuracy of the reporting in the various
parts of the State would be desirable.

Emphasis on prevention may be more important in some parts of
the State than in others. In other areas, emphasis on the suppres-
sion phase may be more important. The apparent tendency toward
a larger number of fires may, aside from the effect of more complete
reporting, be associated with the increase in population, population
shifts, and greater mobility provided by motor transportation and
more and better highways. There is recognition in all the States of
a need for greater realization by the public of the undesirable con-

sequences of forest fires
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Northeastern Forest Fire Protection Commission.
Authorization and Organization. The Northeastern Forest Fire

Protection Commission was formed under the authority of an inter-
state compact approved by the Congress and confirmed by the
seven States in the New York and New England area. This agency
was established as the result of the serious fires in the region during
1947. It was mandated by the creating legislation to promote the
prevention and control of forest fires within its area and in the ad-
jacent Provinces of Canada, by the development of integrated fire
plans, the maintenance by the member States of adequate forest
fire services, and to provide for mutual aid in times of catastrophe.

Immediately upon its organization in 1950, it perfected the neces-
sary mutual aid procedures under which aid has been furnished to
Maine and New Hampshire. In addition there have been several
alerts where assistance was not eventually required.

The Training Program. Early in its life the Commission was
impressed by the need to train state personnel as a preliminary to
efficient mutual assistance and to establish and maintain a group of
uniformly trained men competent to fill the top positions in the
large fire organizations required for the suppression of major fires.
The Commission has already held eight interstate training meetings.
Selected forest fire fighting personnel from the several States are
instructed at the meetings in matters relating to organization, pre-
vention and control of forest fires generally, and of catastrophic
fires in particular. An average of about 40 trainees have attended
these sessions. These men, who in effect are trained as teachers,
then return to their several States and carry on instate training
programs for the instruction of other state fire-fighting personnel,
employees of industry, members of volunteer fire departments, town
fire wardens and such other co-operating fire suppression agencies
as the National Guard officers and Boy Scouts. Notwithstanding
the fact that the Commission’s training is designed primarily for
the large forest fire, this training program has already shown
marked evidence of an increase in the efficiency and speed with
which the normal or small fires have been controlled. This im-
provement is particularly evidenced in those States which have
carried on instate training programs aggressively, and in which
forest fire suppression is a state responsibility.

It is yet too early in the life of the Commission to make any
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forecasts as to the degree of improvement, but with the increasing
activity which is taking place in instate training, the Commission
is satisfied that further substantial gains in efficiency can still be
accomplished.

The Manuals. As a further aid to better forest fire suppression,
the Commission has already published a manual on fire organiza-
tion for large fires. The manual has been distributed to all of the
compact States in quantity, and has been sold to forest fire agencies
throughout the United States, Canada and in many foreign coun-
tries. Other manuals to cover the remaining fundamentals of forest
fire fighting are in preparation.

The Northeastern Forest Fire Protection Compact, under which
the Commission was organized, is the pioneer agency of its kind.
Many people associated with forest fire protection have stated that
its creation and subsequent activities constitute one of the greatest
advances in organized forest fire suppression in this county.

Reforestation and the Forest Tree Nurseries.
Introduction. —To the average citizen, “forestry” and “re-

forestation” are practically synonyms. Tree planting catches the
popular fancy easily. A forest plantation is visible and tangible
evidence of a property owner’s desire to contribute to the future
welfare of the community and country.

New England’s greatest forestry need is, and wall continue to be,
good forestry practices in the already naturalljr established forests.
Continued annual supplies of nursery-grown planting stock will
nevertheless be needed to meet the public demand. Landowners
like to reforest their bare and unproductive acres. Foresters often
recommend this. They also sometimes recommend improving
young naturally regenerated stands by planting to reinforce the
stand, to increase the proportion of more desirable species, or even
to change the forest type completely.

For many years the federal government and the States have en-
couraged “artificial” reforestation by producing forest planting
stock in publicly owned nurseries. The general practice has been
to provide a subsidy by selling planting stock at less than cost.

Forest planting began to gain real headway in New England dur-
ing the first decade of the 20th century. Table I shows the status
of forest plantations in New England and the future planting po-
tential as of the very recent past.
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Table I. —Area planted, 1 Area of acceptable Plantations 2 and Plantable Area*
in Thousands of Acres, by States and Classes of Ownership, in New England,
1962 and 1954

New Massa- Connec- Rhode
Maine. Hampshire. Vermont. chusetts. ticut. Island. Total

I
Private:

Planted .
. 21.0 26.9 27.2 35.6 26.0 21.4 158.1

Acceptable . . 16.1 12.2 21.8 11.0 18.0 5.0 84.1
Plantable . . 460 283 97 84 170 34 1,128

State and Federal:

Planted ... 0.8 9.3 5.0 45.4 11.5 4.5 76.5
Acceptable . . 0.5 5.8 4.6 30.7 9.0 1.0 51.6
Plantable 2 5 3 13 35 4 62

Other Public:
Planted. . . 0.8 4.4 3.8 16.8 3\5 6.8 36.1
Acceptable . . 0.6 2.6 3.3 8.3 3.0 6.0 23.8
Plantable 12 22 1 3 - - 38

Total:
Planted. . . 22.6 40.6 36.0 97.8 41.0 32.7 270.7
Acceptable . . 17.2 20.6 29.7 50.0 30.0 12.0 159.5
Plantable . . 474 310 101 100 205 38 1,228

Commercial Forest
Area. 2 16,601 4,682 3,713 3,259 1,973 430 30,658

1 As of June 30,1954, from“Forest and SbelterbeltPlanting in the United States, 1954,” U. S. Forest Service,
Tree Planters’ Notes, No. 19.

2 Data for 1952, from “Timber Resource Review” (Preliminary Review Draft), U. S. Forest Service, 1955.
3 Plantable area includes only that suitable for commercial forest land.

Plantable and Planted Areas in New England. The table shows
that of nearly 31 million acres of commercial forest land in New
England, less than 1.25 million acres are considered to be plantable.
This is 4 per cent. In Massachusetts the plantable area is 100,000
acres, 3 per cent of the total commercial forest area. These figure
compare with 10.7 per cent for the whole United States.

Forest Planting in Massachusetts. The table also shows that
nearly 100,000 acres have been planted in Massachusetts, but that
the area of presently acceptable forest plantations is only about
50,000 acres. Half the planting has met with failure, has been de-
stroyed by change of land use, or has been replaced by natural
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vegetation. An acceptable plantation is one which has at least
400 living planted trees per plantation acre five years after planting.
This is less than half of the number of trees ordinarily planted on
an acre.

The low degree of success achieved by forest planting in Massa-
chusetts is, to a great extent, due to the lack of knowledge and
experience which prevailed during the early years of the program.
Present and future plantings will unquestionably be more uniformly
successful.

Whereas private plantings account for 58 per cent of the total and
53 per cent of those currently acceptable in New England as a whole,
they account for only 36 per cent of the total and 22 per cent of the
acceptable plantings in Massachusetts.

The generally accepted rule of thumb for relating planting stock
to area is 1,000 trees per acre. On this basis, 100 million trees will be
required for planting the 100,000 acres of plantable land in Massa-
chusetts. At the rate of production of planting stock from the state-
operated nurseries during recent years of 652,400 trees per year, it
would take 153 years to produce the above-mentioned 100 million
trees.

It is not reasonable to expect that the 100,000 acres of plantable
land in Massachusetts would be planted in anything like the fore-
seeable future, even if sufficient planting stock were available from
the nurseries. On the other hand, the demand for planting stock
by the private landowners consistently exceeds the supply year
after year in Massachusetts.

It is more realistic to consider that, because of the combination of
various influencing factors, the total area of land in the State that
will be planted is nearer to 50,000 acres. How' long it will take to
plant this area is problematical, but depends to some extent on the
availability of planting stock. Foresters hesitate to recommend
planting when they know it will be impossible to obtain the stock.
Landowners tend to become discouraged when they encounter
difficulties in this respect.

Relation between Plantable Area and Production ofPlanting Stock.
Ideally, a State Forest nursery program should be so organized that
the annual production of planting stock and the demand for it are
at least roughly in balance. Attention might be given to the prin-
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ciple that an increase in production, particularly at reduced prices,
would probably stimulate demand. Producing a small surplus
would probably be preferable to a continuing deficit. The year-to-
year program could easily be adjusted to prevent cumulative in-
creases in surplus.

A careful study could probably produce an indication of the
realistically prospective rate of planting in the State during coming
years; that is, it could provide an indication whether it will take
10 or 25 or 50 years to plant 50,000 acres, landowner interest and
other factors considered. This would, in turn, provide an indication
of the proper annual production of planting stock.

The following tabulation shows how the New England States
compare in annual distribution of planting stock in relation to their
total plantable areas:

Stock -v
Area j Average Number sufficient to plant
icres). lof Trees per Year, Whole Plautable

1951-1955. Area.

174.000 557,600 814
110.000 755,200 410
.01,000 1,293,800 78
.00,000 652,400 153
JOS,OOO 781,200 262
38.000 138,600 274
J28,000 4,178,800 294

Ma;

Vermont

Massachu:

It would take almost 300 years for the 10 public nurseries in New
England to produce and distribute enough trees to plant the whole
million and a quarter acres of plantable land now available in the
region. The ratio of distribution of planting stock to plantable area
is highest in Vermont with less than eighty years required for full
planting. Maine has the lowest ratio. Massachusetts, with about
150 years, stands second to Vermont.

These ratios are not, necessarily, of particular significance in
terms of establishment of a public nursery policy. The rate of
production and distribution of forest planting stock is much more
dependent upon other considerations. As has been said, study of
all the factors affecting forest plantations can result in identification
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and evaluation of these considerations. There are signs that forest
planting has been dropping off in New England in recent years.
This may indicate a trend or only a temporary situation. Growing
Christmas trees in plantations is a relatively new kind of forestry
activity that has expanded rapidly in the northeast in recent years.
The prospective federal soil-bank legislation may have far-reaching
effects on the demand for forest planting stock. In any event, it is
certain that the area of plantable land will not remain constant over
any protracted period of years. Nature will restock some are.
Fires, insects and cutting will undoubtedly create new plantable
areas

State Nursery Operation in Massachusetts. The question is not
whether the Massachusetts Department of Natural Resources

rmlv establishedry business. Ishould stay in the forest tree nur
Subsidv ofpublic demand will make it necc etc

forest planting by the State has widespread public approval
Regardless of what the final decision may be as to the prop*

amount of planting stock produced and distributed each year, there
can be no question but that the best, most adaptable stock should
be produced as efficiently and economically as possible. Up to a
few years ago, planting stock was not considered suitable unless it
had been transplanted in the nursery. R
mqi

plar

r
II

five years, transplants made up only 37 i
r

Outside of Massachusetts they made up 28 per cent, in Mf
chusetts, 87 per cent of the trees shipped were t87 ner rent of the trees shinned were transplants. 1

main secret of success in producing satisfactory seedling stock with
strong root systems is light sowing of the seed so there will not be
more than 25 to 30 plants per square foot of seed bed.

It is possible to effect other economies in the production of nursi

stock by having the nursery in a location where the soil is of the right
type, and the ground is level and fine from depressions, where there
is an ample supply of good water for irrigation and satisfactory labor
is available. Other cost-reducing factors are the use of modern
mechanical and spray equipment and the substitution of chemical
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weed killers for hand weeding. It is highly essential that the nursery
operators be technically competent and really interested in their
jobs. Overhead and administrative costs should be kept at the
minimum.

Sandy loams are preferable for nursery stock production. They
are, in fact, indispensable to production of good stock at minimum
cost. Sandy loam does not frost-heave. It separates from the roots
with minimum root damage. The frost leaves it early in the season.

It is essential that irrigation water be clean and free from algae or
other plant growth that may become established on the seed bed.
The supply must be ample during dry periods.

The more experience the labor force has, other things being equal,
the more efficient it will be. Because much of the activity of a forest
nursery is highly seasonal, getting an ample supply of truly efficient
labor is a perennial problem. To the extent possible, it is desirable
to build up a labor force in the general locality which accepts the
seasonality of the work and develops experience over the years.
In no event should forest nurseries be looked upon as opportunities
for the placement of otherwise unemployables. They do, on the
other hand, offer opportunities for vocational training of inmates of
correctional institutions.

Cost of Producing Planting Stock and Prices Charged. An ob-
vious relationship exists between administrative and overhead costs
and the number of nurseries in a State. Under modern conditions,
it is often possible to produce more planting stock at lower cost in a
single nursery rather than in two or three. It has even been sug-
gested that the six New England States might combine in an agree-
ment to operate their forest nursery program co-operatively and
reduce the number of public nurseries from 10 to 2, putting the other
8 on some sort of stand-by basis. Two large nurseries, properly
located and operated, could unquestionably produce planting stock
at lower cost even on a delivered basis with allowance for longer
shipping distances. Whether consummation of such an agreement is
likely in the foreseeable future, there is little question that the New
England States could well submit their nursery programs to critical
review to determine if, with modern transportation and methods,
a State is justified in operating more than one nursery. It has been
estimated, for example, that by adopting more economical methods,
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including the operation of a single large state-operated nursery,
Massachusetts could double the output of planting stock at no
increase in cost.

The cost of producing forest planting stock in Massachusetts is
far higher at present than it is in other neighboring States which
provide comparisons. Prices to purchasers are also highest in
Massachusetts. The following tabulation shows comparative figures
for the 1951-1955 period:

Production. Cost. 1 j Prices Charged.

State. j
Number of Trees

_

(Five Years). Total. Per 1,000. [ Per 1,000 Trees.

Massachusetts .... 3,013,000 $241,086 $BO 00 $l6 00 - $3O 00 2

New York 180,668,000 1,481,998 820 2 00- 4 002

Pennsylvania .... 76,337,000 992,760 13 00 600 - 15 00 4

New Hampshire . . . 5,071,000 150,341 29.65 450 - 8 00 s

Vermont 4,926,000 199,962 40 60 750 - 9 60®

1 Total cost. Net costs to States are less because of federalaid.
2 Transplants only.
3 Seedlings only.
4 The $l5 is for transplants (about 10 per cent of total sales).
5 Seedlings only.
e Mostly transplants, but production is being shifted to seedlings.

It costs almost ten times as much to produce 1,000 trees in Massa-
chusetts as it does in New York, and six times as much as it does in

Pennsylvania. Part of this difference is due to the much larger
programs in those States. New Tork nurseries produce 60 times as
many trees as Massachusetts nurseries do. Pennsylvania mu series
produce 25 times as many. Cost figures in these States indicate the
possibilities of savings that can be made if the six New England
States combine their nursery programs.

New Hampshire and Vermont have been producing less than tv ice
as many trees as has Massachusetts, but they have kept their cost
to half or less. This has been true even in Vermont which has only
recently begun to give up the production of transplants.

Subsidization of Forest Planting. State subsidies apparently
vary greatly among the five States listed in the above tabulation.
They are roughly four times the prices charged in New Hampshire
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and Vermont. In Pennsylvania, the subsidy is about half the price;
in New York it is nearly double; and in Massachusetts about two
and one half times the price. Private purchasers of planting stock
provide about one third of the funds expended on nursery operation
in Massachusetts.

Prices are far higher in Massachusetts than they are in the other
four States almost three times the Vermont and Pennsylvania
prices, four times the New Hampshire prices, and seven times the
prices New York charges. The inducement to landowners to plant
trees on their idle lands is, as far as planting stock prices are con-
cerned, considerably less in Massachusetts than it is in these other
States,

The federal government’s Agricultural Conservation Program
aurage private landowners toprovides an additional subsidy to

'-called AGP payments in cashreforest idle lands. Owners receive
■he regulations. Infor making pi Inch qua! fv

tinted to about $lO,OOO ase pay IV€

2.50 per acre on the total areauve.
apparently planted annually in N England m recent abouv

the same as for the whole I
If. nfi.n Ka Asf.i'mn.f.pH if forest p

) itvners i aCO

15 f th

planting stock. The A( 11 portion

total cost. Combined with the the States take on the sale of
bsidv ofii

is probably about $35 perfore n JNew 1

the neighborhood of
been amounting to.u

.ore than $38,000, or about $6O pe
zed price of planting stock, theihus, were it not for the subsid

forest planting in New England would approach
$56 to $7O per acre. At this cost t is quite safe to assume that
very little planting would be done The unsubsidized cost in Massa-
chusetts would run up to more th an $lOO per acre a truly pro-
hibitive figure

The desirability of reducing boll cost of planting to the
landowner and the size of the public subsidy seems obvious. Re-
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ducing the cost of growing planting stock through more efficient
operation of the state nurseries will accomplish these objectives.

The net cost of operation of the public nurseries to the State is a
small figure in Massachusetts. There is little opportunity for net
savings of any consequence as far as state finances themselves are
concerned. In recent years the gross expenditure has been about
$50,000. Of this, the federal government has provided about
$lO,OOO in reimbursement, and the purchasers of stock have paid
in $13,000 to $15,000. The net cost of the State has thus been not
more than $28,000.

The State’s best opportunity seems to lie in getting more for its
money, that is, in producing more planting stock for the same cost.
As the above text indicates, it should be possible to double, at least,
the output of the nurseries at no increase in cost. On that 1
the public subsidy of forest planting per acre would drop substan-
tially, and the acreage of satisfactory plantings would in all proba-
bility increase. Increasing the acreage of satisfactory planting
the true purpose of the program.

Growing Stock on the State-Owned Lands in Relation to Commercial
Timber Management

Planning for Maximum Timber Production. The legislation
authorizing this study looks toward the development of a manage-
ment plan for the state-owned lands under which the yield of com-
mercially useful forest products will be brought to the maximum.

Before drawing up such a management plan it is desirable to
know the amount and kind of growing stock there is on the lands
now, the normal or optimum amounts and kinds of growing stock
that would be essential to full production, the best method of bring-
ing the growing stock to normal or optimum condition, and the
number of years required. Natural processes could be relied upon
to bring the growing stock up to normal or optimum levels eventu-
ally if fire is kept out, but the time period required would be very
long into the hundreds of years in some cases, even with total
exclusion of fire.

Silviculture. It is possible to help Nature materially by apply-
ing silvicultural treatments to the existing stands. It is not neces-
sary, for example, to wait for a worthless tree to die before valuable,
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productive trees can replace it. The worthless tree can be removed
now. Silvicultural treatment, which includes the harvesting of
mature trees for commercial use, results in better, more productive
growing stock in less time. Silvicultural practices are subject to
modification to improve the watershed, wildlife, recreational and
scenic functions of the forest as well as timber production.

Timber Inventory. As a phase of this preliminary study of the
state-owned natural resource lands in Massachusetts, an effort ha
been made to gain some knowledge of the present timber inventory
on them. This effort has been greatly aided by the forest type
mapping project being conducted over the whole State through the
co-operation of the U. S. Fish and Wildlife Service, the Massachu-
setts Division of Fish and Game, the University of Massachusetts
and the Department of Natural Resources. It was possible, through
this project which is based on aerial photographs, to obtain detailed
type maps of a number of the state forests.

Using these type maps as startingpoints a forester, trained and ex-
perienced in timber cruising, measured the timber on a large num-
ber of sample plots in 24 major type and tree-size classes in nine of
the state forests. These state forests have a total area of nearly
40,000 acres, about one quarter of the total state forest area, and
are widely scattered throughout the State.

By combining the information on type areas shown on the maps
with the information on timber volumes taken in the sample plots.
the forester was able to estimate the volume of growing stock, not
only in the state forests as a whole, but in the state parks and other
state-owned lands.

This estimate of the present timber inventory in the state forests,
state parks and other state lands is admittedly not highly precis'
Time was not available to estimate with the degree of accuracy that
would be required for management planning purposes. It dc
however, provide a general idea of the amount and character of the
timber and wood now standing on the state-owned lands, and
serves the purposes of this preliminary study.

The following tabulation shows an approximate estimate of the
growing stock of saw timber size 1 on the state forests and parks in
Massachusetts in 1956:

in DBH and DBH. (DBH

4.
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land Area Average
Section. , ,ea Softwood. Hardwood. Total. per Acre

'Acres;• (Board Feet).

West 1 93,422 78,508 93,048 171,616 1,837
Central 2 51,135 25,005 4,551 29,556 578
Southeast 3 25,970 4,259 - 4,259 164

Total 170,527 107,832 97,599 205,431 4 1,205

1 Berkshire and Franklin Counties.
2 All of State except west and southeast.
3 Area south and east of U. S. Route I (South of Boston).

The tabulation below shows an approximation of the volume of
hardwood pole timber and pulpwood on the state forests and parks
in 1956:

Average
Section. Pole Timber.l Pulp Wood.2 Total. per Acre

(Cords).

West 143,400 217,200 360,600 3.9
Central 10,900 95,000 105,900 2.1

Southeast
Total 154,300 312,200 466,500 ® 2.7

1 Hardwood trees between 5 inches and 9 inches DBH show promise of growing into saw timber.
2 All hardwood trees 5 inches DBH and over suitable for pulpwood but not potentially suitable for saw

t imber.
3 Standard cords.

These estimates show no hardwood pole timber or pulpwood in
the southeastern section. This may possibly be because time was
lacking for finding it. The estimate for that section is based on
examination of the Myles Standish State Forest only. More com
plete coverage of the other state forests and parks in the south-
eastern section might disclose a need to raise the estimate of the
total of hardwood pole timber and pulpwood.

The estimates given in the tabulations above are for the state
forests and parks totaling a little more than 170,500 acres in land
area. This is somewhat more than half the total land area of all the
state-owned lands. Tentatively, pending further more intensive
investigation, expansion of the sample taken in connection with
this preliminary study indicates that there may be 400 million
board feet of saw timber and 850,000 cords of hardwood pole timber
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and pulpwood on all the state-owned forest lands. The saw timber
is apparently roughly divided evenly between softwoods and hard-
woods. The quantity of hardwood pulpwood is about twice that of

An average of 1,200 board feet of saw timber per acre is a light
The same is true of an averageforested arc

ran three cords per acre of hardwood pole timber and pulp-
tod. The 1,800 feet and 4 cords per acre in the western section

ids from the point ,of view of forest management
production of timber and wood. There are, of

mber and wood volumes are

■ago figures. By the same token, there arevcral

other areas on which there is at present little or nothing

I Growth. Growth is occurring each year in the stands of
,ds. Further studywooa on the state-ownec

on of the amount and
Pc

■owned lands is in the
lout 20 million

id pole
basis, about 45,000 cords. Thi

‘oughtv divided equally between the state forests

on the state-owned forest lands
ioard feet of saw timberf, roughl

pulpwood per acre perpolew
uate protection and

will eventually bring the annualiral applicatior
growth to three times these figures, or more. When the annual

h of saw timber is 200 board feet per acre, total increment on
11 state-owned lands will amount to 60 million board feet per year.

iwth of hardwood, polewood and pulpwood is one halfW1
per year, the annual increment of this material willcord per

total 150,000 cords. 1 reasonable objectives of a long-range
rates are brought to these levelplan. When growtl

at present stumpage values, ofthey will represent annual earnin
nearly $1 million.

Further Study Needed. Any proposed timber management plan,
looking toward building up the growing stock with consequent
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increase in the productivity of the state-owned lands would require
the benefit of additional knowledge gained from further study.
Ideally, such a plan would provide for orderly harvesting of such
mature timber as should be removed under good silvicultural prac-
tices. It would also include such thinning, sanitation and improve-
ment cutting operations as would be needed to put all the growing
stock, regardless of age or size, into good growing condition. It
would call for type conversion in some cases, particularly where
the prospects of raising the proportion of softwoods appear favor-
able. It might call for tree planting on some areas. Pruning to
improve the quality of eventually crop trees might be advisable.
Practical considerations would inevitably have modifying effects
on the plan.

Among such practical considerations are the necessity that, when
mature timber is to be cut, there be a sufficient concentration of
removable timber for an economic commercial operation. The
prospects for thinnings and improvement cuttings are bettered in
proportion to the availabilty of markets for hardwood pulpwood.
These markets are sharply limited at the present time. They will
improve in the future to the extent that some of the prospective ex-
pansion in hardwood pulp manufacture in the United States takes
place in southern New England.

Thinnings and stand improvement cuttings are often needed in
are too small for commercial us«sapling stands where th

Lack of such treatment iult in slow growth rates and highrent may rc
jf such treatment inproportions of undesirable tree

these stands of small trees is a
revenue from sale of the mate
feasibility of such silvicultural
that of tree planting, which a

out-of-pocket expense because no
al cut is possible. The economic

atment is somewhat similar to
) involves out-of-pocket expens'

Many cases exist in the forests of Massachusetts, where the benefits
from such applications will be greater and will come sooner than
from an equal expenditure for tree planting. A more intensive
survey would doubtless disclose the extent of the opportunities of
this kind on the state-owned lands in Massachusetts.

Background. The population of New York State is 15 million.
The total land area is 30.5 million acres, 2 acres per capita. Forested

The Management Program on the State Forests in New York.
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land totals 14.5 million acres, 47.5 per cent of the land area and 1
acre per capita.

New York owns 2.5 million acres of forest lands in the Forest
Preserve, so called, and in state parks. Timber is reserved from

reas. This report is confined to
in New York which are admin-

; the growing and harvesting of
is 3.8 per cent of the total forest
residents in New York for each

cutting, under the law, on these i
553,000 acres of state forest land:
istered for multiple use, includin
commercial forest products. This
land in the State. There are 27
acre of state forest.

4 system is the Reforestation Act,
unplated acquisition and refores-

The legal basis for the state fore
so called, of 1931. This act cont
tation by the State, between 1931 and 1946, of 1 million acres of
submarginal agricultural land at a cost of $2O million. This ac-
quisition program is at the present time (1956) only slightly more

than half completed.
Present Condition of the New York State Forests. The area of

the state forests is divided as follows:
Condition. Acres.

Natural forest (woodland) 226,047
Planted (reforested since 1929) 264,514
In need of reforestation 34,593
Not plantable (marsh, brush, etc.) .... 27,846Not plantable (marsh, brush, etc.) .... 27,846

Total 553,000

Since 1929, the State has planted 303,500,000 trees in its re-
forestation program. This is an average of 1,147 seedlings per acre
Percentages, by principal species planted, are as follows:

Per
Species. l Cent.

Red (Norway) pine 33
White pine 22
Norway spruce 21
White spruce 10
Scotch pine 5
Other species 9

100
i Principal other species are larch (European and Oriental) and northern white cedar.
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These plantations vary in age from a year to twenty-seven years.
The older plantations now contain trees large enough to produce
material of economic use, as pulpwood and for other purposes. The
plantations consist almost entirely of softwood species.

In the natural woodlands, on the other hand, while such native
hardwoods as maple, birch, beech, oak, ash and other species pre-

dominate, there is some hemlock, pine and spruce together with
other softwoods.

Stand inventory work on the state forests has not yet been com-

pleted, so information on volumes of timber and growing stock is ta
present fragmentary. Studies conducted during recent years make
possible an appraisal of the future potentialities of the state forests
adequate to the needs of a general 25-year management plan.
Such a plan has been drawn up and was put in operation in 1953.

The Work Schedule under the State Forest Management Program.
The heart of the state forest management program lies in the 264,514
acres of plantations. Unless they are correctly thinned and pruned
at the proper ages, maximum incomes cannot be realized. The plan
calls for thinning 217,000 acres during the next twenty-five years.
The largest single expenditure of manpower and funds will be for
this purpose.

Other elements of the management plan are completion of the
forest inventory within six years and maintenance of a perpetual
inventory thereafter; silvicultural treatment (thinning and im-
provement cutting) of the natural stands; maintenance of truck
trails, fire lines and waterholes, posting, fencing and pest control.
The plan also provides for the reforesting of 35,000 acres during the
five-year period 1954 to 1958.

It is estimated that carrying out this program for 25 years will
involve the use of 1.5 million man-days; 1.33 million will be ex-

pended during the first 19 years, 40,000 will be expanded in the
20th year, and 130,000 during the last five years of the 25-year
period. The total cost of labor, supervision, and overhead during
the 25 years is estimated at $16.5 million. Maintenance and opera-

tion costs are estimated at $3.95 million total, $20.45 million.
This is an average of $BlB,OOO annually. The budget for the first
19 years is $915,400 per year.
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Programmed expenditure of man-days by major projects is as
follow,

Number
Activity. of Man-Days

Thinning of plantation stands 651,500
Pruning of plantation stands 386,500
Inventory and mapping 106,000
Cultural treatment of natural stands .... 150,000
Reforestation 44,000
Maintenance, posting, fencing and miscellaneous . 162,000

Total 1,500,000

Financial Aspects of the Forest Management Program. Between
1929 and 1953 the State of New York spent $13.9 million for ac-
quisition, reforesting and maintenance of its state forest system.
Between 1954 and 1978, it plans to spend another $20.4 million.
By 1979, the total outlay will thus have amounted to $34.3 million.
What is the justification of this expenditure? In other words, what
are the chances that asset values will accumulate in the state forests
sufficient to balance this accrued liability? Will the timber and
wood be worth $34.3 million in 1978?

Sawlog stumpage in New York State has, in all probability, an
average value at present of at least $l5 per thousand board feet
Assuming no change in this unit value during tl twenty-two

years, and no income from the state forests, there will have to be

equivalent value, on the state forests to balance the accox
By 1978, if no changes occur in the meantime, there will be 300,000

acres of plantations and 226,000 acres of natural forest in the New
York State forest system. Present indications are that, with th
planned silvicultural treatment, there will be, in 1978
billion feet of merchantable sawlog timber on the natural forest
portion. To balance the total cost, there will thus have to be about
1.3 billion feet in the plantations. This is an average of 4,300 feet
per acre.

The plantations will vary in age, in 1978, between 20 and 49 years
The average age will be years. To have 1.3 billion feet, they
will have to have grown at the average rate of 38 million feet per
year. This is a little more than 125 feet per acre per year. This is a
conservative requirement. There are planted forests in the north-
east that were established 50 to 75 or more years ago. The volumes

in 1978, two billion, three hundred million board feet of timber, or
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of timber on them today indicate that, in numerous cases, the mean
annual growth has been at the rate of 600 or more board feet per

acre per year. One thousand feet per acre per year is not unheard
of. The inference is quite obvious that a mean annual growth of
125 feet per acre per year on the plantations in the New York state
forests is a modest expectation.

Other considerations point to tl prospect that the ownership and
'r York will be a successful finan-management of state forests in N

venture. The State has alrt ly received $600,000
<$ from the sale of timber product

Department expects that additic
ram them. The Conservation

:d sales, mainly from th
between now and 1978 will brin $12.5 million, so that, at the
beginning of 1979, the total 1 will have been reduced from

1 million.$34.3 million to a litt
Against this $2l mi i confidently hope to have, in

1 forest and 300,0001979, nearly a quarter of a million
Dieted and in a pracres of

property will have to havecondition, io be worth $:

an average per acre value of onh ). It is not possible, of)er acre value

com isects, tr
will do. It can bew i

able prote nnsttlii

3 contingencies will be provided. For better or for worse, it isill p

ew York has confidence in favorableobviou

itcome will be favorable appearhat tloutcomes. The pro;

to outweigh, by a considerable margin, the possibility that it will
not

discussion to evaluate the otherNo attempt has been made in thi
less direct benefits the public willreceive from the state forestorest system

1 protection soil conserva-in NewYork. Among these an
nd recreation values, and a habitattion and erosion control, scenic
here to point out that the evidencefor wildlife. It is only intended
mber production will in itself, in all
itirely self-liquidating.

indicates that management for
probability, make the project e:

To achieve self-liquidation, a
4

rage mean annual growth in the
plantations will, as has been said, have to amount to only about
125 board feet per acre as long as stumpage can be sold for $l5 per
thousand. It is entirely reasonable to expect that average mean
annual growth will be closer to 500 feet per acre, possibly more.
The planned program of extensive pruning in the plantations will
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result in improved timber qualities, and hence, increased stumpage
values. That the state forest management program will be merely
self-liquidating is a conservative expectation. The chances are
excellent that, more than that, it will produce a substantial profit.

The Management Program of the State Forests of Pennsylvania.

Background. The population of Pennsylvania is 11.0 million.
The total land area is 28.8 million acres, 2.6 acres per capita. Forest
land occupies 15.2 million acres, 52.8 per cent of the land area.
There are 1.4 acres of forest land per capita.

Pennsylvania has 1.8 million acres of state forests, 11.8 per cent of
the total forest area of the State. There are six residents per acre of
state forest.

Forest products industries are an important component of the
economy of the State. They use the services, today, of more than
100,000 men. The yearly value of the output of products derived
from wood is $5OO million. Wider application of modern improved
forest management practices can result in a substantial increase in
the contribution of the forests to the economy of the State.

The legal basis for the state forest system in Pennsylvania is
Public Law 177, approved April 9, 1929, and later amendments to
the Administrative Code, particularly section 1802 which defines
the powers and duties of the Department of Forests and Waters.

This section authorizes the Department, with the approval of the
State Forest Commission, to acquire and manage state forests for
the purpose of lessening soil erosion and the silting of reservoirs;
to control steam flow; to provide a continuous supply of timber
and wood; and to furnish opportunities for healthful recreation to
the public.

Present Condition of the Pennsylvania State Forests. The 1.8
million acres of Pennsylvania state forest lands consist mainly of
the mixed oaks and northern hardwood types. The principal species,
in addition to many species of oak, are hard and soft maple, the
birches, and beech with some black cherry, yellow poplar, ash,
hickory and other hardwood species. There is also some hemlock,
white pine, and pitch pine. Most stands are immature and at least
second growth. The stand of timber and wood is nevertheless
ample to provide, under the management plan, an annual cut during
the next 15 years of more than 60 million board feet of saw timber
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and about 375 cords of wood. This is about half of the net annual
growth.

This means that, expressed in cords, the total annual growth is
approximately one million cords, around one half cord per acre per
year. To provide this annual growth there must be, at present,
approximately 20 million cords of growing stock on the state forests
of Pennsylvania, saw timber and wood combined, an average of
11 cords per acre.

The Potentialities of the Pennsylvania State Forests. The Com-
monwealth of Pennsylvania began to purchase state forest land
50 years ago. The average price paid for all land the State has
purchased is $2.83 per acre. This indicates that the State’s capital
investment in its state forests, for acquisition alone, is in the neigh-
borhood of $5 million.

At the time of purchase, much of the timber on the state forest
lands was young and of no immediate commercial value. As a result
of continuously successful fire protection the timber has grown, and
today orderly timber management plans are urgently needed. The
Department of Forests and Waters has recognized this need and has
devoted a great deal of time and energy in recent years to the de-
velopment of a definitive long-range plan for the continuous manage-
ment of the state forest lands.

The general objective of the timber management plan is to
1. Produce the greatest possible sustained supply of timber

products.
2. Harvest timber in such a way that an adequate, uniform supply

of food and cover for wildlife are produced.
3. Regulate the cutting of timber so that the supply in any one

area will be as uniform as possible. This will stabilize wood-using
industries and the employees and communities dependent upon
them.

4. Protect the watersheds from erosion and obtain from them the
maximum yields of usable water.

5. Develop and preserve the recreational values of the forests.
To realize these advantages, it is necessary that the mature trees

be harvested at periodic intervals, along with the highly defective
and otherwise undesirable trees. This harvesting must be regulated
in such a way that a normal or optimum volume of healthy, vigorous,
high quality trees of desirable species is finally attained and there-
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after maintained. Then the greatest possible amounts of the most
desirable timber will be continually grown for harvest. This light
cutting at periodic intervals will encourage seedling reproduction,
sprout growth, and growth of ground cover plants. Such an uneven-
aged forest will furnish a continuously uniform supply of young
vigorous trees for timber growth, as well as food and cover for wild-
life, along with adequate protection to the watershed value.

Perhaps one of the greatest advantages derived from systematic
forest management is the stabilization of the wood-using industries
and the large labor supply which depends upon them. Periods of
feast and famine become less pronounced or completely disappear
as a continuously uniform supply of harvestable timber is made
available. This is of tremendous importance to a balanced economy
and a stabilized population.

Continuous partial cutting at periodic intervals should result in
the maximum yield of usable water from any given watershed. The
all-important spongy layer of humus and leaves on the forest floor
is maintained under conditions which are ideal for absorbing and
then gradually releasing precipitation to the water courses or the
water table, as well as preventing harmful erosion; also, cutting at
periodic intervals will not permit a continuous unbroken expanse of
forest crowns to catch and hold until evaporated, a large portion of
the precipitation.

Partial cuttings at periodic intervals will reduce the tremendous
damage done to the forest by diseases and insects. Trees of low
vigor which are attractive to insects and serve as brooding places
will be removed. Trees infected with disease will be removed to
make room for healthy trees and also reduce the source of infection.

Fortunately the favorable and desirable advantages concerning
timber, wildlife and production, along with the development
and preservation of recreational areas, are compatible, and can be
obtained by the execution of timber management plans. The execu-
tion of these management plans will result in the production of the
greatest possible sustained amounts of wood, wildlife, usable water,
and areas suitable for recreation so that the citizens of the Common-
wealth of Pennsylvania may have a fuller and more enjoyable exist-
ence.

The management of the timber resource on the state forests of
Pennsylvania, under such a co-ordinated management plan, will be
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profitable. It will result in substantial income to the State and go
far toward lightening the tax burden without which the recreational,
wildlife, water and other benefits could not be realized.

The present prospect is, for example, that the planned annual cut,
during the next 15 years, of 60 million board feet of saw timber and
375,000 cords of wood will yield financial revenue to the State of
between $1 and $2 million per year. It is reasonable to expect that
it will be considerably closer to $2 million than to $1 million.

If the sale of sawtimber stumpage brings an average of $25 per
thousand feet, an entirely reasonable expectation at present-day
prices, total receipts will be $1.5 million. If the sale of wood brings
only $1.50 per cord stumpage, receipts from the sale of 375,000 cords
will be $562,500. On this basis, the total annual receipts from sales
of stumpage will be more than $2.06 million, more than one dollar
per acre.

In addition, annual growth being added to the timber preserve
will have an equal value. From timber alone the state forests will be
contributing, in cash income and increase in value combined, around
$4 million a year.

After 1970, when the growing stock has been built up to the
normal volume (the stand per acre in the uneven-aged forest essen-

tial to maximum growth rates), on a high percentage of the state
forest lands, annual cuts at least twice the present rate will be
allowed in perpetuity. There will then be little need to reserve
trees for the purpose of building up the growing stock (the forest
capital), and annual cuts can be equal to annual growth.

After 1970, therefore, it can be expected that receipts from cutting
will be at least $4 million per year, at current prices, and probably
considerably more. That is because the growth rate in a fully
managed forest is greater than it is in the present state forests which
have not yet been under management long enough to show complete
results.

The Operation of the Management Plan on the Pennsylvania State
Forests. The current program of formulating management plans
for the Pennsvlvania state forests involves three major phases.

The first phase is a complete field reconnaissance with the use of
aerial photographs. Its purpose is to stratify each forest into homo-
geneous breakdowns so that sampling can be properly and efficiently
carried out.
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The second phase consists of sampling stratifications found on the
forest during field reconnaissance. Processing of the data produces
all essential information on the timber stand, including species,
volumes, densities, rates of growth and other detail.

The third phase consists of analyzing all the information and
formulating a management plan for the forests which includes rec-
ommendations for silvicultural practices and cutting regulations
for each separate stratification. Management plans for state forest
lands take into consideration such things as local wood-using indus-
tries, local economic conditions, watershed values, game and fish
production, and recreational values.

The characterizing feature of the forest management program on
the state forest of Pennsylvania is the manner in which silvicultural
practices and the regulation of the cut are tied to the needs and
capacities of each of the separate independently managed stratifi-
cations. By the method being applied, systematic partial cuttings
are made periodically in each category. Adherence to the inde-
pendent stratum system avoids the danger that the allowable cut
will be made only on the best areas. It eliminates dependence upon
cutting cycles. Cutting cycles evolve automatically as maximum
productivity is approached through the gradual adjustment of the
growing stock to normality, quantitatively and qualitatively.
Foresters executing management plans based on the independent
stratum method of computing regulation have definite, specific
allowable cut figures per acre and silvicultural recommendations to
guide them through any situation they may encounter.

For strata which have not reached optimum volume the allowable
cut is usually set at about 50 per cent of the growth. This will
permit the improvement of quality and species composition and a
gradual approach toward optimum volume which will result in a
corresponding steadily increasing supply of wood.

In determining the allowable cut per acre within each stratum, a
stand table is used to study carefully the species composition by
diameter classes; cull tables by species and site are considered; a
growth curve for each stratum used. All these considerations lead
to a regulated cut based entirely on silviculture which in some cases
may not be economically operable. To make silvicultural advance-
ments in such cases a compromise must be made between silvicul-
tural perfection and economically feasible cuts per acre.
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Allowable cuts on sites I and 11, where conditions are most favor-
aide to tree growth, vary according to the present condition and size
of the timber. In heavy saw timber, the periodic allowable cut is
all the volume over the optimum volume plus the periodic growth.
This is always above the operability limits.

In medium saw timber stands, the allowable cut may be as much
as 60 to 80 per cent of the periodic growth. This also constitutes
operable quantities of saw timber. Most of these stands have nearly
reached optimum volume. In somewhat smaller timber stands,
thinnings often provide operable quantities of cordwood (pulp
wood). In still smaller stands, in need of thinning, operable quan-
tities and sizes may not be obtainable. Here the thinning operation
involves net costs because the material produced lacks sale value.
Such thinnings can be made only if funds are made available to
cover the cost of the work. Such expenditure will usually be a good
investment because of the resulting increase in future growth of
better material.

Site 111 is characterized by the least favorable growing conditions.
The slow growth of the trees and their generally inferior character
make intensive silviculture uneconomic. Saw timber production
will, in general, not be attempted. A diameter limit system will be
applied for the harvesting of cordwood.

Allowable Annual Cut will equal Annual Growth after Twenty More
Years. Building up the Pennsylvania state forests to optimum
volumes will be very nearly accomplished within the next fifteen to
twenty years. That is because so many of the trees have already
been growing for considerable numbers of years. After twenty years
from now the annual cut can be nearly equal to the annual growth
and continued in perpetuity. Planting will not be necessary because
the forest will continually regenerate itself with desirable, economi-
callv usable species of trees.

Two major problems confront the Department of Forests and
Waters in the execution of these management plans. There must
be an adequate staff of qualified foresters, and markets must be
developed to utilize all the wood that will be produced.

There is at present an adequate market for all the saw timber that
can be produced. There is little doubt that the manufacture of
lumber will expand, of itself, as greater quantities of saw timber
become available. The present and future need is, in Pennsylvania
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as in other parts of the nation, for more extensive use of the smaller
timber. Pulpwood consumption is already growing in Pennsylvania
as new facilities are installed for the manufacture of hardwood pulp.
Present prospects favor substantial expansion of hardwood pulp
manufacture in the northeastern States. If pulp manufacture does
not consume all the output of smaller timber from the forests, other
industries able to make profitable use of this material, such as manu-
facturers of insulating materials, will be needed. Present trends
in wood utilization encourage the belief that this need will be met
without undue delay.

Officials of the Department of Forests and Waters state that work
on the management plans was started in 1949. The first plan was
completed and put into effect in 1950. Since that time additional
plans have been put into effect each year, and gradually increasing
amounts of timber have been marked and cut under the plan. Dur-
ing 1955 approximately 20 million board feet and 15,000 cords were
marked and sold. It is highly noteworthy that since these plans
were put into effect and timber has been marked and cut in accord-
ance with them, not a single complaint in opposition has been regis-
tered by the public. All plans for the 1,800,000 acres of state forest
land are expected to be completed by July, 1956.

The forests of New England contribute importantly to the social
and economic welfare of the people. While their contribution to
the economy of Massachusetts is relatively minor at present, they
play a much larger part in the general social welfare than is com-
monly realized. They have a potential capacity to contribute to a
far greater extent, both to the economy and the social welfare, in
New England and in Massachusetts, if they are properly managed
in accordance with established principles of modern forestry tech-
nology.

Massachusetts has been aware of forestry needs in the State for
many years. The Department of Natural Resources has a long-
standing and creditable record of accomplishment in the general
field of forestry. It has contended with serious insect depredations.
In the chestnut blight it saw the catastrophic effect of an uncon-
trollable tree disease epidemic. It has fought another tree disease

Summary and Conclusions
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the white pine blister rust with conspicuous success. It has con-
tended with a forest fire threat surpassed in few, if any, States, and
has made visible progress in its endeavor.

Massachusetts operates state nurseries for the production of
planting stock for reforestation of idle lands, private and state-
owned. It has a forest-practices law directed toward improved
forest conservation and forest management methods on privately
owned lands. Forestry education is available at the State Uni-
versity, and the Department of Natural Resources provides forestry
advice and assistance to private forest owners. The Department
also co-operates with the Massachusetts Forest and Park Associa-
tion, the New England Forestry Foundation, and other quasi-
public organizations devoted to the advancement of forestry.
Massachusetts has made efforts to promote better and more wide-
spread forestry practice on private forest lands by provision for
more equitable taxation, thus removing a recognizable economic
obstacle.

Massachusetts has a state forest system and a state park system.
In both of these, the presence of forest cover is an important factor.
Forest cover is important on other state-owned lands. Much silvi-
cultural, protective and other forestry work has been done on these
lands to improve the forest and increase its productivity. Where
good forestry practice indicates the advisability, timber and wood
have been cut and sold for commercial use.

The foregoing section of this report by no means intends to imply
that good forestry is a new idea to the Massachusetts Department
of Natural Resources. The department’s performance has for
many years, however, been handicapped by a shortage of appro-
priated funds. Chapter 471 of the Acts of 1955 calls, moreover,
for a long-range plan of maximum effectiveness, for the use and
development of the forests and other natural resources in the posses-
sion of the Commonwealth. This legislation clearly implies that
such a long-range plan does not now exist. This section proposes,
in a preliminary way, a basis for the formulation of one of the parts
of such a plan.

The growing and marketing of commercial timber and wood prod-
ucts is, and should continue to be, one of the legitimate purposes for
which a State owns and manages forested land. Ideally, such use
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is a profitable financial undertaking. In an entirely practical sense,
the ownership of forest land by the State can be looked upon as an
investment, the income from which will go far toward defraying
the cost of public recreation and other benefits to the people. Tim-
ber production, under proper forestry methods, does not impair the
other values of the forest. It increases them, in fact, in important
respects

Many lumber and paper companies have come to a realization of
the value of timberlands as investments, particularly when they
are properly managed for maximum timber production. When
good forest management is applied, maximum returns on the invest-
ment are realized. Careful study of these private forestry under-
takings will provide useful guidance in the formulation of a long-
range plan for the management of state-owned forest lands in
Massachusetts

It is highly essential that any long-range plan for the manage-
ment of the state-owned forest lands of Massachusetts be compe-
tently drawn on the basis of full and accurate knowledge of all the
underlying facts. Many of the questions relating to such a plan
remain unanswered at present. One of these questions is whethc
Massachusetts now has as much forest land in state ownership as it
hould. Much further study will be required for adequate deter
nination of all the facts and correct answers to the many question
involved.

This preliminary investigation discloses the need for a planned
and expanded program of forestry development and management.
Undertaking such a program will bring many advantages to the
Commonwealth of Massachusetts. It is accordingly recommended

1. Each significant phase of a comprehensive program of forestry
development and improvement in the State be thoroughly explored.

2. Plans be developed to realize the substantial potential oppor-
tunities that now exists for the welfare of present and future genera-
tions.

These recommendations are based on recognition of the prospect
that, in addition to other benefits, the monetary returns from such
an investment will be substantial.
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Water Resources.

Water is one of the basic natural resources. Human life can be
sustained in areas which lack almost all other resources, but without
an adequate supply of water available locally, or within the eco-
nomic limits of transportation, man cannot exist. The abundance
of water has been a major support to the ability of Massachusetts
to exist as a civilized heavily populated community.

4 National Problem

In 1950 (according to the U. S. Geological Survey) the national
demand for water for all uses was about 165 billion gallons per day.
Considering that the daily run-off after evaporation and plant
transpiration amounts to over 1,200 billion gallons, there would
appear to be no shortage, even though the demand is expected to
double within the next twenty years. Unfortunately, however, the
supply is not distributed throughout the nation in proportion to
its use, and there is insufficient reservoir capacity to even out the
seasonal rainfall variations.

It is generally recognized that there is a lack of knowledge of
water supply and requirements throughout the country. As a

result, large amounts of money have been misspent on water control
and distribution, and much more money will be wasted unless com-
prehensive, co-ordinated planning is undertaken.

Federal expenditures on water facilities have been concentrated
on irrigation and flood control work with some emphasis on electric
power generation. Only recently have responsible authorities begun
to appreciate that industry, which uses water much more efficiently
than irrigation in terms of value of product, deserves some con-

sideration, and that the only completely practical way to avoid
flood damage is to move homes and other properties out from flood
plains.

National Policy

The recent statement on a national water resource policy by the
Presidential Advisory Committee on Water Resources Policy, trans-
mitted to the 84th Congress on January 17, 1956, is enlightening.
This Committee, consisting of the Secretary of Interior as chairman,
and the Secretaries of Defense and Agriculture, was appointed in
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May of 1954. The Committee’s report deals with the numerous
and diversified aspects of the whole problem, many of which are
not generally recognized by existing legislation or by the current
activities and programs of the various state and federal agencies.

In his letter transmitting the Committee’s report to the Speaker of
the House of Representatives, the President stated that

The policies set out in the report embody a framework within which the federal
government, with state and local governments and other non-federal interests, may
co-operate to develop our water resources. These policies will reconcile many
practices among federal agencies that are now in conflict.

As the most recent expression of federal policy on water resources,
the summary and major recommendations of the report of the
Presidential Advisory Committee on Water Resources are repro-
duced in Appendix E.

there have been several other
the major problem. The find-

During the last five or six year
federal efforts to focus attention o]

ings of the various study groups are
the most noteworthy of which are:

published in voluminous reports,

1. “A Water Policy for the American People,” by the President’s
Water Policy Commission, undertaken by authority of Executive
Order No. 10095, January 3, 1950.

Note. This comprehensive analysis of the entire problem stresses the
need for a regional and river basin approach to water resource problems. This
report resulted in broadening the Federal-New York-New England Inter-
Agency Study of the Resources of New England to cover all phases of natural
resources. Earlier studies had been limited primarily to flood control and
navigation as authorized by the rivers and harbors acts.

2. “The Physical and Economic Foundation of Natural Re-
sources,” prepared by the U. S. House of Representatives Com-
mittee on Interior and Insular Affairs, 1952.

Note. This study, by a Congressional Committee, was comprehensive
and reflected the concern of Congress with the problem of water as a major
national resource.

3. “Comprehensive Survey of the Resources of the New England-
New York Region,” by the Federal-New England-New York Inter-
Agency Committee, March, 1955, authorized by section 205 of the
Flood Control Act of 1950 (Public Law 516, 81st Congress) and by
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request of the President of October 9, 1950, to the Governors of the
affected States.

Note. This is the most significant recent study of the New England area.
It is comprehensive in scope and deals with interrelationships among the land,
water, human and related resources of the region. This effort, by a number of
federal agencies, collaborating with representatives of the States concerned,
has resulted in a valuable contribution, particularly on the subject of water

in New England. The Committee’s report was transmitted by the Secretary

of the Army to the President of the United States on April 27, 1956. It is
anticipated that early action will be forthcoming. On May 3, 1956, the New
England Governors advised the Inter-Agency Committee on Water Resources
that they are agreeable to the establishment of a Northeastern Resources
Council and to federal and state participation on an equal basis. Action on
this important step is now under consideration in A ashington.

4. “A Report to the Congress of the U. S. Water Resources
and Power,” by the Hoover Commission on organization of the
executive branch of the government (two volumes), June, 1950.

Note. This abstracted report by the Commission is based on extensive
studies by task force groups. It is concerned chiefly with inconsistencies
resulting from overlapping legislation and federal agency operations. The
report also points up the magnitude and importance of the water resources on

the national level.

Massachusetts Agencies Responsible for Water Resources

In Massachusetts, numerous state agencies have varying degrees
of responsibility for preservation and development of water re-

sources. Included an
The Department of Public Healt
The Department of Public Wc
The Department of Agricultur
The Department of Comme:
The Department of Natural Resources.
The Metropolitan District Commission
The Division of Fisheries and Ga

Each of these bodies has been directed by the General Court to

assume responsibility for certain of the State’s water resources in

co-operation with such federal programs as may be appropriate.

In many instances the limits of responsibility are not clearly drawn,
with the result that two or more state agencies have overlapping
jurisdictions.
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There is a compelling need for establishing a means by which the
actions of these different agencies may be co-ordinated. As conflicts
rise on water resource problems, they must be resolved jointly

with the various interests adequately represented.
In January, 1955, the Governor established an ad hoc Commission

on Water Resources as the interim clearing agency on certain water-
shed conservation and flood control studies. The Commissioner
of the Department of Natural Resources was appointed chairman.
Pending legislation (H. 2851) would make this body a permanent
Water Resources Commission with authority to promote state-
federal co-operation on all water resource programs. It is highly
desirable that this legislation be approved. Massachusetts is
currently behind other States in this respect; Vermont, New Hamp-
shire, Connecticut and 15 other States all have recently passed
enabling legislation to create Water Resource commissions.

This enabling legislation should go far as a first step in co-ordina-
tion of the work of the various state agencies involved in the water
resources field under the Department of Natural Resources, where
such function is most logically centered.

For purposes of information, H. 2851, “An Act Establishing in the
Department of Natural Resources a Water Resources Commission
to make Surveys, to advise and consult and make Recommendations
concerning Fresh Water for all Purposes and to co-ordinate the
Activities of Federal, State and Other Agencies and Associations
concerned therewith,” is reproduced in Appendix F of this report.

Equally important as the establishment of a Water Resources
Commission to co-ordinate the activities of the different state
agencies is the preparation of a complete inventory and program of
development of the State’s water resources. Although it appears
that Massachusetts has an abundance of water resources of many
varieties, no complete inventory and analysis to determine their
extent and quality has even been prepared. Such information is
basic to adequate planning for development.

Once the fundamental data have been assembled, a comprehen-
sive plan of development of these water resources should be pre-
pared under the current authority of the Department of Natural
Resources.

Need for an Inventory and Program of Development.
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The present preliminary study attempts to draw attention to the
various water resource problems, all of which require much more
complete study. Succeeding paragraphs describe, briefly, current
state and federal action toward planning and development.

Current Basic Re irch and Planning.

The U. S. Department of the
federal agency most heavily em

Interior Geological Survey is the
ged in the scientific research and

data recording phases of land and water resource endeavors
One of the oldest services of the federal government, the Geo-

logical Survey, in one or more branches of its endeavor, has been
working with the State since 1915. However, the co-operation of
some of the state agencies, particularly those most concerned with
water resources, has not been tightly co-ordinated, and the State
is not making full use of this important service. As stressed by the
President’s Advisory Committee and all publications on water re-
sources, land and hydrologic research, collection of data, and
analysis of this information is basic to all water resource problems.

The U. S. G. S. now has three principal branches working co-
operatively through agreement with the Massachusetts Department
of Public Works, Division of Highways, as follows:

1. Engineering and Sub-surface Geology
2. Surface Water.
3. Ground Water.

The Engineering and Sub-surface Geology Program is working
without the benefit of a state geologist to co-ordinate activities with
the departments of the state government. Furthermore, by dealing
exclusively with the Department of Public Works, Division of
Highways, emphasis has naturally come to be placed on subsurface
geological exploration concerned primarily with the location of
materials for highway construction, whereas the bedrock and sur-
ficial geologic mapping of the State, which is basic to all resources,
has been neglected.

The status of the published and unpublished mapping of bedrock
and surficial geology in Massachusetts is as follows:

Per Ci
Complete

Bedrock
Surficial

93

35
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At the present rate of progress, more than fifty years will be re-
quired to complete the coverage of the State. Funds for the project
are only about $56,000 per annum, the federal government con-
tributing 50 per cent. As this work is important to all natural re-
source problems, the program should be provided with greater
funds. Application of modern electronic and photographic aids to
mapping would further accelerate the program.

The general base and topographic mapping situation in the State
is much more favorable. Massachusetts is one of six States in the
country now completely covered by a minute quadrangle
(1:31,680, or two miles to the inch) map series of recent origin.

The Surface Water Program is concerned primarily with stream
gauging, although other aspects of rainfall and run-off are respon-
sibilities of this branch. Most of the recording gauges are now
located on the major streams. Information is lacking on the small
streams, which make up the bulk of surface water flow in the State.
The surface water branch works co-operatively and shares costs
with three state agencies: the Department of Public Works, the
Metropolitan District Commission and the Department of Health.
Total annual expenditures amount to little more than $50,000.

The Ground Water Program is even more inadequate, as most
municipal water supply has been predicated on surface water
sources. The federal-state co-operative agreement in this field is
with the Department of Public W
to about $30,000. The Departmi
vital interest in this problem, is
ploratory work.

mks. Total annual funds amount
;nt of Public Health, which has a
not closely tied in with the ex-

Hydrologic publications on ground water such as the national
“Water Supply Papers" and the series on ! ‘Geology and Ground
Water Resources” have not been published on Massachusetts.
Neither have any of the national series of reconnaissance reports on
“Reconnaissance of the Geology and Ground Water Resources”
been completed on any section of the State. These items are typical
U. S. G. S. investigation reports most commonly seen in other
parts of the country and are invaluable guides.

A report on the “Reconnaissance of the Ground Water Resources
of Western Massachusetts” has recently been completed, submitted
for review and is now public information. This covers the four
western counties of the State (Berkshire, Franklin, Hampshire and
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Hampden). The field work on a similar reconnaissance study has
been completed for southeastern Massachusetts, covering Bristol,
Plymouth, Barnstable, Dukes and Nantucket counties, and will be
issued next year. A report on an aerial survey of the ground-water
resources of Lowell is now being reviewed and a similar study for the
Reading-Wilmington area is in process.

The lack of a systematic state program for collection of subsur-
face information from the drilling of many wells over past years is
largely responsible for the present lack of information on ground-
water supplies. Other States have consistently maintained such a
program.

In addition to the work of these three basic branches, the Tech-
nical Co-ordination Branch of the U. S. G. S. has been authorized
to conduct industrial area water resource studies throughout the
country in connection with national defense and other federal in-
terests. To date none of these has been executed in Massachusetts,
but studies are scheduled for the Springfield-Holyoke, Boston,
Worcester and Fall River-New Bedford areas in that order of
priority after completion of similar work now being done in the
Providence area.

Although the state agencies which have prime interest and re-
sponsibility in the quantity and quality of public water supply are
the Department of Public Health and the Metropolitan District
Commission, the basic U. S. G. S. co-operative agreements for re-
search and data collection are with the Department of Public
Works. This makes co-ordination of state and federal programs
extremely difficult.

The state agency, which is now responsible for basic planning of
water resource development, is the Division of Planning of the De-
partment of Commerce. This body, which was established in 1953
as an outgrowth of the old State Planning Board, is principally in-
terested in water and other natural resources as they relate to the
mission of the Department, i.e.,

1. Stimulate employment.
2. Develop and promote the industrial agricultural, commercial

and recreational resources of the Commonwealth.
3. Assist in the strengthening and expansion of existing enter-

prises and the attraction and creation of new enterprises.
As a service organization, this Department should be furnished
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basic information on the water and other natural resources of the
State for dissemination to the public, other agencies and interested
enterprises in connection with its basic mission of promotion.

Basic planning of water resources, however, would more logically
be a function of the Department of Natural Resources with inter-
departmental co-ordination accomplished through the proposed
Water Resources Commission.

A popular belief exists that the Commonwealth is amply endowed
with water, and that the year-round supply is adequate for present
and future municipal, industrial, agricultural and other uses. This
may well be true, but no one knows with any degree of accuracy
how much water Massachusetts has. With waterusage increasing by
leaps and bounds (much faster than the population increase), we can-
not afford not to be sure of an adequate supply. It is imperative that
co-ordinated analysis and planning be undertaken promptly.

The Department of Public Health, through its Division of Sani-
tary Engineering, has the chief mandate and responsibility for the
guidance, regulation and control of local communities in provision
for and protection of adequate and safe systems for municipal
(public and private) water supply. Policy of this Department
with regard to municipal water supplies has for many years been
based on the principles of surface water storage, protection and a
minimum of purification treatment.

In recent years there has been competition for the use of the waters
in these reservoirs. Some would use the water exclusively for
human and industrial comsumption; others would develop the
reservoirs for recreational purposes.

The current status of these surface storage facilities is clearly
stated in the following quotation from the Department, furnished
in the interests of co-operation in this study:

At the present time approximately 248
area of the State are now owned by public
of lakes, ponds and reservoirs in the State
about 90 square miles of water area have bi

square miles, or about 3 per cent of the
water supply agencies. The total area
amounts to 205 square miles, of which

;en set aside for public water supply use.

The Department of Public Health, in accordance with directive
legislation, chapter 67 of the Resolves of 1954, “Resolve providing
for an Investigation and Study by the Department ofPublic Health

Water Supply.
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relative to the Preservation of the Purity of Certain Water Sup-
plies,” is engaged in a study of this problem of conflict of interest.
Their report is due in December of this year. The intent of this
study is to determine

1. The extent to which certain water supply reservoirs may be
used for recreational activities (including necessary revisions in
legislation); and

2. Whether the practice of taking land along the shores of reser-
voirs and in watersheds is necessary.

This report should have an important impact on water policy of
the State with regard to these major conflicts of interest.

The Metropolitan District Commission is the other state agency
which has an important interest in water supply. Its function is
that of a special, regional authority, charged with the responsibility
of water supply for the Boston metropolitan area. This agency
represents an outstanding approach to the complicated water prob-
lems of a highly urbanized area.

Even after the many years that this system has been in operation,
however, there are still cities and towns in the heart of the metro-
politan area which continue to operate their independent, municipal
water supply systems; also, there are current moves to divert
metropolitan water to adjacent southeast and northeast areas of
the State. These inconsistencies complicate the Metropolitan Dis-
trict Commission’s planning to insure adequate water for the ex-
panding requirements of the Boston metropolitan area, another
demonstration of the need for a State Water Resources Commission.

mtrol.Flood (

Recent storms such as the 1955 hurricane and flood, Diane, have
refocused attention on the flood control problem in Massachusetts.

The magnitude of this and similar recent disasters is illustrated
in a recent report to the General Court (House Document No.
2727, February, 1956), covering floods as well as hurricanes and
tornados in Massachusetts from 1953 to 1955:

1. State appropriations for disaster relief, *72,000,000.
2. Federal relief expenditures in Massachusetts, *25,3S■etts, *25,332,814.

The American National Red Cross Society, *3,311,900

Thus, the cost of disaster relief to federal, state and welfare
agencies has been $100,644,714 in the State in less than three years.
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This does not include the losses to industry and personnel in pay
rolls and other private losses.

Much progress in flood control h been made by various federal
remains to be done.and st

ordination between the differentThere is a strong need for better co-
work with other water resourceprograms and for integration of th

orogrami

; of 1956 is a measure connected
ill be of extreme importance to
ation, chiefly represented by

The Federal Flood Insurance Ac
3

wi
1the Commonw i
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us floods of 1955Congress. It i

Connecticut recognized the importance of flood plain zoning im-
mediately after the floods of last summer (1955) and took legists
tive enabling action, followed by intensive planning efforts, whiloiio

olace that State in an advanced position with regard to
Qualification for federal flood insurance assistance. Similar steps

r States, such as New York andhave been taken in o tc

Pennsvlvani
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to provide that a local zoning ordinance or by-law may prohibit the
use for residence or other purposes of lands subject to seasonal or

periodic flooding in such manner as to endanger the health or safety

of the occupants. Because flood plains transcend political sub-
divisions, this local option with regard to flood plain zoning is not
considered adequate. The intricacies of establishing flood insurance
premiums are too involved to be undertaken on a town-to-town
basis. It is recommended that broader legislation be considered,
which would place the approach to this zoning on a watershed or

preferably on a state-wide basis.
The recent floods also have refocused attention on the major New

England projects under the U. S. Army Engineers Flood Control
Program. The basic conception of this program dates from 1935,
with only minor modifications having been adopted since that time.

Prior to the 1955 disasters, difficulty had been experienced in se-

curing local and state approval for some of the proposed storage
reservoir projects in Massachusetts and in other New England
States. Consequently, the construction program has lagged. With
widespread local acceptance of the program, it is now once again

proceeding actively.
In addition to the three completed projects in the State, Birch

Hill, Tully and Knightsville, all of which are on tributaries of the
Connecticut River, seven others are now in various stages of ac

ceptance, as follov.
Project Authorized.

A. Connecticut River Basin:
1. Barre Falls Dam (contract awarded).

B. Thames River Basin:
1. East Brimfield Dam.
2. Hodges Village Dam.
3. Buffumville Dam.
4. Westville Dam.

C. Narraganset Bay Drainage Basin:
1. West Hill Dam (awaiting Governor’s apprc

Projects Under Active Study.

A. Connecticut River Basin:
1. Littleville Dam (awaiting federal approval;

Thus, the major Massachusetts projects under the Army En
gineers Flood Control Program have been cleared. Unfortunately
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however, insufficient attention has been given to multi-purpose
possibilities such as creation of conservation pools for recreation
purposes.

The U. S. Engineers are interested in making arrangements with
state and local agencies for management of those lands outside of
the actual flood pool area. Close co-ordination should be estab-
lished between the Department of Natural Resources, the Fish and
Game Commission, and the U. S. Engineers to develop recreational
aspects of all of these projects. Arrangements of this nature al-
ready have been effected with respect to the existing Birch Hill and
Tully projects. The proposed Buffumville, Littleville and West
Hill projects would appear especially to merit careful consideration
in this regard.

The Massachusetts Department of Public Works also has been
made responsible for certain flood control aspects of inland stream
clearance and channel improvement. After the floods of 1955, this
department undertook an extensive program in co-operation with
the U. S. Army Corps of Engineers. Unfortunately, however, due
to the lack of the co-ordinated planning which could be provided
by a Water Resource Commission, some aspects of this program
were at variance with essential conservation and land management
programs concerned with the preservation of wildlife, waterfowl
and fish habitat.

Watershed Protection.

Closely allied with flood control is the problem of protection of
watershed areas from erosion and from development which accel-
erates rainwater run-off. Alan creates trouble for himself when he
clears land of vegetation with the result that rapid run-off causes
floods and erodes his remaining farm and wood lands. Careful
planning is required to insure a successful balance between land use
for building sites and for agriculture.

The Watershed Protection and Flood Control Act, Public Law
566, 83rd Congress, approved August 4, 1954, authorized the
Secretary of Agriculture to co-operate with States and local agencies
in the planning and carrying out of soil conservation, flood control
and other projects. This act represents an agricultural interest in
water resources, supplemental to the large irrigation and flood
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control projects of the U. S. Army Engineers and the power and
reclamation undertakings of the U. S. Department of Interior. The
basic emphasis is on watershed conservation to insure adequate and
controlled ground and surface water supply for agricultural pur-
poses, and land management to prevent floods in the tributary
watershed areas of main river drainage basins.

Under this act, watersheds are to be considered in units no larger
than 250,000 acres, although adjacent watersheds may be combined
for planning purposes. Individual water storage structures are

limited to 5,000 acre-feet in capacity, an acre-foot being a volume
one foot deep.unit equivalent to one acre in an

In Massachusetts, three proje have been approved for plan-
ning under the provisions of this act. The first was the 25,000 acre

watershed of the Town River, a tributary of the Lounton River,
which in turn is part of the Narragansett Bay drainage basin.
This project, which involves an area near Brockton, was initiated
by joint action of the soil conservation districts of Norfolk, Plym-
outh and Bristol counties.

The second and largest project in the Commonwealth includes the
watersheds of the Concord River and its tributary, the Assabet.
This 243,000-acre area is now under technical study by the Soil
Conservation Service of the U. S. Department of Agriculture. For-
tunately, the watershed of the Sudbury River, another tributary of
the Concord, has already been studied under provisions of the
Resolves of 1949 of the Legislature. That study was a co-operative
effort of many state and federal agencies under the direction of the
old State Planning Board with the assistance of an engineer con-

sultant.
The three river valleys together form a logical geographic unit

for soil conservation planning. The combined project has been
given the name SUASSCO, taking the first two or three letters
from the names of each river. The soil conservation districts of
Worcester and Middlesex counties initiated the action.

The third Massachusetts project approved for planning under
Public Law 566 is a small 3,000-acre sub-watershed of Furnace

Brook and Middle River. These streams, tributaries of the Thames
River Drainage Basin, lie partly in Hampden County, Massachu-
setts, and partly in Lolland County, Connecticut.
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Approval is now being sought for the planning of a major water-
shed on the west branch of the Westfield River in Berkshire, Hamp-
shire and Hampden counties.

The current Federal Congress has before it a new bill which will
considerably broaden the original Watershed Protection and Flood
Control Act to include land treatment and water storage for public
recreation and other purposes along with tire agricultural and flood
control aspects. This pending legislation would aid in the develop-
ment of inland recreational facilities as an additional use of water
storage reservoirs. It also would provide federal assistance in con-
nection with forest fire prevention measures.

Both the Watershed Conservation and Flood Control Program
and the Presidential Advisory Committee’s Water Resources Policy
indicate that local, state and federal co-operation is best effectuated
when local interests are brought into the picture as the initiating
group. Current planning projects such as SUASSCO originated
with the rural and cultural interests and appear to have a good
chance of compromising conflicting urban and rural interests. The
real test on this co-operation will come when the plans for water-
shed works have been completed.

Dredging of channels and basins in the rivers and harbors, and
construction of shore improvement and protection works are joint
responsibilities of the U. S. Army Engineers, the Massachusetts

re various cities and towns,
arable share of the federal funds

Department of Public Works, and
Massachusetts has received a r

allocated for the dredging of navigable channels and harbors through
the longstanding U. S. Army Engineers Rivers and Harbors Pro-
gram. As an example, in 1954, Congress appropriated over $6
million for work on five projects within the Commonwealth.

reed, however, for better co-ordination between
federal, state and local agencies in the improvement of waterways
for the use of rapidly expanding recreational boating. At present,
most of the funds for such work come from state and local sources,
and the amount of these funds has been insufficient for the job.
Perhaps the difficulty lies in the fact that Massachusetts has dis-
persed its funds for improvement of many local recreational water-
ways rather than concentrating on the more complete development

Rivers and Harbo:
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of fewer state recreation and refuge harbors, as Rhode Island has
done.

The situation might be put in the form of two questions, the
answers to which will require extensive investigation:

1. Is the present state-local program of development of recrea-
tional waterways, even though limited, causing Massachusetts not
to receive its fair share of federal assistance?

2. Should available funds be concentrated in the development of a
number of State marinas and waterways for recreational boating
in the hope of increasing the likelihood of receiving federal aid?

Wetlandi

The continuing growth and development of Massachusetts has
caused a steady decline in the total acreage of wetlands, bot
coastal and inland. It has been found expedient to “reclaim” these
marshes and salt flats by filling.

lands are valuable not onlyAlthough seemingly u
waterfowl habitat but in conservation of ground water supply. It

imperative that careful analysis be made of
and the need for preservation of the State’s wetlands before ad-
ditional reclamation projects are undertaken

Division ofFisheries and Game,
wetlands, does not have general
right of eminent domain. This
uisition of wetlands and other

Unfortunately, the Massachusetl
the state agency most interested ii
authority to purchase lands by th<
has greatly handicapped their ac
preserve type lands. Special legislation must be introduced in the
Legislature each time the Division of Fisheries and Game seeks to

ninent domain. The resultingtake certain specified lands by
delays are frequently extreme.

itmg

if the U. S. Department of theThe Fish and Wildlife Service
Interior is vitally interested in watc
for fish and wildlife. This federal
wetlands survey of Massachusetts

resources withregard to habitat
gency has recently completed a

i part of a national effort re-n
over the loss of wildlife hsuiting from increased concern

through wetland reclamation. This study was conducted in cc
s Division of Fisheries and Gameoperation with the Massachuset

the Massachusetts Co-operative
Conservation Service.

Wildlife Unit and the U. S. Soil

The study indicated that of the twenty wetland types found in
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this country which are natural habitats for waterfowl, sixteen are
prevalent in this State. A description of the wetland types and an

filiation of the State’s wetlands are contained in Appendix G

Great Pond.

Under the original Colonial Ordinance of 1641-1647, the right of
all citizens to fish or fowl on all natural great ponds of the Common-
wealth ten acres or more in size was established. By chapter 384 of
the Acts of 1869, the original law was altered by redefining a great
pond for public fishing rights purposes as being 20 acres or more.

Over the years as the State became more developed, these laws
were not enforced. Many of the larger ponds are completely sur-
rounded by privately owned land. The principal difficulty in en-
forcement lay in the fact that no survey had been made to deter-
mine which are the great ponds.

In recent years, the Division of Waterways of the Department of
Public Works has been charged with the responsibility of surveying
the larger ponds, and at the end of 1955 had established that 119
ponds are classified as great ponds. Continuing surveys will greatly
increase this number.

On only a small number of these great ponds (not over 25) are
there public rights-of-way to the water bodies. Abutting land-
owners resist the establishment of such access for the general public.
Legal procedure for establishment of rights-of-way is cumbersome
and can only be accomplished by legislative act or by successful
petition and public hearing before the Department of Public Works.
If investigation of a particular case proves that no public right-of-
way exists, and the petition is acted on favorably, the Department
of Public Works makes a recommendation for establishment of
such in the form of a bill. Upon passage, the county commissioner
must file plans for the right-of-way with the Department of Public
Works for approval. Upon approval of such plans, the county es-
tablishes the right-of-way, but there is no time limit as to when this
must be accomplished. In certain instances where there is resist-

time elapses before the right-of-way is established.
The Division of Fisheries and Game is greatly interested in the

t ponds as facilities for public fishing. A recent study by thi
Division estimated that there are 468 great ponds which could be
used for public fishing, of which 325 are accessible to the public h
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varying degrees. Many of these 325 accesses are questionable, but
the Division had to have some figure on which to base its manage-
ment. and stocking programs.

The complications and confusion that exist with regard to this
important question of public rights on great ponds should receive
immediate attention, and, perhaps, could be resolved on the fol-
lowing basis:

1. The program of surveys to determine great ponds classification
should be greatly speeded up so that the rights of the public are
definitely clarified and established.

2. Where right-of-way for access purposes does not exist, the pro-
gram for establishment of such access should be simplified. An ac-
celerated program of acquisition based upon a system of priorities
jointly recommended by the Commissioners of Natural Resources
and of Fisheries and Game should be inaugurated to keep pace with
the stepped-up program of surveys.

3. The cost of establishment of such rights-of-way should be
borne by the Division of Fisheries and Game from fishing and
hunting license fees.

4. The cost of construction of physical access facilities such as
roads, parking areas, fishing piers, boat launching ramps, signs,
markers, etc., should be financed from highway funds. Plans for
these improvements should be prepared by the Department of
Public Works, with the collaboration and approval of the Depart-
ment of Natural Resources, Division of Recreation, without recourse
to or requiring action on the part of the county commissioners.

5. Maintenance of such physical access facilities should be under-
taken by the Department of Public Works, with 50 per cent of the
cost reimbursed from Fish and Game Funds or other appropriations
specifically set up for this purpose in the Department of Natural
Resources, Division of Recreation.

As in its other activities, the Division of Fisheries and Game is
handicapped in the acquisition of rights-of-way to great ponds by
its lack of a general right of condemnation by eminent domain.
Since the Department of Natural Resources possesses this right,
action should be initiated which would co-ordinate the acquisition
of public lands through one consolidated acquisition policy by joint
action of the Commissioners of both organizations.
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Water Power.
Water power has not been significant in New England since the

demise of the old water wheel. Most of the modern, electric power
generators are steam plants. Federally financed hydro-electric
projects have all been in other parts of the country.

It has been suggested that river basin or valley developments
similar to the Tennessee Valley Authority, in which the federal gov-
ernment bears a large share of the cost, be undertaken in New
England. The industrialized position of Massachusetts would

■ of such development ever taking
ibilities of projects on major rivers
northern New England cannot be

seem to preclude the possibili
place in this State, but the po:
in the less developed States of

State and the region, particularly
iood control and expanded indus-

discounted. The benefits to th
with regard to cheaper power
trialization, would be apprec

Pollution of stream and coastal waterways has been a major
problem in Massachusetts, as in many other areas. Successful ac-
tion in pollution control has been taken by responsible state andtaken by responsible state and
local agencies. Because many of the polluted streams cross state
lines, however, the most important action is that which has been

boring Statesundertaken in co-operation w ne
W ter Pollution Control Commis-

successful, co-ordinated, inter-
The New England Interstate

sion is an outstanding example )i

state effort in the water resources field. The common problems of
due chiefly to industrial wastes
ion in urban areas, have proven

New England in stream pollution,
and great concentrations of popula
a fertile field for operation of an or mization such as this

l was established in 1947 with
hode Island as the original mem-
i continuation of the function of
nning Board in the classification

The New England Commissior
Connecticut, Massachusetts and R
bers. Initial work was primarily ;
the former National Resources Pla
of New England waters.

During 1949, Vermont and New York passed enabling legislation
allowing these States to become signatories to the interstate pact.
By 1950, much work had been accomplished on the classification of
New England waters in accordance with their highest use, and con-
siderable progress had been made on surveys and control measures.

dilution
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New Hampshire joined the interstate compact in 1951, leaving only
Maine outstanding.

The effectiveness of the Interstate Water Pollution Control Com-
mission was increased by the federal New England-New York
Inter-Agency Committee, formed in 1950 to study all of the region’s
resources. This new agency used past work of the Commission as a
basis for further investigation of pollution problems, and greatly
stimulated the passage of pollution abatement legislation.

In 1955, Maine joined the Pollution Control Commission, com-
pleting representation from all States of the region.

Early participation of the federal government was limited to con-
trol of pollution of coastal waters by oil and pollution of navigable
waters with substances that impede navigation. Public Law 845 of
the 80th Congress, 1948, brought the federal government actively
into the field of pollution of interstate waters in providing

1. Research and control enforcement through the Surgeon Gen-
eral’s office, U. S. Public Health Service.

2. Federal loans to States, municipalities or interstate agencies
for the construction of treatment works on interstate waters and
preparation of engineering plans.

3. Grants to state and interstate water pollution agencies for in-
vestigations, research, surveys, etc.; and

4. Funds for new federal research facilities.
Massachusetts and New England pollution problems are by no

means solved, but these several control efforts have laid a firm
groundwork on which co-ordinated, effective action can be based.
The Interstate Pollution Commission, particularly, has been in-
strumental in initiating strong co-operation by all States in the
region.

The foregoing has touched on many of the problems involved in
the safeguarding and effective utilization of the State’s water re-
sources, and has shown that many federal, state and local agencies
have been interested in their solution. It is apparent that more
success has not been achieved because

1. Too little is known about the extent and quality of the water
resources;

2. There has been no effective co-ordination between the agencies
working on different phases of the problem; and

Summary
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3. There have been insufficient funds with which to carry out
adequate water resource planning and development.

Three important actions would aid significantly in bettering the
water resource situation:

1. Enactment of pending legislation to establish a State Water
Resources Commission in the Department of Natural Resources.
The Commission would co-ordinate the action of the various inter-
ested state agencies and provide for unified dealings with federal
and municipal bodies.

2. Continuation of these preliminary studies to make a complete
inventory and develop a full plan for best use of the State’s water
resources, along with the other natural resources.

3. Provision of adequate funds with which to accomplish the
planned development within a reasonable period of time.

Ocean Beaches

The Commonwealth of Massachusetts has some 2,000 miles of
ocean coast line, 100 miles of which are in various public owner-
ships. Of the 100 miles publicly owned, the coastal cities and towns
control about 80 miles, the Metropolitan District Commission con-
trols and operates about 16 miles, and the remainder is controlled
by the State. The Department of Natural Resources owns two
beaches; one is Edgartown State Beach Reservation at Martha’s
Vineyard, which is operated by the Dukes County Commission,
and the other of Lloyd Memorial State Park. These figures and
other factors discussed below indicate that more ocean frontage
should be purchased and developed for recreational purposes.

Many areas along the beaches have become so desirable for per-
manent and seasonal housing that unless something is done to
acquire these areas in the immediate future it will be virtually im-
possible to procure long uninterrupted ocean frontage. Ease of
transportation and more leisure time has contributed substantially
to bring this about. Commuters are now willing to travel much
greater distances to their places of employment, and naturally the
trend is towards areas which provide an attractive environment for
the use of leisure time.

The state beach program, which was started several years ago,
has stimulated municipalities into acquiring more public beach
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frontage. This is particularly evident on Cape Cod and at Sandy
Neck in Barnstable, where local action appears to have been moti-
vated primarily to insure local use and control. With more and
more towns limiting the use of beaches to local residents it is evi-
dent that residents of inland communities of the State, and tourists
and out-of-state vacationists, will be forced to depend heavily on
state beach reservations for the enjoyment of ocean area recreation.

Most of the water front improvement work which has been com-
pleted in the past has been carried out by the Division of Beaches
of the Department of Public Works. This work has involved the
dredging of anchorage basins and channels, the construction of pro-
tective works and some measure of erosion control. The financing
of such improvements has been divided evenly between the indi-
vidual communities and the State. The State’s share has come out
of the General Fund of the Commonwealth. An important ques-
tion is now raised concerning the transition of the municipal beaches
from use by the general public to use of the local residents. The
question is, whether or not the State has the legal right to use money
from the General Fund of the Commonwealth to pay for improve-
ments which benefit only the residents of the coastal communities?
There is presently a bill before the State Legislature which chal-
lenges the legality of such action.

Generally, it is considered theresponsibility of the State to acquire
seashore lands to provide necessary space with which to accommo-
date residents of the State and out-of-state visitors. Neglect of
this phase of recreational development will undoubtedly contribute
permanent loss to the economy of the State.

In acquiring property along the ocean front it is extremely im-
portant that such acquisition not be confined to narrow strips ad-
joining the water. By controlling land in depth and large acreages
the possibility of providing a great variety of recreational outlets is
unlimited. Here is an opportunity to oombine salt-water and
fresh-water bathing, fresh and salt-water boating, wooded areas
for camping and picnicking and varied terrain for hiking, all within
one controlled area. Protective harbors and boat launching ramps
could be provided where location permits.

Besides providing recreational opportunities, the acquisition of
water front properties limits urban type development along the
water front and consequently storm damage along the coast will be
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reduced. Another advantage to the Commonwealth is the savings
which will result, since less corrective work would be required in
the way of beach erosion projects, jetties, groins and sea walls, the
majority of which, in the past, have been constructed to protect
structures that should not have been there in the first place. To
emphasize this point, one has only to look at the perennial prob-
lems along Revere, Nantasket and Winthrop beaches or any other
beach encroached upon by urban development.

The foregoing discussion points up the need for a further and
more exhaustive study of the complex problems concerning the pro-
vision of recreational opportunities together with protection of the
water front and the acquisition of new beach reservations. Below
is a summary of some of the more important questions which must
be investigated:

1. Accepting the fact that more beach reservations are necessary
to accommodate both residents of the State and out-of-state va-
cationists, it is necessary to investigate the possible location and
extent of newr beaches. Where practical, locations should be chosen
which require very little or no corrective works wdiich usually in-
volve continual expenditures for maintenance.

2. It is suggested that serious consideration be given to provid-
ing overnight and long-vacation-use accommodations. It is a fact
that most beach facilities within the Boston metropolitan area are
primarily day-use facilities. Overnight and long-vacation-use fa-
cilities are in existence in the Cape Cod region, but due to excessive
seasonal use by out-of-state vacationists this entire area cannot
satisfy the demands of residents of the Commonwealth.

3. The idea of providing for multi-purpose recreational develop-
ment along the coast line requires much investigation. This type
of development could be advantageous, since it promotes family
and group participation which over the past few years has been on
the decline.

4. If land acquisition and the efforts of the various state and mu-
nicipal agencies can be effectively co-ordinated with federal activi-
ties of channel improvements and shore erosion projects, much can
be done to develop seashore recreational facilities. Investigation is
required, however, to become cognizant of the municipal, state and
federal programs which are underway or proposed.
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Inland Beaches

Fresh-water beaches and bathing facilities are of particular im-
portance to residents of the Commonwealth. The near-by ocean

beaches, with their fairly cold water and extremely heavy patronage,
are normally agreeable only from mid-June to Labor Day. For
these reasons and because fresh-water facilities are easily accessible
to the inland residents they attract large groups of people.
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Another possibility for the development of fresh-water beaches
and swimming facilities is in the use of water supply lands and

reservoirs. The future possibility of the use of these water bodic
for recreational activities should not be overlooked. Time, co-
operative effort and co-ordinated planning, on the part of water
upply, park, forest, recreational interests and other public agencit

will be required to develop more fresh-water areas for recreational
uses without endangering water supplk

There are certain favorable factors which indicate that some
water resources may become available for limited and possibly un-
restricted recreational use in the not too distant future. One fac-
tor is the investigation under chapter 67 of the Resolves of 1954,
entitled, “Resolve for an Investigation and Study by the Depart-
ment of Public Health relative to the Preservation of Purity of Cer-
tain Water Supplies,” which calls specifically for a state-wide in
vestigation of the use of water supply lands and reservoirs for recre-
ation. The report which is due before the end of 1956 should shed
much light on this possibility. Another factor is the rapid adv
of water supply technology and engineering which might make such
combined usage economically feasible sooner than expected.

Much investigation is required, however, to provide the Cc
monwealth writh a comprehensive program of inland beaches. The
location and distribution of existing facilities must be inventoried
and an expansion program should be geared to present and future
needs which can only be determined by a complete study of all th
complexities involved

Mineral Resources

As previously pointed out, the Department of Natural Resources
has legal jurisdiction over mineral resources. These are defined in
the law as minerals arid natural deposits. Unfortunately, the law
does not set up a Division of Geology nor provide for a state geolo-
gist or other technical personnel to handle mineral resource prob-
lems.

Also, as previously noted, the Department does not now par-
ticipate in the Federal-State Co-operative Geologic Program with
the Geological Survey of the U. S. Department of the Interior.
The limitations of this present program, with particular reference
to basic and engineering geologic research, have been mentioned in
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connection with the work of the federal agencies in the State having
to do with water resources.

There is, furthermore, except at the University of Massachusetts,
no geologic technical staff. The private educational institutions in
the State, such as Harvard, Massachusetts Institute of Technology,
Boston University and Amherst College, have strong geology de-
partments, but none of these are directly associated with state work.

A Mineral Resources Program

Basic research and geologic information on the mineral resources
of the State are scattered, therefore, among the universities, the
Engineering Geology Unit of the U. S. Geological Survey, and the
Department of Public Works. The New England-New York Inter-
Agency Committee study gathered much of the basic knowledge
on the mineral resources of New England which exists today.

Unfortunately, on the basis of current scientific knowledge, the
rticularly encouraging. This is
metallic minerals. With regard

position of Massachusetts is not p:
especially true with reference to tin
to the non metallic minerals, sucl
clays and the like, the State appean

as stone, sand, gravel, certain
to be more plentifully endowed.

This situation is primarily due to the glacial geologic history of the
area.

There are indications, however, of the presence of radioactive
mineral deposits throughout New England, particularly in the
northern section. There has been rapid advance in metallurgy in
recent years, particularly in relation to atomic and other energy
sources. The U. S. Bureau of Mines will be represented on the
proposed Northeast Field Committee of the Federal Departments.
In view of these facts, it is suggested that steps be taken as follows:

1. Activation of a positive program with regard to mineral re-
sources of the State within the Department of Natural Resources.

2. Expansion of geologic research through the existing State Co-
operative Geologic Program with the Engineering Geology Project
of the Geological Survey, U. S. Department of Interior, with the
Department of Natural Resources and the Department of Public
Works co-operating.

3. Enlistment of the co-operation of the educational institutions
in the State which are working in the fields of geology and metallurgy
and the U. S. Bureau of Mines in drawing up a prospectus of the
types of mineral elements which are apt to come into commercial
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AT
VII

A recent study published by the Massachusetts Division of I
eries and Game shows that sportsmen are spending about $74
million in the State every year. This total does not include fees for
licenses nor the cash value of the meat, fish, fur, hides and other
by-products taken in a year. A look into the annual increase of the
number of licenses issued reveals that interest in hunting and fishing
is growing and will continue to do so provided that essential facilit
remain available.

Under the present set-up the Division of Fisheries and Game
doing everything in its power to make limiting and fishing as good

possible at a minimum cost to the license holder. In addition to
license fees the income of the Division is supplemented I)} - federal
funds which are available for game through the Pittman-Robertson
Act of 1937 known as the "Federal Aid in Wildlife Restoration
'Vet,” and for fish through the Dingell-Johnson Act of 1950, "Fed-
eral Aid in Fish Restoration Act.” The federal funds available by
these two sources, in addition to the fees from state hunting and
fishing license sales, form the total funds available to state fish and
game operations which in Massachusetts is largely centered in the
independent Division of Fisheries and Game.

The federal funds in turn are derived from federal excise taxes on
hunting and fishing equipment

Distribution of the amount of federal funds to the States after
deductions for administering the act and conduct of work in Alaska 7

Hawaii, Puerto Rico and the Virgin Islands is, in the case of game,
distributed equitably among the States on a formula based half on
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ratio of the area of all States and one half on the number of paid
hunting license holders. In the case of fish 40 per cent weight is
given to area and 60 per cent to the number of paid fishing licenses.
In both cases the law stipulates that no State shall receive more than
5 per cent nor less than one half of one per cent, in the case of game,
or one per cent in the case of fish, of funds available for distribution.

These federal funds require a 25 per cent matching basis from
state funds. The breakdown for Massachusetts in 1955 was as
follows;

Game.
Federal (75%) $66,117
State (25%) 22,039

Sub-total $88,156

Fish.
Federal (75%) 49,274
State (25%) 16,424

Sub-total 65,698

Total $153,854

In general, Massachusetts is one of the minimum beneficiary
States for fish restoration work, and among the lowest in both fish
and game combined, representing between one half of 1 per cent and
1 per cent of total federal funds. As Massachusetts is among the
smallest States by area in the country, ranking 45th above Connec-
ticut, Delaware and Rhode Island, the only way that federal aid
funds can be increased is by an increase in the numbers of hunting
and fishing licenses sold.

This federal assistance is generally available for fish and wildlife
restoration projects, as follows:

Types of Suitable Projects
For Fish

It is a basic requirement that all fishery-restoration projects shall
be substantial in character and design. Depending upon the ob-
jectives, they will include activities in five groups, as follows:

1. Investigations. These are designed to produce information
for solving fish restoration and management problems. Typical
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itudies are concerned with getting the facts about species of fish
present; age and growth characteristics; the take by angler
fish-stocking, including the most effective species combinations in
farm ponds; and pilot-plant operations to determine the best way
to improve the environment in lakes and streams to increase fist
production.

2. Land Purchase. To increase public fishing opportunities by
acquiring lakes and streams, and lands on which productive angling
waters may be impounded.

objectives are twofold, to create
mductivity in existing lakes and
nd bodies of water to be managed

3. Developments. The basic
new waters, and to increase pr
streams. Construction to impour

vill spread pressure and increase anglingprimarily for sport f
vements include installing p;opportunities. Other physical impr

tective structures, such as screens, fishways and dams of various
types; weed and rough-fish control; watershed and stream and
lake improvements of various type

4. Co-ordination. Such co-ordination of project activities as i
necessary for efficient operation of program activities.

5. Maintenance. These projects are designed to provide
sistance in financing the upkeep and repair of structures and re-
lated restoration developments completed under federal aid in Fish
Restoration projects. The law provides that maintenance projects
may be approved after July 1, 1953. Maintenance does not in-
clude management activities concerned with the take of fish or with
law enforcement.

For Game
It is a basic requirement that all projects shall be substantial in

character and design. Depending upon objectives, they will em-
brace activities in five groups, as follows:

1. Land Purchase. For the rehabilitation of wildlife.
2. Land Development. To make areas more suitable for wild

mammals and birds there may be developed either newly acquired
lands or areas already in public ownership. Development may
reasonably be interpreted to include any project that would make
better wildlife management possible, but each one should center
particularly around environmental improvement by food and cover
plantings, water impoundment and stabilization, release of game
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birds or mammals where seed stock is needed, or other activities
necessary to accomplish the purpose.

3. Investigations and Surveys. These are designed to solve press-
ing wildlife management problems that involve unknown factors in
management, in feeding habits, and in the relationships of the vari-
ous species to each other and to livestock production and farming
operations. While almost any form of investigation of biological
problems might have a general bearing upon management practices,
the studies undertaken in accordance with this law must be con-
fined to the procurement of factual information designed to improve
the administration of the wildlife resources of the States.

4. Co-ordination. The co-ordination of projects necessary to
efficient management affecting wildlife resources.

5. Maintenance. Such projects are intended to provide assist-
ance in financing the upkeep and repair of structures and related
restoration developments completed under federal aid projects.
Maintenance does not include management measures concerned
with the harvesting of surplus wildlife or with law enforcement
activities.

Combination Project
Sometimes activities involving fish and wildlife are so closely re-

lated that they may be combined in a single project. Division of
costs of such combined projects will be prorated according to the
estimated benefits to each of these natural resources.

One of the greatest problems facing the fish and wildlife program
is the shrinking of open spaces and particularly the wet lands. This
is brought about by a growing population which is using up land,
formerly suitable for fish and wildlife, for housing, business, trans-
portation and other needs. Increased hunting pressure from this
growing population further complicates the situation.

The essential aspect of wildlife management is the preservation
of a suitable habitat. There are inevitably sites which are, or could
be made, suitable for other uses but which wisely co-ordinated
land-use management will allot to wildlife environment purposes.
Extreme care based on complete and accurate knowledge of all in-
fluencing factors is of supreme importance.

Much more study is required as a basis for incorporation of a fish
and wildlife program into an over-all natural resources management
plan.
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Related Resources

Public Recreation in State Parks and State Forests.
The Department of Natural Resources was reorganized three

years ago by chapter 631, Acts of 1953, which repealed chapter 21
inserted a new chapter 21. Anof the General Laws (Ter. Ed.) ai

1 in 1948 by a similar repealearlier reorganization had beer
of chapter 21 and insertion of a wholly new chapt
651, Acts of 1948.

Legal Authorization of Public Recreation. Section one of chap-
ter 631, Acts of 1953, says in part: “The Department of Natural
Resources shall ... be concerned with the development of public
recreation as related to [such] natural resources; and have control

'orests and areas of scenic or his-
n time to time committed to it.”

and supervision of such parks,
toric significance as may be frc
Section 4E of the same chapter
the bureau of recreation relating
and operation of recreation area

dates that “Expenses incurred by
to the improvement, development

id appurtenant facilities shall be
construed as chargeable under the provisions of chapter one hun
drecTand thirty-two A.”

Recognition of the Need for Public Recreation. The laws of the
Commonwealth clearly recognize the need and propriety of public
recreation in the state parks, state forests and other state lands
which are adapted to the purpose. This need is generally recog-
nized among other states, and the installation and maintainance of
permanent improvements for the enhancement of recreational op-
portunities is common practice. Such improvements include park-
ing spaces, recreation buildings, cabins, shelters, restaurants, tent
and trailer sites, picnic sites with fireplaces and tables, lakeside
docks, roads, bridle and hiking trails, ready access to potable wrater,
comfort stations and other features adding to convenience and en-
joyment for the visiting public. In some cases provisions are made

PART 111.

)y chaptt

4, provides for financ of the1 Chapter 132A,
Bureau of Recreal
town of Cohasset,

by A

the Metropolitan Parks I
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for the renting of tents, boats, canoes, outboard motors, fishing
tackle and other equipment commonly used in connection with
outdoor recreational activities.

As Table I shows, Massachusetts incurs annual expenses for the
benefit of people seeking recreation in the state parks and forests.
Annual expenditures for maintenance and operation have increased
from less than $275,000 in fiscal year 1951 to almost $400,000 in
fiscal year 1955. The appropriation for fiscal year 1956 was more
than $460,000, and the request for fiscal year 1957 is nearly $600,000.

These are, however, not net costs to the Commonwealth.
Revenue from fees charged the public for use of facilities provided
by the State have increased from about $72,000 in fiscal year 1951
to nearly $140,000 in fiscal year 1955. Table II shows the break-

Table 11. Division of Forests and Parks, Bureau of Recreation
Revenue.

1951 1952 1953 1954 1955
Fiscal Fiscal Fiscal Fiscal Fiscal
Year. Year. Year. : Year. Year.

I I | |

Parking $35,890 00 $45,319 50 $50,070 00 $62,856 50 $72,631 00
Tent and trailer sites . . 20,680 75 21,547 25 25,855 25 34,528 00 42,900 25
Concessions 2,488 48 2,728 11 3,323 64 3,668 86 2,506 91
Cabins 5,427 25 5,060 75 5,513 63 6,231 70 6,493 59
Boat permits .... 862 00 1,213 00 1,452 00 3,313 00 5,002 00
Wood sales 342 50 655 23 647 18 632 05 2,707 73
Privately owned cottages 5,075 00 5,050 00 5,050 00 5,050 00 5,050 00
Standish Monument coin box 809 70 649 70 - 588 40 1,097 51
Trust funds— Standish Monument 109 08 120 94 116 23 104 39 123 00
Miscellaneous .... 587 05 1,045 85 478 86 5,156 66 506 04
Rents, other ....

- 160 00 190 00 40 00 40 00
$72,271 81 $79,158 25 $92,696 79 $122,169 56 $139,058 03

Less refunds .... | - 80 50 148 17 662 53
Net income .... $72,271 81 $79,158 25 $92,616 29 $122,021 39 $138,395 50

down of income for these fiscal years. The net cost to the State was
about $200,000 in 1951 and about $260,000 in 1955. The average
annual net cost to the State for maintenance of public recreation
facilities during the past five years has been $223,000, or 30 cents
per user.

Table 111 shows the schedule of rates charged for the use of state-
owned recreation facilities under state rules and regulations since
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1940. Increases in these charges, in some cases quite substantial,
have been general during the past fifteen years.

The State Parks and State Forests. Massachusetts has 20 state
parks with an aggregate area of more than 8,000 acres and, including
thereforestation lots, formerly so called, 105 state forests. Ihe com-

bined total area of the state forests is more than 166,650 acres. A
complete list of these state forests and state parks appears in the
inventory of public lands of conservation and public recreation
significance in Appendix D.

Although these state parks and state forests are more highly con-

centrated in the extreme western portion, they are nevertheless
widely distributed over the State as a whole. They are all adapted
to various forms of outdoor recreation, and the public makes use of
them for these purposes. Permanent improved facilities have been
installed on many of them.

Existing Facilities for Public Recreation. Below is a list of the
state parks and state forests, with their locations, descriptions or

present recreation facilities, and comments on future potentials.

Clarksburg State Park, Clarksburg. Two miles north of North
Adams on Route 8, 60-acre Mausert’s Pond. Excellent beach and
picnic area. Boating and fishing use. Good potential for camp
sites.

Mohawk Trail State Forest, Charlemont, Florida. Roadside tent
sites, picnic area and new bathing pool and bathhouse between
Route 2 and Cold River. Excellent hiking trails. Large potential
for camp sites in three areas of the peninsula between Cold and Deer-
field rivers. Good potential for more hiking trails also. Four log
cabins with electricity available. Area is used by fishermen and
hunters in season.

Savoy Mountain State Forest, Florida, North Adams, Savoy.—

Good beach and picnic facilities at North Pond. Three cabins on

South Pond. Small camping area. Two other ponds undeveloped.
Old house needs renovation and could be used as administration
building. Scenic attractions are Tannery Falls and the Crooked
Forest. Latter is inaccessible at present. Has good potential for
camping and for hiking, but trails must be cut for this, and for horse-
back riders also. This would make fine riding country.

Windsor State Forest, Windsor. Tent, trailer, picnic and bathing

Berkshire Region.
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areas on Westfield River. Spacious pond for swimming formed by
dam on river. Scenic attraction is Windsor Jambs, a deep granite
flume. Good fishing potential along river and possibility for more
camp sites by river.

Wahconah Falls State Park, Dalton. A few picnic tables. Falls
are main attraction. Camping potential should be explored. Much
geologic interest in this area.

Pittsfield State Forest, Pittsfield. Good-sized picnic areas and
new swimming pond and bathhouse at Lulu Brook. Large ski
lodge used by private groups year round. Ski trails and inter-
scholastic ski jump. Berry Pond is highest natural fresh water
body in State. The State owns eight miles of mountain top in this
forest, a good beginning for the Taconic Skyline Drive. There are
great potentials for camping, hiking and riding in area. A ski tow
would round out the winter sports facilities.

October Mountain State Forest, Lee. Largest in State almost
14,000 acres. Upland plateau average altitude 1,500 feet. Two
fine ponds. Finerty’s Pond excellent potential for camping area.
Felton Pond unavailable through existing lease with Boy Scout
groups. Otherwise forest is completely undeveloped for recreation,
although an overnight tent and trailer area is under construction
on west side. Tremendous potentials as hiking, camping and riding
area. Is also the nearest state forest to the Lee Interchange for the
Turnpike.

Beartown State Forest, Monterey. Junior Conservation Camp
located in Swann Forest adjacent to Beartown. Picnic and swim-
ming at Benedict Pond. No camping area at present, although a
limited number of campers use one shore of pond. Fine riding trails
available. Privately operated ski areas on north side in South Lee
are handicapped by lack of parking space. Camping potential i
largely unexplored in the forest.

Chester-BLandford State Forest, Chester. Two-day use areas on
Route 20. Scenic attraction Sanderson Brook Falls. One picnic
area had swimming, but pool needs a lot of work for this use. Forest
is otherwise undeveloped due to steep terrain and difficulty in main-
taining roads in usable condition.

Tolland State Forest, Otis. Picnic area on Farmington River on
west side of forest. Good fishing stream. State has large and largely
undeveloped shorefront on Otis Reservoir, largest body of water
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adjacent to any state forest. There are picnic, swimming and camp-
ing areas near lake, but there is enough good land to provide up to
500 more camp sites. The unfortunate inability of the State to
control the level of the lake is a real handicap, for the Farmington
Power Company has a lease on
water level any time. This she
Otis Reservoir is used heavily for
of many summer camps which be

this water supply and can lower
aid be ironed out by agreement,
nating and fishing by the residents
rder other parts of the water.

Granville State Forest, Granville. Picnic, tent and trailer sites
along Hubbard River. A dammed pond and boathouse. Interesting
chain of beaver ponds and active colony. Great variety of flora and
good fishing in river. Is a natural area and quite remote. More
camp site potentials should be studied.

East Mountain State Forest, Great Barrington. Is used only for
skiing at present. Facilities are half on state land and half privately
owned. Tows, concessions, etc., are operated by G-BAR—S Ranch.
Hiking and riding might be good possibilities in this forest and
should be studied.

Campbell Falls State Forest, New Marlborough. Purely scenic
Connecticut state line runs just south of falls. Is a very small and
limited area. Picnic tables are available.

Bash Bish Falls State Forest, Mount Washington. Spectacular
Nic attraction. Falls are inaccessible from Massachusetts side.

Taconic State Park in Copake,
m be approached by foot trails,
st the Tri-State Park proposal
receive the use it deserves.

Only safe approach is through th<
New York, from which the falls c
Magnificent scenic gorge. Suggr
be re-studied so that this area can

Sandisfield State Forest, Sandisfield. Floods in 1955 swept out
dam on York Lake. Area is closed until repairs are completed.
Good camping potential in this forest near lake, when rehabilitation
has been completed.

Tenney Property on North Side of Taconic Trail in Williamstowr
Magnificent scenic value and potential for camping, swimming

and picnic area. Plans are under way for this development.
Thiele Farm, Adams. Plans have been proposed for this area

which has outstanding scenic value. This property is located on one
of the foothills on the eastern side of Greylock.

New Areas
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Robinson State Park, Agawam. - Large day-use areas, including
picnic, play fields, bridle paths and swimming. Recreation building
with kitchen and banquet room. Park is used mostly by local
people.

Joseph A. Skinner State Park, South Hadley. Most of Mount
Holyoke. Fine scenic value. Picnic tables at summit. Old hotel
famous in 19th century on top.

D. A. R. State Forest, Goshen. Picnic, swimming and camp
sites on edge of artificial pond Recreation area is limited. One
mile from Route 9.

Forest, Petersham. Picnic area
■ facilities. No fees collected for
ed. Is near Quabbin reservation.

Mass. Fed. Women’s Clubs Stab
3 miles from Route 122. No oth
use. Attendance cannot be estinu

Erving State Forest, Wendell-Erving. Good beach facilities and
two picnic areas on Laurel Lake. State ownership of water front is
limited by several private cottages on other shore. There is no
camping and this would be worth further study. Recreation area
is about 2 miles from Route 2 at Wendell Center.

Mount Grace State Forest, Warwick. Is 8 miles from Route 2 at
Orange, and picnic, ski slopes and tow are adjacent to Route 78.
No camping.

Otter River State Forest, Winchendon. Entrance on Route 202
Small area, but heavily developed for camping. Beamon Pond
has beach and picnic facilities. Is a very popular state forest.

Willard Brook State Forest, Ashby. Route 119 cuts through this
area. Picnic sites on both sides of road. Beach, bathhouse, picnic,
camping areas and four log cabins with electricity are available
Area is heavily used and the addition of land in the Pearl Hill
Brook area, now under process of acquisition, will afford much
relief to this state recreation center.

Leominster State Forest, Leominster. Limited bathing and picnic
facilities at Crow Hill Pond. No camp sites. Mostly local use from
Fitchburg and Leominster. On Route 31, a mile south of Route 2.

Spencer State Forest, Spencer. Picnic and beach facilities at
Howe Pond. No camping. Located on Route 31 and Route 20,
1 mile from Spencer.

Central Massachusetts or the Highlands

Pioneer Valley.
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Brimfield State Forest, Brimfield. New day-use on Dean Pond.
Picnic, bathhouse and beach shelter. No camp sites. Has a poten-
tial for camping and suggest further study. Recreation area 3 miles
from Route 20.

Douglas State Forest, Douglas. Located a few miles south of
Route 16. Good-sized picnic area, shelter, bathhouse and beach on
Wallum Lake. Rhode Island-Massachusetts line runs through lake
which is extensive. Popular for fishing and boating. Heavy Rhode
Island use. No camping.

Boston Suburban Region
Cochituate State Park, Cochituate. A 564-acre reservoir. Boat

livery and anchorage for sail, power and hand-operated boats or
canoes. Beach, bathhouse and picnic area on an artificial swimming
pond supplied by pumping water from the reservoir. State owns
little land around edge of lake. The Turnpike crossed the reservoir
just north of the present recreation area. Is heavily used for boat-
ing and fishing. No camping.

Hopkinton State Park, Hopkinton. This is a reservoir and the
State owns land around its perimeter as well as some south of the
water on both sides of Route 85. There is no recreation develop-
ment on the lake. Boating and fishing are permitted.

Whitehall State Park, Hopkinton. A 543-acre reservoir with no
organized recreation and very little land owned by State. Fishing
and boating only.

Ashland (Reservoir) State Park, Ashland. A 138-acre reservoir
with a good beach and picnic area on the north side. Recent ac-
quisition of land on the southwest side opens up an area which might
be suitable for camp sites. Boating and fishing also permitted.

No boats may be taken into any of the four reservoirs without
obtaining boat permits from park headquarters at Cochituate.

North Shore Merrimack Region

Lowell-Dracut State Forest, Dracut. ■—• Very limited picnic area.
Good scenic vistas from this area. No estimate of use has been made,
since this is quite off the beaten track.

Bradley W. Palmer State Park, Topsfield. This park is interest-
ing chiefly for its fine and unusual growths of trees and shrubs.
There is a large picnic area and a children’s wading pool is under
construction. The mansion is occupied by Civil Defense. Other-



SENATl'] No. 000. [May120

*

wise there are 35 miles of fine hiking and bridle trails and a well-
preserved estate of the late 19th century vintage.

Harold Parker State Forest, North Andover. An area with several
ponds and extremely accessible to Metropolitan Boston. Beach and
picnic area on Stearns Pond. Camp and trailer sites in Lorraine
Park area. Camping area is quite shut in by heavy growth, and
plans are being formed to change the location of present recreation
facilities in this forest. The beach area is heavily used.

Warren H. Manning State Forest, Billerica. A small portion of
this area has been equipped with picnic fireplaces, parking area,
and comfort station. This will be its first year of use. Is very
limited for further expansion and is in the nature of a wayside area,
being close to Route 129.

South Shore Cape Cod-Islands Region.

Myles Standish State Forest, South Carver. State owns almost
12,000 acres, including several fine spring-fed ponds. Recreational
use of these is limited by private cottages, and at present the State
uses only shore front on five of the ponds for beach, camping and
picnic sites. State control of all the shorelines would make a large
recreation expansion possible. Under existing conditions this forest
has the heaviest use of any state forest, and can offer the public six
camping areas, three beach-picnic areas, twelve family cabins, and
five log-type cabins. The swimming in the ponds of this forest is as
good fresh-water swimming as there is in the Commonwealth.

Roland C. Nickerson State Forest Park, Brewster (Cape Cod).
This is the only state park on Cape Cod. It contains several fine
fresh-water ponds used for both swimming and fishing. There are
over 200 camp sites, and about 100 more are planned immediately.
There is a one-day use beach and picnic area. This park is within a
mile of Cape Cod Bay and about two miles off the Atlantic Ocean.
The camp sites include a number of state-owned tents. All camping
facilities are usually booked solid from January Ist of each year, and
its users come from every State and Canada.

Standish Monument Reservation, South Duxbury. Superb pano-
ramic views from the high observation tower with a statue of Myles
Standish on top. Picnic tables are available on the top of the hill on
which the monument stands. Has heavv use by summer visitors.
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Freetown State Forest, Freetown. Has picnic facilities near road
from Assonet to Dartmouth. No camp sites in forest. No swim-
ming. There are possible swimming and tenting areas which could
be investigated.

Demarest Lloyd Memorial State Park, South Dartmouth. A
200-acre wooded, marsh and beach area on Slocum River. Beach
three fourths mile in length. No present facilities. Fine swimming
and fishing potential. Plans for development are presently under
study.

Edgartown-Oak Bluffs State Beach, Martha’s Vineyard. This
area is unspoiled by any structures and is operated by the county
commissioners. It is heavily used by summer travelers.

Parks under Acquisition.

Pilgrim Springs, North Truro. Already 750 acres have been
acquired. About 250 more are in process of acquisition. Area has
great potentials as a maritime park. Swimming not good, but fine
for fishing, picnicking or nature study. Camping a possibility also.

Dighton Rock State Park, Berkeley. Historic landmark and area
south on Taunton River. Fine possibilities for picnic and outdoor
sports.

Use of Recreation Facilities by the Public. World War II had a
depressing effect on the use of the recreation facilities in the Massa-
chusetts state parks and state forests. Between 1946 and 1948,
however, the number of visitors nearly doubled frbm 305,000 to
588,000 per fiscal year. There were 782,000 visitors in 1953. Polio
epidemics and hurricanes caused the number to decline to 754,000
in 1954 and still further to 705,000 in 1955. It was necessary to
close some recreation centers before the normal ending of the season
because of hurricane damage.

Seventy-five per cent of the visitors are one-day picnickers. Only
25 per cent use cabins, tents, trailers or other overnight facilities.
The demand for use of tenting sites for prolonged periods has, never-
theless, made it necessary to limit occupancies to two weeks.

Total attendance at recreation centers in state parks (and state
forests) has not increased as rapidly in Massachusetts, since 1948,
as it has in the nation as a whole as Chart (I) shows. The 705,000
visitors in Massachusetts in fiscal year 1954 was 28 per cent more
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than the number of visitors in fiscal year 1948. The 166,000,000
visitors in the nation in 1954 was 62 per cent above the number re-
ported for 1948.

Chart (IT) shows, however, that use of overnight facilities has in-
creased more rapidly in Massachusetts than it has in the nation.
The 9,500,000 overnight visitors in the nation in fiscal year 1954 was
84 per cent over the corresponding number in fiscal year 1948.
The 193,000 overnight visitors in Massachusetts in 1954 was 118
per cent higher well over twice as many. These figures disclose

a rising trend in the demand for o 'ernight facilities more pronounced
in Massachusetts than in the cou xtry as a whole.

The figures indicate clearly tl at people like to “camp out” in
inatural environments where there is ready access to woods, lak

mountains, clean air and othe
doors. The social benefits of
efforts on the part of the States

features of the out of,ttn

rtck i justify all-out
are that this public need will

be fully met. Provisio:
great importance. Thr

for 1-day outings is also ofi

many people use accommoda
tions of this type in Massachusetts, chiefly on weekends, as use the
camp sites and other overnight facilities, the rapid growth, m
recent years, of publicly supplied and administered outdoor recrea
tion accommodations testifies to the awareness of this need on the

;es. Plans in many States for further expansion areof
evid

Development'of Recreational Facilities in Recent Years. —As popu-UeveLovmenvol a

lation and urbanization continue to increase in the nation, and
1 for other

purposes, there is a growing nationwide awareness and concern
over the need for more adequate state park facilities. Since 1946

ss, more state park areas havepeop.
been acquired, more facilities hi n developed, and more state

-Wished. Even so, the state park
aresent and future needsystems are 1;

lable IV shows that publ •eation facilities and accommoda-
tions in state parks in the nati
1946 and 1954.

n increased substantially between

Largest increases were in the c;
and number of tent and trailer
recreation areas and the numbe]

pacity of organized or group camps
camping spaces. The number of
of restaurants increased by about

park organizations hai
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almost a half
Between the beginning of 1951 and the end of 1954 the number of

state park areas in the nation jumped from 1,725 to 2,030, an in-
crease of 18 per cent, according to reports to the National Con-
ference on State Parks. During the same period the total acreage
rose from 4,657,155 acres to 5,077,331 acres, an increase of 9 per
cent. States leading in state park acreage are New York, 2,626,943
acres; California, 563,149; Maine, 207,131; Michigan, 177,469;
and Pennsylvania, 149,971. The States which showed the greatest
percentage increase over the park acreage they held in 1950 (ex-
cepting those which had only a very small acreage four years ago)
are Maryland, Kentucky, Pennsylvania, Maine and Illinois.

Oregon and California lead the States in the number of state
park areas with 156 and 143 areas respectively. They are followed
by New York with 127, Ohio with 113, and Washington with 110.
With the exception of a few park systems, which grew from a very
small number four years ago, the States which showed the greatest
proportionate increase in number of areas in four years were Wash
ington with a 96 per cent increase; South Dakota, with a 56 per
cent increase; and Georgia, Pennsylvania and Kansas, with in
creases respectively of 52, 47 and 45 per cent. The States which
acquired the greatest number of areas during the same period wer
Washington, 54; California, 36; Pennsylvania, 27; South Dakota
23; and Connecticut, 21

Considering historic sites separately, Ohio has the greatest num-
ber with 56. North Dakota has 41, Illinois, 34; Pennsylvania, 26
and California, 25. The States having the largest proportionate
gain during the four-year period are Washington with nine areas.
or 113 per cent; Illinois with nine areas, or 42 per cent; Pennsyl
vania with seven areas, or 37 per cent; California with five areas.
or 25 per cent; and Ohio with six areas, or 12 per cent.

Swimming facilities are available in about one third of the state
park areas, and only three States do not provide any. Generally, a
higher percentage of state parks in the southeastern section of th
nation provide swimming than those in other sections.

Overnight accommodations in park areas of various States in-
clude hotels and lodges, cabins, tent and trailer campsites and group

i third. Guest capacity in hotels, lodges and cabins expanded by
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camp. The tabulation below shows how the proportions of these
accommodations changed between 1950 and 1954:

Overnight capacity increased 32 per cent between 1950 and 1954
from 147,238 to 194,993 persons. The increase in the capacity of
tent and trailer campsites accounts almost entirely for this increase.

The five States with the largest capacities in their hotels and
lodges are: Indiana, 1,241; Oklahoma, 750; Kentucky, 363; South
Dakota, 350; and New York, 231. Indiana, South Dakota and
New York have had lodges for visitors for many years. The other
two States are relatively new in the field.

The demand for vacation cabins is increasing, and this facility
is provided by all but 12 of the States. New York lists greatest
capacity, 3,094 persons, and is followed by Oklahoma, 1,360; South
Dakota, 975; Kentucky, 924; Pennsylvania, 796; Ohio, 678; and
Virginia, 588.

The popularity of tent and trailer camps is evident by the in
crease of 43 per cent in the number of campsites over four yean
ago. The North and West continue to lead in provisions for this
activity, but the southern States are increasing their facilities to
try to keep up with the demand. Michigan lists 7,738 camp sites;
New York, 5,363; California, 2,995; Pennsylvania, 2,236; and
Kansas, 1,800.

The capacity of organized camps rose 10 per cent over the four-
year period, but the number of camps rose only slightly. States
with the largest capacity were New York, with 10,200 persons;
California, with 2,555; Missouri, with 2,395; Pennsylvania, with
2 366; and Illinois, with 1,550. Montana, Louisiana and South
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Dakota showed notable increases in camps and capacities during
the four-year period.

The number of restaurants in state parks increased 11 per cent
during the period. Notable gains were made in Oklahoma, Ken-
tucky and South Dakota. The number of refreshment stands in-
creased 23 per cent, notably in Florida, West Virginia, California
and Ohio.

Where Massachusetts stands among the States. Of all the States
having state parks, in 1954 Colorado and Utah were, according to ~

4-T AT 4 i 1 f 4 f 11 n rv 4 4 IT rt rn 4- K /~\ lir n tttT y-11—. w« Athe National Conference on State Parks, the only ones which pro-
vided no recreation accommodations of any kind. Massachusetts
and South Carolina were tied for 26th place among the States in
1954 in terms of number of state park areas reported. Massachu-
setts stood 25th in terms of state park acreage. It was tied with
New Jersey for 27th place for number of places where swimming is
available. Only three States reported none. With respect to hotels
and lodges, Massachusetts, with 1 was tied with 9 other States for
15th place. Twenty-three States reported none. With respect to
capacity of hotels and lodges, Massachusetts stood in 21st place.
Massachusetts reported no overnight cabins. It reported 362 in-
dividual tent or trailer campsites which put it in 17th place. Only
six States reported none. The one organized or group camp re-
ported by Massachusetts placed it far down in the list, although 11
States reported none. The 1 restaurant reported by Massachusett
leaves it tied with 13 other States for 21st place, though 12 Statei
reported none. With respect to refreshment stands, Massachusett
stood in 31st place with 9. Only 5 States reported none.

The above figures indicate that Massachusetts occupies a relatively
high position with its state park recreation program in proportion
to the total area of the State. With respect to total area of the
State, Massachusetts occupies 45th place. This State’s relative
position in terms of population is, however, low. Massachusetts is
the ninth State in the nation in terms of population. The extent
to which further study is needed is plainly shown, by variations
indicated among the other States, the reasons for which are not
immediately apparent. Massachusetts may differ from some of the
other States in respect to the extent to which it has installed im-
proved recreation accommodations in its state forests, as well as in
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its state parks. Study is needed of the extent to which other States
have done similarly and the reasons for adoption or non-adoption
of this practice.

General Considerations and Criteria. It has long been recognized
that state parks attract tourists and thereby benefit the economy
of the regions immediately surrounding them and the States as a
whole. In this connection there have been noted in a few instances
a tendency to emphasize development of hotels, cabins and other
facilities to encourage and attract tourists rather more than to
provide essential accommodations for those who wish to use the
parks for their appropriate recreation opportunities

A few instances have also been noted where apparently the neces-
If-supporting has led to practicessity of making the parks more

such as sale of timber and othe park resources, promotion of ac-
tivities primarily for revenue, and sale of souvenirs totally unrelated
to the parks or the regions in which they are located.

'ie to expand, there is more urgent4s the state park programs co
need for well-defir. d policies, criteria and standardsi accept

to guide the select
The National Co:

and operation of the state parks

Parks has adopted two policy
Policy Statement Relating to1

Development, Use and ( Parks,” and the other,
Suggested Criteria for Evali tkreas Proposed for Inclu

in the State Park Systems.” 1 e Conference Board of DirectorsP
merits on wildlifT

historic sites management for c in and action by

ference at its 1956 annual mt Policy statements on other
subjects are in preparation by

Capital Expenditures for Puhl Recreation in State Parks. In
National Park Service as having1948, 42 States reported to the

public recreation accommodatior m state-owned lands. By 1954
11 the States except Arizona andthe number had risen to 46

Nevada. In 1948, the reportinj States made capital expenditure
totaling $14.8 million, of which $4.2 million was spent for la
quisition and $10.6 million for improvements. In 1954, total capital
outlay was $17.5 million, $5.2 million for land and $12.1 million
for improvements. (These figures do not add because one State
did not give the breakdown.) Total expenditure for land acquisition
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by the reporting States during the full seven-year period was $27.4
million. For improvements, the capital outlay was $Bl.l million.
The combined total was nearly $llO million.

Table V shows that there has been a general upward trend in
capital expenditure for land acquisition and recreational improve-
ments in the nation since 1948. Total outlay was almost 12 per cent
higher in 1954 than it was in 1948. The outlay for improvements
rose more than 11 per cent, and for land acquisition it was up by
more than 12 per cent.

Table V. Capital Expenditures for Public Recreation on State Parks.
Massachusetts1 and the United States, 1948 to 1954

Land Acquisition. || Improvements, j Total.

Year. I |( IUnited Massa- Per |i United Massa- Per United i Massa- Per
States, chusetts. Cent. I] States, chusetts. Cent. States, chusetts. Cent.

1948 . $4,210 $l,OOO .02 $10,570 $341 - 2 $14,780 $1,341 .01
1949 . 3,518 3,531 .10 9,262 86,003 .93 12,780 89,534 .70
1950 . 2,651 527 .02 12,364 22,574 .18 15,015 23,101 .15
1951 . 3,314 None - 12,390 109,438 .88 15,704 109,438 .70

1952 . 2,755 2,970 .11 11,574 67,755 .59 14,329 70,725 .49

1953 . . 5,696 8,064 .14 12,812 66.233 .52 19,407 74,297 .40

1954 . . 5,218 9,172 .18 12,142 212,927 1.90 17.488 222,099 1.27
Total $27,362 $25,264 .09 I $81,114 | $565,271 .70 $109,503 $590,535 .54

Source: U. S. National Park Service.
1 Massachusetts figures include state forests.

2 Less than .01 per cent.

Use of revenue bonds for financing state park developments is
continuing to spread. Oklahoma, which pioneered this method of
financing, had additional developments under way totaling $7.2
million and West Virginia is constructing facilities costing $3.1
million. South Carolina financed a $300,000 program. The Texas
Legislature authorized the State Parks Board to issue up to $25
million in revenue bonds, and the Board is planning an initial issue
of $3 million.

More of the States are using prison labor in developing state park
facilities. Michigan, which pioneered such use of prison labor, has
continued to expand its program. A number of other States have
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adopted somewhat similar but less extensive programs on their
state parks or forests, including Oklahoma, California, Georgia,
Illinois, lowa, Massachusetts, Minnesota, New Hampshire, Ohio,
Oregon, Virginia and Wisconsin.

Capital Expenditure in Massachusetts. Table IV also shows that
capital expenditure for land acquisition rose from $l,OOO to $9,000
in Massachusetts between 1948 and 1954. Outlay for improve-
ments rose from less than $4OO to nearly $213,000. As the table
shows, however, the total expenditure by Massachusetts during the
seven-year period was only about one half of 1 per cent of the na-
tional expenditure. It was about one and one quarter per cent in
1954. Both of these figures are substantially below the population

ratio in Massachusetts of about 3 per cent. To be even with the
other States in this respect, Massachusetts would have had to spend
more than $500,000 for these purposes in 1954, and a total of more
than $3.25 million during the seven-year period.

Expenditure for these purposes by the Commonwealth shot up
sharply in 1954. Examination of recent information reveals a still

greater spurt in fiscal year 1955. During the fiscal biennial 1954
and 1955, the Massachusetts Bureau of Recreation spent or encum-
bered almost $1,000,000 for the development of recreational facilitie
on the state parks and forests, and about $79,000 for purchase of
land. Recreational facilities include bathhouses and pools, bridges,
comfort stations, fireplaces, parking spaces, road, ski tows, water
systems and other accommodations and conveniences.

Improvement work was done on 27 miles of roads within state
parks and forests during the two-year period. This is estimated to
have cost about $300,000. Chapter 354 of the Acts of 1953 provides
for the reconstruction, improvement and maintenance of certain
roads within the state forests and parks by the Department of Public
Works. The work program during 1954 and 1955 consisted largely
of reconstruction and black-topping of roads which existed previ-
ously but which were in poor condition

Even with this current impetus, the Massachusetts program of
land acquisition and development of public recreation accommoda-
tions still lags far behind the national program for such develop-
ment. Per capita expenditure in Massachusetts since 1947 still
remains at only about 38 per cent of the nationwide per capita
expenditure
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The Bureau of Recreation in the Massachusetts Department of
Natural Resources has drawn up a comprehensive plan for the
development of public recreation facilities through fiscal year 1960.
This plan will need legislative support if Massachusetts is merely
to catch up with its proportionate per capita share of the national
development of public recreation facilities on state parks and forests.

This Massachusetts plan proposes capital outlay for acquisition
and development of public recreation facilities equal to $1.40 per
capita during the coming five-year period. Comparison with similar
proposals in other States shows that Maine proposes to spend $3.25
per capita for the same purposes during the same period. Michigan
proposes to spend the same per capita amount. California proposes
to spend more than $5 per capita.

The proposed per capita outlays in Maine and Michigan are more
than twice that of Massachusetts. The California figure is nearly
four times as much.

Historic and Scenic Attractions

The Commonwealth of Massachusetts is blest with a great num-
ber of historic and scenic attractions. Historic sites and buildings,
while in themselves cultural resources, are closely associated with
the natural resources of the State (see Appendix H).

Historic Sites. Numerous societies are striving, against odds,
to acquire, restore and maintain historic properties. There is need
for state and federal assistance to insure that the more valuable of
the historic relics will be preserved.

The area surrounding the many monuments and landmarks is as
important as the site itself. In all too many cases crass commer-
cialism has caused unsightly degradation and has been a factor in
reducing the attractiveness of such areas. Obsolete and decadent
properties adjacent to or in the vicinity of historic sites, for example,
as adjacent to the Old North Church, are undesirable. This helps
diminish the importance and educational value of such cultural
resources.

In many instances, modern progress, with its breathless pace, has
encroached upon the beauty and charm of sites of historic interest.

Scenic Attractions. The Commonwealth abounds with pic-
turesque landscapes, seaports, beaches and mountains. Each year
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these areas attract thousands of out-of-state visitors. The restful
charm of thousands of miles of back roads and town and country
ways, throughout these areas, is a valuable asset which should be
preserved. These roads, which are characteristic of our Common-
wealth, provide a view of the meadows, the stone walls, ledges and
marshes and can very well be a relaxing recreational experience for
millions of city people. Many state highways, secondary and town
roads have been designated as tourist routes. This system of roads
has been under study by various state departments over the past
few years. When firmly established a system of tourist routes
would be of great value to the Commonwealth. Much work, how-
ever, is required to maintain the charm of these roads and make
them safe for the traveling public. Modification of alignment and
grade is necessary to provide safe travel. Speed should not be en-
couraged. Tree repair, tree planting, gradual elimination of screen-
ing of poles and wires, proper attention to ditches and culverts,
skillful design of all bridges, weed control, good grading and plant-
ing of side slopes, frequent removal of rubbish and litter, are all im-
portant considerations if our countryside is to make a lasting im-
pression on visitors. This is a tall order and should be the re-
sponsibility of one or more state agencies, since city and county
lines are bridged by many miles of roads.

Many of the state parks, forests and beaches are great attractions
to out-of-state visitors, as well as to residents. The scenic beauty,
outdoor recreational features and quiet atmosphere provide count-
less hours of pleasure for all people to enjoy. These areas are often
very closely associated with historic and cultural sites. Examples
of this association are at Plymouth, where seashore recreation is
side by side with the historic establishments of “America’s Home
Town;” in the Cape Cod region, where there are miles of beaches
coupled with countless cultural and historic features, and in the
Berkshire Hills, a winter and summer vacation land of scenic
splendor and huge mansions and beautiful estates of yesteryear.

Conclusions and Recommendations. The foregoing discussion
points up several items of importance;

The state parks and forests and several state beaches are under
the management of the Department of Natural Resources. As
pointed out, many of these areas are near or surround sites of his-
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toric or cultural interest. Where this is not the case provision
should be made to emcompass these sites with buffer strips to pre-
vent encroachment, commercial or otherwise.

The establishment of a system of tourist routes is a major step
towards the preservation and enhancement of the town and country
roads leading to and from many of the historic sites and scenic
locations. These roads which provide direct access between the
major state highways and the tourist sites will make more effective
use of the lesser highways of the State. This is of vital interest to
the Department of Natural Resources, since they are concerned
with access to and from the state lands under their jurisdiction.

It is therefore recommended that the Department of Natural
Resources investigate the following possibilities:

1. The acquisition of property in the vicinity of or surrounding
areas of historical or cultural significance, to provide adequate pro-
tection of such sites.

2. To participate in the control of roadside development along
routes in and adjacent to the scenic areas of the Commonwealth.

Tourist Routes and Travel.

Because the majority of tourists, following major or secondary
highways, do not reach the little known, sparsely travelled by-ways,
they fail to see and appreciate some of the State’s most spectacular
points of interest. Many of our most attractive natural assets are
seen only from little used roadways. In fact, many exciting ex-
amples of scenic splendor are reachable only by almost impassable
roads or trails. Then, too, the sites of many incidents of historical
importance are frequently missed by the casual traveler because they
are located off the beaten path. Much of the State’s scenic beauty
lies within the many state forests, parks and reservations. The
opportunities for further development of these areas for recrea-
tional uses emphasize the importance of their relationship to the
over-all vacation, travel, recreation picture.

Recognizing the value of these scenic, historic and recreational
assets, and the need for making them available and accessible to the
tourists both from within and from outside the State, the Com-
missioner of Natural Resources, in 1953, recommended a study by
the Department of Commerce of a system of tourist routes which
would
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(a) Make use of secondary or little-used way
(b) Connect with existing and proposed state forests, parks and

reservations.
(c) Traverse regions of scenic and historic interest
id) Provide small roadside picnic areas, turnouts, overlooks and

vistas.
(e) Consider overnight and eating accommodations.
(/) Be co-ordinated with other phases and studies for beach,

recreation and other related developments.
Chapter 6S of the Resolves of 1953 authorized such a study. The

result of that study and of a subsequent extension of time authorized
by chapter 61 of the Resolves of 1954 has been the inauguration of a
system of tourist routes which will, when completed, fulfill all of the
requirements of the above legislation. The system, as proposed by
the Department of Commerce, has been devised through co-opera-
tive effort involving the Departments of Natural Resources and
Public Works. These three agencies have been authorized to act as
a Joint Board for executing the proposed plan.

will use, in so far as practicable,
afford the traveler safe, pleasant

The basic tourist route network
routes of lower traffic densities to

. From these routes the tourist
;ns to the state parks, forests and
of scenic, geologic and historic

approach to the points of interest
will be guided by distinguishing si£
beaches, and to the many points
interests.

Intensive studies, similar to that carried on in 1953 in the Mohawk
Trail region, will be necessary to provide a safe, smooth-flowing
pattern of tourist travel into and out of the areas of interest. A cer-
tain amount of minor construction or reconstruction will be neces-
sary in some cases to make the remote roadways adequate.

To add to the tourists’ enjoyment and comfort, the roadside vista
clearance and rest area program of the Department of Public Works
is being carried on as a companion development to the tourist route
system. Too many spectacular views of Massachusetts’ beautiful
countryside are either blocked by trees bordering the road, or can be
seen only by a hazardous attempt to enjoy the view while riding.
Vista clearance, by selective cutting and thinning, together with
small “pull-out” areas, make it possible for cars to be parked off
the travelled way while the occupants enjoy the view. The Depart-
ment of Public Works has completed 50 vista clearance projects and
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has 228 rest areas in operation. Fifteen additional vistas and 33 new
rest areas are contemplated during the current year. Current ex-
penditures for new locations amount to about $50,000 annually.

These roadside rest areas provide a convenient location for the
tired or hungry motorist to relax, picnic and enjoy the scenic coun-
tryside.

Picnic tables and benches, receptacles and parking areas for vehi-
cles are the only facilities available at these areas. A few areas are
paved with bituminous macadam, but most have a gravel surface.
The importance of roadside rest areas along tourist routes cannot be
overemphasized. They are desired adjuncts which help attract
tourists and vacationers. A study should be made to determine
the need for more areas, possibly with more facilities such as comfort
stations, and to determine their best location compatible with the
surroundings and points of interest.

The Bay Circuit, proposed by the Joint Board consisting of the
Department of Commerce, Department of Natural Resources, De-
partment of Public Works, and the Metropolitan District Commis-
sion, authorized by chapter 41 of the Resolves of 1955, will be, in
effect, a greenbelt area surrounding Boston approximately on the
20-mile radius. Containing many open spaces and points of historic
interest under public, quasi-public and private ownership, the Bay
Circuit will be an important link in the natural resources recreation-
tourist future of Massachusetts.

The thoughts that were basic in producing the current report and
recommendations on the Bay Circuit coincided with those that en-
visioned and initiated the Tourist Route System. To assure that
the natural, quiet simplicity of the Bay Circuit will not be violated
by the intrusion of large volumes of high-speed traffic, the Joint
Board wisely concluded that no belt parkway or highway should be
proposed. Instead it is intended that existing roads shall be used to
carry the tourist or sightseer and that those roads shall be integrated
with the Tourist Route System. Legislation accompanying the
Joint Board’s report provides for further study, and authorizes the
Department of Natural Resources to initiate the development of the
Bay Circuit. Other pending legislation makes similar provisions,
but in a more detailed manner.

In either case the encouraging prospect is apparent that this im-
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port-ant work, by being subject to Department of Natural Resources
jurisdiction, will be co-ordinated with the state-wide development
of natural resources.

The tourist route network, previously mentioned, does not enter
the Boston metropolitan area, but terminates at its intersections
with Route 128. In the opinion of the Department of Commerce,
Route 128 can serve as a distributor to the numerous state, Metro-
politan District Commission, and municipal highways and parkways
that traverse the metropolitan area. In this way the tourists can be
led to the many beaches, recreation areas, and points of educational
and historical interest in the Greater Boston area.

Of interest to tourists is a “Travel Map of Historic Massachu-
setts” recently published by the Department of Commerce. An
excellent presentation, colorfully prepared, it represents pictorially
countless points of historic and scenic interest. State forests and
parks are indicated on the map and recreation facilities are listed.

The highway program, which will be further stimulated by the
passage of pending federal legislation, together with the completion
next fall of the cross-state toll road, will bring a tremendous increase
in our vacation-travel-tourist industry. These magnificent high-
ways should not serve simply to get people quickly into, across and
out of our State, but should lead the out-of-state visitor or the in-
state vacationer and tourist to our scenic and historic resources.
The tourist route system will be the distributor to take the traveler
comfortably, safely and leisurely along his road to pleasure and re-
laxation. If a billion dollars are to be spent in Massachusetts to
make swift travel safer and more convenient, perhaps a few million
spent to make slow, leisurely travel safer and more enjoyable will
also be in order.

The present state highway system, new roads under construction
and others proposed, are and will be the major means of statewide
access, not only for the citizens of the Commonwealth, but for all
people everywhere.

On many of the state highways, which are important parts of the
tourist route system, present traffic exceeds design capacity vol-
umes. Summer traffic is extremely heavy, and winter peak traffic
loads occur in the western part of the State during the winter sports
season. Examples of high seasonal traffic volumes are shown in
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the tabulation below. The figures were compiled in 1955 by "the
Department of Public Works at their “major” traffic counting
stations.

1955, Average
Daily Traffic, 24-Hour,

Both Directions. Peak Month
Greater than

Station Location, Annual. Occurrence
all vehicles. of Peak.

Annual. Peak Month. Per Cent.

101. On Rte. 2 (Williamstown) . . 3,400 6,400 77.5 July

105. On Rte. 7 (GreatBarrington) . 5,660 10,290 82 August

202. On Rte. 9 (Amherst) . . . 5,360 6,300 17.5 July

203. On Rte. 20 (West Springfield) . 18,100 23,550 30 May

303. On Rte. 12 (Auburn) . . . 9,300 10,500 13 July-August

305. On Rte. 15 (Sturbridge) . . 11,400 15,250 34 August

401. On Rte. 9 (Framingham) . . 24,620 28,420 15 June

409. On Rte. 128 (Lexington) . . 32,740 43,680 33.5 July

504. On Rte. 128 (Danvers) . . . 13,870 22,350 61 July

506. On Rte. C-l (Revere-East Boston) 28,150 36,600 30 June

603. On Rte. 28 (Randolph) . . 12,500 14,100 13 July

604. On Rte. C-37 (Dorchester) . . 37,000 48,630 31 September

702. On Rte. 28 (Middleborough) . 9,860 20,070 100 July

The traffic figures shown above point up the heavy tourist and
vacation travel which occurs in the Commonwealth. The per cent
increase of seasonal traffic over the average traffic (between 13 and
100 per cent) is actually greater than indicated because the peak
seasonal figures are a part of the average. In most cases traffic
figures are nearly as high for the months immediately preceding and
following the peak month.

Next in importance in the system of tourist routes are the second-
ary and local routes which provide direct access from the state
highways to the tourist sites and attractions. These roads, as a
part of the tourist system, make for more effective use of the lesser
highways of the State and by segregating the slower paced pleasure
vehicl

Therefore, the importance of the state highways and secondary
roads as major links in the system of tourist routes suggest the fol-
lowing questions
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(a) Are the routes projected on the “Tourist Routes Study Map” adequate to
accommodate present and future traffic?

(6) Do these routes provide safe, easy, and convenient access to the areas and
points of interest?

(c) How will the expanding highway program, now and in the future, alter the
basic network of routes selected?

(id) Is it practical to provide continuous interconnection of points of interest by
state highway, secondary highway, and local road systems?

(e) In the area of the Bay Circuit, where at present the highway picture is being
altered considerably, will it be practical to provide a system of radial
routes or connections into Boston?

(f) Is it possible to safeguard routes from commercial and industrial fringe
developments?

The answers to these and other questions require extensive and
detailed study. Other factors worthy of consideration are the effect
of widespread publicity, co-operation between state and local
agencies, the control of highway frontage, aird adjacent areas, and
the financing and maintenance of a system of tourist routes.

It is hoped that study of the tourist route program will continue,
and that the Department of Public Works will have sufficient funds
for the continuance of the roadside clearance and rest area program
as well as designation and improvement of tourist routes.
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The Need for Development and Management

of the Natural Resources.
Massachusetts is wasting opportunities for profits to her citizens

from natural resources because there is no definitive over-all plan
for their development and management.

Nearly half the land area of the Commonwealth is idle not
used for timber production, agriculture, building sites, roads or
other productive purposes

Two thirds of the State’s 5.3 million acres are covered with forests
of which only 20 per cent produces marketable timber. Massa-
chusetts’ wood-using industries import about 90 per cent of the
lumber, wood pulp and other forest products needed at an unneces-
sary annual expense running into millions of dollars from freight
rates alone. Timber and wood could be grown in Massachusetts
that could be converted, by local industries, into products worth
hundreds of millions. Hardwoods predominate in the forests of
Massachusetts, and there is today an opportunity to convert this
presently unused resource into hardwood pulp by means of recently
developed processes. Massachusetts could grow enough wood to
supply several $3O million, 300 tons-a-day hardwood pulp mills,
but too little is known about the future supply of wood to persuade
this new industry to invest in hardwood pulp mills in the State.

The per capita ownership of state forest land in the Common-
wealth is one acre to every twenty-nine citizens. In Pennsylvania
this ratio is one acre to every six; in New York, one acre to every
five; and in Maine there is one acre to every three inhabitants of
the State.

The Commonwealth is not equipped with enough state-owned
parks and forests, public camp sites or ocean beaches to serve the

nds of the summer vacation visitors. This grave lackpreser
has already contributed to a declining popularity of Massachusetts

n region and an estimated annual loss of 20 to 25 millionas a
tourist dollars which are being spent elsewhere. The following sec-
tion presents a discussion of the vacation travel businc

PART IV.
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The Massachusetts Vacation Travel Business.
Fiction, history books and travel promotion material all con-

tribute to the mental picture of Massachusetts in the minds of
visitors coming into the State for the first time. The Colonial
villages, the historic shrines, the beaches, ocean and mountains are
all in this image. This Massachusetts “look” has tremendous value

ind of the future. In fact, this
wealth in 1955 approximately

in the tourist trade of the present
picture brought into the Commc
425 million tourist dollars almos
travel trade. If this Massachuset

it half of New England’s vacation
look” is not well maintai

ill suffer correspond-st hait is certain that the State’s tour
ingly.

iches form an indispensable part
re else can our visitors gaze upon
3re else can the greatly increased
provided with better outdoor ac-
brought almost 4,000,000 visitors
and the maritime areas. Almost

The state parks, forests and be;
of this Massachusetts scene. Wire
unspoiled natural beauty, and wh
numbers of would-be campers be
commodations? The 1955
to state facilities in the mountains
200,000 persons camped out in t< mts, trailers and cabins. There
were more than 11 million visitors to state public beaches in the
vicinity of Boston of which probably 10 per cent were from out of
State,

The rapid growth of all kinds of outdoor recreation in the summer
months brings economic opportunities to all areas possessing natural
attractions. New highways, completed, under construction and
planned provide easy access to such areas. There is need for ex-
panded accommodations, public and private, to encourage a con-
itantly swelling stream of travelers to bring their vacation busines;

to Massachusetts. State parks and beaches are logical locations for
expansion of public accommodations.

The vacation travel forecast presents two problems. One is the
provision of private and public accommodations without destroy
ing aesthetic values of landscape and history which bring u
visitors. The other is to encourage travel to the State by putting
our best foot forward. New England as a whole, and Massachusetts
specifically, have not realized the strength of the competition which
other American, Canadian and European vacation regions offer the
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six New England States. Other vacation areas issue much more
travel information and spend much more money to insure that the
material is attractive and that it answers all the questions in poten
tial travelers' minds. This effort has paid off, and the popularity
of New England, as a vacation region, has suffered. Official figures
indicate that, until the last few years, New England has had more
than 10 per cent of the national travel business. The Curtis Pub-
lishing Company travel survey of 1953-1954 showed that, of
18,340,000 vacation trips in the nation, New England got 1,589,000,
or 8.7 per cent. This compares with 3,727,000 20.4 per cent
for the Middle Atlantic States (New York, New Jersey and Penn-
sylvania) .

For the 1954 season, New England lost, according to this evi-
dence, the difference between 10 per cent and 8.7 per cent, or 159,558
trips. Realizing that at least 75,000 of these lost trips would have
ended up in Massachusetts; that each trip would involve 2.9
persons spending 810.58 per day for 11.4 days, 1 the slip in prestige
resulted in the loss of approximately $25,525,000 for this one
season September 1953-September 1954.

Travel promotion by state agencies has not kept pace with th
competition. In 1955 the Commonwealth’s Departments of Com-
merce, Natural Resources and Public Works spent less than one
hundred thousand dollars to encourage travel to the State. The
Curtis Publishing Company’s research study entitled “State, Area
and Community Advertising and Promotional Expenditures” pre-
sents significant comparisons. Promotional expenditures for the
1955-1956 season in some of the other States were as follows:

Vermont Development Commission §202,000 00
Virginia 200,000 00
Michigan 588,440 00
New York 400,000 00
Washington 495,000 00

The Department of Commerce and other State Departments have
made the most of meager appropriations for promotion. For ex-
amples, the recent pictorial map and colored film produced by the
Department of Commerce are extremely effective lures for travelers.
However, the Commonwealth has no publication similar to “Ver-

Vacation Tr
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Mont Life,” “The New York Conservationist” or “Arizona High-
ways,” which are undoubtedly expensive to produce but which
repay the States many times over by attracting tourist dollars.
Tennessee made a very interesting study relating tourism and
state promotional expenses. In 1952 the state appropriated
$225,000 for advertising. A travel survey in 1953 showed that
out-of-state tourists spent $102,000,000, or 453 times the state
advertising appropriation. These tourists put $6,800,000 into the
Tennessee State Treasury in gasoline and sales taxes, or $30.22 for
every state dollar spent in travel promotion.

It pays to advertise, but it is imperative that Massachusetts first
step up the acquisition of state forests, parks and beaches and the
installation of necessary conveniences which will make the State
more truly competitive. Constantly improved travel facilities and
increased leisure time are reflected in greater need for adequate
provision for recreation and greater opportunities for Massachusetts.

With the increase in publicly operated overnight, swimming and
day-use areas in state parks and beaches, a progressive promotion
plan to attract visitors should be investigated immediately. The
quality of promotional material can be improved by paying more
money for photographic prints and hiring the best qualified artists
and public relations people for the job of depicting the unparalleled
scenic and other attractions of Massachusetts. This would be a
logical first step. As the state-operated facilities for the travelling
public grow, the quality and diversity of promotion material should
be increased.

Otherwise Massachusetts will drop lower in popularity and lose
more vacation business to resort areas willing to pay the cost of
getting the business. The British West Indies are baiting their
tourist hook with $450,000. Canada is in the midst of the largest
promotion campaign in its history, and Europe with fast trans-
Atlantic air travel, is going all out to lure Americans abroad. These
facts speak for themselves. It is time for Massachusetts to evaluate
realistically its tourist potentials and its promotional efforts.

The Opportunity and Present Needs.
Massachusetts cannot afford to continue to suffer needless losses

Mention to the income-producing
Her citizens are missing employ-

resulting from lack of sufficient
capacity of her natural resource:
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ment, income and social benefits because full advantage is not being
taken of their potentialities

There are three principal reasons why these opportunities have
gone by default: 1. There is no adequate inventory or classification
of the resources. Too little is known about the value and extent of
the undeveloped areas. 2. There is no sound plan for the best use
of the State’s natural resources. 3. Insufficient funds have been
provided for the essential planning and development work.

Massachusetts needs a comprehensive well-organized plan for the
development and management of her natural resources. The pre^
liminary study to such a plan has been made and indicates clearly
that progress can be made only through complete and accurate
knowledge of the State’s natural resources, in order to be of the
greatest benefit to the Commonwealth and her five million citizen
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Chapter 471, Acts of 1955

An Act helating to the Further Development of the Public Forests,
Parks and Other Lands of the Commonwealth.

Be it enacted, etc., as follows,
The department of natural resources, through its division of forests and parks,

is hereby authorized and directed to make an inventory within the fiscal year next
ensuing of the forests and other natural resources in the possession of the common-
wealth, including acreage, whether forested or not, nurseries, the species, size,
age, rate of increase, and present volume of timber, together with the area of un-
used land found in each state forest, park, watershed-protective or other lands in
the possession or under the control of any board, officer, or institution of the com-
monwealth, including the department of public works and the metropolitan dis-
trict commission.

The department shall also prepare an inventory of the educational, recreational,
watershed-protective or other civic purpi
included therein are now used.

ise for which such areas or any waters

department shall prepare a long-range
as not less than half a century, for the
areas, including nurseries, for the bene-

Upon receipt of such inventories, the
plan, envisaging in the case of forest arc
appropriate use and development of such
fit of the commonwealth and its people.

1) to secure the maximum return from
iucts for the use of the Commonwealth

Such plan shall have as its objectives
merchantable timber and other forest pr
or for sale; (2) to provide adequate watershed protection, ground water supplies
and flood control; (3) to develop and maintain a natural environment for the
recreation of the people, including hunting, fishing, bathing, boating, picnicking
and the enjoyment of undisturbed natural surroundings; (4) to develop an ade-
quate program of pest and disease control on a co-operative basis among state,

mty and municipal agencies
The department shall study the use and further development of all public forests

and lands, including the provision of nurseries, the acquisition of additional areas
to make existing properties more serviceable to public and to bring unused land
into timber production or for any of the other uses mentioned above.

The division of planning of the department of commerce, the department of pub-
lic works, the metropolitan district commission and all other officers, boards and
institutions of the commonwealth are hereby instructed to render all possible as-
sistance in carrying out the purpose of this act. The department shall report its
findings under this act from time to time, the final report to be filed not later than
the first Wednesday of December, nineteen hundred and fifty-six.

The department is hereby authorized to expend for the purposes of this act
;uch sums as may be appropriated therefor. Approved June 23, 1965.

Appendix A.
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Minutes of Meeting.
Study of the Natural Resources in Massachusetts.
Division of Planning,
February 8, 1956.
Present;

Arthur T. Lyman, Commissioner, Department of Natural Resources.
Lewis A. Carter, Department of Natural Resources.
Donald L. Kline, Edwards, Kelcey & Beck.
Gujr Kelcey, Edwards, Kelcey & Beck.
Joseph W. Lavin, Edwards, Kelcey & Beck,
Harold J. Duffy, Edwards, Kelcey & Beck.
Alan McClennen, Planning Director, Department of Commerce.
Louis H. Smith, Chief Planning Engineer, Department of Commerce.
0. M. Hackett, U. S. Geological Survey (Ground Water Div.)
Harvey B. Kinnison, U. S. Geological Survey (Surface Water Div.)
Charles F. Shelnut, Asst. Commissioner of Agriculture.
H. B. Shepard, Consultant
Alfred M. Williams, Jr., Massachusetts Forest and Park Assn.
George R. Phippen, New England Div., U. S. Army Corps of Engineer
George P. Spinna, U. S. Fish and Wildlife Service,
Charles E. McLaughlin, Director, Division of Fisheries and Game,
Beniamin Isgur, USDA, Soil G atxon Service

Marjorie Morrissey, Massachusetts Fed. Business and Professional Women’s
Cl

The meeting was opened by Commissioner Lyman, who spoke
is follows; The Legislature last year passed a resolve calling for a
tudv of the natural resources in Massachusetts. It is enormously

important, not only from the State’s point of view, but also from a
national point of view, because it is the most comprehensive study

ver called for by any State anywhere. We will need the co-opera-ever

tion of all agencies, both public and private, to obtain the best
results possible. It was decided that the wisest thing to do was to

brains possible for the extremely limited funds
For that reason we selected Edwards, Kelcey & Beck to

make the study. Their plans are to try to give as comprehensive a
preliminary report as possible by late in April or early May which

ing additional funds for further-i

ing the study and having it more complete than is possible with
what is available

Appendix B.
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Mr. Kline then gave a brief outline of the project, as follows: This
job is extremely broad, and rightly so. It is, in our minds, an ap-
proach to resources planning on a state level with the basic emphasis
on forestry, parks, recreation and ties in water resources, and all of
the many other things that will stream into that type of basic break-
down. The problem is immediately a collaborative problem. The
results of any study of this type can only b( 3od as the co-

ordination and collaboration by all of the various agencies involved.
State, federal and private agencies are interested in these problems.
This is the first attempt to establish contact. We are looking for
ideas and for information. The federal people have just last year
wound up a resources study (NENYIAC). Part of the picture in
this project is to pick up a little of that report in its specific appli-
cation to Massachusetts and to Massachusetts in its relation to the
New England region. The more co-operation effected on this all
the way through, the better chance of state resources planning
having a meaning when it gets into the form of a preliminary report
We feel that if the thing is approached in that way there is a good
chance of coming up with something pretty good. We have re-
tained Mr. Shepard on the forestry phase of the project, and Mr
Duffy on general planning problems, tying in with state park angles,
I will now ask Mr. Duffy to point out the relationships whereby
the various state agencies are concerned in this particular problem.

Mr. Duffy. As Mr. Kline pointed out, co-ordination and collab-
oration should be the by-word of this effort. We always place a
great deal of stress on co-ordination and co-operation between
state departments. In fact, it is a Department of Commerce policy
that the Planning Division should be the co-ordinating agency with
all other state agencies. This present study is somewhat similar to
previous studies. A year or two ago we conducted the Bay Circuit
Study, which brought together many of the departments here today
because of their interest in recreation and parkways; the Depart
ment of Commerce, interested in all phases of physical planning;
MDC, in recreation, parkways and water supply; DPW, in tourist
routes, which may become an important part of this over-all natural
resources plan; DPH, in watershed area and watershed protection
Department of Agriculture, in the matter of land utilization, natural
resources, parks and recreation. Out of this meeting will come some-
thing in the nature of an outline of program. I gave to Mr. Kline a
chart showing distribution of responsibility, which might be worked
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out for this project. The Beach Study, also, is a very important
phase which will tie in with this study.

Mr. Lyman then asked Mr. Shepard to give his views from the
forestry angle.

Mr. Shepard. Basically, I am a forester and have, over the
years, come to be described as a forest economist. My interests
have gravitated to the economic aspects of the forestry industry.
I understand from the nature of this project that it is going to be all
right for me to limit myself to that. In order to draw an accurate
picture of forests as a part of the natural resources of the State, we
have to look back a little to fit Massachusetts into the framework
of New England. Politically, there are six units economically,
there is only one. What is good for New England is good for the
individual States.

Looking at Massachusetts by itself, we know what the set-up is.
Massachusetts has much forest land roughly, about sixty per
cent is occupied by forests. Economically, we have a situation
whereby more than half of the land is making a very small contribu-
tion to the income of the State, for a variety of reasons mostly
historic. In New England particularly, and also in Massachusetts,
we have paper and pulp industries making substantial contributions
to the economy. There was a time, in 1890, when Massachusetts
was the leading State. Now New England as a whole makes about
eleven per cent of the paper and board for the country. We have
many industries in Massachusetts which depend on wood for their
raw material. We bring the wood from far away, even from northern
New England. New England has a substantial capacity for pro-
ducing wood pulp. The best forecast we have indicates that in
the next twenty years consumption will increase by twenty million
tons —soto 70 per cent greater than now. New England is going
to come somewhere near to holding its position. It is going to
make its forest lands more productive. There is no conflict be-
tween the commercial use of forests and the other uses in which
people are interested.

The keynote of my philosophy is to try to emphasize to the extent
we can that commercial forestry is not only not in conflict with good
conservation from the point of view of all the uses of forest land,
but in a great many ways they work together and can improve
forests from the point of view of other uses. lam in complete agree-
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ment with Air. Kline, Air. Duffy and the Commissioner that wc
have a wonderful opportunity for co-operative activity. I think the
results of this project will turn out to be good.

Air. Lyman. You figured there were some 200 new pulp mills?
Mr. Shepard. I happen to have been working on that very

closely for the past several months on an assignment to seek out
a collection of current information on the hardwood pulp situation.

hardwood for paper pulp was
and acutely realized that if the
ping to come near the demand,
able to take care of it. Paper
have made wonderful headway

Forty years ago the idea of using
unheard of, but it is now generally
supply of paper and paperboard is
the softwood resources will not be
technicians in the last twenty yeart

in discovering methods for using hardwood in a wide variety of uses.
Recently the U. S. Forest Service forecast a trend in consumption
and production of paper, paperboard and pulp. Within the next
twenty years it will be necessary to make between 45 and 50 or more
million tons of paperboard in this country. Last year the commer-
cial production was about 30 million tons. It is apparently going
up to the neighborhood of 50 million tons, an increase of 60 or 70
per cent. That means that wood pulp manufacturing in this country
is going to have to go up 12 or 14 million tons. If it goes up 14
million tons (historically, those forecasts turn out to be low) the pro-
duction and consumption in 1955 is ahead already. But if it is 14
million tons, what that converts to in terms of pulp mills is 167 more
300-ton pulp mills in the next twenty years. At present costs that
is an investment of upwards of $4,000,000,000 total.

We make 11 per cent of the paper and paperboard in New Eng-
land. They are running out of really first- class opportunities to set
up pulp mills in the South, but we have great reserves of hardwood
in the North. A great deal of that expansion will take place in the
North, including New England. What that means —if we are going
to have 167 300-ton pulp mills, and New England is going to hold
its own, it gets 16 or 17 of them.

Mr. Lyman. Plants will cost $30,000,000 apiece at current cost
prices.

Mr. Kline. That gives an idea of the scope of what is involved.
Another phase of this project is the recreation-vacation industry,
which we feel within the next few years is going to be one of the
biggest industries in the State. Many things are being done by
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many agencies in the field transportation is being improved, the
whole State is rapidly becoming very readily accessible in regard
to travel time. It has a background and an interest, an attraction
which is unique. You have a lot of competition with your neighbors
in the South and in the North (New Hampshire, Vermont and
Maine).

We could recommend from many standpoints that here is a state
park forest reserve, but have no idea of how it is going to be accessi-
ble through highways. Or we could set in reserve an area which the

of good mineral resources. That
■operation that is involved in this

mineral people know to be an ares
is the type of co-ordination and cc
project. Another example in poinl
of water and harbor development
this study that the State will tic

is the U. S. Engineers projections
. There may be by-products of
in on their own level, with sea
-tractions in the State. Water isboating one of th y

1 Massachusetts have a plentiful
supply and industrial purposes,

another problem. New England s
supply of water for municipal wat
theoretically, at this time. What the implication of that is, the use
of atomic energy as a very desirable industry for Massachusetts.
Transportation also has a very distinct tie to the project.

It might be well at this point to go around the table to establish
liaison and to see how the representatives of each agency involved

Alan McClennen is representingLan contribute to this project.
the state agencies

Mr. McClennen. We have done a great deal of this kind of
have not gotten into it in any such
is office a few months ago. Harold

work in one way or another, but
extent as this since I came to tl
Duffy or Louis Smith could contribute much more to this than I
could mvself.

Mr. Kline. Speaking for the Department of Commerce
Mr. Begelow’s section would be the most interested?

Mr. McClennen. Yes. He is the man who handles requests
for information about recreational facilities in Massachusetts and

,cts as a clearing house for those who wish to come here and look
at material. He knows where our customers come from and should
be helpful bo you on that score.

Mr. Kline. Is industrial development in touch with the larger
communities of industry?

Mr. McClennen. Yes. They know the kind of people who are
expressing interest in the economic Massachusetts scene. Jim
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Hollis is close to the atomic industry, and the five field men could
also make contributions to your project.

Next to speak was Mr. Shelnut, who spoke of the interest of the
Department of Agriculture in the project. We would be inter-
ested in this, he said, because of the situation of flood control and
the damage to crops from water, and the resources of holding back
the waters to be used at times of disaster.

Mr. Kline. One of the things I have run into is an attempt to
consolidate the soils map of Massachusetts, which was done in
1929 by the U. S. Department of Agriculture. These are out of
print, and we go through many sources to get that information.

Mr. Shelnut. We can get a record in the next census of all un-
usable land in the State. We have no record whatsoever at this
time, and it throws your estimates off. We will have to change our
definition of “farm” and include forestry land that is not consid-
ered farming area.

Mr. Shepard. We hope people are going to help us in the pro-
gram of forestry education among the farmers, because we are go-

be a need for wood productioning to need them. There is goir
on farms.

Geological Survey we have repreMr. Kline. From the U. S.
sensatives of the Ground Water
sion and the Geologic Section.

Division, the Surface Water Divi-

r Division. I will pass to Mr.
■ Division to speak for the three

Mr. Hackbtt, Ground Wat<
Kinnison of the Surface Wate:
branches.

,1 Survey in New England has
i since about 1915 in co-operation

Mr. Kinnison. The Geoloj;
been working here in Massachus<
with the various state organizi
clearance program in co-operati
DPH and MDC. We have ga
taries about 60 in Massachuf

■ic

>ns. We started in our stream
with DPW, and since then withn

>n rivers and principal tribu-ig'

One of our biggest jobs was
ters in the August flood. We are
one will come out this month. It

the determination of the flood w
preparing two reports on that
is a preliminary report and doe: rot cover the whole flood in t
northeast, but it will be complete for the parts we do cover. A
complete report is under preparation and will be published some
time next fall. That is all on surface water. Our records are avail-
able at my office and in the office of our co-operators, DPW, DPH
and MDC, and are available to the public as published reports.
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Mr. Hackett is in the ground water phase of the work. They
have been investigating ground water resources of the State for a
number of years and have many reports on that work. It is a
project of a long-time nature and goes rather slowly. They work
with different areas as the particular need arises.

The Topographic Branch has been co-operating with DPW for
some twenty to twenty-five years. They have completed a very
excellent map of Massachusetts. All the quadrangles are covered
on a scale of 2 inches equal 1 mile. They are keeping those maps
up to date by revising them occasionally. Those maps are availa-
ble for the whole State. Our engineering geologic section is work-
ing on various projects in co-operation with DPW, particularly
in regard to deposits of road material. They work on foundation
problems for the bridges for DPW.

The Bureau of Alines have been working with NENYIAC for
three or four years. A section of the NENYIAC report is devoted
to minerals available in the State. As far as the natural resources
of the State are concerned, the Department of the Interior has
much information available.

Air. Kline. Your statement of the map on a scale of 2 inches
equal 1 mile is interesting. Is that aU. S. map?

Air. Kinnison. Yes. The program was set up largely to collect
sub-surface data on wells throughout the State, and just recently we
have got into the report-writing phase of that. We have in prepara-
tion a reconnaissance on Alassachusetts and southeast Massachu-
setts. In regard to geological mapping, the plans of the Geological
Survey and DPW are to ultimately cover the State on geological
maps.

Air. Kline. When we get a question, we can come to you?
Mr. Kinnison. We will be glad to help in any way we can.
Air. Phippen. The main interest here is in the flood control pro-

gram on the storage reservoirs which naturally immediately create
a pattern of large public spaces throughout the State in connection
with tributaries in Connecticut and other streams. Any informa-
tion which we have collected that would be of help is available.

Air. Kline. You cover a large field and have much material
which has to be considered in this whole picture.

Air. AlcClennen. From my recent dealings with the Engineers
regarding conservation possibilities and reservoirs, we may find
from time to time that they will have much information to offer.
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Mr. Spinna. I think a program that could apply here is pretty
well outlined in the NENYIAC reports. I think most of you are
familar with them. The only thing we have that is not in that re-
port is our Wet Land Report for the State. We are required by
law to manage the migratory waterfowl. We have made a wet land
survey for all 48 States. Those reports are available for your use
at any time. We also have a Permanent Water Report. Other than
that, I think we will be guided by what the Division of Fisheries
and Game come up with.

Mr. Lyman. You could be of value in guiding them and guiding
us in seeking how an area could be cut up for the greatest benefit
to wildlife.

Mr. Williams. One of the things that occurs to me is that we
have a long educational program ahead of us, not only for the land-
owners but for the resource consumers and the exploiters, the

to be faced with similar problems
some time in the picture of the
ation might come into an active

youngsters of today that are going
in years to come. Quite rightly,
future, the Department of Educ
role. At the present time there
Massachusetts that gives a course
train teachers to give the youngst
own work at the present time is

,s only State Teachers College in
in resources education that would
;rs what they need to know. My
aimed in the direction of getting

more resources education in the public school system. State Forest
and Parks is ready to jump in. We also have our own projects on
community-owned public lands that could be well developed to
serve as demonstrations of how the forests and wet lands should be
managed for the best interests of the Commonwealth.

Mr. Kline. Your Association also represents a group of other
agencies?

Mr. Williams. We have contact with all members of the M
chusetts Conservation Council.

Mr. Straw. I had no directions or instructions from Commis-
sioner Greenough except to sit in and listen. However, I did con-
tact Harold Toole, Director of our Water Division, who felt the
project had very much to commend it. A basic factor in the sale
of the metropolitan park system in the neighborhood of 1893 was
the need of preserving within Boston natural forest areas, and a
strong sales point was made on the sustaining revenue to be derived
from economic use. You probably know that that was effective
in establishing the park system which is now 13,000 acres. Our
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direction has been influenced by nature through hurricanes and
forest fires, and forest station coverage is practiced. I would per-
sonally be interested in a community having probably the potential
acreage of something in the nature of 60,000 acres of wood-bearing
land as state-owned. Mr. Toole’s responsibilities tie directly in
with DPW and their responsibilities on ground water supplies.

Mr. McLaughlin. We are in the unenviable position of being
dependent on every one else for our part in this program. Any-
thing that affects land or water affects wildlife found in the area
concerned. Consequently, we find ourselves dependent on the ac-
tivities of other departments. The primary purpose of forestry is
to raise a crop of trees. We are faced with coming in after a pro-
gram has been designed, and we are not in a position to normally
acquire land resources for specific wildlife purposes. We do have
plans in that direction, because there is no question that we do
have a problem, not of furnishing something to hunt or fish, but
somewhere it may be hunted or fished. This program will be of
tremendous advantage to us in determining where we should buy
lands, particularly for wildlife purposes. We have checked and
find that citizens of the Commonwealth spend $74,000,000 per
year specifically for fishing and hunting. That does not include
out-of-state visitors. I suspect the Cape alone could claim another
$74,000,000 additional. There is something which we are doing
in co-operation with the Department of Natural Resources which
might answer many of the problems of this survey. We have at the
Wildlife Co-operative Unit at Amherst a map of the entire State,
using aerial photos, which gives a pretty accurate picture. This
will give us information on how much of the State is forested and
what type it is, what stage it is in, where the greatest source of
supply will be in the next ten, twenty or forty years. About half
of the State has been done, and I anticipate that by next fall it
will be completed. It will answer some questions as to how much
is in farm land, and what will be the type of wildlife. The main
problem is to keep all of us from ignoring wildlife in our considera-
tions. Everything that every one does affects wildlife somewhere
along the line. Our biggest problem is not so much providing wild-
life but to provide a place where wildlife can be harbored. We
would be more than happy to co-operate in any way possible in
carrying out any of these plans, but you should realize that your
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plans have to come before our plans. We have to know what
you’re going to do before we know what we are going to do.

Mr. Isgur. One of the major functions is to make a soil survey
of all areas in Massachusetts. We are rapidly completing this soil
survey in fact, large portions of each county are already mapped
on 30, 20, 26, 27, 40 maps as overlays, so that they can be tied in
pretty easily. I hope that within the next five years we will have
one or two counties completely mapped, and from then on we can
proceed more quickly. This is a much more detailed survey than
the old survey which you are acquainted with. We also have
available an inventory of the soils in the State by classes and po-
tential uses, also the potential or the needed treatments on these
soils from a land use point of view. We can co-operate very closely
with the Department of Natural Resources in providing informa-
tion on soils. We also were involved, in the last year, in watershed
work under Public Law 566. To a large extent we are still feeling
our way. We find whatever we do with water is of interest to every
one in the State. We recognize the interests of all these agencies
and hope to get together with Messrs. McLaughlin and Spinna to
make arrangements for a detailed co-ordinated plan.

Miss Morrissey did not make any comments because of a case of
laryngitis.

Mr. Kline. In establishing this type of thing today, I think it is
important to establish some means of communication so that if
and when the project is effected every one can be informed. Com-
missioner Lyman, the next step on this project is to have the various
agencies and all concerned set up a working level.

Mr. Lyman. I hope each agency feels free to express itself. In
Massachusetts you are bound to run into a great many conflicts.
It is best to bring arguments out in the beginning and try to iron
them out.

Mr. McClennen. We in the Planning Division are extremely
conscious of the various trends in land, and residential land de-
velopment in particular. Publicized most recently is the tendency
to go from 10,000-foot and 20,000-foot lots to 40,000-foot building
lots. In conjunction with this, can we gradually get to the point
where we can better advise communities on a really realistic pattern
for zoning? It brings us into the situation where people arc spread-
ing out in a very unorganized way. What I have in mind is
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certain communities do have geological and physical conditions
which would influence a lot size from the point of view of Do
you have a school system? Should you have a septic tank? etc.
How far shall we spread our people and in what direction? We are
called on from time to time for help from local communities. They
are making these changes, and from the group of people involved
in this project we might be able to get some answers for them.

Mr. Duffy. The tendency is toward regional planning. Don’t
you think that regional zoning might be developed?

Mr. McClennen. Yes
Mr. Lyman. This would be vital from the Natural Resources

point of view.
Mr. Carter. One of the very pressing problems is how to take

care of the travelers that come into the State, and whether we have
to consider more camping facilities along the main arteries and in
the Cape.

The meeting was adjourned at 3.30 p.m.
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A.n Act relating to Improved Facilities and Co-ordinated Effort in the
Field of Natural Resources in the Commonwealth.

Be it enacted, etc., as follows
The board of natural resources and the trustees of the University of Massachu-

setts, acting jointly or through such representatives or officials as they may desig-
nate, are hereby authorized and directed to study the present facilities and pro-
grams for instruction, experimentation, practice and field work of the various de-
partments, boards and commissions of the commonwealth, so far as they concern
natural resources as defined in section one of chapter twenty-one of the General
Laws, as appearing in section one of chapter six hundred and thirty-one of the
acts of nineteen hundred and fifty-three, and, in particular, forestry, plant disease,
insect control, wild mammal, bird, and fish life and their environment, for the pur-

programs and rendering them more ef-pose of co-ordinating such facilities an
fective.

not later than the first Wednesday in
they shall jointly submit to the general
cal facilities, courses of study and plans
appear best designed to provide for the

Upon completion of such study, but
January, nineteen hundred and fifty-six,
court such recommendations as to phys:
for experimental and field work as shall
commonwealth the most satisfactory return, and the greatest permanent value
from and protection of its forests, waters, wild life and other natural resources, in-
crease the body of knowledge relating thereto, provide for adequate instruction
therein, and further the practical application of such knowledge and instruction.

Approved June H, 1955.

Appendix C

Chapter 439, Ac
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SUMMARY AND MAJOR RECOMMENDATIONS TAKEN
FROM THE REPORT TO THE PRESIDENT OF THE
UNITED STATES ON WATER RESOURCES POLICY. 1

A sound water policy must look toward an adequate supply of
water for our people, prevent waste, reduce water pollution to its
lowest practicable level, provide means for the best and most effec-
tive distribution of water, improve navigation, and take steps to
check the destructive forces of water which destroy land, property
and life. There are many different problems in different areas. It
is neither practicable nor desirable to have only federal responsi-
bility. There is no single “national” water problem.

It is recommended
1. Basic data. That the present program of basic data collec-

tion (such as rainfall, stream flows and hydrology) be accelerated,
and be programmed and carried out on a more consistent and defi-
nite basis (section 1).

2. Planning. That planning for water resources and related
developments be conducted on a co-operative basis with representa-
tives of all federal, state, and local agencies involved; and that this
joint participation be continuous from the beginning in order that
plans and projects developed assure the best and most effective use
and control of water to meet both the current and long-range needs
of the people of a region, State or locality, and of the nation as a
whole (section 2).

3. Organization. That an organization plan be adopted sub-
stantially as follows (sections 2 and 3):

(a) The position of Co-ordinator of Water Resources be estab-
lished to provide Presidential direction to agency co-ordination and
to establish principles, standards and procedures for planning and
development of water resources projects.

Appendix E.

1 Prepared by the Presidential Advisory Committee on Water Resources Policy and submitted to th<
President on December 22. 1955.
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I

(6) That an independent Board of Review be created to analyze
the engineering and economic feasibility of projects and report to
the President through the Co-ordinator.

(c) That regional or river basin water resources committees be
formed with a permanent non-voting chairman appointed by the
President, and with membership composed of representatives of all
federal departments and States involved.

(d) That a permanent Federal Inter-Agency Committee, advisory

in character, on water resources, be established under the chairman-
ship of the Co-ordinator composed of principal policymaking officials
of the agencies concerned.

4. Water Rights. (a) That the principles which recognize water
rights as property rights be accepted; that determinations as to
disposition of water recognize such rights.

b) That a study be made by the federal government in collabora-
to determine the relationships be-tion with state and local entities

tween property rights to water i
opment of the nation and the are
which should be incorporated in
garding rights to the appropria

id the social and economic devel-
, and of the principles and criteria
i federal, state and local laws re-

i and use of water that would
use, and at the same time en-
all parties concerned.

assure its best and most effective
courage maximum participatior

in regarding the ownership and
underground water.

) That States enact legislate

right, purpose and place of use of
impacts where appropriate be(d) That formation

encouraged (section 4]
hat no system of relative priori-
:ed uniformly to the entire coun-

Priority of Use of II
ties for use of water should be apj
try (section 5).

>ns of water projects by all agen-
ing balanced consideration of all

6. Evaluation. That evaluati
cies be on a uniform basis, requi

jasonably measured in dollars, as
;es not readily expressed in mone-

benefits and costs which can be rc
well as consideration of other valu
tary terms (section 6).

major water resources project be
mess (section 7).

7. Authorization. That each
separately authorized by the Con

a, general policy, all interests8. Cost Sharing. (a) That
participate in the cost of water resources development projects in
accordance with the measure of their benefits; that the federal
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government assume the cost of that part of projects where bene-
fits are national and widespread and beneficiaries are not readily
identifiable; that power and municipal and industrial water users
pay the full cost of development; that where projects are primarily
local, and the beneficiaries are clearly identifiable, the federal gov-
ernment’s contribution should be limited, with non-federal interests

i substantial portion of the construction costs of the project
as well as the replacement, maintenance, and operation costs; and
that under certain conditions the federal government may bear a

gher proportion of the costs (section 8)
i) That the federal government encourage non-federal assump-

tion of responsibility for construction of water resources projects
by such means as the payment of costs which would have been non-
reimbursable had the projects been federally constructed, and the
making or guaranteeing of loans to non-federal interests for certain
purposes under proper safeguards (section 8).
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House, N

FiftNine HuIn tl Year One Tl

V\PTHE DAn A
(

Otheb Agen-HE ACTIVE!

A

Whereas, The deferred operation of this act would tend to defeat its purpc:em
nmediatelv establish a Water Resources Commission to co-ordmatcwhich is to immed

the activities of federal, state and other agencies in the conservation, development

utilization and disposal of water for the purpose of preventing loss of life and dar
age to property by erosion, floodwater, and sediment damage in the watersheds

Ms of the commonwealth, therefore it is hereby declaredthe rivers ar
ation of the public conw, necessary for the immedibe an emerger

a

atives in General Court as-Be it enacted by the Senate and House of R
d by the authority of t

iter the following wordsSection 1. Wherever used or referred to in t
and phrases shall have the following meanings, uni a different meaning is clearlylie>

indicated by the context
mmission established as auth(1) “Commission”, the Water Resources (

ized by section two.
Congress, entitled “Watershed2) “Public Law 566”, Public Law 566 S

Protection and Flood Prevention Act
alture of the United StatesA]iretarv of Agriculture

tion 2, P. I4) “Works of Improvement
in of the commonwealth, aLocal Organization”, any polit
on, or combinations thereofIfi soil conservation district, the wat

av act as a local organizationprovided, that the water resources commissior
:tion ten of this act; andmly for the purpose of carrying out the pj

ission may not initiate appliprovided, further, that the water resources cor
tions for assistance under Public Law 561

natural resources but not sub-;ction 2. There shall be in the depar
ting of six members, whciect to its control a wat

Appendix F.

CommonVoealtii ofCl)t
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shall be the commissioners of agriculture, commerce, metropolitan district com-
mission, natural resources, public health and public works. The commissioner of
natural resources shall be the chairman thereof. Anv commissioner ma,v desig-rairman thereof. Any commissioner may desig-
nate a deputy or assistant to represent him at meetings with the authority to act
in his stead.

dn 3. The commission shall meet and consult on matters concerning
watersheds, water systems, storage basin both natural and artificial, underground

have authority to study the needs, sup-and surface fresh water supplies, and shal
plies and resources of the commonwealth with respect to water conservation and
flood prevention. The commission shall be responsible for formulating a basic
water policy for the commonwealth, bi Ed upon the common and interdependent
interests of agriculture, industry, recre -tion, wildlife conservation, forestry, do-
mestic consumption and flood preventio:
mendations for legislation designed to

and shall from time to time make recom-
ry out the foregoing. The commission

shall act as a co-ordinating agency betv ien all departments of the commonwealth
te with the aeen the federal government and those of other

states in the carrying out of all watei tion and flood prevention programs
The commission shall be the agency of th aimonwealth having supervisory re-
sponsibility over programs provided for by Public Law 56€

ion 4. The commission shall meet on the second Monday of each month
and may meet more often at their own retion. The members thereof shall re-

i the commission, but mav be reimbursed;es

for out lection with the duties of tl

uch technical and clerical assistants
sary to carry out the pr ns of this act, and may receive such

ilature may determine. The commiss -ion

jmmand the services of the t the severa

Illations concerning the
carrying out of its powers under t

ally submit to the bud
the
Ge:

tions thr and four of chapter twenty-nine of thetes requi

by sections thirty-two
,nd thirty-three of chapter thirty of t General Lar

in 8. A rnder Public Law 566 shall be
ion one of this act, and mayinitiated by the local organizatio:

not be initiated by the commission itself h applications shall be filed with the
commission which may disapprove any such applications within forty-five daysr

from the date of filing. Nothing in thii act shall be so construed as to prevent a
3r regional voluntary cit .zed under chapter one hundred

the General Laws for the purpose of furthering water conservation
prevention from joining with a local organization as hereinbefore defined

to the commission for assistance under Public Law 566, butin n

tl ray give approval only to applications submitted by local organiza-
tions as hereinbef ire dehnec
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Section 9. The commission shall require as a condition to providing state as-
sistance for the installation and operation and maintenance of works of improve-
ment that local organizations shall

(1) Assume responsibility for all planning for works of improvement to be con-
structed within the watershed area, for which purpose the local organization may
nevertheless request, through the commission, technical advice from any appro-n anv appro-

priate agency of the commonwealth;
(2) Acquire, in the name of the commonwealth, and without cost to the com-

monwealth, such land, easements, or rights-of-way as will be needed in connection
with works of improvement installed with the assistance of the commonwealth;

Acquire, or provide assurance that landowners have acquired, such water
monwealth, as may be needed in the in-rights, pursuant to the laws of the com
improvements; andstallation and operation of the works ol

(4) Obtain agreements to carry out recommended soil conservation meas
lot less than fifty per centum of the landsand proper farm plans from owners of
h retention reservoir to be installed withsituated in the drainage area above e:

the assistance of the commonwealth.
Section 10. At such time as the seer •etarv of agriculture and the interested

an for works of improvement, the com-local organization have agreed upon a f

roportionate share of the cost of install(1) Assume, in whole or in part, such
ing any works of improvement involving
by the secretary of agriculture to be equi

federal assistance as may be determine!
ti

of the con■nt
irposes other than fl

be 1; the commonwealth under provisionsand features related theret
of this act.

2) Make arrangements satisfactory to the secretary of agriculture for cieha^in
the costs of operating and maintaining such works of improvement, in accordance

with regulations presented by the secretary of agricultu
mis-In order to carry out the provision

he construction of said works of ithe contracting autl
priate department or departments of theit, but shall designate the
ions thereof as the agent or agents of the,Ith or subdivision

tracts or performing trfor the purr

works of improvement involveconstruction; provided, that when
or construction of dams the commissio:stream clearance, channel improvement
in the department of public works as theianate the division of wate

contracting agent
-9 In order to can iribseotion (2) of this section the oommis-In order to carry out the provision

peration and maintenance of said workin is authorized to defray ti
of improvement

In order to insure the continued operat ,nd maintenance of an
1 with the assistance of state funds underof improvement that have been inst
and directed to designate as its agent orthis act, the commission is authorize

agents for this purpose the department or departments of the commonwealth or
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the subdivision or subdivisions thereof which constructed or contracted for the
;truction of said works of improvement.
action 11. At such time as the secre

1 organization have agreed upon a pla

iom

tary of agriculture and the interestedSi

an for works of improvement, and the
al organization has met the requirements for participation in carrying out their

improvement as set forth in section nine of this act, and the commissionwort

that it is prepared to carry out the provisions of section ten of thisas indicated that it is prepar

the general court shall appropriate to the commission such sums of money asact

It deems to be an equitable contribution toward the proportionate shareI
the costs of mstaof installing such works of improvement which has been assigned to the

;c retar

ntain the said works of improvement.lee perate and

ion 12. Nothing in this act shallBCTION as to in anv

ng the full amount of the propertion fro
the cost of installing wor :h may

f aerieulturto said local organization by the secreta
n 13. Anv funds received fo: act from local organiza-

vailable by the federal govtions or any other source, including fun'any ot

ailable to the commission by the gen-in to funds

N ided to change or modify any of the'thing in this act iTC N

subdivision of the commonwealttNy department, agency:X ioweIg
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Description of Wetlands Typi

Inland Fresh An
Type 1. Seasonally Flooded Basins or Flats. Soil waterlogged

or covered with water during variable seasonal periods, but well
drained during the growing season. Vegetation usually of various

grasses and herbaceous plants.
Type 2. Fresh Meadows. Soil waterlogged through most of

the growing season. Vegetation primarily of grasses and sedges.
Type 3. Shallow Fresh Marshes, Inland. Soil waterlogged dur-

ing the growing season and frequently covered with as much as six
inches of standing water. Vegetation primarily of cattails, sedges,
grasses and bulrushes.

Type 4. Deep Fresh Marshes, Inland. Soil covered with one-

half foot to three feet of water during the growing season. Vegeta-
tion primarily of pondweeds, cattails and bulrushes.

Type 5. Open Fresh Water, Inland. —Water not more than 10
feet deep and with vegetation, primarily submerged aquatics, cov-

ering at least 50 per cent of the area.
Type 6. Shrub Swamps. Soil waterlogged during the growing

season and frequently covered with as much as six inches of water.
Vegetation primarily of alders, dogwood, willows and buttonbush.

Type 7. Wooded Swamps. Soil waterlogged during the grow-

ing season and often covered with as much as one foot of water.
Vegetation primarily of red maple, cedar and various shiubs.

Type 8. Bogs. Soil is usually waterlogged. Vegetation is
primarily of leather-leaf, cranberries, sedges and sphagnum moss.

Coastal Fresh Areas.

Type 12. Shallow Fresh Marshes, Coastal. The soils are water-

logged and may be covered at high tide with as much as six inches
of water. Vegetation of cattails, three squares, grasses, sedges and
various shrubs

Appendix G.

MASSACHUSETTS WETLANDS SURVEY.
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C

C

Type 13. Deep Fresh Marshes, Coastal. Soils are usually cov-
ered with from one-half foot to three feet of water at average high
tide. Vegetation is primarily of cattails, sedges and bulrushes.

Type 14. Open Fresh Water, Coastal. Water of variable depth
located in tidal rivers and sounds. Contains vegetation such as
pondweeds and widgeongrass.

Coastal Saline Areas.
Type 16. Salt Meadows. —Soil is always waterlogged, but is

seldom covered with tidewater. Vegetation primarily of saltmeadow
cordgrass and saltgrass.

Type 18. Salt Marshes. Soils are regularly covered with tide-
water and have vegetation primarily of saltmarsh cordgrass.

T}rpe 19. Coastal Bays and Sounds. —Areas laid bare at mean
low water. Occasional vegetation of eelgrass and widgeongrass.

MMAEI'

:■cation and Eval

A.

110 11 by Types,

50
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■ORIC, GEO
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PARTIAL INVENTORY, POINTS OF HIST
GRAPHIC AND CULTURAL INTEREST
TIES) IN MASSACHUSETTS.
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1. Organization Chart Department of Natural Resources.
2. Relief Map of Massachusetts, Rhode Island and Connecticut.
3. Drainage Basins in Massachusetts.
4. Suggested Planning and Administrative Districts.
5. Tourist Routes, Expressways and Standard Metropolitan Aresa.
6. Preliminary Inventory Map Forests, Parks, Recreation and Other Pub-

lic Lands.

Appendix I.

MAPS AND CHARTS.






