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REPORT ON ECONOMIC FEASIBILITY OF NORTH-SOUTH
TOLL TURNPIKE THROUGH WORCESTER COUNTY SUB-
MITTED BY MASSACHUSETTS TURNPIKE AUTHORITY.

Massachusetts Turnpike Authority
Suite 3000, Prudential Center, Boston, Mass.

June 15, 1967

Your Excellency, John A. Volpe, Governor of the Commonwealth:
Honorable Maurice A. Donahue, President of the Senate:
Honorable John F. X. Davoren, Speaker of the House of Representatives:
Commissioner Edward J. Ribbs, State Department of Public Works:

Pursuant to Section 6 of Chapter 595 of the Acts of 1966, the
Massachusetts Turnpike Authority herewith submits a report of
its study of the feasibility of financing, with revenue bonds sup-
ported by tolls, the construction of a toll turnpike from the Conn-
ecticut State Line to the New Hampshire State Line, through
Worcester County (herein referred to as the “project”).

Incorporated in, and made part of, this report are true copies of
the following documents, data and estimates:

Report of the findings and recommendations of the Massa-
chusetts Turnpike Authority containing also the report of
Archie L. Horne on the cost of land damages for the project
(Appendix F) and the report of Estabrook & Co. on finan-
cing aspects of the project (Appendix G).
Report of Howard, Needles, Tammen & Bergendoff containing
preliminary engineering studies of locations and estimates of
the cost of construction, maintenance and operation of a turn-
pike on the several routes.
Report of DeLeuw, Gather & Company of preliminary studies
of traffic and revenue to be derived therefrom on the routes
delineated in the engineering report.

The Authority gratefully acknowledges the co-operation, as-
sistance and interest manifested in the project by the State De-



partment of Public Works, The Worcester County Commissioners
and their engineering staff, the members of the Special Commis-
sion which initially studied this project, the Worcester County
Delegation in the General Court, as well as City and Town officials,
business men, civic groups and representatives of the news media
of Worcester County.

Due to extensive use of Authority personnel and facilities for
which no charge has been made and to investment earnings, the
Authority expects to repay to the Highway Fund approximately
$20,000 of the $lOO,OOO appropriated by the General Court to pro-
vide for the expenses of the Authority in carrying out the provi-
sions of Chapter 595 of the Acts of 1966. A complete audit report
covering the Authority’s operations pursuant to this Act will be
filed with the Governor and Clerk of the Senate on or before July
31, 1967, as required by Section 6 thereof.

The Massachusetts Turnpike Authority appreciates the oppor-
tunity afforded by the General Court to make this study of a proj-
ect of such vital importance to the Commonwealh and especially
to the residents, motorists and businessmen of its largest County.

Respectfully submitted,

MASSACHUSETTS TURNPIKE AUTHORITY

JOHN T. DRISCOLL,
Chairman

PHILIP A. GRAHAM,
Vice Chairman

A. N. Di NATALE,
Member
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With the Massachusetts Turnpike as a classic example, the con-
cept, in general, of a toll facility financed by revenue bonds is
sufficiently familiar; but some explanation of the basis and theory
of such financing may be useful.

Fundamentally, a revenue bond is a promise by the borrower to
repay the sum borrowed, plus interest, from the income produced
by the project constructed with the proceeds of the bonds, after
payment of cost of operating and maintaining the project. The
bondholder looks only to the capacity of the project to produce
revenue; he has no mortgage lien or other security interest for
the protection of his investment.

Since the project is not in existence when the bonds are sold,
the prospective purchaser has no history of cost or earnings upon
which he can rely for guidance. He must depend exclusively on
the validity of a number of technical engineering studies for a
demonstration of the economic feasibility of the project. It thus be-
comes necessary that a precise estimate first be made by a com-
petent, experienced engineering firm of the cost of construction
of the project. Before the amount of the bond issue can be fixed,
however, an estimate must also be made of the time required for
construction because interest charges for this period must be cap-
italized since the project, until completed, does not produce any
revenue.

It must also be demonstrated to the prospective investor upon
the basis of investigation and study by a competent traffic en-
gineering consultant that gross revenues from the project will be
sufficient to pay the cost of operation and maintenance of the
project plus interest and provision for amortization over the life
of the bonds. This revenue study must take into account all pos-
sible economic conditions that may exist over the long period that
the bonds will be outstanding. The revenue study must also be
keyed to the same location and type of construction as determined
in the engineering study. Even slight variation in location may
involve substantial difference in earning power.

To be assured of sufficient net revenue to meet charges for in-
terest and amortization, the cost of operating and maintaining
the project must be carefully estimated by competent engineers,

BACKGROUND TO REVENUE FINANCING
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preferably the same firm that made the construction cost estimate,
because of its familiarity with the design detail of the project.

Because the information upon which he must base his judgment
consists of estimates and projections rather than performance and
experience, the revenue bond investor insists on a safety factor
to minimize his risk. This is customarily expressed as a percent-
age above 100% of level debt service, the annual amount required
to pay interest charges and provision for amortization, and varies
with the state of the bond market and with the nature of the
project.

When potential revenues are not sufficient to make a revenue
bond issue saleable, the project may nevertheless be financed with
the aid of a guaranty or subsidy. This may be accomplished in
a variety of ways as, for example, a pledge of credit, or a guar-
antee of payment of the interest on the bonds or payment of the
annual cost of maintenance. In these and any other instances of
guaranty or subsidy, there is always the possibility that income
from the project will prove to be sufficient for all purposes so
that in fact it may not be necessary to call upon the guaranty
or subsidy. This is especially true since the mere existence of the
guaranty or subsidy usually will result in a lower interest rate on
the bonds. On the other hand, if the guaranty or subsidy is in
fact used, the project may be continued to be operated as a toll
facility after retirement of the bonds for the short period re-
quired to repay the amount of the guaranty or subsidy.

Worcester County, the largest and third most populous county
in the Commonwealth, is dominated by the City of Worcester and
the Fitchburg-Leominster-Gardner complex. The City of Worcester,
with a 1965 population of 180,341 is the second largest city in
the State and is the economic and cultural center of the county.

The county is traversed by four arterial highways Routes
2, 9, 20 and the Massachusetts Turnpike all of which run in an
east-west direction. As a result, the centers of population and
economic development have tended to develop along these cor-
ridors in the absence of a major north-south highway. The lack

INTRODUCTION
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of an adequate north-south artery has also tended to restrict
industrial development in the county because of inadequate access
to major markets in Connecticut and the New York metropol-
itan area.

At the present time, Worcester County, in common with many
other areas of New England and the nation, is undergoing a period
of transition to diversification of manufacturing and service ac-
tivities oriented to modern technology. The number of markets
which can be made available during this period will determine
the extent and growth of this development.

The history of the project to construct a north-south toll turn-
pike in Worcester County has been compiled in the Report of
Special Eleven Man Commission re- Advisability and Feasibility of
Constructing a North-South Toll Turnpike from New Hampshire
to Connecticut Through Worcester County, printed as Senate Doc-
ument No. 903 of 1966. This report sets forth the frustrations
of residents of Worcester County over the past twenty years in
their efforts to obtain a north-south expressway and, upon the
stifling of all hope of securing this objective in the foreseeable
future, their decision to seek construction of a toll turnpike in the
so-called Central Corridor.

Upon the recommendation of this Commission, the Legislature
enacted Chapter 595 of the Acts of 19661 designating the Mas-
sachusetts Turnpike Authority “to investigate and study the feasi-
bility and advisability of constructing a north-south toll turnpike
. . . from a point or points at or near the Connecticut state line
to a point or points at or near the New Hampshire state line
through Worcester County, or any portion or portions thereof as
the Authority may determine ...”

Chapter 595 was approved by His Excellency, the Governor
on September 2, 1966 and became effective thirty days thereafter.
The funds appropriated by Section 5 of the Act were made avail-
able to the Authority on October 3, 1966.2 Immediately upon
receipt by the Authority, the funds were placed in a savings
bank time deposit so that they would be income producing until
needed for payment of expenses of the study.

1 Appendix A
2 Appendix B
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As soon as possible after the enactment of Chapter 595, the
Authority initiated negotiations with consulting engineering firms
of recognized, national reputation for the performance of the in-
vestigations and studies required under the Act.

This enabled the Authority to enter into a contract on Novem-
ber 17, 1966 with Howard, Needles, Tammen & Bergendoff, 1

Suite 3050, Prudential Center, Boston, Massachusetts, its general
consultant for the Massachusetts Turnpike and the Sumner and
Callahan Tunnels, to perform the preliminary location and cost
studies which are appended to this report as a separate document.

Also the Authority entered into a contract on December 2, 1966
with DeLeuw, Gather & Company,2 51 East 42nd Street, New
York, N.Y., to perform preliminary traffic and revenue studies
which are appended to this report as a separate document.

To afford an opportunity to all parties at interest in Worcester
County to express their views on the project, the Authority on
December 14, 1966, conducted an open meeting at the Pleasant
Valley Country Club, Sutton. Attending and conferring both form-
ally and informally with members of the Authority, its staff and
consultants, were the Worcester County delegation to the General
Court, county, city and town officials, members of the Eleven
Man Commission, business men and representatives of civic
groups and the news media. Members of the Authority, its staff
and representatives of its consultants have also participated in
numerous discussions and public meetings, concerning progress of
the study, with civic groups and public officials of the affected area.
Close liaison with the State Department of Public Works was
maintained through the engineering staffs of the two agencies.

When the study by the engineering consultant of preliminary
locations had sufficiently progressed to furnish meaningful guide-
lines, the Authority engaged the services of Archie J. Horne, 3

an appraiser familiar with values in the area, to estimate the
cost of real estate that would be required for the construction of
the project. This report is appended hereto as Appendix F.

The Authority also engaged Estabrook & Co., 15 State Street,

1 Appendix C
2 Appendix D
3 Appendix E
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Boston, Massachusetts as financial advisor concerning the require-
ments for, and feasibility of, financing the project with revenue
bonds supported by tolls. This report is also appended hereto as
Appendix G.

Throughout the course of these various studies, the Authority
and its staff have received and considered interim progress re-
ports from its consultants. The Authority has carefully considered
the several reports that compose its study of this project and
finds that they have been competently prepared in accordance
with the accepted standard of the various professional disciplines
concerned.

The Authority has received reports from DeLeuw, Gather &

Company, Consulting Traffic Engineers; Howard, Needles, Tammen
& Bergendoff, Engineering Consultant; Archie J. Horne, Consult-
ing Real Estate Appraiser; and Estabrook & Co., Financial Ad-
visors.

The engineering report of Howard, Needles, Tammen & Bergen-
doff, dated June 1, 1967 summarizes and incorporates the esti-
mated toll and concession revenues included in the report of De-
Leuw, Gather & Company and the estimated right-of-way costs
of the Consulting Real Estate Appraiser in addition to their own
estimates of construction costs, financing costs and costs of main-
tenance and operation as developed for each of the eleven alter-
nate alignments studied.

It is their conclusion that none of the routes studied is finan-
cially feasible through revenue bond financing if supported solely
by estimated toll and concession revenues.

However, it is their recommendation that further consideration
be given to the construction of a route (identified as IB in their
report) running from Route 2 near the Fitchburg-Westminister
town line generally southerly to the Massachusetts Turnpike in the
vicinity of the Oxford-Charlton town line, a distance of 28 miles.
This route would require a guaranty or minimum subsidy based on
estimated revenues. In addition, it would permit a possible ex-
tension to the south to a connection with the reconstruction of

SUMMARIES OF THE CONSULTANTS’ REPORTS
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Route 12, in Webster, at the Connecticut state line, thus providing a
direct connection to the Connecticut Turnpike. It also permits an
extension from Route 2 to New Hampshire, either northwesterly
toward Winchendon or northeasterly toward Townsend.

The recommended route from Route 2 to the Massachusetts
Turnpike is 28.3 miles in length and has an estimated bond issue
of $65,000,000 including construction cost, preliminary expense,
right-of-way, equipment, administration, legal and engineering, a
contingency of 10 per cent, and capitalized interest and financing
costs, less estimated income from invested funds.

Average annual gross toll and concession revenue is estimated
to be $4,824,000. Average annual maintenance, operation and re-
serve expenses are estimated to be $1,359,000 resulting in $3,-
465,000 in net revenues available for debt service.

Extension of the recommended route southerly from the Mas-
sachusetts Turnpike to the Connecticut state line at Route 12 in
Webster (identified as line 4A) would result in a 39.7 mile road
having a bond issue of $91,000,000. Average annual gross revenues
are estimated to be $5,806,000 with average expenses of $1,743,000,
resulting in average annual net revenues of $4,063,000.

A further extension of the route to provide a continuous facility
from the Connecticut to New Hampshire state lines is possible
either via a route northwesterly to Winchendon (line 4) or via
a route northeasterly to Townsend (line 2). This would require
a total bond issue of $112,000,000 for the 53.9 mile northwesterly
route or $120,000,000 for the 51.7 mile northeasterly route. Aver-
age annual net revenues are estimated to be $4,141,000 on the
northwesterly route. On the northeasterly route, estimated average
annual net revenues are $4,419,000.

The traffic and revenue report of DeLeuw, Gather & Company
presents, for each of the eleven alternate alignments studied, esti-
mated average daily traffic volumes and the resultant estimated
toll revenues. The available traffic data used in the preparation of
these estimates were obtained from data developed for the “Central
Corridor Traffic Study” prepared in 1965 for the Massachusetts
Department of Public Works in co-operation with the U.S. De-
partment of Commerce, Bureau of Public Roads. Projections of
toll and concession revenues were then made for a 40 year period.
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The report of Archie J. Horne, Consulting Real Estate Apprais-
er, presents estimated costs of property acquisition for each of
the eleven alternate routes studied. These estimates are based on a
field inspection of the routes as shown on the topographical maps
prepared by the Consulting Engineers and include all the elements
necessarily connected therewith, including land damages, appraiser
fees, title examination fees, court costs, administrative costs and
other items and contingencies.

The report of Estabrook & Co., Financial Advisors to the Au-
thority, is based upon a review of the foregoing traffic and en-
gineering reports and the findings presented therein as related
to accepted requirements for revenue bond financing and an evalu-
ation of present and foreseeable bond market conditions. It is their
opinion that “none of the routes studied is sufficiently attractive
from an economic point of view to independently support a bond
issue secured solely by the revenue from the route.” It is their
further opinion that “for a toll road revenue bond issue to be
marketable, average coverage of debt service over the life of a
bond issue should be 1.40 to 1.50 times and coverage in earlier
years should be 1.10 to 1.20 times increasing to 1.70 to 1.80 in
the later years. The tables show that in no instance does average
net revenue cover debt service more than 1.05 times nor does net
revenue in individual years cover debt service more than 1.09 times.”

Although the Authority’s commission, as set forth in Chapter
595 of the Acts of 1966, calls only for a report and recommenda-
tions as to “the feasibility of financing with revenue bonds sup-
ported by tolls” and the engineering studies show that construc-
tion of a north-south turnpike through Worcester County by
means of revenue bond financing supported solely from revenues
from the operation thereof is not economically feasible, neverthe-
less, this Authority is of the opinion that it would not be comply-
ing with the full intent of the legislation if it failed to direct to
the attention of the General Court the complete import of its
studies and investigation.

Of primary consideration is that one of the routes studied (shown

PRELIMINARY CONSIDERATIONS
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as 1(B) in the report of Howard, Needles, Tammen & Bergen-
doff) does demonstrate sufficient earning power to cover level
debt service on the basis of a 4% or 414 % interest rate over
a forty year period that bonds would be outstanding. This, in effect,
means that at either of these interest rates, estimated revenues
from such a toll turnpike would be sufficient to pay annual main-
tenance, operation and reserve expenses, interest on the bonds
outstanding, and provide excess funds for the gradual retirement
of the entire bond issue by its maturity date. What is lacking to
make such a revenue bond issue saleable is that extra measure of
income that investors require over and above annual level debt
service.

In these circumstances, the important question posed for the
consideration of the Legislature is whether the immediate construc-
tion of a north-south toll turnpike in Worcester County warrants
some form of public guaranty or subsidy as will cover any de-
ficiency in level debt service of an issue of revenue bonds pay-
able from tolls and concessions.

Of primary importance is the necessity of providing a north-
south expressway through Worcester County at the earliest pos-
sible time. Experience has demonstrated that this can best be ac-
complished through toll financing wherein there is a real incen-
tive to complete the project in the shortest possible time so that
it can be opened to traffic and become revenue producing. This
Authority could proceed immediately with financing, design and
construction so that the turnpike could be in operation within
three years after enactment of enabling legislation and availability
of bond proceeds.

Numerous other benefits and advantages, both tangible and in-
tangible, flow from construction and operation of a turnpike, the
basic costs of which are paid by those who use it. Experience
on the Massachusetts Turnpike demonstrates that a toll road is
used and appreciated by many out-of-state motorists and truckers
who thereby contribute their share of the cost of constructing and
maintaining the facility.

To the extent that a north-south turnpike is financed by tolls,
regular State Highway Fund monies would be available over the
years for the construction of other highway projects throughout
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the Commonwealth. So too, the annual costs of maintenance, in-
cluding snow removal, and policing would also be paid from tolls
thus permitting state funds for these purposes to be used on other
highways.

Diversion of heavy, through traffic to the toll turnpike would
relieve congestion on existing highways, making them suitable for
the local traffic for which they were designed and constructed and
would also reduce the expense of maintenance and repair of these
obsolete highways.

The history of toll turnpike operation is replete with examples
of economic development along their route and particularly in
the vicinity of interchanges. The construction of modern manu-
facturing plants, warehouses, terminals and commercial establish-
ments at Interchange #l3 of the Massachusetts Turnpike in the
Town of Framingham affords a good example of the importance
of a modern express toll highway to industrial development.

Of vital concern to trucking executives and shippers are the re-
duced operating times that a modern turnpike makes possible
with consequent savings in the costs of labor, fuel, and equipment
repair and maintenance. Over-night delivery from manufacturer
to wholesaler or retailer is often the determining factor in the lo-
cation of a plant.

The safety record of the Massachusetts Turnpike is an eloquent
argument for the type of modern highway design and constant
state police patrol that would characterize a North-South Toll
Turnpike. It is not possible to estimate the value of lives saved,
and of injuries prevented through accident reduction; but the im-
portance of this safety factor cannot be minimized.

Similarly confronted with an immediate need for an essential
facility from which anticipated toll revenues were insufficient to
make revenue bonds saleable, twenty-one States1 have found the
solution in providing a guaranty or subsidy to supply the deficien-
cy. While the form of the guaranty or subsidy varies2 the effect
is analogous to the familiar financial transaction of endorsing
a promissory note.

1 Appendix H
2 Appendix I
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It is in the foregoing context that the Massachusetts Turn-
pike Authority makes its recommendations to the General Court
pursuant to Chapter 595 of the Acts of 1966.

For the safety and convenience of the motoring public, as well
as for the economic development of Worcester County, the Author-
ity recommends that legislation be enacted to enable the immedi-
ate construction of a North-South Toll Turnpike in Worcester
County from Route 2 near the Fitchburg-Westminster town line
to the Massachusetts Turnpike in the vicinity of the Oxford-Charl-
ton town line, to be financed by revenue bonds supported by tolls
and such guaranty or subsidy as the General Court in its wisdom
deems appropriate.

The foregoing route (shown as IB in the Engineering Report)
is 28.3 miles in length and, in general, conforms to that proposed
by the Commission of Eleven who earlier studied the project. Con-
structed according to modern design standards, the Turnpike would
consist of two roadways separated by a raised or natural median,
each roadway having two 12 foot traffic lanes with a 10 foot
paved shoulder on the outside and a 4 foot paved shoulder on the
inside.

To finance the construction of such a turnpike, a bond issue of
$65,000,000 would be necessary.

A guaranty pledging the credit of the Commonwealth for the
payment of debt service would likely result in an interest rate
of 4% on the Authority’s revenue bonds. Upon this basis, the esti-
mated level debt service would be $3,356,000. This would be the
maximum annual guaranty by the Commonwealth. The actual an-
nual guaranty, however, would be limited to the difference be-
tween level debt service and net revenues derived from the opera-
tion of the Turnpike.

Estimated total deficiency payments by the Commonwealth un-
der such a guaranty would amount to approximately $3,605,000
for the period from 1972 through 1984. During this period, the
estimated annual deficiencies range from $567,000 in 1972 to $14,-
000 in 1984.

RECOMMENDATIONS
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Net revenues for each year after 1984 are estimated to exceed
level debt service so that no resort would be made to the subsidy
in those years. The entire bond issue would be retired in 2006.
By authorizing the Turnpike to continue in operation during the
following year when net revenues are estimated to amount to $3,-
914,000, the total deficiency payments of $3,605,000 could be re-
paid to the Commonwealth in 2007.

Alternatively, payment of interest and bond retirement solely
from revenues would result in an estimated accumulated deficiency
of $3,609,000 in outstanding bonds in 2008, the final year of the
bond issue. Payment of this deficiency by the Commonwealth at
that time would retire these remaining bonds then outstanding.
This accumulated deficiency payment could also be repaid to the
Commonwealth from net toll revenues by authorizing the Turn-
pike to remain in operation for one year after the bonds have
been retired.

On the other hand, a limited subsidy by the Commonwealth
pledging payments each year during the life of the bond issue suf-
ficient to demonstrate combined first year earnings of 120% of
level debt service would likely result in an interest rate of 4y2 %

on the Authority’s revenue bonds in the opinion of its Financial
Advisor. The difference between 120% of level debt service ($4,-
321,000) and 1972 estimated net revenues ($2,789,000) would be
$1,532,000, which would be the amount to be pledged and paid
by the Commonwealth each year during the life of the bond is-
sue. Such a subsidy would accelerate the retirement date of the
bonds so that it is estimated that they would be retired in 1993.

Total estimated subsidy payments during the period 1972 through
1993 would amount to $33,704,000. Estimated net revenues subse-
quent to 1993 would be sufficient to repay the total subsidy to
the Commonwealth by 2002, provided the Authority is authorized
to continue to operate the Turnpike after retirement of the bonds
until that time.

Alternatively, the total bond issue of $65,000,000 could be made
up of 2/3 revenue bonds of the Authority and 1/3 bonds of
the Commonwealth. On this basis, the estimated toll revenues
would be sufficient to provide 130% of the level debt service on
the revenue bonds for the first year of operation. This coverage
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would probably be adequate, in the opinion of the Authority’s
Financial Advisor, to assure an interest rate of 4%%.

The Commonwealth would contribute approximately $20,000,000
as a loan or subsidy toward the cost of the Turnpike. This amount
would be repaid to the Commonwealth from operating revenues
after retirement of the revenue bonds, estimated to occur in 1990.
At this point, the Commonwealth would have paid $16,000,000 in
interest payments. It would then require 10 additional years of
net revenue from the operation of the Turnpike to repay the prin-
cipal and interest on the Commonwealth’s bond issue.

The foregoing are several of the many possible means of provid-
ing a guaranty or subsidy which would make a revenue bond is-
sue saleable.

For the purpose of carrying its specific recommendation into
effect and of providing for possible future extension of the North-
South toll turnpike in Worcester County, the Massachusetts Turn-
pike Authority submits the accompanying draft of legislation in
Appendix J.

The Authority recognizes that additional legislation is required
to provide for financing the cost of the Turnpike, including final
engineering and revenue reports as required to support the sale of
bonds. The Authority will welcome the opportunity to submit drafts
of such legislation to the General Court at the appropriate time.

Respectfully submitted

JOHN T. DRISCOLL
Chairman

PHILIP A. GRAHAM
Vice Chairman

A. N. DiNATALE
Member

CONCLUSION

MASSACHUSETTS TURNPIKE AUTHORITY
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An Act providing for a study by the Massachusetts turnpike authority

RELATIVE TO THE CONSTRUCTION OF A TOLL TURNPIKE FROM THE CONNECTICUT
STATE LINE TO THE NEW HAMPSHIRE STATE LINE THROUGH WORCESTER COUNTY.

Be it enacted by the Senate and Home of Representatives in General Court
assembled, and by the authority of the same, as follows:

Section 1. The Massachusetts Turnpike Authority, created by and pur-
suant to chapter three hundred and fifty-four of the acts of nineteen hundred
and fifty-two, and hereinafter called the Authority, is hereby authorized and
directed, subject to the privileges and immunities conferred upon it by said
act, and in addition to its other powers and duties therein conferred and im-
posed, to investigate and study the feasibility and advisability of constructing
a north-south toll turnpike, hereinafter called the turnpike project, from
a point or points at or near the Connecticut state line to a point or points at
or near the New Hampshire state line through Worcester county, or any por-
tion or portions thereof as the Authority may determine, including all bridges,
tunnels, overpasses, underpasses, interchanges, entrance plazas, approaches, toll
houses, service stations, restaurants and administration, storage and other
buildings and facilities which the Authority may deem to be necessary for
the construction, maintenance and operation of the turnpike project, to-
gether with all property rights, easements and interests which may later have
to be acquired for the construction, maintenance and operation of such project.

Section 2. The Authority is hereby authorized and directed to make such
traffic and engineering surveys, and cost and location studies of the turnpike
project as may be necessary to determine the practicability of public revenue
bond financing of the turnpike project, and for this purpose may expend from
funds herein appropriated the cost of employing such consulting engineers,
traffic engineers, legal and financial experts and such other employees, techni-
cal and expert services and incidental expenses in connection with the duties
herein authorized as it may deem necessary. To further the purposes of this
act, the state department of public works shall make available to the Au-
thority all data in the possession of the department which may be useful to
the Authority in making such surveys and studies; and the department may
furnish such assistance in making traffic surveys, borings, cost studies and
in preparing designs for the turnpike project, and in making other surveys in
connection with the preparation of the study as may be agreed upon between
the department and the Authority, the cost of such surveys and expenses in-
curred by the department to be reimbursed to said department by the Au-
thority.

Section 3. In addition to the foregoing powers, the said Authority and its
authorized agents and employees may enter upon any lands, waters and prem-
ises in the commonwealth for the purpose of making surveys, soundings, drill-
ings and examinations as they may deem necessary or convenient for the

APPENDIX A

CHAPTER 595
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purposes of this act, and such entry shall not be deemed a trespass. The Au-
thority shall make reimbursement for any actual damage resulting to such
lands, waters and premises as a result of such activities.

Section 4. Exercise by the Authority of the powers herein conferred and
performance of the duties herein imposed shall be deemed and held to be per-
formance of essential governmental functions.

Section 5. To provide for the expenses of the Authority in carrying out the
provisions of this act, the sum of one hundred thousand dollars is hereby ap-
propriated from the Highway Fund, which sum shall be paid to the Authority
and accounted for separately and apart from any other funds from time to
time in the possession of the Authority. In the event that the Authority shall
determine that the construction of the turnpike project is feasible and ad-
visable, and if it is thereafter authorized and empowered to construct the
same, the sum so paid shall, simultaneously with the delivery of any bonds
authorized to be issued to finance such construction, be reimbursed by the Au-
thority to the commonwealth to be credited to the Highway Fund.

Section 6. On or before June fifteenth, nineteen hundred and sixty-seven,
the Authority shall report to the governor, the general court and the state de-
partment of public works with true copies of the results of its study, including
all data, findings, studies, reports and plans relating to the turnpike project,
copies of traffic counts, estimates of future traffic and revenues, aerial photo-
graphs, estimated costs of construction, property damages and other costs,
the feasibility of financing with revenue bonds supported by tolls, its sug-
gested route and its recommendations, if any, together with draft of legisla-
tion to carry its recommendation into effect. Said drafts of legislation shall
be filed with the clerk of the senate.

On or before the thirty-first day of July, nineteen hundred and sixty-seven,
the Authority shall file with the governor and the clerk of the senate a report
setting forth a complete financial statement covering its operations hereunder
which shall include an audit report by certified public accountants of its books
and accounts relative to the funds herein appropriated, and the balance then
remaining of the sum herein appropriated shall be repaid to the common-
wealth to be credited to the Highway Fund.

Approved September 2, 1966
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Commission on
Administration and Finance

State House, Boston 33
September 27, 1966

Mr. John T. Driscoll, Chairman
Massachusetts Turnpike Authority-
Suite 3000 Prudential Center
Boston, Massachusetts 02199

Attention: Mr. S. J. Britton, Secretary-Treasurer

Dear Sir;

Under the provisions of chapter 595 effective October 3, 1966 the following
appropriation has been made for your Authority:

Title Expiration
DateAppropriation Advance to Massachusetts

2979-01 Turnpike Authority
Amount

7-31-67 5100,000.00

In order to obtain the advance it will be necessary that you first request
the Budget Director to have the appropriation made available by allotment
(G.L.C. 29, S. 9B).

Very truly yours,

M. JOSEPH STACEY, Comptroller

Deputy Comptroller
THOMAS J. SULLIVAN

APPENDIX B
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V

Major turnpike projects constructed and proposed through development of
feasibility studies prepared by Howard, Needles, Tammen & Bergendoff, Con-
sulting Engineers, include the following:

Delaware Turnpike

Denver-Boulder Turnpike

Sunshine State Parkway, Florida
Turnpike Projects No. 1 and No. 2

Kansas Turnpike

Kentucky Turnpike

Maine Turnpike

ExtensionMassachusetts Turnpike and Boston

New Jersey Turnpike

Newai'k Bay Hudson County Extension to the New Jersey Turnpike

Holland Tunnel Interchange Improvement

Ohio Turnpike

South Carolina Turnpike

Dallas-Fort Worth Turnpike

Dallas North Tollway

Norfolk-Virginia Beach Toll Road

West Virginia Turnpike

APPENDIX C
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Traffic and revenue studies on major projects have been prepared by De-
Leuw, Gather & Company for the following clients:

Chicago Regional Port District

Cleveland Transit System

Colorado Department of Highways

Delaware River Joint Toll Bridge Commission

Elizabeth River Tunnel Commission, Virginia

Greater New Orleans Expressway Commission

Halifax-Dartmouth Bridge Commission, Nova Scotia

Illinois Department of Public Works and Buildings

Maryland State Roads Commission

Massachusetts Turnpike Authority

Mystic River Bridge Authority

Oklahoma Turnpike Authority

Rhode Island Turnpike and Bridge Authority

Virginia Department of Highways

APPENDIX D



[JuneSENATE —No. 1296.24

<

Archie J. Horne, MAI, SHEA, was graduated from Worcester Polytechnic
Institute in 1926. He is Past President, New England Chapter ■— American
Institute of Real Estate Appraisers; Member, Society of Real Estate Ap-
praisers; Member, American Society of Real Estate Counselors; Member of
American Right of Way Association; President, Worcester Board of Realtors,
and formerly Clerk of the Board of Assessors for the City of Worcester.

He is actively engaged in the appraisal of real estate for various banks,
utilities, oil companies, land developers and industrial firms throughout
Worcester County. He has also been engaged for real estate appraisal by the
Commonwealth of Massachusetts and the Massachusetts Turnpike Authority.
He has qualified as an expert to testify on the value of real estate in the
course of proceedings in the Massachusetts Superior Court.

APPENDIX E
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ARCHIE J. HORNE
REALTOR APPRAISER CONSULTANT

264 Lovell Street, Worcester, Mass. 01602

May 10, 1967

John T. Driscoll, Chairman
Massachusetts Turnpike Authority
Suite 3000
Prudential Center
Boston, Massachusetts 02199

North-South Study Worcester Area
Preliminary Estimate Property Acquisition Costs

Dear Sir:

Attached are preliminary estimates of property acquisition costs for the
Feasibility Study for the North-South toll road in the Worcester County area.
Estimates are submitted for the “North-South Committee Route” and for four
alternate route combinations as suggested by the Consulting Engineers for the
Massachusetts Turnpike Authority.

The estimates are based on the several routes shown on topographical
maps by the Consulting Engineers, scale 1 inch equals 2000 feet, and a field
inspection made in company with Mr. John McCue, Director of Real Estate of
the Massachusetts Turnpike Authority.

In addition to the direct and related costs of property acquisition which
depend on land areas and local property values, further estimates are shown
by sections for well replacements, water storage loss in reservoirs and loss
due to isolation. These would be possible for refinement when more definitive
plans are available. Some of the figures indicated are based on information
supplied by Mr. McCue of the Authority.

Respectfully submitted,

ARCHIE J. HORNE, M.A. I.

APPENDIX F

JOHN H. McCUE
Director of Real Estate
Massachusetts Turnpike Authority
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c

ESTABROOK & COMPANY
P.O. Box 1, 15 State Street

Boston, Mass. 02101

June 7, 1967

Massachusetts Turnpike Authority
Suite 3000
Prudential Center
Boston, Massachusetts

Att: Chairman John T. Driscoll

Gentlemen:

As requested we submit herewith our opinion regarding the feasibility
from a financing point of view of the various routes studied for the North-
South Toll Road.

We have reviewed De Leuw, Gather & Company’s Preliminary Report on
Traffic and Revenues for a Proposed Toll Turnpike through Worcester County,
Massachusetts in which they estimate traffic and toll revenues for alternative
locations for years 1966 to 2010. We have also reviewed Howard, Needles,
Tammen & Bergendoff’s Preliminary Economic Feasibility Study of June 1967
containing estimates of the cost of each route, estimates of maintenance and
operating costs, and estimates of net revenues available for interest and princi-
pal on bonds issued to finance each route.

In order to finance any one of the routes studied through the sale of bonds
payable solely from the net revenues resulting from the operations of the par-
ticular route as a toll road, investors must reach the conclusion that an in-
vestment in such bonds is accompanied by reasonable assurance that the ca-
pacity exists to repay as promised. Studies of a toll road to be financed with
revenue bonds must show potential future revenues available for bond interest
and principal sufficient to furnish an adequate margin of coverage of debt
service to protect the investor in the event actual construction costs are higher
than estimated and/or actual revenues fall short of estimates.

Attached you will find Table I which relates average net revenues of each
route to interest and principal requirements of the estimated bond issue re-
quired to construct a toll road over the route. Also attached is Table II which
shows yearly coverage of debt service for selected routes at five year intervals
starting with 1972, the first year of operations when debt service is fully de-
pendent on operations. The routes were selected as examples of those which
might best serve the area. We use 4% % as an estimate of the interest rate

APPENDIX G
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well secured toll revenue bonds would command in the present bond market.
The Tables show that in no instance does average net revenue cover debt seiw-

ice more than 1.05 times nor does net revenue in individual years cover debt
service more than 1.09 times.

For a toll road revenue bond issue to be marketable, average coverage of
debt service over the life of a bond issue should be 1.40 to 1.50 times and cov-
erage in earlier years should be 1.10 to 1.20 times increasing to 1.70-1.80 in the
later years. These coverage factors are generally required to persuade invest-
ors to commit funds to a new project where costs are not fully known and
where earnings available for debt service are only estimates.

Based on the above criteria we regret that it is our opinion that none of
the routes studied is sufficiently attractive from an economic point of view to
independently support a bond issue secured solely by the revenues from the
route.

We firmly believe, however, that the growth which most surely will take
place in the Worcester County area requires a north-south road. We suggest
consideration of a subsidy or guarantee for a North-South Toll Road. Ade-
quate financial aid would assure early construction of the road and, based
on current market conditions, should permit the sale of a bond issue at 4%
rate producing considerable interest savings over the interest rate on a bond
issue secured solely by toll revenues.

We will be pleased to comment further on any of our opinions presented
herein or on any other aspect of the financing program for the North-South
Toll Road.

Respectfully Submitted,

ESTABROOK & CO,
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Coverage ot Average Interest and
Avg. Annual Principal Requirements at various

Bond Issue Net Revenue interest ratesLine
(000 omitted) (000 omitted) 4.00% 4.25% 4.50% 4.75%

$4,393 0.85 0.82 0.79 0.77

4,262 1.05 1.01 0.97 0.94

3,465 1.03 1.00 0.96 0.93

4,419 0.71 0.69 0.66 0.64

3,993 0.85 0.82 0.80 0.77

3,990 0.75 0.72 0.70 0.68

3,430 0.92 0.89 0.86 0.83

3,953 0.68 0.66 0.64 0.62

4,063 0.86 0.84 0.81 0.78

3,403 0.67 0.64 0.62 0.60

3,304 0.83 0,80 0.77 0.75

$lOO,OOO1

79.000

65.000

120,000

1A

IB

o.

2A 91,000

103,0003

72.000

112,000

91.000

99.000

77.000

3A

4

4A

5

5A

Prepared by Estabrook & Co.

TABLE I

ESTIMATED COVERAGE OF DEBT SERVICE
BY AVERAGE ANNUAL NET REVENUES
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Engineers Estimate of Average Interest
Revenues available for & Principal assu- Coverage of
Bond Interest & Prin- ming 4% % inter- Principal and
cipal est rate Interest

(000 omitted (000 omitted) (1) -h (2)
Year

1- B 1972 $2789 $3601 0.78
1977 3039 3601 0.84
1982 3259 3601 0.91
1987 3454 3601 0.96

1992 3619 3601 1.01
1997 3754 3601 1.04
2002 3844 3601 1.07
2007 3914 3601 1.09

2 1972 3527 6648 0.53
1977 3847 6648 0.58
1982 4132 6648 0.62
1987 4392 6648 0.66
1992 4637 6648 0.70
1997 4812 6648 0.72
2002 4927 6648 0.74

2007 5007 6648 0.75

2- 1972 3200 5041 0.63
1977 3505 5041 0.70
1982 3740 5041 0.74
1987 3970 5041 0.79
1992 4190 5041 0.83
1997 4350 5041 0.86
2002 4435 5041 0.88
2007 4505 5041 0.89

Line

Line

Line

TABLE II

ESTIMATED COVERAGE OF DEBT SERVICE BY
NET REVENUES IN SPECIFIC YEARS

FOR SLECTED ROUTES
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4

0.536205Line 4 1972 3292

0.5862051977 3607

0.633892 62051982

0.66620541321987

0.70620543421992

0.73620545071997
6205 0.7446122002
6205 0.7546772007

5041 0.653260Line 4A 1972
5041 0.7135601977

0.76504138101982
5041 0.8040451987

0.84504142501992

0.87504144051997

0.904530 50412002

0.914590 50412007

Prepared by Estabrook & Co.

TABLE II (Continued)
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States Providing Guaranty or Subsidy to Toll Facilities

KansasAlabama

California

Colorado

Connecticut

Florida

NewYork

OklahomaKentucky

Louisiana

Maine

Pennsylvania

Rhode Island

VirginiaMaryland

MissouriIllinois

Indiana

Washington

New Jersey West Virginia

APPENDIX H



SENATE— No. 1296. [June34

1. Motor Fuel Taxes

2. Motor Fuel Excise Taxes.

3. Motor Vehicle Registration Fees.

4. Special Highway Fund Taxes.

5. Issuance of State Guaranteed or General Obligation Bonds to help pay
construction costs.

6. The State often pays for construction of necessary feeder and ap-
proach roads.

7. The State pays all or part of operation and maintenance expenses and
extraordinary maintenance and repairs, usually from Highway Funds.

8. The State guarantees all or part of debt service from Highway or
other State Funds, if needed.

9. The State pays part of the debt service.

10. The State pays costs for policing.

11. The State or Municipalities cooperate in placing signs.

APPENDIX I

FORMS OF GUARANTY OR SUBSIDY
TO TOLL FACILITIES
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An Act relative to the Massachusetts turnpike authority

WHEREAS, The deferred operation of this act would unnecessarily delay
the construction and completion of the much needed express highway referred
to in chapter three hundred and fifty-four of the acts of nineteen hundred
and fifty-two, and any additions to or extension thereof herein provided for,
and thereby postpone unreasonably the elimination of many of the present
handicaps and hazards on the congested highways in the commonwealth,
therefor this act is hereby declared to be an emergency law, necessary for
the immediate preservation of the public safety and convenience.

Be it enacted by the Senate and House of Representatives in General Court
assembled, and by the authority of the same, as follows:

Section 1 of chapter 354 of the acts of 1952 as amended by chapter 47 of
the acts of 1955 is hereby further amended by inserting after the word “New
York”, in line 8, the words: —and from a point or points, within the county
of Worcester, at or near the boundary line between the commonwealth and
the state of Connecticut to a point or points at or near the boundary line be-
tween the commonwealth and the state of New Hampshire.
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