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THE REPORTS OF THE METROPOLITAN
DISTRICT WATER SUPPLY COMMISSION

To the Honorable the Senate and House of Representatives of the Common-
wealth of Massachusetts in General Court Assembled

which have been presented by the Commission for each of the six fiscal years

ending November 30, 1940, 1^41, 1942, 1943, 1944, and June 30, 1945, have for

the purpose of pubhcation in a single volume been abbreviated and combined
herein, as its

FIFTEENTH, SIXTEENTH, SEVENTEENTH, EIGHTEENTH, NINE-
TEENTH AND TWENTIETH ANNUAL REPORTS

Organization and Administration

Eugene C. Hultman continued as Chairman of the Commission until his death
April 22, 1945. WilUam T. Morrissey succeeded him June 13, 1945, by virtue

of his appointment as Chairman of the Metropolitan District Commission.
Thomas D. Lavelle and Edward J. Kelley continued as Associate Commissioners.
Mr. Lavelle's term expired August 13, 1941, when he was succeeded by Charles

H. Brown. R. Nelson Molt continued as Secretary, Karl R. Kermison continued
as Chief Engineer, with other engineering personnel as described in his report,

attached hereto.

The offices of the Commission were continued at 20 Somerset Street, Boston,
together with the Headquarters Office of the Engineering Department. Field

offices were continued at the Administration Building near Winsor Dam in

Belchertown and at other locations indicated in the accompanying report of the
Chief Engineer.

Under the provisions of the Chapter 720 of the Acts of 1941, the General
Court delegated additional duties to the Commission authorizing new construc-

tion in the North and South Metropolitan Sewerage Systems; and, with respect

to this sewerage work only, enlarged the Commission by the addition of two
members, the Director and Chief Engineer of the Sewerage Division of the Met-
ropolitan District Commission and the Director and Chief Sanitary Engineer
of the Division of Sanitary Engineering of the Department of Public Health,
both ex officio.

The Commission during the War emergency cooperated with the gasoline and
rubber conservation program of the Commission on Administration and Finance
and in 1942 took from the highwaj^s about one-half of the motor vehicles in

use in 1941 and turned in thirty-one vehicles to the Commonwealth's general

motor pool. Also in structures under the Commission's control, all oil-burning

furnaces were converted to coal or wood. The Commission also collected and
sold about twenty-six tons of scrap iron and 1900 pounds of scrap rubber and
has contributed to the collection of war materials a considerable quantity of

scrap in addition to such sales.

The Quabbin Supply

The extension of the sources of supply to the Ware and Swift rivers was con-
tinued under the provisions of Chapter 375 of the Acts of 1926 and Chapter
321 of the Acts of 1927. Following the commencement of storage in Quabbin
Reservoir in 1939 as previously reported, the Commission has completed Winsor
Dam and a scenic highway crossing Quabbin Hill between Winsor Dam and
Quabbin Dike. The reservo.r has filled somewhat more rapidly than estimated
and on June 30, 1945, the water level had reached Elevation 519.92, only about
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S feet below the masonry spillway crest. At this level, over 341 billion gallons

are held in storage available to the District, and over 34 of the total 39 square

miles are flooded.

The Commission's watershed reforestation program has been curtailed by
inability to secure sufficient labor and much of the surplus stock in its nurseries

was disposed of.

Diversion of the waters of the Ware River to Quabbin and Wachusett reser-

voirs was continued and commencing September 17, 1941, water has been drawn
from Quabbin Reservoir to Wachusett Reservoir as needed.

Commencing in April, 1941, the Commission permitted the use bj?^ the United
States Army Air Corps at Westover Field, Chicopee, of various areas in the

Quabbin reservation, it being advised by the Federal Government that this was
the only available place in the East for practice bombing sites. It also permitted

the Air Corps to construct a temporarj^ boathouse for the storage of crash boats

for the duration of the war emergency at the Reservoir and permission was
granted for the construction of the same with the provision that all sanitary

requirements directed by the Chief Engineer be carried out. The Commission
also permitted the use by the United States Army as a gunnery range of a por-

tion of this reservoir bottom and of the old Prison Camp property in North
Rutland. The Air Corps, in 1942, carried out its agreement to fence off the

north end of the Prescott Peninsula without expense to the Commonwealth,
thus providing a major item of protection against trespassers and isolation of

target areas. Commencing December 8, 1941, Winsor Dam, Quabbin Dike and
other structures and approaches were put under constant guard and the pubhc
excluded for the duration. Commencing in 1942, a detail of the Metropolitan

District Police has been stationed in the Administration Building at Winsor Dam.
The Commission continued and practically completed its reforestation pro-

gram, and fire lanes were kept clear above the flow line of Quabbin Reservoir.

Various areas of hurricane-fefled pine and hardwood have been cleared to reduce

the fire hazard. Some work was done in 1945 on the control of gypsy moth
infestations on the so-called Prescott Peninsula. The three boats of the Com-
mission, the Enfield, Greenwich and Dana, were in use on the Reservoir for the

transportation of workmen of the labor force, for fire protection and other

duties. The Air Force, in the late spring of 1943, added to its fleet of boats

on the Reservoir a forty-two-foot fire boat completely equipped with pumps and

forest fire-fighting equipment and maintained the same during the season of open

water. In addition, detachments were furnished by the Air Forces during the

dry periods for fire-fighting. At the Commission's request, the Air Force, in

1944, secured additional fire-fighting equipment for the protection of the target

areas. This equipment includes dual-wheeled fire trucks, auxihary pumpers,

several thousand additional feet of hose and an amphibious jeep. This last piece

of equipment is particularly adapted for fires on the numerous islands of the

reservoir and makes accessible for fire fighting the whole shore line of the reser-

voir. In addition, during the season of fire hazard, the Air Force has stationed

an observer in the tower on Quabbin Hill. In 1945, negotiations were instituted

by the Commission with officials at Westover Field relative to claims for dam-

ages arising from fires on the watershed in the previous year due to bombing.

These claims are stiU in process of settlement.

The Commission continued its force of local labor for the removal of bodies

to Quabbin Park Cemetery and outside cemeteries. A total of 5,761 bodies were

removed and this work was completed on October 4, 1944.

The Commission completed the two-way radio system centering in the fire

lookout town on Quabbin Hill, which has made it possible to directly contact

by air the Metropolitan District Commission's office building at 20 Somerset

Street, Boston, as well as Sudbury and Wachusett dams and Shaft S of Quabbin

Aqueduct. Mobile units installed in the work boat and patrol boat on Quabbin

Reservoir and in six cruising cars, transferred to the Metropolitan Police, pro-

vide a system for constant communication covering the aqueducts and the

Quabbin Reservoir area.
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In 1943, the Commission requested the abandonment of about 17 miles of

town and county roads within the area of the Ware River Watershed upon which

there were no buildings remaining. These will be kept usable, however, to pro-

vide additional protection from forest fires.

Flood Protection

The Quabbin Aqueduct carried aM^ay the crest of two flood flows in 1944.

In June, there was a heavy rainfall on the watershed reaching a maximum of

11.82 inches in Hubbardston in a 24-hour period, which created sudden high

water. The Barre Wool Combing Company at the time had under construction

a new dam and the prompt operation of the Intake at Shaft 8 removed the

possibiht}^ of all damage. Lower down on the river in Ware, while there was
high water, no damage was suffered by any manufacturing plant. The warning

of the Weather Bureau gave ample time to prepare for the hurricane of Sep-

tember 14. The Aqueduct proved ample to carry the high flow. The property

under the control of the Commission suffered no serious damage. The wind

damage did not approach that of the 1938 storm and no extensive areas of

woodland were affected, although the rainfall reached a maximum of 7.84 inches

in a 24-hour period. For further details see the attached report of the Chief

Engineer.

The Commission conferred on several occasions in 1943 relative to a flood

control reservoir at Barre Falls, Massachusetts, approximately 6 miles above

the intake of the Commission at Coldbrook, as provided by Chapter 724 of the

76th Congress of the United States, 3rd Session. The Commission also went

to Springfield and conferred personally with the Honorable Charles R. Clason,

Congressman, relative to the use of the Ware River by the Commission and the

possible effect of a floor control reservoir above the Intake Works of the Com-
mission at Shaft 8 of the Quabbin Aqueduct. The Commission also, conferred

with the engineers from the District Office of the United States Army Engineers,

in Providence, Rhode Island, with a view to protecting the interests of the Com-
monwealth by ensuring the cooperation of that office with the Commission in

the preparation of its plans for the Barre Falls dam and reservoir.

Wachusett Watershed Protection

The Commission, under WPA agreements, under the provisions of Chapters

286 and 287 of t939, has furnished the materials and engineering for the con-

struction of sewerage systems in Rutland and Holden. The Holden system was
completed and accepted by the Town on November 2, 1943, and the Rutland
system on September 17, 1945. The main Rutland-Holden trunk sewer was
continued in operation to divert into the Worcester sewerage system the sewage of

the United States Veterans' Hospital, of the State Sanatorium in Rutland and
of the towns of Holden and Rutland. Further studies for the protection of the

Wachusett Watershed were continued, particularly for diverting the sewage of

the toAvns of West Boylston and Boylston from the Watershed.

Htjltman Aqueduct

The pressure aqueduct, constructed by the Commission to bring the supply

fi-om the Wachusett Aqueduct Terminal Chamber to the District, was named
the Hultman Aqueduct in memory of the late Eugene C. Hultman. The con-

struction of this aqueduct was continued under the provisions of Chapter 501

of 1938. The federal grant, acceptance of which was authorized under this

legislation, amounted to a total of slightly more than $7,073,000. In October,

1940, the aqueduct was sufficiently completed so that it was possible to open
it for the introduction of water from the Quabbin supply. The Commission,

being of the opinion that the occasion was worthy of note and regarding it as

important to the Metropolitan District as was the introduction of the Cochit-

uate water in 1849 to the City of Boston, arranged for a dedication on October

23, by His Excellency, Governor Leverett Saltonstall. The program included
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an inspection of the work at Quabbin Reservoir, the Ware River Intake Works
of Quabbin Aqueduct, and the Pressure Aqueduct Intake Works at Southbor-
ough. After starting the flow in the aqueduct, tlie inspection continued to the

gatehouse at Norumbega Reservoir in Newton where hmcheon was served.

Addresses were dehvered by Chairman Hultman, Governor Saltonstall, Mayor
Maurice J. Tobin of Boston, and Federal PWA Administrator John M. Carmody.

City Tunnel

The Commission completed its Hultman Aqueduct to a point of connection

with the Weston Aqueduct supply mains near the Charles River and to a shaft

near the river from which the supply will be carried to Chestnut Hill by a

pressure tunnel in the deep bedrock under the District, known as the City Tun-
nel. This extension must be completed in order for the Water District to reap

the full benefit of adequate capacity to the center of distribution at Chestnut
Hill and of the full pressure which will eliminate the necessity for pumping to

the Southern High Service and the reliance upon old and inadequate pumping
equipment. This Southern High Service supplied many important Army and
Navy installations and war industries and the Commission exhausted every

effort to remedy the critical situation by obtaining federal authority and assis-

ance to proceed during the War with the construction of the City Tunnel. In

spite of recommendations from His Excellency Governor Leverett Saltonstall,

the Department of Public Health, Fire Chief Pope of the Boston Fire Depart-

ment, General Terry of the First Corps area and from Chief of Staff John S.

Barleon of the First Naval District Headquarters, and in spite of the endorse-

ment of Regional. Director Walter H. Wheeler of the War Production Board,

the Commission, after continuing its efforts until late in 1942, was advised that

the Federal Works Agency would not approve the project, as it was not con-

sidered essential to the War effort.

The Commission's forces spent a great deal of time in studies and designs

intended to shorten the time of construction of the tunnel by the closer spacing

of shafts. It has now completed its plans for the construction along the lines

originally proposed and will proceed to complete the work as soon as funds are

made available.

In addition to the City Tunnel, its extension to serve also the Northern High
Service, a new distributing reservoir in the Blue Hills and other projects were

included in a list of post-war projects for which preliminary studies have been

undertaken in cooperation with the Emergency Public Works Commission, as

provided in Chapter 517 of the Acts of 1943.

Real Estate Acquisitions

The Commission has acquired for reservoir and construction purposes and

sanitary protection in the Swift River watershed a total to date of approxi-

. mately 80,949 acres of land; for sanitary protection and construction purposes

in the Ware River watershed, a total of about 21,097 acres; and for construc-

tion purposes along the line of the Hultman Aqueduct, 563 acres. Areas leased

to the Northeastern Timber Salvage Administration were released to the Com-
mission and the logs removed from the ponds.

WiNSOR Memorial

A memorial to former Chief Engineer Frank E. Winsor was dedicated on June

17, 1941'. It is located on a promontary alongside the road overlooking the

reservoir and Winsor Dam, and consists of a granite marker supporting a bronze

bas-relief of Mr. Winsor.
Litigation

The office of the Attorney General represented the Commission in the trials

of various petitions brought against the Commission for damages occasioned

by takings as well as proceedinge in the- Bills in Equity brought by the Arthur
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A. Johnson Company and the Benjamin Foster Company relative to their claims

for the construction of Qiiabbin Dike and Winsor Dam, respectively.

In 1943, all matters arising from Contract 81 with M. F. Gaddis, Inc., and
the Employers Liability Assurance Corporation, Ltd., their surety, were closed

and upon- the payment of §1,000.00 withheld by the Commission, said payment
being authorized in writing by the Attorney General, and releases being duly

received by the Commission, this comphcated matter was closed.

In 1944, the petition of the Ludlow Manufacturing Associates was tried before

a jury in the Superior Court for Hampden County, Springfield, Massachusetts,

and a verdict was returned by the jury in the sum of $239,582.90. This case

is still pending as exceptions were taken by the Petitioner for adjudication by
the Supreme Judicial Court.

The Supreme Judicial Court of the Commonwealth handed down an Opinion

on May 7, 1945, in favor of the Commonwealth in the case of Benjamin Foster

vs. Commonwealth of Massachusetts acting through its Metropolitan District

Water Supply Commission. The case had been taken to said Court on Excep-
tions.

The Supreme Judicial Court of the Commonwealth on May 7, 1945, handed
down its decision in the petition of Arthur A. Johnson Corporation vs. Com-
monwealth of Massachusetts, acting through the Commission. This decision

upheld the finding of the Superior Court in favor of the Commission.

Contracts

During the six fiscal years, the Commission executed 47 contracts for con-

struction work and for the furnishing of equipment. See the accompan^dng
report of the Cliief Engineer for details. The Commission also executed on

May 1, 1945, a contract with the New England PoAver Company for the sale

to that company of electricity to be generated at the Winsor Dam Outlet Works,
upon completion of the installation of power generating equipment.

Special Investigation

Under the provisions of Chapter 91 of the Resolves of 1941, the Commission
was represented, by its Chief Engineer, on a special commission to investigate

the use of the new Metropolitan supply bj- additional municipalities. The pro-

posals of the Commission resulted in the passage of Chapter 543 of the Acts
of 1943, which extended the limits of the District, cut previous standby charges

in half and practically eliminated entrance fees. The interest aroused led to

the appointment by His Excellency, Governor Saltonstall, of a committee from
representative municipalities in the Metropolitan area to study the matter fur-

ther. These studies were further promoted by His Excellency, Governor Tobin,
and resulted in the proposal to establish a flat wholesale rate of S40 per miUion
gallons to all cities and towns in the Metropolitan area within reach of the dis-

tribution sj^stem, and to provide for the acquisition by the District of certain

local works upon their abandonment for water supply purposes. The proposals

of the Governor's committee were subsequently enacted as Chapter 587 of the

Acts of 1945.

Honor Roll World W.a.r II

The roll of the Commission's employees who joined the Armed Forces in

World War II contains the following names:

Albrecht, George W. Brown, Henry E.
Aubey, Millard H. Brown Kirkwood B.

Babier, Ernest W. Bunker, Ravmond T.
*Bartlett, David B. Bussey, Edward M.
Belknap, Harold A.

Bennett, Kenneth Callanan, Charles M.
Bhss, Hayward E. Calver, Arthur W., Jr.

Brown, Edmund H. Carey, Edmund T.
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Carlson, Oscar

Chapin, Sumner R.

Chetwynd, Charles B.

Childs, Felix J.

Cifelli, Flaviano

Clark, Vern
Cobb, Edwin B.

Cole, Gardner E.

Cornell, Frank E.

Cruickshank, James
Crumb, Lloyd B.

Cushman, Frank M.
Czaga, Boleslaw

Dansereau, Harold
Davenport, Fred A.

Davidson, Warren E.

Davis, Robert H.
deLuccia, Charles A.

Delude, Albert L., Jr.

Dockham, Richard
Donovan, Frances G. (Miss)

Dorman, John W.
Dyer, Robert T., Jr.

Fernald, Joseph A.

Ferenz, WiUiam
Fielding, John A.

Fiorini, Elmer B.

Fitzpatrick, Cornelius E.

Fulchino, Carmine E.

Gafney, James F.

Graves, Frederick L.

Green, Douglas V.

Griffin, Andrew J.

Gunning, Edward

Hagan, William A.

Harris, Raymond C.

Harrison, Richard E.

Hilly, William F.

Howland, Norman
Hudson, Richard C.

Hughes, Thomas J.

Hurd, Joseph Allan, Jr.

Jacobson, Carlton S.

Johnson, Herbert C.

Johnston, Robert S.

Kelley, Walter B.

Kempt, Warren
King, Gilbert M.
King, Matthew J.

Kulig, Joseph

*LaFrance, Henry A.

Leighton, Raymond W.

Lewis, Dale
Linnekin, Osborne R.

Lufkin, Alsander

MacLeod, James H.

Malo, Theophile J.

Marden, Douglas W.
Marshall, Laurence

Mason, Ronald L.

Martin, Lloyd D.
Martin, Richard H.
McCabe, James J.

McGuine, Thomas J.

McSweeney, Richard B.

Medowski, Tadeus
Meegan, Edward
Mossberg, Roland

O'Connell, Paul

O'Connor, Harry N.
O'Malley, Charles

O'Malley, WiUiam C.

'Toole, Joseph

Pasanen, Otto 0.

Paul, William C.

PhiUips, Earle D.
Pike, Stuart D.
Potter, William W.
Proud, Ernest L.

Prudente, WiUiam
Prue, Francis L.

*Quirk, William F.

Radasch, Paul E.

*Reardon, WUHam T.

Rice, Warner
Rich, Charles J.

Roberts, Carlton N.
Rockwood, Arthur
Rosen, Bernard D.
Rowe, Francis G.

Rusiecki, Theodore S.

Segur, WiUard
Skerry, Clifford

Stead, WiUiam H.
Southworth, Edwin W.
Spurr, Jerome L.

Stone, Bernard W.
Swanson, A. David
Sullivan, Donald M.
Sullivan, Robert P.

Tedford, Ralph W.
Thornton, Donald
Thornton, EUiott

Trela, Stanley
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*Trowt, William A. Vertic, John J.

Urban, Walter Weaver, Lester R.
Urlass, Charles K. Warren, Richard G.

White, Merton R.
Vaitikaitis, Francis J. Wiliej-, Harold W.

The supreme sacrifice was made by those whose names are marked with an
asterisk, which indicates a gold star.

Financial

Appended hereto is a statement of the Commission's expenditures and dis-

bursements for the last six fiscal years and from the date of its appointment.
Under the provisions of Chapter 541 of the Acts of 1943, the Commission

submitted to the Budget Commissioner estimated expenditures for allotment
periods for the fiscal years commencing with 1943.

Reports

The reports of the Chief Engineer which have been appended to the Com-
mission's reports for each of the six fiscal years ending November 30, 1940, 1941,

1942, 1943, 1944, and June 30, 1945, have been similarly abbreviated for the
purpose of publication and the combined report is appended hereto.

Some of the earlier of the six annual reports were submitted to the General
Court over the signature of members of the Commission who have since died
or vv'hose term has expired. The last of the six reports was submitted to the
General Court over the signatures of

WILLIAM T. MORRISSEY, Chairman

EDWARD J. IvELLEY, Associate Commissioner

CHARLES H. BROWN, Associate Commissioner
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REPORT OF THE CHIEF ENGINEER
To the Metropolitan District Water Supply Commission.

Gentlemen:—The following is a report of the engineering department for

the six fiscal years ending November 30, 1940, 1941, lti42, 1943 and 1944, and
June 30, 1945. There are included certain statistical and other data covering

the complete calendar years.

All important items of construction in the Quabbin Reservoir area and along

the Quabbin Aqueduct and the new pressure aqueduct, recently named the Hult-

man Aqueduct, as far as the Charles River have been completed. Minor items

on which miscellaneous work is continuing include the reforestation of the

Quabbin Reservoir watershed lands, seasonal clearing ahead of the rising water

level, access roads, fire lanes, fencing, and the hydro-electric power plants at

Winsor Dam and at Quabbin Aqueduct.

That portion of the Quabbin Reservoir construction consisting of cemetery

relocation was completed September 14, 1943. Pending the completion of all

the construction works, the various completed portions have been maintained

and operated.

Progress was made on the record plans of the completed work. Designs were
practically completed for extending the Hultman Aqueduct to Chestnut Hill

by means of a deep rock tunnel from the shaft which was sunk at the Charles

River marking the easterly end of that portion completed in 1941 with Federal

aid; and during the early war years, upon the advice of the Federal Works
Agency representative, the designs were altered to include three additional shafts

in Newton in order to hasten the construction and eliminate the necessity of

pumping at Chestnut Hill Reservoir. However, none of this tunnel construction

was done on account of the failure to receive Federal approval which was neces-

sary under war conditions. This failure necessitated further modifications in

the tunnel design, and the plans and specifications for this extension are now
ready for advertisement, although the present post-war conditions point to a

much higher cost than originally provided for.

On October 30, 1941, the Legislature authorized the Commission to design

and construct five projects to provide for sewage disposal needs of the north

and south Metropolitan Sewerage Districts. Commencing in 1942 work has

been in progress on the designs and preparation of plans, particularly for the

proposed sewage treatment plant on the South Metropolitan System at Nut
Island.

Organization

Stanley M. Dore, Assistant Chief Engineer, continued to act as deputy chief.

He also carried out important assignments in the collection and presentation of

data in connection with contractors damage claims. Walton H. Sears continued

as Mechanical Engineer, in charge of designs and specifications for plant and
equipment. He completed special assignments in connection with water diver-

sion damage claims. Charles L. Coburn continued as Principal Designing Engi-

neer until his resignation January 26, 1942. Lawrence M. Gentleman continued

as Associate Civil Engineer, except for a period of war work, April 26, 1941,

to February 14, 1944, in charge of the detail work on design and contract and
working drawings.

William W. Peabody continued as Division Engineer in charge of the Quabbin
Reservoir and Aqueduct Division, and after August 10, 1942, of the entire field

organization under the Reservoir and Aqueduct Division. He retired from the

service of the Commission December 15, 1944. Coleman C. McCuUy continued

as Division Engineer, in charge of the Wayland-Weston Division until its dis-

continuance, and his resignation from the service, April 30, 1941. Frederick W.
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Gow continued as Division Engineer, in ciaarge of the Southborough-Framing-
ham Division until its discontinuance October IS, 1940, then in charge of the

City Tunnel Division until its discontinuance on August 10, 1942, following

which he temporarily succeeded the late Samuel E. Killam as Director and Chief

Water Supply Engineer of the Water Division of the Metropolitan District

Commission. Since liis recall, December 1, 1944, he has continued as Division

Engineer in charge of the Reservoir and Aqueduct Division.

The following consultmg engineers were employed from time to time by the

Commission; diaries T. Main, Inc., Boston; Metcalf & Eddy, Boston; the late

Samuel M. Ellsworth, Boston; James F. Sanborn, New York; Greely & Han-
son of Chicago and others.

The assigmnent of employees under the direction of the Chief Engineer at

the end of each of the last six fiscal years was as follows:

Nov.30 Nov. 30 Nov. 30 Nov.30 Nov. 30 June 30
19-40 1941 1942 1943 1944 1945

Headquarters Office, Designing Division,

20 Somerset St., Boston . . . G7 38 29 29 37 37
Reservoir and Aqueduct div.

Administration Bldg. at "Winsor Dam,
Belchertown 51 36 13 18 21 20

"Ware River IntaJie Building, Coldbrook 23 23 18 18 11 11
City Tunnel Office, 107 Charles St.,

Auburndale . . . . . 72 43 30 22 23 23
W'ayland-Weston Division . . .55 — — — — —
Total Engineering Force . . . 268 140 90 87 92 91

Headquarters Office

Watershed Real Estate. Reports and recommendations to the Commission
were continued with respect to the purchase of real estate for Quabbin Reservoir
and for the sanitary protection of the Swift and Ware River watersheds. The
total acquired to June 30, 1945, for Quabbin Reservoir, including the General
Taking of 74,886 acres, is 80,949 acres, distributed as shown in the following

tabulation

:

LOCATION OF REAL ESTATE ACQUIRED FOR QUABBIN RESERVOIR
(Title vested in Commonwealth)

Barre 22 Pelham
Belchertown
Hardwick .

New Salem
Orange

4,841 Petersham
5,375 Shutesbury

29,786 Ware .

55 Wendell

6,925
20,851
4,516
8,201
377

Of this total settlements have been secured covering 79,227 acres. The total

acquired for the Ware River watershed protection is 21,097 acres, of wiiich settle-

ments have been secured covering 19,814 acres.

An appended table shows all the real estate taking plans prepared and filed

to date covering the entire Quabbin and Ware development. An accompany-
ing table shows the readjustment of town and county lines.

Hultman Aqueduct Real Estate. Of a total of 563 acres of land taken in

fee and easement for the purposes of the Hultman Aqueduct, including the City
Tunnel, settlements have been secured covering 560 acres.

Water Diversion Claims. The preparation of data was continued for use of

attorneys in water diversion cases. Assistance, including testimony of the Chief
Engineer and others, was rendered in the defense of the last of these suits that
was brought by the Ludlow Manufacturing Associates, in Hampton County,
November 16 to December 14, 1944.

Contract Damage Claims. The preparation of data was continued for use
of attorney in the suit brought by the Arthur A. Johnson Corp., and also in a

suit brought by the Benjamin Foster Co. in September, 1940.
The final opinion of the Supreme Judicial Court of Massachusetts in the John-

son suit was delivered March 30, 1945, and overruled the exceptions taken by
the petitioner to the Superior Court decision in favor of the Commonwealth
made April 7, 1941, which decision completely exonerated the Commission of
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any allegation of "constructive fraud" and found no breach of warranty through
concealment of information in its possession as to the nature of the subsoil in

borrow pits for the Quabbin Dike. The following quotation is from the Court's

final decision: "He found that there was no breach of any express or implied
warranty, and that neither the commission nor any of its representatives made
any false representation or concealed any information whereby the petitioner

was deceived or defrauded. * * * The judge found that these plans and the
shovel cuts as well furnished full information that the overburden was a glacial

till containing boulders and that the excavation would be fairly difficult, and
that the difficulty experienced by the petitioner in excavating the area was due
to the presence of boulders in the glacial till and not to the fact that the term
hardpan did not appear on the plans. It would almost seem to be common
knowledge that the excavation of glacial till of the character revealed by the
shovel cuts in this area would not be easy."

The final opinion of the Supreme Judicial Court of Massachusetts in the Fos-
ter suit was delivered May 7, 1945, and completely upheld the contentions of

the Commission as to the interpretation of the contract provisions giving the
engineer control over the work. The following quotation from the Court's opin-

ion summarizes the matter: "The problems of the desirable degree of imper-
viousness of the core and of the thickness and the fineness of material required

to produce that degree of imperviousness and where that material could be
obtained in proper quantity and proportion were strictly engineering problems
which under the contract were to be solved by the engineers. For a court to

substitute its own lay opinions on such matters, however well it may think itself

informed through evidence, for the opinion of the engineers in the field to whom
the parties have entrusted such decisions would be directly contrary to the terms
of the contract and in the long run likely to produce unsound results." Fur-
thermore, since fraud was claimed in connection with the Engineer's decisions, it

should be noted that the opinion stated: "There is no finding that any of the

decisions complained of was arbitrary, capricious, or tainted by compulsion or

fraud."

Record Drawings. Record drawings were completed of the Spot Pond bypass,
Fells Reservoir enlargement. Western Aqueduct siphons, Assabet Bridge lining,

Rutland-Holden trunk sewer, Holden sewer system, Rutland Sewer system,
Quabbin Aqueduct except real estate, and Norumbega Reservoir. Work on the
record drawings of the Hultman Aqueduct was practically discontinued after

V-E day to aUow the force to concentrate on plans for post-war construction.

Hydrographic Data. Gaging stations were continued in cooperation with
the United States Geological Survey on the Ware River at Colebrook, on the
East Branch of the Swift River at the regulating dam, on the Connecticut River
at Thompsonville, Connecticut, and on the Chicopee River at Indian Orchard;
last gaging station replaces that at Bircham Bend which was destroyed by the
flood of September, 1938.

Contracts and Specifications

Plans and specifications were prepared for the following contracts which were
executed during the six fiscal years. That portion of the work indicated as being
done under PWA contracts was included under two Federal grants, PWA Docket
No. Mass. 1520-F, Mass State Project D-202, and PWA Docket No. Mass.
io51-F, Mass State Project D-208:

Contract 67, a PWA contract, for improving the access road to Shaft 9 of

Quabbin Aqueduct in the Town of Barre. Six bids were received Auguct 8,

1940, ranging from $1,546.61 to $2,000.00. The contract was executed August
27, with George E. Duteau, Springfield, Mass., the lowest bidder.

Contract 83-A, a PWA contract, for electric work in connection with altera-
tions in the Spot Pond Pumping Station, required in connection with the Spot
Pond By-Pass in the Town of Stoneham. Five bids were received September
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5, 1940, ranging from $1,048.00 to $2,335.00. The contract was executed Sep-

tember 20, with the John J. Reddington Electric Service Company, Boston,

Mass., the lowest bidder.

Contract 84, a PWA contract, for constructing the head house at Shaft 4 of

the Southborough Tunnel to house the six 72-inch Dow-disc operating valves

on the new pressure aciueduct. Five bids were received September 12, 1940,

ranging from §104,986.53 to $125,616.40. The contract was executed September
18, with John F. Griffin Co., Cambridge, Mass., the lowest bidder.

The tunnel unwatering pump chamber at the bottom of the shaft is designed

to use the same 900 H.P. motor as is used for a similar purpose at the bottom
of Shaft 1 of Quabbin Aqueduct.

Contract 94, a PWA contract, for sinking a caisson to sound ledge for the

Charles River shaft of the pressure aqueduct, Shaft 5, in the Town of Weston.

Thirteen bids were received February 5, 1940, ranging from $215,548.45 to

$390,267.50. Four were from New York contractors, one from Pennsylvania,

one from New Jersey and the remainder from Massachusetts. The contract

was executed February 20, with John MacDonald Construction Company, New-
ton, Mass., the lowest bidder.

Contract 96, a PWA contract, for constructing a chlorine storage house and
appurtenances and furnishing and installing emergency chlorine equipment at

Norumbega Reservoir in the Town of Weston. Twentv bids were received Feb-
ruary 1, 1940, ranging from $48,387.00 to $76,357.00. the contract was executed

April 5, with the Chandler Construction Company, Boston, Mass., the lowest

bidder.

Contract 97, a PWA contract, for furnisliing a Diesel engine-driven pumping
unit for Bear Hill Service at the Spot Pond Pumping Station. Five bids were

received March 21, 1940, ranging from $14,236.00 to $17,077.77. The contract

was executed April 22, with Ralph P. Hall, Inc., Boston, Mass., the lowest bidder.

Contract 99. A PWA contract, for enlarging the Fells Distribution Reservoir

of the Northern High Service in the Town of Stoneham and cities of Maiden
and Melrose. Eleven bids were received December 21, 1939, ranging from
$134,380.93 to $199,156.85, all from Massachusetts contractors except one from
New Jersey. The contract was executed January 9, 1940, with the Middlesex

Construction Company, Framingham, Mass., the lowest bidder.

Contract 101, a PWx\ contract, for bronze tablets marking structures built

under the Federal loan in the towns of Barre, Belchertown, Marlborough, Ware,

West Boylston and Weston. Three bids were received January 11, 1940, rang-

ing from $397.68 to $1,094.17. The contract was executed January 30, with

the Dimond-Union Bronze Works, Boston, Mass., the lowest bidder.

Contract 102, a PWA contract, for alterations to property of the Commission,

formerly known as the Sauer House in Belchertown, near the Administration

Buildings. Nine bids were received June 6, 1940. This contract consisted of

four items: Item 1, for linoleum, $80.50, executed August 3, with the Sprmg-
field Floor Covering Center, Springfield; Item 2, for plumbing, $615.00, executed

July II, with R. G. Harrington, Ware; Item 3, for heating, $578.00, executed

July 11, wuth The Mutual Plumbing and Heating Company, Amlierst; Item 4,

for electrical work, $251.00, executed August 3, with the Springfield Electrical

Company, Inc., Springfield, each bidder the lowest for the item in question.

Contract 103, a PWA contract, for furnishing a work boat for use on Quabbin

Reservoir. Five bids were received October 10, 1940, ranging from $12,975.00

to $16,711.00. The contract was executed October 25, with the .Quincy Adams
Yacht Yard, Inc., Quincy, Mass., the lowest bidder.

The bids on this contract were received as the result of a readvertisement.

Previously on September 12, 1940, four bids were received, ranging from $8,-

985.00 to $18,711.00. The contract was awarded to the lowest bidder, who
defaulted on his bid bond; and all other bids were rejected and the contract

readvertised.



Contract 74. Constructing the Connection between Uptake Shaft 4
AND THE Cut and Cover Aqueduct

Contract 94. Sinking Caisson for Charles River Shaft, Hultman
Aqueduct
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This 46-foot boat, the "Enfield", was designed in cooperation with Marine
Architect George Owen of the Massachusetts Institute of Technology for a top
speed of 12 statute miles per hour

Contract 105, a PWA contract, for furnishing and instaUing Hghtning pro-
tection systems on the Commission's Buildings in the towns of Barre, Belcher-
town, Hardwick, Marlborough, Rutland, Southborough, Weston and West Boyl-
ston. Four bids were received May 29, 1941, ranging from $4,135.00 to $9,420.00.

The contract was executed Jime 4, with the Boston Lightning Rod Company of

Boston, Mass., the lowest bidder.

Contract 106, a PWA contract, for improvement of access roads in the Quab-
bin Reservoir area in the towns of Hardwick, Petersham, New Salem and Belch-
ertown. Five bids were received May 16, 1940, ranging from $28,298.71 to

$38,562.39. The contract was executed June 5, with A. R. Montuori & Co.,

Fitchburg, Mass., the lowest bidder.

Contract 107, a PWA contract, for constructing buildings on Quabbin Hill

in the town of Ware. Two bids were received November 7, 1940, for $71,165.00
and $81,141.00 The contract was executed December 2, with H. P. Cummings
Construction Company, Ware, Mass., the lower bidder.

These buildings were designed in cooperation with Consulting Architects Dens-
more, LeClear and Robbins. The main building houses the two-way radio
equipment connected by direct wire from the administration building. It in-

cludes a tower, extending to a height of 81 feet above the summit, which sup-
ports the radio mast, provides a lookout for spotting fires in the reservoir areas,

and an observation point for the general pubhc. There is also a pubhc toilet

building east of the summit and conveniently near the Quabbin Hill parking
area.

Contract 108, a PWA contract, for constructing docking facilities consisting

of a utility wharf and ramp, in a protected bay at the east end of Winsor Dam
in the Town of Ware. Four bids were received September 12, 1940, ranging
from $18,117.75 to $25,100.95. The contract was executed September 27, with
J. J. Callahan, Boston, Mass., the lowest bidder.

Contract 109, a PWA contract, for furnishing and installing a two-way radio
system for use in the protection of the District's watersheds and aqueducts in
the towns of Ware, Belchertown, Pelham, Barre, Clinton and Southborough.
Five bids were received, October 17, 1940, ranging from $20,341.92 to $28,301.25.
The contract was executed October 30, with Kenworthy & Taylor, Inc., of Ever-
ett, Mass., the lowest bidder.

The system includes points of communication in the building on the summit
of Quabbin Hill, in patrol automobiles operating in the watershed area, at the
Ware River intake works, Wachusett Dam and Sudbury Dam, and permits
communication with the existing Metropolitan District police installations in
Boston.

The equipment consists of five fixed stations in the towns of Belchertown,
Ware, Pelham, Barre, Chnton and Southborough, and nme mobile units com-
prising six patrol cars, two boats and one fire truck.

Contract 110, a PWA contract, for completing the excavation of the Charles
River Shaft of the new pressure aqueduct in the town of Weston. Seven bids
were received August 29, 1940, ranging from $261,282.57 to $412,293.00. All
were from Massachusetts contractors except one from Maryland. The contract
was executed September 13, with C. & R. Construction Company, Boston, Mass.,
the lowest bidder.

Contract 111, a PWA contract, for constructing the superstructure of the
outlet works at Winsor Dam in the Town of Belchertown. Six bids were re-
ceived October 3, 1940, ranging from $47,788.23 to $62,219.50. The contract
was executed October 18, with Chandler Construction Company, Inc., Boston,
Mass., the lowest bidder.
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Contract 112, a PWA contract, for constructing a spillway at the top of Shaft

2 of Quabbin Aqueduct in the Town of Holden. Twelve bids were received

August 29, 1940, ranging from $6,671.05 to $12,768.70. The contract was exe-

cuted September 16, with the Wachusett Engineering Company, Inc., Fitchburg,

Mass., the lowest bidder.

Contract 113, for making core borings for subsurface investigations along the

line of the proposed pressure tunnel from the Charles River Shaft, in the counties

of Middlesex, Norfolk and Suffolk. Six bids were received July 23, 1940, rang-

ing from $14,839.30 to $27,918.90. They were from contractors in New York,

Pennsylvania and Indiana. The contract was executed August 6, with Riley

Engineering and Drilhng Company, Brooklyn, New York, the lowest bidder.

Contract 114, for making core borings for subsurface investigations at addi-

tional shaft sites on the line of the proposed City Tunnel in the City of Newton.

One bid was received August 24, 1942, for $4,200.00. The contract was executed

August 27, with B. F. Smith & Co., Inc., of Boston, Mass., the only bidder.

Contract 116, a PWA contract for the construction of a building for storage

and for public toilets in Quabbin Park Cemetery in the Town of Ware. Five

bids were received October 17, 1940, ranging from $10,735.00 to $12,584.00. The

contract was executed October 25, with Chandler Construction Company, Inc.,

Boston, Mass., the lowest bidder.

This building was designed in cooperation with the late Frederick Kingsbury,

Consulting Architect.

Contract 118, for the construction of stone masonry posts and walls and other

miscellaneous work at Winsor Dam and Quabbin Dike in the towns of Belcher-

town and Ware. Two bids were received October 15, 1942, for $4,979.30 and

$9,459.80. The contract was executed October 22, with A. R. Montuori of Fitch-

burg, Mass., the lower bidder.

Contract 119, for furnishing and setting two granite pjdons, one in the traffic

circle at each end of Winsor Dam in the towns of Ware and Belchertown. Four

bids were received April 24, 1941, ranging from $4,588.00 to $7,900.00. The

contract was executed May 13, with W. C. Canniff & Sons, Inc., Boston, Mass.,

the lowest bidder.

Contract 120, for driUing a well for the water supply of the buildings on Quab-

bin Hill constructed under Contract 107 in the Town of Ware. Two bids were

received August 8, 1940, for $800.00 and $1,820.00. The contract was executed

August 15, with R. E. Chapman Company, Oakdale, Mass., the lowest bidder.

Contract 124, ^ PWA contract, for the construction of a transmission line

between the Winsor Dam Outlet Works in Belchertown and the Utility Building

on the top of Quabbin Hill, in the Town of Ware. Three bids were received

January 16, 1941, ranging from $15,142.00 to $17,940.00. The contract was

executed February 3, with George W. Ellis Company, Inc., Boston, Mass., the

lowest bidder. The contract had been previously advertised and bids opened

December 5, 1940. The same three bidders submitted bids ranging from $15,-

697.00 to $32,152.00, which were rejected as being too high.

Contract 125, for constructing in the Town of Belchertown on the ramp in

front of the administration building leading from the seaplane hangar into

Quabbin Reservoir, a marine railway and equipment for the launching and haul-

ing out of boats and seaplanes. One bid was received August 21, 1941, for

$8,000.00. The contract was executed August 25, with the Berke-Moore Com-
pany of Newton, Massachusetts, the only bidder

Contract 127, for furnishing and installing the switchboard equipment in the

District's Sudbury Dam power plant m the Town of Southborough required in

conjunction with the operation of the gate house constructed under Contract 84.

Three bids were received July 17, 1941, ranging from $2,263.00 to $2,439.00.

The contract was executed July 18, with A. C. Senecal Co., Westboro, Mass.,

the lowest bidder.
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Contract 129, a PWA contract, for constructing a drainage pipe line across

the pressure aqueduct in the Town of Weston. Eleven bids were received Feb-

ruary 12, 1941, ranging from $475.00 to $1,447.00. The contract was executed

March 6, with John Williams, Dorchester, Mass., the lowest bidder.

Contract 130, a PWA contract, for grading, loaming and grassing and the

improvement of access roads in the vicinity of the pressure aqueduct works in

the towns of Marlborough, Southborough and Weston. Five bids were received

May t, 1941, ranging from $6,706.61 to $8,862.98. The contract was executed

May 5, with the Lee Crane Service, Inc., Boston, Mass., the lowest bidder.

Contract 148, for the sale and purchase of electric energy to be developed

at Winsor Dam in the Town of Belchertown. This contract, executed May 1,

1945, was negotiated with the New England Power Company. Its principal

provision is for the sale of electricity at the Outlet Works at 22,000 volts, for

6.25 mills per Kwh. from 7:00 A.M. to 11:00 P.M.,, Monday to Friday, inclusive,

and during at least seven hours on Saturday.

Contract 149 (A, B, C, D, E, F), for furnishing and delivering a waterwheel,

generator, switchgear, transformer, substation and appurtenances in the Town
of Belchertown. Bids were received May 31, 1945:

(A) Two bids were received for the 700 H.P. single-runner vertical hydraulic

turbine, for $27,953.00 and $29,497.00. The contract was executed June 25,

with S. Morgan Smith Co., York, Pa., the lower bidder.

(B) Three bids were received for the 1500 Kva. 2400-volt generator, ranging

from $17,192.00 to $17,861.00. The contract was executed June 16, with the

Electric Machinerj'- Mfg. Co., Minneapohs, Minn., the lowest bidder.

(C, E, F) Two bids were received for the switchgear, substation and storage

battery ranging from $15,008.00 to $15,294.36. The contract was executed

June 21, with the General Electric Co., Lynn, Mass., the lower bidder.

(D) Three bids were received for the 1500 Kva. 22000 to 2400-volt trans-

former, ranging from $4,299.00 to $4,770.00 The contract was executed June

25, with the Erie Electric Co., Buffalo, N. Y., the lowest bidder.

In addition, plans and specifications w^ere prepared for six minor PWA equip-

ment contracts numbered 95, 104, 121, 122, l23 and 128, for furnishing valves,

cranes and other equipment required for the pressure aqueduct, for the enlarge-

ment of Fells Reservoir, and for Bear Hill Service at the Spot Pond Pumping
Station, all of which were executed.

Some of the more important items are

:

One 20-ton hand operated bridge crane at the Winsor Dam Outlet Works.
One 20-ton hand operated bridge crane at the Hultman Aqueduct Control Works,
equipped with a 7V2-ton auxiliary electric hoist to serve the deep dry well and
pump chamber at the bottom of Shaft 4. One Diesel engine-driven 5 m.g.d.

capacity pump at the Spot Pond pumping station, for Bear Hill Reservoir
Service.

Designs

Studies and designs were continued of structures proposed to be constructed
but not yet placed under contract, as follows:

Winsor Dam.—Designs were completed in cooperation with the late Frederick
Kingsbury, Consulting Architect, for improvements at the entrances to Admin-
istration Road.

Power Development.—Supplementing the designs completed for the Winsor
Dam Outlet Works, studies were continued of the development of power in the
new station at the outlet works of Quabbin Aqueduct and of the benefit of the
new supply to the power development in existing stations.

Quabbin Aqueduct.—Studies were made of the installation of gates at the
bottom of Shaft 4 which will make it possible to prevent excessive waste over
the spillway at Shaft 2, so that even in extreme floods practically the entire

diversion from the Ware River intake works can be discharged into Quabbin
Reservoir at Shaft llA. One-way shutters of an improved type were designed
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and were purchased in 1940, and installed in the headworks at Shaft 11A, which

is the outlet from the aqueduct into Quabbin Reservoir for the diversions from
the Ware River. Designs were completed of ventilating equipment and other

accessories required for the installation in 1941 in the service building at Shaft S

of the gasoline-driven electric generator previously used in the Commission's

laboratory in Enfield. Designs were completed for a catwalk outside the Ware
River Intake Building to facilitate the removal of debris from the course rocks.

The necessary material was purchased and installed in 1945.

Qidnapoxet River Diversion.—Studies were completed in 1940 relative to

diverting into Quabbin Aqueduct at Shaft 2 the waters of the Quinapoxet River

for storage in Quabbin Reservoir. Such diversion was found to be uneconomical

and the Quinapoxet River will be allowed to flow into the Wachusett Reservoir

as at present.

Wachusett Watershed Protection.—Designs were completed in 1942 of im-

provements and additions to the Rutland Sewer system and of a sewage ejector

station to permit the extension of the Holden sewer system to low areas not

formerly included. Studies were made in cooperation with the Quabbin Reser-

voir and Aqueduct Division of a system for diverting from the watershed of

Wachusett Reservoir the sewage of West Boylston and Boylston.

Wachusett Service Building.—Studies and designs were completed in 1941 in

cooperation with the Quabbin Reservoir and Aqueduct Division for alterations

in the property of the Commission formerly known as the Spa Building near the

south abutment of Wachusett Dam to make provisions for public toilets for

the housing of maintenance personnel and for the installation of radio equipment
for the use of the Metropolitan police. Six bids were received January 29, 1942,

ranging from $10,475.00 to $r4,571.00. They were rejected as being too high,

and no construction vifas undertaken.

Hultman Aqueduct—City Tunnel.—As already described in this report, de-

signs were practically completed for the City Tunnel from Shaft 5 at the Charles

River to Chestnut Hill to eliminate as as soon as possible the necessity of pump-
ing to the Southern High Service. Various shaft sites were studied and borings

were made to determine the depth and character of the bedrock not only along

the line of the tunnel to Chestnut Hill but also along a portion of a proposed

future tunnel loop under the water district which would extend northeasterly

from the unwatering pump chamber at the bottom of Shaft 5, because the re-

quirements for unwatering this future tunnel loop have an important effect on

the depth of this shaft and of the Tunnel. Sufficient progress was made on stud-

ies for additional borings now needed so that a contract for these subsurface

investigations was advertised for the opening of bids on July 3, 1945. Designs

were made for water supply connections from the shaft heads, particularly from

the top of Shaft 8 at Chestnut Hill. Studies were made of the hydraulics of

the proposed future tunnel loop and its relation to the design of the City Tunnel;

and studies were made to coordinate the City Tunnel plans with a possible future

extension of the distribution tunnel to the northern high service to eliminate the

necessity of pumping at Spot Pond.

Distributing Reservoirs.—Studies and preliminary designs were made for mod-
ification of, and new connections to, existing distributing reservoirs, which must
follow the completion of the City Tunnel; also for an additional distributing

reservoir in the Blue Hills reservation which would be a much needed appurte-

nance of the tunnel.

Barre Falls Flood Control Project.—In connection with the flood control proj-

ect, which the federal government is planning at Barre Falls in the Ware River

watershed, the Chief Engineer of the Commission was appointed as a member
of an advisory board to assist the State Planning Board in its studies and rec-

ommendations to His Excellency the Governor on this and other similar Massa-

chusetts projects. Studies were commenced in 1945 of the Barre Falls Project
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and of the extent to which the federal proposals conflict with the interests of the

Commission in the diversion of the flood flows of the Ware River into Quabbin
Aqueduct.

Neponset Valley Investigation.—^The Chief Engineer of the Commission was
appointed as a member of an advisory board of engineers for the Joint Board
appointed by the Legislature in 1944, consisting of the Metropohtan District

Commission and Department of Public Health studying methods to improve

the conditions of the Neponset River. The Board was continued by the 1945

legislature, and the Metropolitan District Water Supply Commission included

therein. Studies were commenced of the possibilitj' of diverting into the Charles

and Neponset rivers, water from some of the Water District's old sources which

will be surplus upon completion of the Quabbin development and the Hultman
y'i.queduct.

Enlargement of Metropolitan Water District.—Studies were made and con-

siderable data assembled for, and assistance rendered to, the subcommittees on

finance and on technical matters of the Special Committee appointed in 1944

by His Excellency the Governor to consider the greater use of the sources of the

water supply of the Metropolitan Water Dstrict.

Assistance was also rendered to various committees of the General Court in

their consideration of the Special Committee's proposals. This resulted in a

further amendment of the General Laws affecting the conditions of entrance

into the Metropolitan Water District and encouraging new cities and towns to

join. This was accomplished mainly by reducing the annual assessments, com-
mencing in 1946, to a flat rate of $40 per million gallons by the annual issue of

so-called water-use-development bonds which, in effect, delay the too rapid re-

duction of the water debt and correct a situation caused primarily by the pre-

vious financing of the new Quabbin development with bonds of too short a term
considering the permanent character of the works.

Sewerage Projects

Studies were commenced in 1942 on the five projects hsted in Chapter 720,

Acts of 1941, and amended bj^ Chapter 705 of the Acts of 1945, for the improve-
ment of the Metropohtan Sewerage Systems.

Project 1—Nut Island Treatment Works.—Sufficient progress was made on
the designs for the proposed sewage treatment plant at Nut Island so that plans
and specifications for the fill and appurtenances necessary to prepare the site

were practically completed, and the contract was advertised for the opening of

bids on September 27, 1945. Prior thereto and following a public hearing by
the Division of Waterways of the Department of Public Works on March 20,

1945, all necessary permits were granted by that department and by the United
States Engineer Office. Following a public hearing on August 13, 1945, the plans
for the project were approved by that department on August 15, 1945.

The plan is outlined in a flow diagram attached hereto, and is designed to

remove floating solids and grease, to reduce the amount of suspended solids by
detention in sedimentation tanks, for about 1% hours at the design rate of 112
m.g.d., preceded by about 20 minutes' aeration, to materially reduce bacterial

pollution of the harbor and shore waters by chlorination of the effluent during
the recreational season, and to digest the sludge and utilize the gas therefrom
for low-lift pumping and other plant needs. The digested residue from such
a plan is in the form of innocuous humus, and designs are in progress for the
disposal of as much of this as is practicable in the form of low-grade fertilizer,

and of the remainder through a new deep sea outfall, with provision for taking
the digested residue from any future similar treatment plant on the Boston Main
Drainage System, which may be built by the City of Boston at or near its Calf
Pasture or Moon Island works. Other designs not shown on the flow diagram
provide for the construction of diffusers over the outlets of the existing outfall

discharge fines so that the treated effluent will be wefl mixed with the harbor
waters at the point of disposal.
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The contract was prepared for the making of subsurface investigations to

obtain information in addition to that previously available at and near the
foundations proposed for the Nut Island works. Bids were opened May 11,

1945. Only one informal bid was received and since this anticipated paying
maximum rates of wages allowed under existing Federal regulations, which were
lower than the minimum prescribed by the State Commissioner of Labor and
Industries, it was impossible to proceed. The necessary investigations were made
with a boring rig constructed and manned by the Commission's own forces.

Soundings offshore were also made which show that the necessary filling of the
site could not be satisfactorily made with material dredged in the vicinity.

South Metropolitan Sewage Records.—For about two years, twenty-four-hour
composite samples have been collected at about 8-day intervals for analysis of

the amount of suspended solids to be expected. Through the courtesy of the
Department of Public Health, these samples were analyzed at the Lawrence
Experiment Station until the latter part of February 1945, thereafter at the

Commission's Park Road Laboratory at Weston.

Projects 4 one? o—Charles River Basin Storm Overflow Conduits.—In connec-
tion with the marginal conduits on either side of the Charles River and the

projected stonu overflow relief conduits, inspections and studies were initiated

in 1944. Inspections were made of overflows and water courses on both sides

cf the Charles River.

Boston Marginal Conduit.—A recording level gage was installed in the Fens
Gatehouse in 1944 to assist in studying the performance of the conduit and its

overflows under different tidal conditions. The Parks Division of the Metro-
politan District Commission has cooperated fully in these studies and, following

recommendations by the Commission's Chief Engineer, a contract was awarded
by the Division to revamp the Fens Gatehouse at the entrance to the Boston
Marginal Conduit. This work included the reconstruction of the tide gates to

the Charles River Basin and the installation of electric motors for the satisfactory

oi>eration of the sluice gates controlling the flow entering the gatehouse from the

Stony Brook conduits of the City of Boston. Large quantities of floating debris

were removed at the Fens Gatehouse, and the difficulties in operation will con-

tinue until adequate means are provided for the mechanical removal of such
debris from the larger Stony Brook conduit, particularly in times of high rates

of storm run-off in this conduit.

Cambridge Marginal Conduit.—Recording level gages were installed in the

Charles River Dam gatehouse on the Cambridge Marginal Conduit and on the

Bridge Street Sewer in June, 1945, to assist in studying the performance of the

conduit. The Parks Division has cooperated to the fullest extent in carrying

out recommendations of the Commission's Chief Engineer with respect to the

control of the gates so as to materially lessen the overflow from the Cambridge
Marginal Conduit into the Charles River Basin.

Progress of Contracts

The following construction work was not included in any of the three field

divisions but on account of its location was carried out under the supervision

of the headquarters office.

Contract S3.—Contract 83, for constructing the Spot Pond By-Pass was con-

inued to completion. In addition to 298 sections already laid under this con-

tract, 71 sections of 60-inch steel-cylinder reinforced concrete pipe were laid,

the last section of wliich was placed January 16, 1940, to complete the line

4.357.4 feet in length. The average number of pipe sections placed per day
was two. The connection to the existing 60-inch cast-iron line feeding Spot Pond
was completed February 28, and the connection at the north end of the bj'-pass

to the 48-inch line out of Spot Pond near the pumping station April 24. Refill

closely followed pipe laying, and after all pipe was laid the line was caulked

by hand and the inside mortar joints placed by hand and troweled. The 60-
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inch line was satisfactorily tested for water tightness as soon as the connections

were completed. Very satisfactory results were obtained; namely, 31 gallons

per day per inch of interior pipe diameter per mile of pipe at full working

hydrostatic head.

Excavation behind sheet piling for the control chamber for the new supply

Imes was commenced March 4, 1940, just north of the pumping station. Rock
excavation around the existing pipes where blasting could not be permitted,

slowed up progress in excavating but this was completed and the concrete mat
poured on May 6. The existing 48-inch mains at this location were then taken

out and reset to include gate valves, check valve and automatic Dow-disc valve,

all of which are housed in the control chamber. After the pipe was set and

put into temporary operation, the concrete walls were built in three lifts and

finally the roof was poured June 21. The contract was accepted as substantially

complete July 15, 1940, except for minor items, and all work was completed early

in 1941.

The final estunate dated April 9, 1941, was for $141,894.22. The contractor's

force in 1940 averaged 13 men, the maximum being 21 for the week ending De-

cember 23, 1939.

The only major item of plant added was a one-yard speed crane hired from

time to time to handle heavy castings at connections.

The total work done and materials furnished under the principal items of

Contract S3 are as follows:

Earth, excavation and refill
,

. . • . 12,270 cu. yds.

Rock excavation . . . . . . . . . . . . 4,200
Furnishing and laying 60-inch pre-cast concrete pipe ..... 4,357 lin. ft.

Furnishing and laying miscellaneous cast-iron pipe and specials . . . 117,700 lbs.

Reinforced concrete ........... 300 cu. yds.

Miscellaneous concrete ........... 280 cu. yds.
Portland cement ............ 1,380 bbls.

Miscellaneous iron and steel ......... 40,000 lbs.

Caring for and setting melal work furnished by the Commission . . . 158,000 lbs.

Permanent fencing ........... 4,260 lin. ft.

Important work was done under this contract by the Security Fence Company,
subcontractor for fencing.

Contract 83A.—Work under Contract 83A, for electric wiring of the altera-

tions in the Spot Pond Pumping Station, was started October 9, 1940 and com-
pleted May 2, 1941, at which time a final inspection of the automatic operation
of the valves and appurtenances in connection with Spot Pond By-Pass was
made.
The final estimate, dated June 4, 1941, was for $1,095.00. The contractor's

force averaged two men for three weeks.

Contract 85.—Contract 85, for furnishing and dehvering precast steel-cyhnder

reinforced concrej;e pressure pipe in the towns of Southborough, Framingham,
Wayland, Natick and Weston, was continued to completion. At the beginning
of 1940, only 9.6 per cent of all the 12-foot 6-inch pipe and 10.7 per cent of

all the 11-foot 6-inch pipe remained to be delivered. All deliveries were com-
pleted February 9, except for certain special filler pieces, the necessary meas-
urements for which were delayed by the operations of the laying contractors
until June 13, 1940.

The final estimate dated October 15, 1940, was for $4,198,409.03. The con-
tractor's force averaged 50 men, the maximum being 322 for the week ending
December 2, 1939.

Contract 99.—Contract 99, for enlarging the Fells Distribution Reservoir,
involved the construction of three earth dams of fairly large size and two smaller
ones. It included the breaching of one of the original dams so as to connect
the existing reservoir with one of the two new basins created. It included also

two concrete gate structures in the two largest new dams to provide for unwater-
ing the new basins and to provide also for possible connection to a future deep
pressure tunnel distribution loop. Construction began promptly with the exca-
vation to Bedrock along the dam center line. The rock surfaces were thoroughly
cleaned and a concrete cut-off wall poured, consisting of a blanket 8 to 10 feet
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wide with two parallel projecting fins. Above the concrete the cut-off was con-

structed of impervious material from borrow areas in the vicinity, rolled in place

by a sheep's-foot roller. The remainder of each embankment outside the core

was constructed of pervious material purchased by the Contractor from gravel

pits in Stoneham and Woburn. On the upstream slope screened gravel and

riprap and on the dowaistream slope loam or soil were placed as the embank-
ment was built up. An access gravel roadway was built around the new basins

and across the top of all the dam protected on either side by boulder guard rail

and surfaced with an application of sand and tar, one-half gallon to the square

yard. The basins in the enlargement were excavated to ledge or to clean sound

material by the removal of all loam, subsoil, roots, etc., so that they could be

put into use with a minimum of delay. To this end the exposed ledge areas

were washed clean and such areas near the dam embankments which contained

seams were covered with gunite.

The work of placing impervious embankment was started May 13, 1940, and
pervious embankment May 31, and all these embankments were completed

August 26. Soil dressing and seeding was completed October 10 and gravel

surfacing of the roadway September 23. Placing of screened gravel on the

upstream face was started June 7, and all the riprap completed September 26.

Concreting operations were started April 24 and completed September 6. Con-

nections from the new isolated basin to the old gate chamber and to a sluice

gate in one of the new dams for possible future connection were made by using

some of the 60-inch cast-iron pipe removed under contract 77 from the old con-

nections to the Weston Aqueduct head chamber.

The final estimate, dated December 17, 1940, was for $145,115.80.

The principal items of plant were as follows:

4 Power shovels

4 Caterpillar bulldozers

1 Trench digger

1 Power grader

1 Sheep's-foot roller

Miscellaneous air compressors, pumps, trucks, etc.

The total work done and materials furnished under the principal items of

Contract 99 were as follows

:

Clearing .....
Stripping .....
Earth excavation ....
Rock excavation ....
Rolled impervious embankment
Consolidated impervious embankment
Soil dressing
Riprap
Concrete
Portland Cement .

Fencing

20 acres
18,620 cu. yds.

7,000 cu. yds.

2,310 cu. yds.
31,460 cu. yds.

13,600 cu. yds.
1,500 cu. yds.

3,500 cu. yds.

1,290 cu. yds.
2,090 barrels
6,000 lin. ft.

Important work was done under this contract by the American Chain Link

Fence Company, »subcontractor for fencing.

Contract 101.—^Work under Contract 101 consisted of furnishing and erecting

bronze tablets in the towns of Barre, Belchertown, Marlborough, Ware, West
Boylston and Weston. Eight tablets were delivered and erected.

The final estimate, dated July 16, 1940, was for $397.68.

Contract 103.—Work under Contract l03 consisted of furnishing, equipping

and delivering a work boat for use on Quabbin Reservoir. The keel was laid

in October, 1940, and the boat was delivered by truck from Quincy to Belcher-

town on April 16, 1941. It was launched the next day, following which satis-

factory performance tests were made.

The final estimate dated June 24, 1941, was for $13,461.00.

Contract 105.—^Work under Contract 105, for furnishing and installing hght-

ning protection systems on the Commission's buildings, was commenced July 7,

1941, and w^as completed before the end of the year except for certain minor tests.
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The final estimate dated January 22, 1942, was for $4,335.00. The contractor's

force averaged 4 men for 10 weeks.

Contract 109.—Work under Contract 109, for furnishing and installing a radio

system, was started November 18, 1940, at the Ware River intake works station.

Work at all stations in Ware, Belchertown, Pelham, Barre, Clinton and South-

borough was completed and satisfactory final tests were made September 10,

1941.

The final estimate dated November 27, 1941, was for $20,988.60.

Contract 113.—Work under Contract 113, for making core borings in the

counties of Middlesex, Norfolk and Suffolk, was started in August, 1940. It

consisted of making about 6,000 feet of core borings along the line of the

proposed future distribution tumiel loop to supplement borings made under

Contract 58 along the two branches of the loop which will drain toward the

Charles River shaft. About 4,730 feet of core borings were completed in 1940

and 1,460 feet in 1941, making the total under the contract 6,190 feet.

The final estimate dated April 18, 1941, was for $13,553.46. The contractor

started with two boring rigs and ended with three, using a maximum of five.

His force averaged eight men for 26 weeks.

Wayland-Weston Division

The Wayland-Weston Division continued in charge of the field work in connec-

tion with Section 4, 5 and 6 of the pressure aqueduct and of their construction,

including the Norumbega high-level distributing reservior and the additional

pipe fines in the Weston Aqueduct siphons. All work was done in cooperation

with the Framingham office of the Water Division of the Metropolitan District

Commission, Israel P. Aubey, Superintendent. This division was discontinued

April 30, 1941, upon the completion of all construction work, and the mainten-
ance of this easterly half of the aqueduct was turned over to the City Tumiel
Division.

Miscellaneous Office Work

Periodical estimates for Contracts 78, 79, 80, 81, 89 and 96, and final estimates

for Contracts 73, 78, 79, 81, and 89 were prepared. Proposed plans for real

estate settlements were prepared, and other miscellaneous plans included those

for additional land takings and for a considerable area in the vicinity of Dudley
Pond. Estimates of the capacity of the upper and lower basins of Norumbega
Reservoir were made. Geologic profiles along the pressure aqueduct were drawn.
Record drawings of the reservoir and portions of the aqueduct were in progress.

Miscellaneous Field Work
Lines and grades were given for Contracts 73, 78, 79, 80, 81, 89, 96 and 129.

Surveys were made for miscellaneous properties along the pressure aqueduct
line including additional real estate takings, and for a profile along the finished

aqueduct line. A small labor force was employed on miscellaneous work includ-

ing the setting of stone bounds, the grouting of foundations of the embarkments
of Norumbega Reservoir, clearing the margins of the Reservoir, landscaping and
constructing drains. Geological studies were continued.

Progress of Contract

Contract 73.—Contract 73, for constructing inverted pipe siphons on the

Weston Aqueduct, was continued to completion in the spring of 1940. The
v/ork consisted of finishing several items of work which could not be done while
the ground was frozen:

The final estimate dated July 19, 1940, was for $261,467.58. The Contractor's
force was 12 men in the first week of Maj'', 1940.

Contracts 78 and 79.—Contracts 78 and 79, for constructing Sections 4 and 5,

respectfully, of the cut-and-cover pressure aqueduct, were continued to com-
pletion. Contract 78 was accepted as substantially complete on July 15, 1940,
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and Contract 79 on June 3. The placing of the 11-foot 6-mch diameter steel-

cj'linder reinforced concrete pipe, in sections 16 feet long and weighing from
40 to 50 tons each, continued on Section 4 by the method previously described,

with a gantry crane, until December 21, 1939, when the last 16-foot length was
laid. A closure piece placed January 12, 1940, completed the pipe laying.

During the period from December 1 to 21, 1939, 341 sections were laid in 20

working days of eight hours, the average being 17 and the maximum 32 on
December 5.

During the winter, work continued on the caulking and mortaring of the pipe

joints, the building of concrete valve chambers, manholes, culvert headwalls and
miscellaneous structures and the setting of blowoff gates and air valves. The
work of final grading, loaming, seeding and fencing was resumed about the

middile of April, 1940.

Water for testing was pumped into the line from the Framingham water supply.

Very satisfactory results were obtained, namely, 22.2 gallons per day per inch

of interior pipe diameter per mile of pipe at full working hydrostatic head. The
entire length built under Contracts 78 and 79 was tested at one time between
temporary dished steel bulkheads at the west end of Section 4 and at the east

end of Section 5. To determine the proportion of leakage between the two
contracts a current meter was installed in an orifice in a temporary wooden
partition between two sections.

The final estimate on Contract 78, dated November 7, 1940, w^as for

$551,629.18. The final estimate on Contract 79, dated September 30, 1940, was
for $522,335.25. The contractor's force averaged 11^2 men, the maximum being

360 for the two weeks ending December 16, 1939.

The total work done and materials furnished under the principal items of

Contracts 78 and 79 are shown in an accompanying table.

The following subcontractors did substantial amounts of work under these

contracts.
American Chain Link Fence Co Fencing
Pneumatic Concrete Corp. Guniting and mortar lining

Contract 80.—Contract 80, for constructing the Norumbega high-level dis-

tributing reservoir, was continued to completion. Excavation of ledge for the

twin aqueduct line across the bottom of the reservoir basin was completed April

6, 1940, two shifts were being used commencing December 18, 1939, and three

shifts January 15 to February 24, 1940. Excavation of ledge for the gate-house

foundation was completed February 24 with a similar arrangement of sliifts.

The concrete substructure was completed early in May. The ledge from these

excavations was used as riprap on the several dams. Steel framwork for the

gatehouse superstructure was completed June 22, and the masonry walls of

granite ashland exterior and tile interior on July 11, and the roof of precase slab

and slate roofing about August 10. Installation of water piping, electrical

work, emergency power unit, electric crane and other power equipment was
practically complete August 22.

Four 30-foot sections of collapsible steel forms were used in constructing the

twin aqueduct. The lower barrel was completed before the upper barrel was
started. Concreting was commenced March 1, 1940, and completed May 3. A
drain was constructed extending through the upper barrel in order to provide

drainage during construction, and subsequently. This furnishes some obstruction

to flow and can and should be removed at some future time whenever necessary

to increase the carrying capacity of the aqueduct. Erection of the 8-foot fence

and access gates was started June 28 and completed August 22. Uncompleted
portions of the several dams where earthwork had been stopped for the winter

were finished and the outer slopes loamed and seeded and the inner slopes

riprapped. An access road was constructed to connect the gatehouse with Oak
Street, Weston.

The final estimate dated May 13, 1941, was for $574,183.69. The contractor's

force in 1940, averaged 59 men for 47 weeks, the maximum being 146 for the

week ending March 30, 1940.
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The total work done and materials furnished under the principal items of

Contract 80 are as follows:

67 acres
82,690 cu. yds.

e conduit

subcontractors did substant

218,810
30,150
39,470
29,950
45,560
42,540
4,850
8,480
1,057 lin. ft.

3.470 cu. yds.

2,180 cu. yds.

9,335 barrels
127 cu. yds.

13,090 lin. ft.

al amounts of work under this

Fencing
Slate roofing and cooper work
Precast roof slabs
Guniting and mortar lining

Electrical work
Bronze windows and doors

Clearing ......
Stripping ......
Earth excavation .....
Rock excavation .

Consolidated pervious embankments
Rolled semi-impervious embankments
Rolled impervious embankments
Miscellaneous unconsolidated embankments
Crushed stone and screened gravel
Riprap
8-foot 6-inch twin line concret
Miscellaneous concrete
Reinforced concrete
Portland cement .

Stone masonry
Permanent fencing

The following

contract.
Edward J. Baker Company
Eagle Cornice & Skylight "Works .

Federal American Cement Tile Oo.
National Gunite Constr. Co. .

B. L. Whittemore....
E. T Ryan Iron Works .

Contract 81.—Contract 81, for constructing Section 6 of the cut-and-cover

pressure aqueduct, was continued to completion. The death of Mr. Gaddis

early in 1940 placed a severe handicap upon the contractor's organization and
although an attempt was made to continue the work, satisfactory progress could

not be secured and on November 21, 1940, the contract was declared defaulted

and the work was taken over by the Employer's Liability Assurance Corp., the

Surety on the contractor's performance bond.

Work under all items was carried on throughout the winter of 1940, steam

being used to keep the ground thawed in advance of pipe laying. Concrete and

stone work were protected by heating the aggregates and by using salamanders

in canvas enclosures. The placing of the 11-foot 6-inch steel-cylinder reinforced

concrete pipe in sections 16 feet long and weighing from 40 to 50 tons was
continued by the method previously described, with two cranes operating close

to the edge of the trench. The laying of the 11-foot 6-inch pipe was completed

May 14, and of the 7-foot pipe July 8, the respective total lengths being

15,225 and 2,203 feet. The inside mortar joints of the larger pipe were, with

few exceptions, placed by the gunite method and steel-trowelled for finish, and

those of the smaller pipe were placed by hand.
The connection between the 7-foot line and the existing supply mains from

the Weston Aqueduct line were made between September 3 and 27, following

which the 7-foot line was immediately put into service as part of the distribution

system. Leakage tests of the temporary bulkhead at the end of the line next to

the Charles River Shaft were satisfactorily completed and the work accepted

January 31, 1941.

The final estimate dated March 13, 1941, was for $615,154.67.

Additions to the contractor's plant included three caterpillar-tractor bulldozers,

miscellaneous trucks, air compressors, pumps, etc.

The total work done and materials furnished under the principal items of

Contract 81 are shown in an accompanying table.

The following subcontractors did substantial amounts of work under this

contract.
American Chain Link Fence Co.
National Gunite Contracting Co.
Walsh Holyoke Steam Boiler "Works

Contract 89.—Contract 89, for constructing mortar lining in the old steel

pipe siphons of the Weston Aqueduct, was continued to completion in 1'940. Just

before the close of the previous year the contractor had cut six access holes in

the 90-inch steel pipe of the Sudbury River Siphon. Cleaning of the inside of

the steel pipe started at the east end, at Chamber No. 2, and proceeded westerly

to Chamber No. 1 by using a Vs-inch water jet under 900-pounds pressure.

Fencing
Guniting and mortar lining
Plate steel pipe connections
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supplemented where necessary by wire brushes and steel scrapers. Cleaning

the Sudbury River Siphon was completed December 21, 1939, and the cleaning of

the Happy Hollow Siphon was then started and completed December 29. The
average force engaged in cleaning and removal of waste was 16 men. The
%-inch mortar lining was placed by machine which projected the mortar
centrifugally at high velocity, the revolving head operating at the axis of the

pipe, the machine operated by electric power progressing along the pipe ahead
of the lining at a controlled rate of speed, varied to fit the requirements. The
mortar was fed by a short screw-feed conveyor into the distributing head, thence

through fixed ports from which it was picked up by vanes rotating at 1,000

revolutions per minute and thro\vn against the pipe wall. A set of slowly

revolving trowels smoothed and finished the lining after placing. A batch of the

mortar consisted of 270 pounds of dry fine beach sand, three sacks of Portland

Cement and 10 gallons of water mixed outside the pipe and delivered to the buggy
in the pipe at one of the access openings. After the passage of the machine
it was necessary to smooth up around the rivit heads in the circumferential joints

partly by hand with steel trowels and partly with a smaller coating machine.

The 3,622 feet of Sudbury River Siphon was lined January 3 to 20, 1940, and
the 1,141 feet of Happy Hollow Siphon January 22 to 26, 1940. The total

length, which included 12,335 square yards, was placed in 126 hours actual

working time at the average rate of about 38 linear feet, or 98 square yards,

per hour. The rate of travel of the machine varied from 23 to 60 feet per hour,

and the force employed in the lining operations from 43 to 53 men. The curing

of lining was completed February 28, 1940. All work, including testing the pipe,

erecting about 16,350 feet of fence, miscellaneous repairs in the four existing

siphon chambers and sand blasting and painting the exterior of the existing pipe

arch over the Sudburv Reservoir, was practically completed March 8, 1940.

The final estimate dated June 28, 1940, was for $42,940.85. The contractor's

force in 1940 averaged 14 men, the maximum being 48 for the week ending

January 13, 1940.

The principal items of plant were as follows:

One large and one small coating machine.

One air-operated and two battery-operated motor buggies.

Three 1-cu. yd. gasoline-driven mixers.

Other miscellaneous equipment.

The total work done and materials furnished under the principal items of

Contract were as follows:

Cleaning the old steel pipe - • • 12,580 sq. yds.

Mortar lining 12,450 sq. yds.

Permanent fencing ........... 16,340 lin. ft.

Important work was done under this contract by the Centriline Corporation,

subcontractor for mortar lining.

Contract 96.—Contract 96, for constructing the chlorine storage house and

appurtenances and furnishing and installing emergency equipment at Norumbega
Reservoir, was started in April, 1940. The storage building is located about

230 feet southeasterly from the Norumbega gatehouse and the work included

the laying of pipes for water, chlorine, ammonia and steam heat and wires for

electric power and control in two concrete conduits between the two buildings.

Work began with clearing the site and excavating the foundations. The first

concrete was placed April 26. The concrete in the building was completed June

1, and the .concrete conduits with removable precast covers August 7. Electric

wiring, plumbing, heating generating and roofing was started late in April . A
room partitioned off with a glass block wall was constructed August 13 at the

Norumbega gatehouse to house the emergency chlorine and ammonia apparatus

which was completely installed October 19, 1940. The contract was completed

early in 1941, when satisfactory tests of the chlorine euipment were made
The final estimate dated May 31, 1941, was for $54, 795. 38. The contractor's

force averaged 7 men, the maximum being 13 for the weeks ending May 18 and
June 15, 1940.
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Contract 129.—Contract 129, for constructing drainage pipe in the Town of

Weston, was started March 24 and completed March 29, 1^41. This drain
crosses over the pressure aqueduct at a point just west of Park Road and was
required under the terms of a real estate agreement.
The final estimate dated June 30, 1941, was for $475.00. The contractor's

force averaged 7 men.

Southborough-Framingham Division—City Tunnel Division

The Southborough-Framingham' Division until October 18, 1940, and there-
after the Cit}^ Tunnel Division, continued in charge of the field work in connection
with Sections 1, 2 and 3, the westerly half of the pressure aqueduct, and of their

construction, and was in charge of the construction of the Charles River Shaft
and of the field work in connection with the proposed City Tunnel for distribu-
tion east of this shaft. On May 1, 1941 this division took over the maintenance
of the entire aqueduct line and Norumbega Reservoir. All work west of Sud-
bury Reservoir was done in cooperation with the Clinton Office of the Water
Division of the Metropolitan District Commission, Harold J. Toole, Supe^
intendent, succeeding E. R. B. AUardice, retired. All work in the vicinity of
Sudburj^ Reservoir and easterly to the Charles River was done in cooperation
with the Framingham office of said division, Israel P. Aubey, Superintendent.
The City Tunnel Division was discontinued as a separate field division on
August 10, 1942, and thereafter the office in Auburndale was continued as a
branch office under the single Reservoir and Aqueduct Division.

Miscellaneous Office Work
Periodical and final estimates were prepared for Contracts 74, 75, 77, 84, 94,

100, 110, 114, 127 and 130. Miscellaneous plans prepared included topography
at the various shaft heads, profile of the proposed City Tunnel to include three
possible additional shaft sites and miscellaneous real estate plans. Land taking
plans were prepared covering property at the shaft heads and easements required
to be taken from the Boston & Albany Railroad. Work was in progress on
record plans of the pressure aqueduct. Plans were prepared in cooperation with
the Town of Weston covering the town's crossing of the pressure aqueduct at
Park Road with its new 12-inch steel main.

Miscellaneous Field Work
Lines and grades were given for Contracts 74, 75, 77, 84, 94, 1 10, 114 and 130.

Surveys were made of miscellaneous properties along the pressure aqueduct line

and for the location of bore holes and for profiles along the line of the proposed
City Tunnel. Surveys of the revised location of the City Tunnel and topographic
surveys of spoil areas at the three additional shaft sites were made. Topo-
graphic surveys for drainage were made in connection with the settlement of

damages to real estate adjoining Norumbega Reservoir. Surveys were continued
along the pressure aqueduct for use in preparing record plans. Surveys were
made and test pits dug for information to be used in the design of the Nut
Island sewage treatment plant. Miscellaneous photographs of real estate and
construction work were taken, and many enlargements were prepared for use in

litigation.

Miscellaneous aggregate and concrete samples were taken during construction
operations for purposes of testing. Geological studies were continued, including
detailed mapping of the Southborough Tunnel and of the Charles River Shaft
and the examination of this shaft as the excavation progressed. They also

included seismograph investigations in certain areas along the north loop of the
proposed City Tunnel where seismic profiles of the depth of overburden in

certain critical areas were taken with the cooperation of Reverend Daniel
Linehan of Weston College. These profiles were made to assist the sub-surface
investigations by core borings under Contract 113, but were found somewhat
unreliable due in a large part to sudden changes in sub-surface terrain, and
to the presence of decomposed rock overlying the sound bedrock.
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The work of maintenance along the pressure aqueduct included setting stone

bounds, planting shrubbery received from the Belchertown nursery, and grout-

ing with bentonite the foundations under one of the low embankments of

Norumbega Reservoir. Repairs were made of various properties of the Com-
mission used for storage purposes.

An average force of 7 men was employed for 6 weeks in 1941 on work under
the Federal grant. On other miscellaneous work a small labor force wa^
employed a portion of each year.

Progress op Contracts

Contract 74-—Contract 74, for constructing the Southborough Tunnel, Section

2 of the pressure aqueduct, was substantially completed July 15, 1940, and all

work was completed under the contract September 25. The contractor's machine
shop at Shaft 2 was destroyed by fire January 12, 1940, and immediately rebuilt.

The contractor continued to obtain his electrical power from the District's

Sudbury Dam power station until September 15. The total power consumption
at Shafts 1, 2 and 3 for the year was 1,574,800 kilowatt hours, and at Shaft 4,

336,000 kilowatt hours, the total for the duration of the contract being 3,134,800

kilowatt hours at Shafts 1, 2 and 3, and 819,400 at Shaft 4. The contractor

continued the use of sewage tanks at the shaft heads. At the completion of the

work the tanks at Shaft 1, 2 and 3 were entirely emptied of their contents and
filled with gravel and the 10,000 gallon tank at Shaft 4 was left for the use of

the contractor on Contract 84. The tunnel excavation continued exceptionally

dry. The work was remarkably free from serious accidents and there were no
fatalities. Tunnel excavation continued by the full-face method, the additional

length excavated from Shaft 1 was 241 feet, until December 17, 1939; 370 feet

in the west heading from Shaft 2, until December 19. No additional tunnel

support was required. The tunnel excavation was completed on December 19,

1939, when Commissioner Hultman threw the firing switch at the top of Shaft 2

for the last blast.

At the beginning of the year 1940, the surface plants at Shafts 2 and 3 of the

concrete tunnel lining operations were under construction. Both plants were
similar in design, each consisting of a line of 9 steam heated aggregate bins

extending out from the shaft head and holding the fine aggregate and two sizes of

coarse aggregate. These bins were filled by truck from the stock piles located

at the shaft site. In an enclosed trap tunnel beneath the bins were three,

14-cubic-foot scale hoppers that travelled on overhead rails and emptied onto

a belt conveyor rurming to the top of the shaft. From this conveyor the aggre-

gate was emptied into a 10-inch pipe rurming down the shaft to an air operated

gate by which the aggregate was dmnped into 1-cubic-yard batch boxes on small

flat cars.

Bulk cement was unloaded from freight cars at the Southborough depot

siding into a cement hopper by an unloading screw-and-bucket conveyor. It was
transported in covered trucks to a 2,000-barrel cement bin at each shaft. The
cement was then moved by screw conveyor to a vertical 10-inch pipe, dropping

to a small auxiliary hopper at the bottom of the shaft from which it was weighed

and loaded into a separate compartment in the batch box. A train of 5 cars with

2 batches each was hauled to the 28-cubic-foot electrically-operated mixer,

located about 100 feet from the forms. The concrete was discharged from the

mixer into a pistonless air gun and shot through a 6-inch shooting line into the

top of the form,

Collapsible circular forms were used in 20-foot sections with a row of 4

inspection ports spaced around the circumference every 5 feet in length. In

general, 5 of these forms were assembled at a time for placing concrete. Two
hundred feet of forms were used with each mixer so that the usual schedule of

placement called for placing concrete starting at midnight and continuing until

the 100-foot form was filled, usually at or before noon, cleaning the rock invert,
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moving the mixer, trimming and taking care of water, then moving the previously

filled 100 feet of forms from 4 P. M. to midnight, ready for the next concreting.

The forms were collapsed and telescoped by means of a form jumbo.

The mixer fed from the Shaft 3 plant started January 4, 1940, placing concrete

near the bottom of Shaft 4 and continuing back toward Shaft 3 until the shaf1

was reached March 25, the average daily progress being 58 feet. Here the mixer

and the form jumbo were turned around and started again about two thirds the

distance from Shaft 3 to Shaft 2 on April 2, working back towards Shaft 3, and

completed on June 7, with an average daily progress in this stretch of 61 feet.

The total distance concreted by this plant was 8,869 feet. The mixer fed from

Shaft 2 was similarly operated commencing to concrete first near the bottom of

Shaft 1 on February 12, and completed the run to Shaft 2 April 26, with an

average daily progress.of 72 feet, and then started the final run May 6, and com-

pleted June 22, with an average daily progress of 35 feet. The total distance

concreted by this plant was 6,989 feet. After the tunnel lining was brought as

close to the shafts as possible, about 110 feet, the mixer was brought to the

surface and concrete mixed there and lowered into the tunnel, epecial forms

being required for the closure on to the shaft lining previous placed.

The special section at the bottom and top of the downtake shaft, shaft 1,

were completed March 12 and May 29, respectively, with transit-mixed concrete.

Special work at the unwatering shaft. Shaft 4, was started May 10 with

placing of steel fining in the pump chamber in the bottom of the shaft.

The work in this shaft was carried on continuously, the shaft concrete following

the steel lining. Wooden forms were used in the uptake shaft in the dry well

with special forms for the Venturi meter section. Afi work in this shaft was

completed September 18, 1940. Special features at the top of Shaft 3, consisting

of a spillway into Sudbury Reservoir and provision for future water supply

cormections, was started July iB and completed September 21.

Grouting of the tunnel was carried out in two operations commencing after

the concrete was allowed a 28-day moist curing. First the tunnel was com-

pletely grouted under low pressure during which a maximum pressure of 50

pounds per square inch was used until each connection was filled to refusal.

A compressed air pressure grouting maching mounted on a rubber-tired truck

was towed through the tunnel by an electric battery tractor. The mixture used

in grouting depended upon the known condition of the rock and the reaction

observed at each comiection and varied from a neat mixture of 1 cubic foot of

cement and 30 gallons of water to a mixture which included sand in the propor-

tion of 3 sand and 1 cement. For the high pressure grouting 1 cubic foot of

cement to 40 gallons of water was generally used, the maximum pressure being

350 pounds per square inch. Grouting was completed September 9, and leakage

in the entire length, 3 miles, was reduced to approximately 28 gallons per minute.

The final estimate dated September 27, 1940, was for $2,933,832.49. The

contractor's force in 1940, averaged 258 men, the maximum being 389 for the

week ending May 29, 1940.

No important items of plant were added.

The total work done and materials furnished under the principal items of

Contract 74 were as follows:
Earth excavation in shafts .......
Rock excavation in shafts and in tunnel within 50 feet of shaft

Excavation in tunnel except within 50 feet of shaft

Pumping from shafts and tunnels .

Drainage channels for shafts and tunnel
Concrete masonry for shafts
Concrete masonry in tunnel .

Other concrete masonry
Steel linings for Shaft 4
Steel support in tunnel .

Timbering in shafts and tunnel
Mixing and placing grout
Portland cement
Refilling and embanking

730 cu. yds.
10,375 " "

142,500 " "

54,580 mil. ft. gals.

16,635 lin. ft.

3,705 cu. yds.
57,150 cu. yds.
1,700 cu. yds.

206,900 lbs.

237,530 lbs.

159 Mft. B.M.
10,390 cu. yds.

120,100 bbls.

31,660 cu. yds.

Contract 75.—Contract 75, for constructing Section 1 of the cut-and-cover

pressure aqueduct, was continued to completion. The placing of the 12-foot

6-inch diameter steel-cylinder reinforced concrete pipe in sections 12 feet long
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and weighing approximately 46 tons each, continued by the method previously

described, with a locomotive crane in the trench. A total of 123 sections, or

1,445 feet, were laid during 1940, making a total of SOO sections, or 9,564 feet

Excavation was completed February 1, 1940. The last section of pipe was
delivered March 22, and the last section placed June 14, after the removal of the

tracks for the locomotive crane. The last few sections of pipe were placed at

the easterly end by rolling the pipe down a ramp adjacent to Shaft 1 of the

Southborough Tunnel on to greased skids set on rails on the concrete base
and sliding it westerly to the pipe previously placed. The average number of

sections placed, on each day on which pipe was actually placed, was 4. The
maximum in any one day was 10. Refill over the aqueduct was completed
August 16, and loam dressing October 2. Final caulking and placing mortar on

the inside joints was completed June 27.

At the pressure aqueduct intake works the construction work for diverting

crane brook was resumed in June, 1940, and completed July l'5. The recon-

struction of the open channel above the intake works to form an equalizing

basin was continued by raising the embankments and the road on the north side

of the basin during June and July, and stripping and regravelling the slopes to

the increased height. The construction of the masonry diversion dam was
continued to completion on February 6, 1940. The concrete substructure of the

intake building was completed September 21, and work on the superstructure

suspended during the wiiiter. The building was of stone masonry exterior and
tile interior. Steel frame and slate roofing was completed June 12 The special

steel plate connection from the intake to the aqueduct contained provisions for

future extension of the pressure aqueduct line to Wachusett Reservoir and was
completed June 21, and the special connection with similar provision at the

downtake shaft of the Southborough Tunnel, Shaft 1, was completed August 14.

Permanent fencing along the aqueduct consisting of approximately 23,300 feet

was started May 14 and completed October 3, 1940.

The test for leakage was made between temporary dished steel bulkheads at

the two ends of Section 1. Very satisfactory results were obtained; namely,

7.1 gallons per day per inch of interior pipe diameter per mile of pipe at low

working hvdrostatic head.

The final estimate dated January 29, 1941, was for $521,806.66. The con-

tractor's force in 1940, averaged 49 men, the maximum being 159 for the week
ending June 8, 1940.

No important items of plant were added.

The total work done and materials furnished under the principal item of

Contract 75 are shown in an accompanying table.

The following subcontractors did substantial amounts of work under this

contract

:

American Chain Link Fence Co. Fencing
Pneumatic Concrete Corporation Guniting and mortar lining

Walsli Holyoke Steam Boiler Works Plate steel pipe connections

Contract 77.—Contract 77, for constructing Section 3 of the cut-and-cover

pressure aqueduct, was continued to completion. The work was continuous

except for the period from February 15 to March 23, 1940, when all operations

were suspended. It was accepted as substantially complete on September 15 and
all work was completed under the contract November 30, 1940. The placing

of the 11-foot 6-inch diameter steel-cylinder reinforced concrete pipe in sections

16 feet long and weighing from 40 to 50 tons each, continued by the method
previously described, with a gantry crane astride the trench. A total of 123

sections, or 1,445 feet, were laid during 1940, making a total of SOO sections, or

9,564 feet. Excavation was completed February 1. The last section of pipe

was put in place January 4. Backfill was completed May 11 and final caulk-

ing and mortaring of the joints June 4. Loam dressing, seeding and grassing

was completed July 17.

The connection to the existing supply lines of the Weston Aquediict was
started April 16, 1940, by unwatering two of them, lines Nos. 2 and 3 and di-
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verting the entire supply through No. 1. Of the 60-inch cast-iron pipe removed
from lines 2 and 3, 12 lengths were sent to Stoneham and used in the construction

of the enlargement to Fells Reservoir under Contract 99. The S4-inch steel-

cylinder reinforced concrete pipe comprising the main connection from the new
pressure aqueduct to the Weston Aqueduct was placed June 27 and final

caulking completed July 19. All the necessary changes in lines 2 and 3 including

the special steel plate connections to the 84-inch line were completed October 9

and the water then shut off from line 1 and diverted through the reconstructed

lines 2 and 3, behind a temporary bulkhead in the connection to line 1 and to the

pressure aqueduct. Work then proceeded on the removal of cast-iron pipe

sections in the old hne 1, and the construction of special steel plate connections

and valves at this point. Some cleaning up and minor work remained to be

done at the end of 1940, and the reconstructed line 1 had not yet been put back
into service. Work on the special steel plate connections to the uptake shaft of

Southborough Tunnel, Shaft 4, Avas commenced on July 13, 1940, and the six

72-inch main control valves were placed during the next two weeks. Fencing

along the aqueduct, consisting of approximately 35,000 feet was started April

16 and completed September 27.

The test for leakage was made between temporary dished steel bulkheads at

the two ends of Section 3. Very satisfactory results were obtained, namely,

12.2 gallons per da}- per inch of interior pipe diameter per mile of pipe at full

working hydrostatic head.

The final estimate dated January 29, 1941, was for $496,597.43. The con-

tractor's force in 1940, averaged 44 men, the maximum being 171 for the week
ending May 18, 1940.

No important items of plant were added.

The total work done and materials furnished under the principal items of

Contract 77 are shown in an accompanjdng table.

The following subcontractors did substantial amounts of work under this

contract.
American Chain Link Fence Co. Fencing
Pneumatic Concrete Corporation Guniting and mortar lining

"Walsh Holyoke Steam Boiler Works Plate steel pipe connections

Contract 84-—Contract 84, for constructing the head house and appurtenances

at Shaft 4 of the Southborough Tunnel, was started September 19, 1940. The
work consisted of constructing a masonry building on foundations most of which
were placed under Contracts 74 and 77. The erection of structural steel was
started November 19, and practicallj- completed during the first season. The
stone masonry was started November 22 and protected during the cold weather

by closing the building with tarpaulin and heating with salamanders until the

setting was completed January 18, 1941. Interior brick and tile masonry wa.s

set along with the outer stone masonry, lagging behind in general about 1%
stone courses. The roof purhns were covered with wire mesh for subsequent

guniting and the precast roof slabs placed February 7. The copper roofing was
completed May 1. The inside roof members were gunited and the rebound
cleaned up March 21. The electrical work included wiring in the dry shaft and
underground pump chamber for tunnel unwatering. This work was completed
and the switchboard tested May 12. A temporary power connection from the

generating plant on the Sudbury Dam was made April 10 and removed July

16, 1941.

The work of installing the tunnel unwatering pump at the bottom of the shaft

commenced April 17 and was completed June 2. The entire work, including

the adjustment of Venturi meter recording panels for the large meter on the

by-pass to Weston Aqueduct, special valve mechanisms, air blower for ventilat-

ing the unwatering pump chamber, grading of the grounds and construction of

display fountain, was completed September 26, 1941.

The final estimate dated October 1, 1941, was for $100,673.01. The con-

tractor's force averaged generally 10 to 12 men.
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Contract 94.—Contract 94, for sinking a caisson to sound ledge for the Charles

River Shaft, No. 5, of the pressure aqueduct, was started in Feburary, 1940.

The work consisted of sinking from the bottom of a shallow open cut close to

the Charles River a reinforced concrete caisson 43 by 20 feet to sound ledge, and
constructing near the top of the shaft, connections to the east end of the pressure

aqueduct built under Contract 81. The caisson contained three large wells.

The central well was 12 feet in diameter inside the steel lining and will later

form the 9-foot diameter dry well for access to the tunnel unwatering pump
chamber at the bottom of the shaft. The two outer wells were 9 feet 8 inches

in diameter inside the steel linings, which linings will later be extended for a

suitable bond the sound ledge and these wells will later form the two 9-foot

diameter downtake shafts, one to the Chestnut Hill branch and the other to the

northerly branch of a possible future distribution City Tunnel loop. The con-

tractor started assembling his eqiiipment February 9, cleared the site and started

open-cut excavation February 12. About 150 gallons per minute were pumped
from lines of well points sunk from the original surface and from a berm, and
about 400 gallons per minute from a gravel-packed deep well sunk about 47

feet. A foot of screened gravel was placed on the bottom of the open. cut for a

bearing surface for the caisson shoe, which was set March 23 at Elev. 32. The
first 7-foot hft of concrete was completed April 9. Excavation in the caisson

was started April 11 by means of men loading a clamshell bucket and was
continued by this method to Elev. 10.5, where on April 28 the incoming water

was more than the pumps could handle in spite of additional well points driven

in the working chamber floor. The contractor then decided to install air.

While the compressed air plant was being installed excavation was continued

with a clamshell bucket digging under water until Elev. 11 was reached May 21,

the excavation being interrupted from time to time for the pouring of additional

concrete lifts.

The first shift under air commenced work May 31, 1940, under a pressure of

15 pounds per square inch. The maximum pressure reached when ledge was
encountered was 29 pounds. Air was discontinued June 19, after the caisson

had been sealed off with the shoe at Elev.—35.50. Open excavation in bedrock

continued to Elev. -80.5 on July 2. After trimming and scaling and placing of

timber at danger points in the shaft sides, the pouring of concrete lining in the

excavated shaft started July 10 and continued until the closure was made to the

bottom of the caisson September 4. On July 25, excavation in the shaft was
resumed and continued to Elev. -104.5, which was reached August 2.

During the caisson-sinking operations in open air, the contractor averaged

2.16 feet per day, the maximum being 5.36. During the caisson sinking under

air the average progress was 2.38 feet per day, the maximum being 3.0. During

the shaft extension into rock below the caisson in open air, the average progress

was 3.04 feet per day and steel and concrete lining in the three wells was placed

at an average rate of two feet per day. Grouting in the shaft was carried on

continuously from September 18 to 26, starting in the lower connections and

progressing upward, using a mix of 1^/^ bags of cement to 50 gallons of water.

Concrete foundation mats for the control valves and aqueduct connections at

the top of the shaft were placed during August. The placing, assembling and

welding of valves and steel plate work was completed October 5, and the con-

crete envelope and mortar lining October 23. Connections to the end of the

pressure aqueduct line constructed under Contract 81 are located north of the

shaft, and those to a possible future second line are on the south side of the

shaft. All work was completed October 28, 1940.

In order to provide for future work at the site, including the future tunnel

contract, with a minimum of interference and also in order to reduce liability of

damage to the equipment, one of the 60-inch valves nearest the shaft head was

removed and a temporary blank flange was substituted The bonnet and disc

were removed from two other valves, and the fourth valve which was in such

a position that it did not materially interfere with the shaft head frames was

protected by heavy timbering.
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The final estimate dated February 7, 1941, was for $190,396.32. The con-

tractor's force averaged 24 men, the maximum being 74 for the week ending
June 8, r940.

The principal items of plant were as follows:

1 Hoist
3 Cranes—65, 45 and 30-foot booms and clamshellbuckets
1 60-horsepo\ver Diesel crane, 60-foot boom
1 Caterpillar-tractor bulldozer

Miscellaneous pumps, compressors, trucks, concrete mixer, etc.

The total work done and materials furnished under the principal items of

Contract 94 were as follows:

Elev.

Construction of shaft down to Elev. -50
Earth excavation

Rock excavation
Concrete .

Reinforced steel .

Steel pipe
Shaft excavation below

Excavation
Concrete
Steel plate lining .

Steel plate pipe outside limits of shaft
Concrete outside limits of shaft .....
Portland cement other than for shaft above Elev. -50
Reinforcing steel other than for shaft above Elev. -50
Caring for and setting valves furnished by Commission

2,600 en. yds.
300 cu. yds.

2,025 cu. yds.
148,000 lbs.

143,000 lbs.

1,390 cu. yds.
450 cu. yds.

52,630 lbs

82,600 lbs.

975 cu. yds.
2,190 bbls.

119,560 lbs.

149,620 lbs.

Contract 110.—Work under Contract 110, for extending the Charles River
shaft of the Pressure Aqueduct, consisted of continuing the excavation of the
shaft to its full depth below the limit reached under Contract 94, constructing
the preliminary lining of the three walls and excavating for the future pump
chamber and tunnel headings at the bottom of the shaft. Under the terms of

the contract, it was necessary for the contractor to use two head frames.
Erection of these was started September 28, 1940, and completed October 21.

Actual rock excavation in the shaft started October 23 and was interrupted by
a strike from November 20 to 29. The method of excavation was to drill the
rock, each round having 40 holes about 8 feet deep, load, shoot and muck by
hand into 1% -cubic yard buckets which were dumped at the top into trucks
which hauled the muck to the spoil area. Due to delay in the delivery of steel

plate interlining, it was impossible to concrete the lining as the excavation pro-
gressed so that temporary timber support was required. 'The entire depth of

the shaft from Elev. -SO, the limit of the concrete hning placed under contract
94, was supported with timber. Due to delays in the delivery of steel lining, it

was not possible to replace the concrete lining as the excavation progressed. In
order not to unduly delay the prosecution of the work, the excavation was
continued to the bottom of the shaft and the steel and concrete lining placed from
the bottom up. The potential hazard in such a depth of unsupporting shaft
necessitated the placing of temporary timber support for the entire depth.
The excavation and timbering continued until January 4, 1941, when an
elevation of -279 was reached, a few feet below the bottom of the lining under
this contract. Preparations were immediately made to start placing the concrete.
Forms were set for the two future waterway shafts, which have no steel lining at
the bottom. Bituminous-lined and galvanized pipes to be encased in the concrete
for various requirements of the contract and steel lining of the central future
drj?- well were set in place and provisions made for controlling the leakage of

water. The first concrete was placed January 19. Transit-mixed concrete was
used. Temporary timber support was removed as the work progressed up the
shaft. After the first 44 feet of concrete Hning were completed, excavation was
resumed at the bottom of the shaft and extended into the future underground
pump chamber and the two tunnel headings required for the future distribution
tunnel loop. The placing of concrete in the shaft and excavation at the bottom
were then carried on simultaneously, except that excavation was suspended
temporarily during the actual pouring of concrete. The tunnel heading to the
northeast was turned March 4, and to the east toward Chestnut Hill April 1.

The connection of the steel linings and embedded pipes to the existing linings
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previously built at Elev. -SO was made and the final concrete placed May 31,

previous to which all excavation in the heading at the bottom of the shaft stopped
and was not renewed. Excavation in the northeast heading had progressed
about 115 feet, and in the easterly branch to Chestnut Hill about 206 feet, the
tunnel invert at these locations being Elev. -312.5. In order to support the
excavation in the underground pump chamber during the period which will

ensue before resumption of work under a future contract, timber support was
placed during the week ending June 7. Pumping from the shaft was then
stopped, the head frame and all other buildings and structures at the site

removed, and a cover built over the top of the shaft, all of which was completed
June 21, 1941.

The final estimate dated July 10, 1941, was for $205,194.97. The contractor's
force averaged 56 men, the maximum being 92 during the week ending December
14, 1940.

The contractor used two 5-ton hoists, one 10-ton crane, one caterpillar tractor
bulldozer, two 500 c.f.m. compressors, and 40-foot steel forms of 9-foot diame-
ter, in addition to miscellaneous pumps, trucks, small tools, etc.

The total work done and materials furnished under the principal items of

Contract llO are as follows:

Excavation for shaft and tunnel ........ 7,440 cu. yds.
Concrete masonry ........... 2,700 cu. yds.
Timbering . . . . . . . . . . . . 137 M. ft. B.M.
Portland cement ........... 4,460 barrels
Steel plate lining ........... 257,490 lbs.
16" to 24" bituminous lined steel pipe ....... 780 lin. ft.

. ..Contract 114-—Work under Contract 114, for making core borings for sub-
surface investigations at additional shaft sites on the line of the proposed City
Tunnel, was commenced August 27, and completed December 3, 1942. 524 feet

of core borings were made. The contractor used a maximum of six and a mini-
mum of two men.
The final estimate dated December 3, 1942, was for $3,707.42.

Contract 127.—Work under Contract 127, for furnishing and installing switch-

board equipment in the District's power plant at Sudbury Dam, was started

December 9, 1941. In addition to installing a switchboard, a cable was laid from
the pressure aqueduct control building to the Weston Aqueduct head house. The
work was completed January 6. The contractor used an average of two men.
The final estimate dated March 22, 1942, was for $2,405.00.

Contract 130, for grading, foaming and grassing in the vicinity of Shaft 4 of

the pressure aqueduct, and for the improvement of access roads in the towns of

Marlborough, Southborough, and Weston, was started May 5, 1941, with the
preparation of the surface of the access road to the pressure aueduct intake
works and of the access road to Norumbega Reservoir, and with excavation in

the vicinity of Shaft 4. Work progressed simultaneously at the three locations.

Loam for dressing in the vicinity of Shaft 4 was hauled from the Commission's
stock pile in Framingham. The two access roads were completed May 14, and
the grading, loaming and seeding at Shaft 4, May 20. The work of the contract
was considerably increased by the requirements of loaming in the vicinity of the

Norumbega Reservoir gatehouse where an additional 1200 cubic yards were
hauled and spread. All work under the contract was completed May 28, 1941.

The final estimate dated August 4, 1941, was for $9,999.00. The contractor's

force averaged 23 men, the maximum being 31 for the week ending May 17.

The contractor used one gas-driven shovel, two road graders, two 12-ton gas-

driven roUers, two bulldozers and eleven 1^2 to 5-ton trucks.

Reservoir, and Aqueduct Division

The Quabbin Reservoir and Aqueduct Division continued until August 10, 3942,
in charge of the work in the Quabbin Reservoir area, including topographic and
real estate surveys, cemetery removals and reforestation, of all work in the Ware
River watershed and along the Quabbin Aqueduct, of improvements in the
Wachusett watershed, and of the construction, as WPA projects sponsored by
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the Commission, of sewer systems for the towns of Rutland and Holden. Com-
mencing August 10, 1942, a single field division, the Reservoir and Aqueduct
Division, took over supervision of all field work with two branch offices, one at

the Ware River intake works covering work in the Ware watershed and on the

Quabbin Aqueduct and one at Auburndale covering work on the Hultman Aque-
duct and the City Tunnel and all field work in the Metropohtan area, including

that on sewerage projects. The division continued the maintenance of the Rut-
land-Holden Sewer, and the operation of the water analysis laboratory in Belch-

ertown, the Ware River intake works in Coldbrook and the Wachusett outlet

works in West Boylston. Upon the completion of construction, Quabbin Park
Cemetery, and the supply section of Hultman Aqueduct, including Norumbega
Reservoir, were maintained and operated.

The Metropohtan Police continued to be housed in the Administration Build-

ing at Belchertown.

Miscellaneous Office Work

Periodical estimates for Contracts 52, 82, 93, 102, 106, 107, 108, 111, 112,

116, 118, 120, 124 and 125, and final estimates for Contracts 52, 66, 67, 72, 82,

93, 102, 106, 107, 108, 111, 112, 116, 118, 119, 1'20, 124 and 125 were prepared.

Work was continued on revisions and additions to real estate plans. Rainfall,

temperature and river flow records were kept at the established stations. Ac-

companying tables show the monthly rainfall during 1940 to 1945 inclusive, at

stations on the Ware and Swift watersheds. Plans and studies were continued

of methods of disposing of sewage in the towns of Boylston and West Boylston

in the Wachusett watershed. Plans of the proposed general Ware taking were

completed for the towns of Barre, Rutland and Hubbardston. Work was con-

tinued on the record plans of highways, structures and real estate holdings in

the watersheds and along the aqueducts. Studies and plans were made for access

roads in the reservoir area, for a transmission line to Quabbin Hill Building,

for remodeling and constructing buildings for maintenance use at Quabbin Reser-

voir, including two new residences on Blue Meadow Road, and for altering prop-

erty of the Commission near the south abutment of Wachusett Dam to provide

for public toilets, housing of radio equipment and police maintenance. The
Belchertown office continued its records of the affairs of the four former towns

of Dana, Enfield, Greenwich and Prescott, issued vital statistics and records

as requested, and investigated all cases of welfare and old age assistance.

Miscellaneous work was completed in connection with the Ludlow Manufac-
turing Associates' diversion damage case and assistance rendered to the Com-
mission's attorneys during the trial of the case in Springfield.

Miscellaneous Field Work

Lines and grades were given for construction, and cross sections, profiles and
other miscellaneous surveys were made in connection with work on Contracts

52, 66, 67, 82, 93, 106, 107, 108, 111, 112, 116, 118, 119, 120, 124 and 125, and with

work on the WPA sewer projects in Holden and Rutland. Considerable topog-

raphy was taken in coimection with drainage studies in the Ware watershed,

studies and designs for improving the access roads to Winsor Dam, and studies

for the diversion of the sewage of West Boylston and Boylston in the Wachusett
watershed. Field work in 1942 included surveying and inspecting the construc-

tion of approximately 16,250 feet of boundary fence north of Prescott peninsula,

completed October 10, 1942, by the U. S. War Department, and miscellaneous

surveys in other locations in the reservoir area while the Commission has per-

mitted that department to use, also the surveying of fines for fences, fire lanes

and clearing at the north end of the Prescott peninsula under a WPA program
sponsored by the Federal government. Work was continued, on the survejdng

of taking lines, of the relocated town liens, of areas in the reservoir bottom
requiring reclearing ahead of the rising water level and of potential hazards

to navigation as the water rises. The work of setting stone bounds to locate

taking lines and outlying properties of the Commission was continued.
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In 1941, weirs were installed on four brooks on the intervening drainage area

between Winsor Dam and Bondsville. Stone suitable for the construction of the

Quabbin Hill buildings were selected from roadside walls and hauled to the

building site. Stone and other material for the work under Contract 118 were

hauled to the various construction sites. Foundations for the pylons built under

Contract 119 were constructed. Work was commenced in 1944 on the construc-

tion by force account of two residences on Blue Meadow Road for maintenance

use at Quabbin Reservoir. Lumber and other materials were salvaged from
various Commission-owned buildings on the watersheds for use in their con-

struction. A sewer line was constructed to connect them to the main disposal

line from the Administration buildings. The first of these two buildings was
completed sufficiently to be ready for occupancy on November 6, 1945. One
additional storage building was constructed in 1944 from one of the former

C.C.C. camps on Route 9. The sewage disposal area at the Administration

Building septic tank was extended in 1944. All vehicular repairs were taken care

of at the repair shop in the west garage of the Administration Building and at

the Ware River intake service building. Commencing June 17, 1940, the Quab-
bin Hill buildings were maintained for use of the public except for the period

of the war emergency between December 9, 1941, and April 9, 1946.

Monthly inspections and reports were continued of conditions found at all

shaft heads along the Quabbin Aqueduct. The chlorinantor station on Mill Brook
below the Central New England Sanatorium was maintained. The Department
of Public Health continued its cooperation with this division in the analysis of

samples of water. Surveys for the proposed City Tunnel extension of Hultman
Aqueduct were continued. In 1945, real estate taking plans were prepared for

the entire tunnel length.

Sewage level gages were maintained on the South Metropolitan sewer com-
mencing in 1943, on the Neponset Valley sewer for a short period in 1944, at

the Fens Gate Chamber of the Boston Marginal Conduit since June 23, 1944,

and at the Charles River Dam Chamber of the Cambridge Marginal conduit

since June 20, 1945. The field work included surveys and subsoil investigations

for Sewerage Project No. 1 at Nut Island, soil anah^sis at the Park Road labora-

tory, the collection of flow data and the collection and analysis of sewage sam-
ples in the South Metropolitan trunk sewer, and the running of levels and the

taking of flow data on Sewage Projects Nos. 4 and 5 on the Charles River Basin

Marginal conduits. Work was continued on the reconstruction and equipment
of the laboratory at Park Road.

Reforestation.—The general program of reforestation was continued with

stock from the Commission's nurseries. In the spring of 1940, 100 pounds of

white pine seed, 150 pounds of red pine and 25 pounds of white ash were planted;

in the fall of 1940, 100 pounds of white pine seed; in the spring of 1941, 100

pounds of red pine and 10 pounds of hemlock. In addition, 25 bushels of hard-

wood tree seed were collected locally. Broad planting, including the percentage

of survival to date, is summarized in the accompanying 6-year table.

Survival to date of the plantings in previous years, including replacements,

is as follows

:

1935 65% 1938 90%
1936 40% 1939 spring 75%
1937 90% 1939 faU 60%

The summary of stock in the nursery on June 30, 1945, in addition to about

1,000 miscellaneous trees and shrubs, is as follows

:

Five-year seedlings (5-0) 1,900,000
Six-year seedlings (6-0) 1,900,000
Seven-year seedlings (7-0) ........... 2,000
Five-year transplants (3-2) . . 85,250
Six-year transplants (2-4) 700,000
Seven-year transplants (2-5) . . ' 2,900,000
Nine-year transplants (2-2-5) ........••• 400

Total • . . . . 7,487,650
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On account of the difficulty in securing adequate labor, the work of refores-

tation was curtailed commencing in 1943, and a quantity of surplus stock sold.

Some work was done on gypsy moth control for 9 days in June, 1945, by
roadside spraying on the Prescott Peninsula with arsenate of lead solution.

Landscape Planting.—The work of general landscaping was continued with

local labor and for the most part with" shrubs purchased from nursery stock

or collected from local sources. It included the clearing of vistas and hurricane-

felled timber along the Quabbin Hill Road, the release cutting of sprout growth
in the pine plantations along the Daniel Shays Highway, and replacement and
new planting and maintenance of trees and shrubs in the vicinity of the Admin-
istration Building, Winsor Dam, Quabbin Dike, Winsor Memorial and the en-

trance to Quabbin Park Cemetery.

WPA Clearing Project.—During 1941 a project was undertaken for reclearing

reservoir areas ahead of the rising water level and for clearing; fire lanes and
hurricane felled timber on the watershed area, with labor furnished by the Fed-
eral Work Progress Administration and equipment furnished by the Commission.
Work commenced March 21, 1941, with 24 men from Ware on clearing fire

access roads and continued until May 14. Work was resumed April 25 with

9 men from Athol and 32 men, a few days later, from Warren, and continued

until July 23, at which time the project was discontinued after about 100 acres

of reservoir bottom had been recleared, and 2.4 miles of fire lanes and about 17

acres of hurricane debris cleared. The average force was 18 men, the maximum
being 56 on April 29, 1941.

Floating Equivtnent.—The Commission has three engine-powered units, the

46-foot "Enfield", constructed under Contract 103 and launched April 17. 1941

:

the 26-foot "Greenwich", launched June 11, 1940, and the smaller 16-foot "Dana".
These boats were continued in use for the transportation of workmen and .equip-

ment to various sections of the reservoir for taking water samples and general

utility work.

Exverimental Grazing.—On May 13, 1940, ten sheep were delivered from the

Middlesex Fells Division of the Metropolitan District Commission and pastured

below Quabbin Dike in experimental grazing areas. The flock now totals 50,

on June 30, 1945. About. 90 pounds of wool was sheared in 1941, 130 in 1942,

140 in 1943, 243 in 1944, and 286 in 1945.

Fire Protection.—Fire fighting eouipment was maintained in readiness for

service at all times, one fire truck beins stationed at Pelham Hill, at or near
the Reservoir Intake to Quabbin Aqueduct, one near the Ware River Intake
Works, and the remainder of the fire fighting equipment at the Administration
Building. During the six fiscal vears, the equipment and personnel responded
to calls for assistance at forest fires, mostly on property of the Commission, as

follows

:

Quabbin Area
Number of flres .

Acres burned
"Ware Watershed

Number of fires .

Acres burned

Commpncin? in 1943 the IT. S. Army bombine and gunnery range detach-

ment with their fire fighting equipment was particularly effective in rendering

aid. In Mav 1944, the army kept a considerable onantity of fire-fighting equip-

ment in readiness at the Army boathouse on old Route 21.

Work was commenced in 1940, in mapping the location of future fire access

roads. Local labor was emploved in reclearing fire stops along the property
taking line, burning hurricane timber- and brush which had been previously cut

and piled, clearing fire protection strips along access roads and along the Daniel
Shavs Highway, repairinq; abandoned roads to make them accessible for fire

equipment, and constructing water holes. In cooperation with the weather bu-
reau of the United States Department of Agriculture, a fire weather observation

station was set up on Commission propert^^ and readings taken three times a

day, April 8 to November 26, 1940.

1940
?!

78
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Quabbin Park Cemetery.—The general removal of bodies from existing ceme-
teries in the reservoir area was continued to completion October 4, 1944. The
removal of bodies, headstones and monuments has been done with labor engaged
directly for this work. Those bodies not yet removed are buried in cemeteries
some distance from the flow line and are accessible even though the roads in

the area to be flooded are closed to travel. The work of cernetery removal is

summarized in the following table, which shows a total of 7,561 bodies removed
from the Quabbin Reservoir area.

Cemetery Removals

Burial lots in Quabbin Park Cemetery assigned in exchange .

Burial lots in Quabbin Park Cemetery sold ....
Number of releases executed of rights ] to Q. P. Cemetery
in old lots in Quabbin Reservoir area J to other cemeteries

Bodies removed from Quabbin Reservoir area ( *° **; " Cemetery
I to other cemeteries

Bodies removed from area outside Quabbin Reservoir to Quabbin Park
Burials, not reinterments, in Quabbin Park Cemetery
Headstones moved

f to Q. P. Cemetery .....
( to other cemeteries .....

Monuments moved
f to Q. P. Cemetery .....
\ to other cemeteries .....

During the
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progress necessitated the hiring by the Commission of a power trench excavator
and pipe layers on August 21, 1941. This %-cubic-yard trench hoe was used
continuously 5 days a week after that date with a material increase in progress.

In 1942, the average weekly WPA labor force was 35 men, the maximum being
97 during the week ending December 17, 1941. The Commission's labor force

on this work in that 3^ear averaged 7 men. The Federal Works Progress Admin-
istration discontinued all work in the Worcester District on April 30, and no
work was done on the Holden System by the WPA labor force after the week
ending February 3, following which the Commission continued the Holden ^Sewer
construction to completion with its own labor force.

In 1940, 8,615 linear feet of 8-inch sewer pipe and 529 feet of 10-inch sewer
pipe were laid and 48 manholes constructed. The weekly average rate of laying

was 176 feet and the maximum 736 feet. In 1941, 9,690 linear feet of 8-inch and
10-inch vitrified claj^ pipe and 456 feet of 10-inch cast iron pipe was laid, at

an average rate of about 195 feet per week, the maximum being 540 feet for

the week ending October 1, 1941. The average progress in 37.5 weeks by hand
labor was 151.4 feet per week and during 14.5 weeks by hand labor with the
trench hoe was 383.6 feet. A length of 996 linear feet or sheeted trench and
457 linear feet of 6-inch vitrified clay pipe underdrain was used to complete
excavation and facilitate pipe laying. The sheeting was removed during back-
filling operations. In 1942, 6,808 linear feet of 8-inch vitrified clay pipe was
laid at an average rate of 315 feet per week for about 22 weeks, the maximum
rate being 630 feet during the week ending January 7, 1942. There was also

laid a total of 506 linear feet of 8-inch and 702 linear feet of 10-inch cast iron
pipe, 91 feet of 6-inch underdrain, and 47 manholes. Timber sheeting was
required for 1,500 linear feet of trench. Excavation for the Sunnyside Pumping
Station was started June 13 1942, and the concrete poured between September 3
and October 27. In 1943, approximately 0.06 mile of sewer and one manhole
was constructed, making a total of 5.61 miles and 134 manholes in the completed
system. The Sunnyside Pumping Station was completed ready for operation in

June. The average weekly WPA labor force prior to February 3 was 8 men,
the maximum being 17 during the week ending December 5, 1942. The Com-
mission's labor force averaged two men for 34 weeks. The system was accepted
and put into operation by an agreement with the town, dated November 2, 1943.

Rutland Sewer System.—Work was begun April 26, 1940, under the Com-
mission's agreement with the Town of Rutland for the construction of 16,200 ft.

of sanitary sewers including 55 manholes, in cooperation with the Federal Works
Progress Adminstration, and with the equipment furnished by the Commission.
All lines and grades were given and the construction work superintended. In
1940, 4122 linear feet of 8-inch sewer pipe and 2,832 feet of 10-inch cast-iron

pipe were laid and 14 manholes constructed. The weekly average rate of laying
was 224 feet and the maximum 622 feet. The average number of men employed
on this WPA project was 62 and the maximum 88. In the following year work
was prosecuted principally from December, 1940, to May 14, 1941. 1,360 linear

feet of 8-inch vitrified clay pipe were laid averaging about 20 feet per week,
the maximum being 236 feet for the week ending January 29, 1941, and 3,922
feet of 10-inch cast-iron pipe were laid, the average rate being 227 feet per week
and the maximum being 531 feet for the week ending March 26, 1941. Nine-
teen manholes were completed and 1,480 square feet of highway resurfaced.

A length of 237 linear feet of sheeted trench and 247 linear feet of 6-inch vit-

rified clay pipe underdrain was used to complete excavation and facilitate pipe
laying. The sheeting was removed during backfilling operations.

No WPA force was employed for the period from May 14 to November 8,

1941, except for occasional small cleanup and clearing crews due to a drastic

cut in WPA forces. The average WPA force was 54 men during 37 working
weeks. The maximum weekly force was 144 men during the week ending De-
cember 25, 1940. Work on this contract was resumed on November 8, 1941,
when a small force of r4 men were available. In 1942, 5,971 linear feet of

8-inch vitrified clay pipe was laid at an average weekly rate of 153 feet per
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week for 39 weeks, the maximum being 617 feet during the week ending June
23, and 2,537 linear feet of 10-inch cast iron pipe at an average weekly rate

of 284 feet per week for about 9 weeks, the maximum rate bemg 567 during

the week ending June 3. 246 feet of S-inch cast iron pipe were laid and seven-

teen manlioles completed. No timber sheeting nor underdrain were required.

The average weekly WPA labor force was 12 men, the maximum being 27 dur-

ing the week ending January 28, 1942. The Commission's labor force on this

work in 1942 averaiged 4 men.
,

In 1943, approximately 0.33 mile of sewer and 17 manholes were constructed.

The pipe laid during the year consisted of 1,850 linear feet of 8-inch and four

feet of lO-inch vitrified clay pipe. The average weekly WPA labor force prior to

the shut down April 30, was 10 men, the maximum being 19 during the week end-

ing February 24. The Commission's labor force averaged six men for 50 weeks.

No labor was furnished by the WPA after April 30. In 1944, approximately

0.11 mile of sewer and 1 manholes were constructed, making a total of 4.49

miles and 81 manholes in the completed system. The measuring station at the

Kutland-Holden boundary line was completed, meter installed, and a continuous

record kept commencing April 14. All construction work was completed Sep-

tember 21, and the entire hne was cleaned, flushed and inspected. The pipe

laid during the year consisted of 511 linear feet of 8-inch and 46 feet of lO-mch
vitrified clay pipe. Ihe Commission's labor force averaged about five men for

44 weeks.

Laboratories

Soil Testing Laboratory

.

—Tests of materials for embankment construction

and acceptance tests on aggregates and other materials were continued in

the former division office in tne so-caUed Chandler house on January 16,

1940, when the laboratory was moved to the administration building in

BelcJaertown. On September 16, 1940, the soil testing equipment which had been

transferred to the Natick Laboratory was returned to tlie Administration Build-

ing. Sampling from the settle core was continued periodically through the ports

of the observation wells in Winsor Dam and Quabbin Dike and material was
tested for size gradation and porosity to determine the extent of consolidation.

The wells were reinforced as required against buckhng.
General assistance was rendered by the laboratory stafl' in connection with

the damage suit brought by the Arthur A. Johnson Corporation and at the hear-

ings for tfie damage suit brought by the Benjamin Foster Company. The work
included opening about 50 test pits in borrow areas.

Spelter tests were made of zinc and other acceptance tests for the large quan-
tity of fencing required along the pressure aqueduct and elsewhere.

The soil testing laboratory was discontinued December 20, 1941. In 1942

the equipment was moved to the building of the Commission in Weston, formerly

the Samuel C. Bennett Estate, wlfich has been equipped as a field laboratory for

the dual purpose of studying and testing soils and of studying and analyzing

sewage samples in connection with the sewerage projects in the metropolitan

area.

Water Analysis Laboratory.—The taking and analyzing of samples from the

Ware, Swift, Quaboag and Chicopee rivers was continued and general assistance

was rendered by the laboratory staff in connection with the diversion damage suits

brought by the Boston Duck Company, the Palmer Mills, Inc., and the Ludlow
Mfg. Associates. The chemical and bacteriological analysis of the regularly

scheduled samples from Quabbin Reservoir and tributary streams in the Swift

and Ware watersheds was continued. Samples at the reservoir stations were

taken generally at the bottom, top and at each even 10-foot depth.

Samples of drinking water supplies used by the United States Army were

tested frequently as requested. Commencing January 1, 1943, all work of anal-

ysis of water samples has been under the general supervision of Clarence H.
Reed, Assistant Superintendent of the Sudbury Section of the Metropolitan

District Commission.
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Quahbin Aqueduct Operation

The Quabbin Aqueduct Reservoir intake works at Shaft 12, the Ware River
intake works at Shaft 8, and the outlet works at Shafts 1 and llA were kept
ready for operation with the fine racks in place at Shafts 12 and 8. A rack
of shallow depth on the invert at the bottom of Shaft 9 was also maintained
and found to be effective in permitting the removal of some debris from this

easilj^ accessible portion of the tunnel. The pond back of the Ware intake dam
was drained from July 17 to November 3, 1940, and thoroughly cleaned of debris

which consisted mostly of matted root masses which had been brought down
during the unprecedented flood of September, 1938, and which had badly clogged

the intake racks during the subsequent periods of diversion. Thereafter it was
drained each summer and cleaned of debris. A boom for the diversion of floating

debris from the siphon spillway intakes was installed October 7, 1944.

The entire Wachusett Outlet Works were unwatered October 28 to November
18, 1^44, for the first time since the original construction, and minor repairs

made to the eroded channel downstream from the control gates. At the same
time alterations were made in the sill of one of the stop shutterbays and all stop

shutters were cleaned and painted and replaced in the grooves.

On September 7, 1943, a successful test was made of the emergency operation

of adequate controls at Shaft 12. The tunnel was entered at Shafts 4, 8 and 12

at intervals for the purpose of inspection, and all linings were found in good
condition.

The installation of an emergency gasoline-driven generator in the service

building at Shaft 8 was commenced November 17, 1941, and completed Feb-
ruary 18, 1942. At the top of Shaft 2 a spillwaj^ was constructed under Con-
tract 112, as hereinafter described. At Shaft 1, the 900-horsepower motor for

driving the tunnel unwatering pump was removed January 4, 1940, and shipped

to the pump manufacturer to be fitted to the pump to be used at Shaft 4 of

the Southborough Tunnel on the new pressure aqueduct for unwatering the

tunnel, similar to the corresponding pump at the Wachusett outlet works. In

1940, the 144x90-inch Venturi meter in the shaft was re-equipped with pressure

recorders adapted to the change from the previous gravity flow in the aqueduct
to the pressure condition now obtained following the installation of control gates

under Contract 65.

Inspection and Repair of Large Control Valves

A thorough inspection was made of several large control valves of the Dow-
disc type used to control the flow at shafts 8 and T of Quabbin Aqueduct and
at the Winsor Dam outlet works under severe high head conditions. The in-

spection was made to determine the extent of wear or damage to the valves

from pitting which is caused by cavitation wherever very high velocities are

encountered, which combined with irregularities in the conduit shapes cause local

high vacuum conditions reducing the pressure below the vapor pressure of the

water.

At Shaft 8, there is one main valve, 6-foot diameter, and three auxiliary

valves, 5-foot diameter. The latter are used only occasionally. The conditions

are particularly severe because the design, with the valves at the top of the

helical-vaned shaft, involves an extremely high vacuum. The operation has

continued since 1930. The helical lining has been inspected from time to time

and no deterioration has ever been noted. A nozzle contraction below the main
6-foot valve is designed to prevent the highest vacuum in the shaft top from
extending up through the interior of the valve itself. No damage was found

to the valve bodj^ casting or to the valve seat. Some deterioration from pitting

was found in the nozzle casting below the valve at a point near a very sharp

curve and repairs were easily made by welding.

At Shaft 1 there are two 6-foot valves in series, one acting as a guard gate.

They have been put to severe use on several occasions for discharging at full

capacity from Quabbin Reservoir to Wachusett Reservoir, frequently for a
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month at a time without interruption. Here, too, the design includes a nozzle

just down stream from the valve itself which is designed to prevent too high

a vacuum where it can do damage. No pitting was found. During the un-

watering operations repairs were made to correct some erosion of the channel,

and riprapped slopes were repaired.

At the Winsor Dam outlet works there are two by-pass valves, one four

feet and one two feet in diameter, which due to the war's delay in installing

the proposed waterwheel have been operated under severe throttling conditions

for a long period. Cavitation was discovered in both these valves and repairs

are in progress. However, the principal purpose for which the larger four-foot

valves was required has already been served, namely, to carry the entire flow

of the river during and immediately following the construction of the Winsor
Dam diversion tunnel plug under Contract 52, when the available head was
relatively very small.

Hultman Aqueduct Operation

Commencing July 28, 1943, water was discharged directly from Wachusett
Reservoir to the northern high service by continuous draft from the Norumbega
Distributing Reservoir through the 7-foot diameter by-pass into the Weston
Aqueduct supply mains and by replenishing Norumbega reservoir from the

equalizing basin between the Wachusett Aqueduct terminal chamber and the

pressure aqueduct intake during the day in the hours of operation of the Wachu-
sett Power Plant.

Normally water was run into the Norumbega Reservoir from 8:30 A.M.
to 4:30 P.M. daily except weekends when the control works were left open
under a lower draft from Saturday morning to Monday morning.

Occasionally, under increased draft, the flow in the aqueduct was continuous

throughout the week.

The Hultman Aqueduct intake works in Marlboro, the control works at

Shaft 4 below the Sudbury Dam, and the Norumbega Reservoir gatehouse aiid

emergency chlorinating plant were maintained with the fine racks in place at

the intake.

Progress of Contracts

Contract 52.—Contract 52, for constructing the embankment of Winsor Dam,
was continued to completion. The placing of riprap continued intermittently

and was completed July 2, 1940. Soil dressing was resumed May 6 and com-
pleted June 18. Miscellaneous work at the intake gatehouse was completed
June 22. The plugging of the stream control tunnel was continued to com-
pletion February 2, 1940, and the temporary opening through the lower intake

fill was plugged with concrete, permanently establishing the sill of the lower

intake at Elev. 427. Placing of the conduit on the fill in the stream control

tunnel downstream from the plug was continued. The 72-inch steel pipe was
all placed and the joints caulked January 28, the concrete envelope completed
March 11, and the mortar lining May 6. The work of sealing off the down-
stream entrance and constructing an access conduit was started February 5, and
completed May 14. Excavation for the foundation and walls of the outlet works
building continued through December 18, 1939, after which the concrete foun-

dations were constructed, including columns, beams and floor slabs, in readi-

ness for the superstructure under Contract 111. The 60-inch control valve at

the end of the main conduit laid on fill in the stream control tunnel was set in

place January 18, 1940, and all other valves and piping completed June 15.

All work at the outlet building was completed July 2. Soil dressing and seeding

of the area near the toe of the dam was completed July 3. The access road
to the outlet works, with a traffic circle on the rim of the outlet channel, was
completed July 1. The road alongside the spillway and spillway channel, in-

cluding boulder guard rails along the rim of the spillway excavation and the

east ?nd west access roads, were all completed early in July. Miscellaneous

grading at the outlet channel was commenced April 9, and included a system
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of rubble drainage gutters and walls against the high ledge face of the original

stream control tunnel portal and berms and cobble gutters to take care of the
drainage of the high slopes of the outlet channel. These drainage works were
completed June 30, 1940.

Work on the main spillway channel was continued throughout the winter with
the work of excavating, sealing of ledge and shaping up the bottom and slopes

at the south end of the channel near the river. Gravel for the sub-base under
the riprap on the slopes was spread and graded as the excavation and shaping
up progressed. Riprap previously stored from the ledge excavation in the chan-
nel was placed through January and February. Soil dressing of the earth slopes

v.-as resumed May 6, 1940, and all loaming and seeding was completed early in

July. Building of the rubble retaining walls along the spillway channel was
discontinued during the winter, from December 16 to May 8, and completed
about the middle of May. The setting of stone masonry in the spillway weir
was continued and practically completed December 16. Cleaning and grouting
of the weir was continued until January 27, 1940, suspended until April I5, and
continued through May 7, when all masonry work on the weir was completed.
Miscellaneous work was done during the spring at the spillway bridge, including
the placing of concrete deflection walls on the sides of the chaj£nnel downstream
from the bridge. The ramp to the boathouse and seaplane hangar was com-
pleted in April and May down to an elevation approximately 50 feet below the
reservoir flow line. All the work of cleaning up was completed July 12, 1940.

The final estimate, dated September 10, 1940, was for $2,439,727.82. The
contractor's force in 1940 averaged 74 men, the maximum being 147 for the
week ending December 9, 1939.

The total electrical energy used during 1940 was 35,585 kilowatt hours, making
a total on the contract of 10,640,285 kilowatt hours.

The following subcontractors did substantial amounts of work under this con-
tract.

Lane Construction Corp. Bituminous macadam road surface
National Gunite Company Lining 68-inch pipe in tunnel.

The total work done and materials furnished under the principal items of

Contract 52 are as follows:

Earth excavation ........... 244,350 cu. yds.
Bock excavation ........... 134,420 " "
Consolidated pervious embankment ........ 39,000 " "
Rolled impervious embankment ......... 1,950 " "
Embankment by full-hydraulic method ....... 3,440,445 " "
Miscellaneous embankment.......... 195,960 " "
Selected coarse material .... ...... 139,570 " "
Crushed stone or screened gravel . . ...... 34,440 " "
Light riprap 124,730 " "
Heavy riprap 22,700 " "
Paving 2,900 " "

Soil dressing 71,060 " "
Gravel sub-base for roadB . . . . . . . . . ' . 11,920 " "

Broken stone base for roads ... ...... 3,410 " "
Broken stone surface for roads ... ...... 4,280 tons
Bituminous material ..... ...... 77,930 gallons
Stone walls 3,420 cu. yds.
Furnishing and placing grout ... ...... 950 " "
Portland cement............ 27,900 barrels
Concrete, Class A 4,610 cu. yds.
Concrete, Class B 4,950 " "
Concrete, Class C 2,270 " •"

Reinforcing steel ........... 329,074 pounds
Stone masonry 1,320 cu. yds.

Steel pipe for 68-inch conduit 382,900 pounds
Miscellaneous metal work .... ...... 313,020 "

12, 18 and 24-inch tile pipe . . 9,000 lin. ft.

Contract 66.—Contract 66, for constructing regulating dams on the Middle
and East branches of the Swift River, was continued to completion December
15, 1939, the work consisting of final cleaning up and burning of debris.

The final estimate dated September 14, 1940, was for $188,965.86.

Contract 67. Contract 67, for improving the access road to Shaft 9 of Quab-
bin Aqueduct, was started September 5, 1940. The work consisted of repairing

damage done by abnormal floods in 1936 and 1938 and improving road surfac-
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ing and drainage. The contractor completed the total length of resurfaced road-

way of about 575 feet of 2y2-inch top course of broken stone surfacing and
asphalt penetration September 1:7, 1940.

The final estimate, dated November 7, 1940, was for $1,428.96. The contrac-

tor's force averaged six men, the maximum being nine on September 12, 1940.

Contract 72.—Contract 72, for clearing a portion of the site of Quabbin Res-
ervoir, was continued to completion December 15, 1939, the work consisting of

removing and burning stumps, disposing of sawdust piles and cleaning up.

The final estimate, dated September 14, 1940, was for $476,374.54. The con-

tractor's force during this short period of completion averaged 16 men, the maxi-
mum being 24 for the week ending December 2, 1939.

Contract 82.—Contract 82, for constructing Administration Road over Quab-
bin HiU, was continued to completion except for suspension of operations during

the winter from December 16, 1939, to April 11, 1940. Berm ditches were ex-

cavated outside the slopes and in various cuts and excavations were made for

additional side drains. Pipes were laid and ditches backfilled with trap rock.

Stone fill bleeders in the slopes of cuts, cobble gutters and stone riprap and
paving were placed at various locations to improve the drainage where needed,

and loam and macadam berms were built on the road shoulders at various high

fiUs to prevent erosion of the slopes. Boulder guard and multiple-cable type
highway guard were place and final cleaning up completed June 5, 1940.

The final estimate dated August 10, 1940, was for $228,550.64. The contrac-

tor's force in 1940 averaged 31 men for twelve weeks, the maximum being 50
for the week ending May l8, 1940.

The total work done and materials furnished under the principal items of

Contract 82 were as follows:
Roadway earth excavation.......... 73,620 cu. yds.
Ledge excavation . . ... . . . . . . . 21,335 " "

Ordinary borrow . • . . . . . . . . . . 47,420 " "

Crushed stone 22,530 tons
Bituminous material . . . ... . . . . . 156,580 gallons
Gravel borrow . . . . . . . . . . . . 26,520 cu. yds.
Highway guard 12,940 lin. ft.

Trench excavation ........... 5,744 cu. yds.

Loam borrow ............ 13,390 cu. yds.

Contract 93.—Contract 93, for completing the East Branch Baffle, was con-

tinued to completion January 6, 1940, the work consisting of miscellaneous earth

excavation, placing of pervious fiU, screened gravel and riprap and final clean-

ing up.

The final estimate dated February 21, 1940, was for $25,102.08. The con-

tractor's force during this short period of completion averaged 26 men for six

weeks, the maximum being 38 for the week ending December 9, 1939.

Contract 102.—Contract 102, for remodeling property of the Commission
known as the Sauer House, consisted of four items. Work was completed under

Item 1, for linoleum, September 7; under Item 2, for plumbing, September 18;

under Item 3, for heating, August 15; under Item 4, for electrical work, Sep-

tember 17. This work was done with a force of two men. The total cost oi

all items was $1,524.50.

Contract 106.—Work under Contract 106, for the improvement of access

roads in the Quabbin Reservoir area, consisted of the construction by regrading

and surfacing of about 1.4 miles of existing road, 10 feet wide, from the existing

Greenwich-Hardwick Road to the East Branch regulating dam and the extension

of the same another 0.4 mile across the dam by surfacing, 10 feet wide, this short

stretch of access road previously constructed and graded under Contract 66;

the surfacing, 10 feet wide, of about 0.9 mile of access road to the Middle- Branch
regulatuig dam previously constructed and graded under Contract 66; the con-

struction by regrading and surfacing of about 0.35 mile of existing road, 20 feet

wide which connects the southerly end of the above access road to the East
Branch regulating dam with the easterly end of the Shaft 12 access road con-

structed under Contract 60 ; the regrading and surfacing, 10 feet wide, of about
0.1 mile of the existing access road to Shaft llA constructed imder Contract 20;
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and the construction by regrading and surfacing of about 0.8 mile of existing

Blue Meadow Road, so-called, 16 feet wide extending from the Winsor Dam
west access road northerly to the Commission's Belchertown nursery.

Work was started May 20, 1940, with clearing for a borrow pit area on the

East Branch regulating dam access road, and excavation for this road was com-
pleted June 21. Excavation on the Blue Meadow Road was completed June 14

to 21. At the Middle Brajich regulating dam most of the gravel for the two-
inch mixed-in-place surface course was placed on the road June 21 to 23, and
the seal coat was apphed and completed during the week of July 19. Between
June 12 and 30, on the East Branch regulating dam access road, the two-inch
mixed-in-place gravel surface course was placed, mixed with tar and rolled, the

fine grading completed and the loam placed on the slopes and seeded. The seal

coat was apphed and completed July 30 to August 6, 1940.

The final estimate dated October 22 was for $27,433.36. The contractor's

force averaged 40 men for twelve weeks ending August 10, 1940, the maximum
being 73 for the week ending July 20.

The principal items of plant were as follows

:

5 power shovels

1 road grader

1 caterpillar tractor bulldozer

1 steam and 2 gasoline rollers

Miscellaneous trucks, etc.

Contract 107.—Contract 107, for constructing buildings on Quabbin Hill,

involved two buildings, a utility building on the summit of the hill housing radio

broadcasting equipment and including a tower for a fire lookout, and a public
toilet building located just west of the summit and near the large automobile
parking area constructed under Contract 82. Excavation of earth and ledge
for the foundations of the utility building was started November 15 and com-
pleted December 1, 1940. The foundations were completed December 8, using

transit-mixed concrete from Ware. All concrete work and granolithic finish for

the tower stair landings was competed January 20, 1941, and all the remaining
concrete work January 28. -Laying the field stone and brick for the walls of

the tower and utility section was started December 9, and completed December
31, 1940, except for window sills in the tower which were completed January
31, 1941. Setting of glazed tile blocks for the interior and partition walls of
the utility section of the building was started January 3, and practically com-
pleted January 15, 1941. Installation of steel stairways in the tower was started
December 14, 1940, and completed January 13, 1941, and for the fire observa-
tion platform on January 24. The roof and cornice work was completed Jan-
uary 3, 1941, slate roofing February 10, and copper flashing February 14. All
electrical work, plumbing, heating and painting was completed March 29, 1941.
For protection of the work during the cold weather the entire tower and the
one-story utihty section, including the outside staging around the tower, was

' covered with tarpaulins and a steam boiler set up which provided heat com-
mencing December 7, 1940.

Earth excavation for the foundation of the toilet building was completed
November 21, 1940, and the concrete foundation placed. The laying of field

stone and brick for the exterior walls was completed December 6, 1940. Tile ma-
sonry for the interior walls and the ceramic floor tile was started December
31, 1940, and completed January 7, 1941. Marble partitions were completed
February 6. Framing for the roof was started December 6, 1940, and completed
Deceniber 11, and the slate roof was completed December 24. Plastering,
plumbing, ventilating, electric work, etc., and all trim were completed January 22',

1941, and painting March 6.

For the water supply installation, a 3000-gallon underground storage tank
was constructed and completely installed with all accessories February 6, 1941.
An underground pump chamber was built at the top of the deep well driven
under Contract 120. The chamber was completed February 8, housing a tern-
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porary pump for the contractor's supply. This was taken out, the pump pur-
chased for permanent installation was installed and the water supply storage

tank filled, April 23, 1941.

The construction of the septic tank for the disposal of sewage outside the
watershed was completed January 2, 1941, together with the 6-inch sewer hnes
from the two buildings.

Electric cables for connections to the buildings from the transmission line con-

structed under Contract 124 were laid in the trench excavated for the water
and sewer hnes. This underground electrical installation with protective creo-

soted timbers placed over the cables was completed in the trench backfill April

21, 1941. Gravel and crushed stone were purchased for the construction of paths
between the buildings and the service parking area at the top of the hill and
placed December 28, 1940. The penetrating and sealing casts of tar were com-
pleted December 31.

The final estunate, dated May 26, 1941, was for $72,477.06. In general, the
contractor maintained one 8-hour shift, six days a week, although some opera-
tions were on two shifts and some work was done on Sundays. I'he contractor's

force averaged 70 for seven weeks in 1940, and was much reduced after the end
of the year, the maximum being 114 in the week ending December 14, 1940.

Contract 108.—Contract 108, for the construction of a ramp and utility wharf
in the sheltered bay near the entrance to the spillway channel, was started in

September, 1940, and excavation, filling and grading of the lower ramp was
completed November 25. Similar work on the upper ramp, for providing access

from the Quabbin HiU Road, was started October 16, and completed November
26. This mcluded rubble retaining waUs which were constructed October 8 to

November 15. Paving and riprap protecting the slopes of the lower ramp and
the turn-aroimd area between the two ramps was practicaUy completed before
November 30, 1940. The grading of the anchorage basin to elimmate naviga-
tion hazards was completed September 27 to October 31. Ledge outcroppings
were drilled and blasted. The base course of crushed stone iu the approach
ramp and turn-around area was placed and graded in December, 1940. The
top course was completed and penetrating and seahng casts of asphalt apphed
December 10. Work was then continued on gutters along the approach ramp
and on riprap protection of the maiu ramp. Cable guard rail was completed
December 14. The timber float to be moored alongside the ramp and the gang-
plank were completed December 10. The construction of permanent fencing

along the spillway channel was started with the drilhng of holes in the capstones

and the ledge December 16, 1940, and completed January 8, 1941, This com-
pleted all work for the contract except for painting, which, on account of the

seasonal conditions, was omitted from the contract and done later by the Com-
mission's labor force.

The final estunate, dated March 18, 1941, was for $18,528.27. The contrac-

tor's force averaged 12 men for 17 weeks, the maximum being 24 for the week
ending October 19, 1940.

Contract 111.—Work under Contract 111, for constructing Winsor Dam out-
let superstructure, was started October 15, 1940, with the excavation of trenches
for electric connections to the transmission fine constructed under Contract 124.

The building is of brick masonry of stone trim and constructed on foundations
previously built under Contract 52. Anchor bolts for the steel columns were
set November 14. Structural steel was delivered to the job November 18 and its

erection completed "November 25. The laying of brick and stone masonry
commenced November 25. Setting of brick for the walls was completed De-
cember 31, 1940. The brick was washed and the joints pointed January 24,

1941. The setting of glazed tile for the interior walls was started December 11,

1940, and completed January 11, 1941. Precast concrete roof slabs were placed
January 6 to January 10, and the entire slate roof with copper cornices was
completed January 22. Guniting of the structural steel roof support commenced
with wrapping of wire mesh January 8, and was completed January 17. Plumb-
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ing, electrical work, installation Venturi meter recorders and all miscellaneous

trim was completed April 16, and grading and ioaming of the grounds and all

other work May 19, 1941. For protection of the work during cold weather,

a protective covering of tarpauline was used with heat supplied by coke and
oil-burning salamanders.

The final estimate dated June 11, lt)41, was for $48,060.36. The contractor's

force averaged 8 men for five weeks, in 1940, increasing to a maximum of 47 on
December 23, 1940, and being reduced to about 10 by the first of February, 1941.

The following subcontractors did s\ibstantial amounts of work under this

contract.

Federal Electric Construction Co. Electrical work
Dunnels and Lanagan Plumbing
West End Iron Works Structural steel

Contract 112.—Contract 112, for constructing a spillway at the top of Shaft

2 of Quabbin Aqueduct, was started in September, 1940, with the excavation

and removal of old timbering used in making the original shaft excavation to

sound ledge. The top of this shaft had been left, under Contract 14, in an
incomplete state, pending decision as to the construction that would be necessary

in case works for diverting the Quinapoxet River into the tunnel at this point

should be found feasible. The work consisted of excavating and regrading the

tunnel spoil areas near the shaft, encasing the top of the shaft with a concrete

collar, and paving a spillway channel for a distance of approximately 200 feet

away from the shaft toward the Quinapoxet River. Riprapping the new basin

and channel was started September 12, and concrete masonry October 21. All

the major items of work were completed November 18, 1940.

The final estimate dated January 21, 1941, was for $6,737.16. The contractor's

force averaged 8 men, the raaxmum being 13 for the week ending October 19,

1940.

Contract 116.—^Work under Contract 116, for constructing a utility building

in Quabbin Park Cemetery, consisted of dismantling the existing old wooden
building which has been used until now to house tools and equipment for main-
tenance, and erecting on the site a new stone masonry building, housing public

toilets in addition to the space for tools and equipment. The building contains

a portico which will provide partial protection from the weather for some of

the memorials removed from the abandoned towns in the reservoir area.

Work was started promptly, and the existing buildings razed October 29,

1940. The building foundations were completed October 30. The laying of

stone masonry with stone collected and delivered at the site by the Commission's
labor force, as hereinbefore noted, was completed October 31 to November 22,

and damp-proofing was placed on the insides of the walls November 26 to 29.

Concrete work, including the portico floor slab with granohthic finish, was com-
pleted November 29, using transit-mixed concrete. The cesspools and all

plumbing work were completed November 11, and electrical work November 30:

The roof framing and boarding were completed November 18 to 22. The setting

of glazed tile blocks for the interior partitions was started December 3 and
completed, washed and pointed December 30, 1940. The chimney was built, and
all other rubble stone masonry completed, December 26, 1940, and pointed later.

May 14, 1941. Laying of slate for the roof was started December 13 and com-
pleted with all flashing work December 31, 1940. Heating, plumbing, electrical

work, and other trim, was completed December 30, 1940, and painting Ma,v 15,

1941.

The final estimate dated May 22, 1941, was for $10,871.36. The contractor's

force averaged about 12 men for eight weeks, the maximum being 16 for the

two weeks ending November 16, 1940.

Contract 118.—^Work under Contract 118, for the construction of stone
masonry posts and walls and other miscellaneous work at Winsor Dam and
Quabbin Dike was started October 23, 1942. Under the provisions of the con-
tract, the Commission was obhgated to furnish stones for the masonry, cement,
sand, gravel, loam and drain pipe, and to do miscellaueous work in p'reporntiou
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for the contractor's operations. A labor force averaging 10 men was so employed
for about six weeks. The contractor started work on October 28 on the masonry
posts.

The final estimate, dated July 29, 1943, was for $512.07.

Contract 119.—^Work under Contract 119 consisted of furnishing and setting

two granite pylons in the traffic circles at the ends of Winsor Dam. Founda-
tions had previously been prepared by the Commission's labor force using
ready-mixed concrete from Springfield. The stones were delivered at the site

October 10, 1941, and set in position the following day. The lettering was
cut by sandblasting and completed November 18. All work was completed
February 21, 1942, when the bronze state seal on the pylon at the west end of

the dam was set.

The final estimate dated June 8, 1942, was for $4,588.00. The greater part
of the work was completed with an average force of two men for 16 days.

Contract 120.—^Work under Contract 120 consisted of drilling a six-inch di-

ameter well near the parking area on Quabbin Hill to determine in advance of

the construction of the Quabbin Hill Buildings the possibility of obtaining a
suitable water supply therefor. Work was started August 21, and completed
September 6, 1940, with equipment consisting of one well-drilling rig. The
well was started at about Elev. 999 and drilled to a depth of 165 feet. The
casing was sealed to sound ledge. The 24-hour pump test showed a capacity of

about 15 gallons per minute, which was satisfactory.

The final estimate, dated September 25, 1940, was for $677.40. The con-

tractor's force averaged two men for three weeks.

Contract 1S4-—Work under Contract 124, for the construction of a trans-

mission line between the Winsor Dam outlet works and the Quabbin Hill Build-

ings, started February 10, 1941, with the clearing for the pole line which was
completed February 22. During the next two weeks poles were set apd back-
filled and all cross-arms, insulators, etc., installed. Placing all overhead and under-

ground cables was completed April 5, and the installation of transformers and
switch panels, April 15. All work of the contract was completed April 25, 1941.

The final estimate, dated May 2, 1941, was for $15,142.00. Most of the work
was done in seven weeks, with a contractor's force which averaged 19 at the

start and was reduced to 10.

Contract 125.—^Work under Contract 125 consisted of the construction of a

marine railway on the ramp in front of the Administration Buildings. The
first load of rails was delivered on the job September 4, 1941. By September
11, the laying of the rails was completed except for final adjustments after the

installation of the dolly. The fabrication of steel for the main ramp dolly, the

caster dolly for moving equipment on the level from the head of the ramp to

and from the hangar and boathouse was done in Somerville, Massachusetts.

The first delivery of steel for the caster dolly was on October 6. All work was
completed December 17, 1941, with the assembling and painting of the ramp
dolly, caster dolly and removable bridge.

The final estimate, dated February 20, 1942, was for $8,800.00.

Opening of Hultman Aqueduct

Construction was sufficiently completed to permit plans for a celebration on
October 23, 1940, of the opening by His Excellency, Governor Leverett Salton-

stall, of the new pressure aqueduct into Norumbega Reservoir. Following an
inspection of the Quabbin works, the Governor's party motored to the Ware
River intake works in Barre where the Chief Engineer explained the automatic
features of the operation of the diversion works. At the pressure aqueduct
intake arrangements had been made for the Governor and party to inspect the

interior of the 12%-foot diameter pipe. The Governor entered the gatehouse

and opened the sluice gate, allowing the first water to enter the reservoir from
the pressure aqueduct.
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Careful plans were made in preparation for this event. The entire line was
first inspected and cleaned, then the upper section, including two miles of the

12%-foot diameter pipe and three miles of 14-foot diameter tunnel under
Sudbury Reservoir, was allowed to fill and this section was disinfected by
heavy chlorination. The control gates at the uptake shaft from the tunnel were
then opened and the disinfectant allowed to flow slowly through the entire

length of the aqueduct past Norumbega Reservoir to a blowoff into the Charles

River. The entire line was then thoroughly washed of the disinfectant by clean

water from the upper intake. Throughout this entire process, and on the

occasion of the first flow to and into the reservoir on October 23, careful plans

had to be made for the safe acceleration of the entire body of water at the

proper time but particularly to meet the requirements of the celebration. The
water in the aqueduct was in effect a solid battering ram 18 miles long and
weighing about 300,000 tons. The entire operation was successfully carried

out according to schedule.

Storage and Flow Records

Quabbin Reservoir Storage and Release.—Following the plugging of the

stream control conduit at Winsor Dam, as previously described, the storage

of water in Quabbin Reservoir was commenced on August 7. 1939, the date of

final closure of the gates shutting off the unrestricted flow of the river. Quabbin
Reservoir has risen at a rate somewhat better than was estimated at the time

storage was commenced. The accompanying table shows the annual rise in

water level and the amount of storage accumulated. The figures in the table

are for the storage above the sill of the lower intake in Quabbin aqueduct.

Elevation 528.00. Below this sill and hence not available for draft to Wachusett
Reservoir there are about 1*0,000 million gallons above the reservoir bottom.

The quantities diverted from the Ware River to Quabbin Reservoir are given

below.

Ware River Diversion.—^Ware River water was first diverted westerly into

Quabbin Reservoir March 21, 1940. Diversion both to Quabbin Reservoir and
to Wachusett Reservoir continued intermittently in the amounts shown in the

accompanying table.

Sewage Diversion from Ware River Watershed. The Rutland-Holden sewer

continued in operation. On September 24, 1942, sewage was first received

from the Holden Hospital to the completed central portion of the sewerage

system of the Town of Holden. The entire system of sanitary sewers for the

town, which was constructed as a WPA project, was ^:Ccepted and put into

operation by an agreement \vith the town dated November 2, 1943. The
system of sanitary sewers for the Town of Rutland, which was similarly con-

structed as a AVPA project, was accepted and put into operation by an agree-

ment with the town dated September 17, 1945. The quantities discharged

from the various institutions and towns into the sewerage system of the City

of Worcester in the City's fiscal years, which coincide with the calendar years,

are shown in the accompanying table.

Delivery from Hultman Aqueduct to Distribution System. Pending the ex-

tension of Hultman Aqueduct to Chestnut Hill via the proposed City Tunnel,

this aqueduct has been used to a limited extent commencing July 28, 1943, to

supply Spot Pond and to reinforce the Northern High Service through the con-

nection to the Weston Aqueduct supply main extending northerly through

Arlington and Belmont. It has also been used occasionally, commencing April

30, 1945, to reinforce the service to Chestnut Hill through the collection tq
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the Weston Aqueduct supply main extending easterly through
total supplied to the distribution system in this manner is shown
table

:

Gallons Delivered to Distribution System

Brighton. The
in the following

January-
February
March
April
May
June
July
August
September
October
November
December ,

1943

116,860,000
972,110,000
578,780,000
602,460,000
634,020,000
704,590,000

812,
720
680
594
669
781,
822
853,

1,034,
810,
702
682

1944
740,000
970,000
950,000
260,000
710,000
420,000
880,000
750,000
990,000
780,000
780,000
,330,000

970,
959,
949
917,

1,774;
1,645
1,407
988,
855,
844,

1,007
1,586

1945
670,000
530,000
420,000
630,000
380,000
010,000
280,000
970,000
810,000
480,000
680,000
,620,000

13,907,480,000Total 3,608,820,000 9,167,560,000

The totals delivered in the fiscal years were as follows

:

2,904,230,000 gals, in the year ending Nov. 30, 1943.
9,189,820,000 gals, in the year ending Nov. 30, 1944.
7,898,970,000 gals, in the seven months ending June 30, 1945.

Dedication of Winsor Memorial

The memorial to former Chief Engineer Frank E. Winsor, located alongside

Administration Road at Quabbin Reservoir overlooking Winsor Dam, was dedi-

cated June 17, 1941. This memorial was erected by Mr. Winsor's many friends

and sponsored by the Boston Society of Civil Engineers and the Northeastern
Section of the American Society of of Civil Engineers. It was presented on
behalf of the engineers by George T. Seabury, a lifelong friend of Mr. Winsor
and Secretary of the American Society of Civil Engineers, and unveiled by
Edward Winsor, Jr., a grandson. It was accepted for the State by His Excel-

lency, Governor Leverett Saltonstall, and Chairman Eugene C. Hultman of the

Commission accepted its custodianship. About 250 ofl&cials and guests attended

the dedication, following which they were served luncheon in the Commission's
seaplane hangar in the Administration Buildings and were conducted on a tour

over the work.

List of Drawings and Tables Appended Hereto

Takings of Real Estate and Water Rights for Quabbin Supply.

Status of Contracts completed between November 30, 1939, and June 30, 1945.

Status of Contracts in Force on June 30 1945.

Canvass of Bids, Contract 94.

Canvass of Bids, Contract 110.

Canvass of Bids, Contract 111.

Monthly Rainfall at Stations on Ware and Swift Watersheds, 1940 to 1945,

inclusive.

For data on contracts completed prior to November 30, 1939, see sixth to

fourteenth annual reports, inclusive. A General Plan and Profile of the Present

and Proposed Metropolitan Water Supply was included in the geological report

appended to the 1935 annual report.

For summaries of rainfall for years previous to 1940, see 1935 to 1939 annual
reports, inclusive.

Respectfully submitted^

KARL R. KENNISON, Chief Engineer.

20 Somerset Street, Boston, Mass.

January 15, 1946.



P.D. 147 53

II 5

in
W
I—

I

t-1

Ph
Ph

CO

P^

>
p:?

P^

Q
<1

CO ^

CO S
ffi o ^O o ^^

..

CO >H P^
O

Ph ^

P^ o

. H
P4 <1

CO '^

H
<^
H
CO

1-3

P5

O
CO
O
!2;
I—

I

M

ce ID «
gas

a H

Q H

^ !z;

» tf

O < <1

<! ^ "s!

02 S 02

o> ;3 (M

rt S

2 <^

P. «
.2 * ,S

fi S Ph «

^ «

.2 ^

5 ^

10 50

M -^



54 P.D. 147



P.D. 147 55

05

-5

Q
12;

m O '^

^ ? f^H CB M
H a S

o
o
>^

o
Ph

H

pq

O

Q

P
PlH

^ p^ 8OH
O W cc

^ O
<!

<A
H
O
O

O

P

.2 ">

o

ce^



56 PD. 147

pq

>
O

pq

Q
W

i-q

Ah

O
o

O
<
H
o
u

o

<tj

H
CO

o •-

Q "3

CO fe

iz; a

,H rH O

CC SQ

iH in 00



P.D. 147 5?

^ CD iH

s

OQI-I

<0

fl o

« w ? C5

^6
^ a

> s

SUD C5

fl p,

o a
03 O

O g-

P57

"5 °
OS »

h cS

^•5

a 3

26

o ©

a o D*

fl g" St

'M^

Wi-5 d
APh o

CI g

S'3

o

u Z ^

Q £
.2 g

3®

.S<j

— a; r-i -W +-
^r^fU ia.2m a o

a 2 <B
tH > -

fe-d Pi

<o

•3^

tjH

1^ Pt

.2 p. >

h <I>

^2
S
^ as

p\>.



58 P.D. 147

O "3

I
CO ^ CO 03 t- iH rH

tH t-

Q

CO

CO oj in "O

w

>
o

m
Q

W
•-:;

P^

o
u

s
o

o
o

§

<

^

iM m "-I - ;^
rH ,-1 (M ^

" Q
S S

w
;w

w K o pm o (^

Q



P.D. 147 59

Oi »0 CO CQ
IM ^-^ tH M

iH t> <0 rH

C<1 to 05 CO

H in



60 P.D. 147

I

^1

H



P.D. 147 61

o
03

s «

r-l rn -^

r-l 1-1 CO

^ -2 :S

^ rt

^ w ^ ^ W S



62 P.D. 147

o

<
H

w

12;

o

IM iH r-l rH tH m

111

^ ^
S S S3 >i

>>. Cj O) Oi? W rt --

CO

i-J lO o
(> in rH

«5 r-l rH

O iH r-l T-l

rH tH -ijl

.3 -5 n
.£; fi

« «

^ ^ I '^ w



P.D. 147 63

to (D l-

n N CO CO CO CO

CO O) o> 00 iH l^ CO CO "H

N CO CO

r-l CO 0» tH

O C4 CO

O ^ •<*

o «o C^

e« th t-! T-l rt *

1H O iH CO CO CO

N in (N

00 00 05 iH o to «o

OS

•q in



64 Vl>. 147

02

M

O

o
02

CC to !D dl di W VC

CO



P.D. 147 65

u5'^tDOt-oo-*mm05iHlOOsOMojot-coomcn

N<OmN-»1ICOOOOJOOO(M

ooooooooooco

SVlt-->ttO«>(Meot-00O5Tj( ocomioooiOoosiHiH
<* O N t^ CO N t; 00 T(( 05 N

^^^CflCOTjtcOCO^COCO

O5500inoot-'<lioie<i'*50

0>a0N(N0>TjlOOTT)l00C0e«oooiain«ot-ooot>

t- o » t- •* t-

T-tCONrHrHMNTHNlNCO

Q0T)(rHOrHIMO-*C-ON
OlHTJHOOOtfjTJIrHTjJON

rjHTl(T)lTjllO«0-*Tj(in-<*Tj(

r-l N « iH rt

co->*Nc^iocoe<i'«l'-<*coco

t~



PD. 147

•if



P.D. 147 67

H
U
»—

(

<
H
1-1

2 z
o 2

W 5

O
H

H
<
H

<
u

<

o
u

a.

D

H
<

O^ CO



68 P.D. 147

no

E^S

O -^ C3 t- OJO Ol O CD 1-1

COOSCSCDCDC<IOt>t>THOOOi-^CCrHOOiOCOt-OO



PX). 147 " 69

Eh ^

W o

•a 3
a "^

W o
h CO
C3 .

o >

>5!?

W 2

^^

rH »H rH OS

mOJCOiHCOtOOOO
t~a0Ti*iOO505O5C3
i-llOCTOrHi-INO

O •»* O O 05 O O
O 00 o o o o o

ooccooinoo

OOO^OOOOO OJCJO oo oOOOOCOO'^OO toOO CQ o
dd-*odt>od t^dd fi d

OONOOOi-lOO toOO
O O 00 t-. O CO O O 00 o o

O 00 « o to o c
O tH to O tH o o
c> ci ri <6 n <6 (6
« OS t-

oooinoot-oo ooinOOinOlOtOOO OOi-(

O iH o o

rt CO

CO .-I

to to COinOOt-t-rHOO
N O t-rHint-TilO
iH rH r-IOOC-Mlr-ICJ

aC?

sS.
1^ 2

i 5 o

O .5 a
o

2 P-OQ"^ *(
Eh p< > P,

ti a a

'&^^.^
° 3^ a bD

a"^

. O P<
hi a

S ts—

-

a ql)

.2 -g a

<- .S t)

— >>

2 ft fta Q. ;3

.02

w

ftSQ

3C. -S^ <o

OQ-
a

z "^

I n) ft 4> 3
iH o cac-<

. _ . - «
4<! a ,« a

o o o tu .S
55 a s a ^
£ w S D- ja
2-< 2-^ *

OS c3

<t> o

c -^
•<

a a-

.a o o ^

o

3 -go 9, S
e8<l

a a^
td M

CQ pi,

I ^^

O -«
^-' - to

-«^ CO gj

a PU
'^

* i? O

a^

w c^ o-
K W oQ

Eft



70 P.D. 147

m o



P.D. 147 71

O ^
Pi H
pq Ph

Q g
O X

-3 O

E-t a

6e Tf



72 P.D. 147

H
pLf

U
X!

H
O
P

I—

(

w

a
i^
o

o
I—

t

H
o
w

w
;z;

o
o
pq

Q
I-:;

O
Q

I

H

W
O

tH S

-2 S

-« s

>< o

(h o

O lOO
OOOO

CO COr-l
to t-t

W 2

OOOOOlOt-t-05000TJI



P.D. 147
*

73

to

U)U5

^s
a
Wo

• CO

S 2
as

Ho
U CO
•s ^•

>; o

Mm
H Til

Ko-

>io

» o

.-^ O
T3iH
C -

a o
u

.

cs >

>"^

Is
(xJO

r-l -^ r-l 00 Ml t- -*
in-* iH t- m CO t-
t-iH O O t- IM

ooooo oo

ooooooo

oooo ooo

O) t- oo ^ 00 in
(O iH coin rH
N 05 O t-

^ o'co"

in »H r-l 00 O OS 00
-H th in t- t- CO
0000 N 05

iz;

o
Eh

... o
r-IOJNf

H .oooo^
w oooog
H !2;^;^;z;<i s

^ Si
»-~- o .

•Sow
S3 B J .

^3 w t3 e<

•o's ft 2 =^ « ft o c

f^
12; Eh Eh H Eh W

W i-i c>2 CQ OQ 00 H

WI^IOOOOEh
C3WOOOOO

^ o £ '-' o
o o
H Eh

H

O
X
W

H
O
Q

pq
<:

P
C?

f^
O

o
H
O

W

P

H
p^
t—

I

o
P4

Q
O
O

t-lt-



74 P.D. 147

o 2 ^ N lO
tH C! in
00 05 (N

CO in

X05

ONCO-HCOt-COOSr-lt-rHCqiH
lOOCiCOCOt-(NCDt-COOC-^CO
VOrH 'll-*-*lOO)00incCrHr-l

Bl o

ooooooooooooooo

o
W o"

oooooooooooooooooooooooooooooo
o' c' d o' d o' o d o o' o o o d d

O

W
<1-

UiC
o

o
t—

I

H
U

o
o

Q
o
o

!x £

>*£

H =

^1

H

& o

§5

Soft
_g o o

5 ggp. g !

H

;2i

O
CO imoo

f~l



P.D. 147 75

o 2r_t 1-1

'=1 S
a

H o



76 P.D. 147

O
X!

5 •="

•« i^

OlOJO
in coco
0> COTiH

ooooqq
odd

00 rH
in CO



P.D. 147 77

in«5 w
CO t-Ol
lOOt-

00 iH in iM to o CO
CO o> >n o t- i> N
t- iH Cd C- O CO iH

to incD in
00 CO 00 (O

ci'eoicJ'Tjr

CO_NM
i-T'^'co"

OCOiM
o coco

«»coo>
o>co

0-* INNONO
I©, in CO rH05 CO

t-^Dinco

00 ffl to (D
0-* in

ooo
o coo

CO coo
«»OlO 03tO rHO

toeocQ
OCOO)
NOtO

-"JIOOOOOOCOOOOOOO
r-i d d d c> d dom 1H COiH 05

in o> to o
CO OS 00(35

inoo *
iHOOCO

O C0 50000 o
OiH'* (Mooo

th oinos
rt tOOO Nw^Nin

O IMCOOO) to CO

Orj(

00 CO t-N
coinoo t-
COeOrHOO

oinio
«»toin

cjuseo
NOt-
t-coco

CO rH in CI rH t- CO
Tfl O 00 CO lO t- rH
N 0> Ci 00_iH H
^to'dt^cf

tON

» toci o
iH iHinoNO iHOO

o»oo
S^'^tO
too

" K aj lo

oogS

« o »^
; ® o

5 p. So a

I^Ol (D S

E4 O gn U

N O c3 CS

so

-si

S o

OB 5 fl 5, H o

f) P< e a>

l-l iI)|V].S O
aJTSrSWS

ti M w S" ft ./d ts 5 (D

ft o « o Ma ^< =*

'-' i-i s 'S T3 .2

•a « ntpi fl

o o ^p ° o

9 II

O&H

o o

5PW

3|^

sagas'

3 lis
g o <s ffl

OQ H



78 P.D. 147

o 2r, r^

H s

00 in CD CD
o> t- in ^
t>Tj( in in

Ol -H ^
i>(N in
l> rH CO

WTfco'
N (N CO

CO 00 Tf t> iH t> O
fq N CO o o t- o
t- oi in oi t- CO 00

PL,

o
X

w o

-ss

o o o o o o o

oo o o o o o

Q
<t3

Q

o

t« °

t^^

to t- 00 o
o to o en
N 0> W 00

cq N cooo
CON in t-

'^iH to*

Tji t-in t-
ooin N m
CQ t-vn CO

>*coo
MOJO
iH Tl( CD

t- "HCO
00 coco
«s-in M

H to CO

OOOOrHOO

oo o o o o
o q o Tf q q
o d o' i> o' o"

R P '-i

d oi d
»co

o
1—1

P

u
CO a> ooo
tH 05 0J 01
NNintD

CO ini-i
Oi to to* -* N

O

P^
l-H

o
>

CO

pq

2a



PD. 147 79

0><M

in <o

ooo in
t- O «D
00 t- 05

OOO ITS

05 m CO
NOJCO
(DOOO"

to in ;o
M CO-<J<
«©''Hin

o coin
«©'ao o>

CO O

CO 1-1 (N

^Nin

ca * o>
•H CTi N
6^ CO O

CO in t-
t- t- CD
eS'iMco

in t> in
«e.inN

in (N

OllN
©to
coco

00 CD (O
t> in t-
t-io t-

T)(0
o ;d

t-05T)(
Tji in o
rH t- ^

in inoo
O CO

N lO
CO<D
OOM

00 .H O
•<* t-00
€©00 0)

CO t-N

INCOt-
O) ooco
rH-^in

CON 00
;DtH rH
CO CO_(M_

cfrHOo"



80 PX>. 147

t
H

O
X

W
I—

(

Q

l-H

o

t—

I

o
>
p^

P^

o 2

« o

d S

PQ



PD. 147 81

O
XI

Q

O

en-'

^§
)-s

bum

^sa"
Wo
.03

o ®
a§
t->-5

^2
Wo'
03 .

to >^o

Mm

Wo-
<« .

>^3

Ml

CO

c8 >

03 >

a-
wo

o o»
00 (M
00 CO

00 00
00 OS
CD C-

iH 00
•*CO

ooo
to 00

t-co

S o-• o-aDO 03
< in

p ea a

iH t-Tf

ot>oo"
iH 00 no
T-l CO

iH 00 O
CO in
6»Kn

CO inTii
00 ovn
oj oi CO
(MOiH

« 05OS
in t-o

0>IM O
CO 03 00
N COW

COIC 00
Tjl <M 00
in 05 »n

iH tOTt

OO Oqoo
odoo

oooo'*
co«o o
•*iNO

lOIMCO
t>caq



82 P.D. 147

Cj 1-1

E^S

cot--"* o in
to to

CO



P.D. 147 83

E5S

rH mo CD
Tj< <* «5 T*

r-l in N

00 00 CO

O! 00
to IN

00 CO r-l 00 CO
COt-M

t—

I

I—

(

<:

Ho

So*
Pa CO
e8 .

a, >
><5

Wo-
14 CO
eg .

<B >

« o

HO

va 00

CO CO

00 CO N

rH N N

t- t-in CO

th i-iin CO

co;d t- 1-

N CO t- CO



84 P.D. 147

t- 00 N iH in o
5D iH Tjl t- 05 t-

OSN-* TilOr-l
iO T|( CC rH O CO
CD 0> in IN Tjl 00

oco
in Tj<

^ CD

W o

1-1 o o o o o
o o q CD o o

CO O CD oo o
CO CO
iHin CD rH

o
X!
H

o
1—

I

H

h^
O

&^
O

o
I—

I

P
1^

O
t—

I

H
O
H
O
PM

Q
W
P^

CO
Eh

H
CQ

W
u

^ s

>< o

>i;l

a .

W 2

t- coo oo o
CO o
(N in

OliHiHOO-*
r-ICO CO N
00 t- 00 CO

00 rH CD C-t- tK
ooooi>(3> t- in
COiHOOOlM CO

incom t-oin
00 in in CO CD o5
in 00 e<i in Tjl 00
com tq (N (MOOo >* oo_^o» t- 1-

t^t>Co"cO iH

th CO in 00 <ii o
cooo iniM ca
NCO CQ t-co

<

l-c I

^3

o a

• o 3."

ce c3

E^^

coooi- o o o
CD t- CO C3 O O
00 00 IN d CO Tjl

05(NIN 00
iniH 00 in

iH OrHO com
coin COO 05
iJI05^00_CO 05

Ncoco" CO

T-f 00 in rH CD O
rH -^^ CO CQ 01 O
00 rH (N t- d O'
CO CCl OrHrHOO
•<* 00 OOOcOrH
t-Oo't^N Tt

* mcocdoo^ CO coco rH t-
*inrHrHt-

t-rH r^OlinO
coqqcoojo
CD rH iH Tjl t> d
m-ijiacDt-
05 05 rH CS t-

<

a J-

-
I

o aCQ

:S a

o a

gap.
• o fl'So eg-
VH«W

. o

5a o
cs c8^

^j3-«o a
- T * O «

5'5
O »H

HPh

o CO
0100
e»co

coin
cam

U P(

m
•3 ^A..

5 tng^

m g a

u, CQ j3 to « m^ .2 dD rf ?

p.a ^^1
-S-SH
o o

o

p^

oco
com
TjlOO

05 CO

dooMO

5 cS

^03(4



P.D. 147 85

t^ a

in t-oo
<* loin
r-l <x>m_

to" -ia^

O) t-IM o occ
00 !D Ol 05 Tf 03
«0 Tjl •* in 05 CD

o eo o t-co iH
O 05 05 t-rH I-l

to CO CO ci i> to
CD CO in O) tH Tjl

00 CO t-_^t- 00 r-t

CO CO CO CO rH CO
00 •«# r-( 1-1 IH
€©^in

"Ti ^

oo
oo ooooo o oooooo

° s

Ho*
V|CO

a >

oooq
6 6

oooooo
qqqqqq

Wo-
oooooo

oooooo
qqqqqq

P-i

02

Ph

H
O
P
Q

<

O
H
02

C3 >
© o

drH

inci

Nin

OOOOOOiH

r-l OtO OTjtinoD
t^ q 013 N q 00 tr;

^ dddo>dt>
in inca * in->*
00 rH OJiHiHO*

o
t—

t

O

PL,

PLh

02

O
P
Q
W
P

oto
OCO

CO CO

iHrit

t>0 t-iHOOlH
to 000009 iH
T(l r-ltOCOiH

05 t-lOOCOO
CO q "i; q N q
coo •^ coeJd
in "^ OS oi in
in Til CO into

N t-toeiieoin
t- oo in N CO CO
t- o_w in 00

ei'oTco'io"'"*"
rHtO
«»C4

* I,

s

H M .
C^M in

S "^

5,-° *

o.... .M
in

<m g

OOOo!5OODOH

•OOOOghmmmmS
<!OOOOH

TOQaQOJCBW

f^OOOOEH
PhOOOUO

O
&
Q •

&
0? •

o •

Eh
t»

^<

o
Eh

P

So

« o .

> IS a

,.2 I"

Hw

l5 o*

S^ g"

S ft

ti « t«O m



P.D. 147

o 2 >* C<I CD -^ 00 T*
00 0> O CO CO lO
tJI CO iH in cq cc

otomooincor-iiHeooinoomtcaoooom
T);cO'^iHNiXOMl>Tt|t-0>ONOt-00000
iMcDt-o>ino5coT)<c6>m>cdcorHcOT)iooin-#
r0001IMCOlMt-05CO'-ICO'>*CDr-l050000COincX)
CO 00 in CO CO O CO tH 05 CO CO -^ CO O 05 05 iH rH O

05 in -^ in lO T

W o

ooooo ooo o o o o
<3 O O O o" o oooooooooooooooooooo

H o

iH O r-l in'"* o
^ tH 00 rH

oooooooooooooooooooo0C3000000000000000000
oooooodc500<Do'cr>oo<Dooo'o

.9
'^

M O CD 00 CO O
«© -"Jl iH 00

COM,H
oooooooooooooooooooo

o
I—

f

H
o
H
CO

Ah
PL,

u
Q
p

;z;

>< °

t^z

t^ll

eao in o CO o
1-1 OOOlO
N ioin-«jt

i-io th in in N
CD O 05 i-J CO CO

05 o in "* 00 oi
1-1 CO CO to c-
t- m t> 00 CO* tomtit-^

T|l C» C- i-( 00 N
in CO <# cj m <ji

in CO cQ CD in in
tJ( 00 O r-l T)H in
O) N 00 CD_^CD IN

*®'t>co'"cD'iM''ci'

Ht3 fl



P.D. 147 87

ooin o
CO o •<*

ocJco"

O lO
in 03
oin

oso
00 00
m o

) oo
) tHO)
ICQ t-

oooqoq
odd

oiin* o

^ TlICO
CD 0>n

OSOt-
Tji ooo
ed to CO

t-oo
loqq
oddd

ti .. ? "S

CO

^O P.

& b; U

5 rt

o tat

coco
CQ «
CO CD

t-in
CO (N

ino"

00 CO

t-00

oin
O (N
in>n

3 "^

"P Bh J-

Mo §

(2

oo
0-*mm

00 in
<Ho
ino

o m
00 05
*co

".;, o

_ 6» - •<

tn >-i fl 2 rt

Q ^ a fe>
"I' •

" a « §5 ft

"-I > <B P «^
^ S^ c« it

S "^ « m'SW «

04 O CS 01

o >n CO
qqcq
diri t^
si'CO CO

00 OS

o inooOON
(M-* in

O COr-l

>-<co

CO

I III
I

« W Qj

I

«:§&
I oxTJ

I w
I cs

'
'



88 P.D. 147

o 2
Eh

'-'

•3 o

to into
iH ooo

CQ Ol o <Xl O C3
rH rH OJ to •<* Ol
•*' d t-^ >*' t^ oi
t> lo t> rt in cc
00 o oe<i CO «D

NOO W CJOJO CD [-0 iH
IH OTiH 00 t-

oooooo ooooo

-d 2

Ah

o
X!

o
t—

(

H
o
CO

>H

Ah
Ah

P
CO

O
P
Q
P
<

a
p

>^ o

>< ^

W 2

CO in o

O
• -M

Zl^lEH

OOg

Ml—iS
EhEh^

««^
ocoqH

OOE-i
ooo

oooo
6o

O rt

ft . tD •

03 W

s <y

gf^ Po
=1 P, 03

O Mkj

Ah

o
H
O
w

o
H
P
I—

I

A^
H
C/2

O
P
Q
P
O"

HP
P
W

I =^

K «Ph

> ^
O „ „

5 3 S

oooooo

oooooo
o q q o q q

« O 00 ON



P.D. 147 89

r-l t- t^'-'.e^ » CO (33 t-^-H 0> rH r-< tH * 0> CX3_«O_0O

TtTint^

WCD
©<*

coo
cooj_

oo'cT
w o

OlOt-
o in iH

oooooooooooooooooqqooqqqoqoqoooo
o o c> d d o d d d d d d o o" d d

oooqqo
d d d

oooooooooooooooo
qqqqqqqqqqqqqqqq

ooooooooooooooooqqqqqqqqqqqqqqoq
dddddddddddddddd

ooooooooooooooooqqqqqqqqqqqqqqoq
dddddddddddddddd

!00JrHOoot>O(Noomooo>n
coq qqqqqq-nqqqqqo'H
dt-dddddd'^ddcoininio'"*
oocoQO o 00 coinmc-rH

dicito ci d r-T*' m"
lO-^CJ in 03
te-r-l tH

ojONinTjicqinotocco'^oooo
^f lO CO Tf t> t> N CO N 00 o q o o o q
id N <D t> d t> d T)i *' cj 00 "H d d d d
cot-t--<*->#ooo>N'Hcot-to«©.
05 CO C» lO COCOrHOCOrHOlin
t-'t-'dej ncoeiao eg'co"

«3»00(M CO-*'* 1-1

COi-IN r-l

oooqqo
<6<6o

oooooo



90 P.D. 147

H

O
X

o
I—

I

H
O

o
I—

!

H
pq
I—

I

H
t—

I

Q

O
P
P

G?

iz;

o2

E5S

13 iH

HO

Wo

Ho
Si CO

^5
Is

cS >
<» o

at
a .

1^2

^^

ISH

HO

<C rH ocoosca-^omojooooin
COCOt-OtOt-TjlT-ICOi-HO)
t-o«Drt05m-5)iiHOio

05 tt>

10 OS
c-t-

ro o OJ

t-to



P.D. 147* 91

>n tDO> to 03 t-

® Tjl 00 * o_t-

in -"t m
1-1 ino
T-l CO r-l

ooooo oo o o o o o

oooooo

oooooooqqoqq
dodddo

oooooo

oooooo

O'^OOO rH
o q q q •"* i>
«' d OS to d •*

lO 05 -^ l> O^ 05

^d^jTi-rm"

H SO .0 .

« ^ So

Eh
E-i Eh E-i H EhM
<!<i<!<l<10

Eh^EhEhEh

Doooow

OOOOOg
E^E^HHHf^OOOQOW
rtpHpH«PH^
EneEH^E^M
moqcbcesqH

OOOOOE-ODOOOO

C •

^^
"o
QEh •

Eh

o
>
p^

CO

P^

o—

I

H
P
W
I—

I

P5

CO

O
I—

I

CO e& rH

o
I—( .

O
P^
<j^ . . .

^ I

iH 00

rH d

w ""So

1^ $E CS d

H

ooo
ddd

ooo
9 99

cooo
lO qq
cad d

.o2
Eh

mo
03 CC

o2iz;

o
.9 |l^
c oOpa
.2 ^

22^
EhEh«

««^
EhEhW
cccoS

OOEh

So
«^-

mxn

M

<^
^2
H O

Eh



92 PX). 147

BS

Wo

Wo
0) >

FC3 OS



P.D. 147 93

o 2 CO CO N 00

el
"^

-b 2

>* S
CQ

O
P^

O
:?;

o
H
pq

H

H 2

^^

H «

>^ ^

a ^
3 M

CO ;2

"H a.

« «
©fife S 5

•3 S

a £

< <)

« (N CO

"« S 2

Eh H t^



94 P.D. 147

G



P.D. 147 95

moo o CD
t- to o
CO (N t-

rH!0t>tDU5rHC6t-00OT)<O
t-;Oiqt>'^CO<0«D13)OU10
coO'^ooc*oocoooomt>
05 •* in ^ CO N t- in ri< M* in ooo w IN *

>no
rHIXl

OiHMMin 00 in t* o>
<o t- .-H in
IN i-( -^Jl

**-(

e)r-tfqo>050oo»incooo<»
«'*ot>t->nr-nnt-ooco
TjiOT)irHo6t-;ON'^'eo;oi>
CT CO •* 00 in o: o to o Nfj
iH 0_CO iH N N CO CQ rH

••^Oo'rHrt" lO

H
U
P
Q

<1

pq
<!

P

i

Tic* 00 CO 00
t- CO into m
1H 0> iH

2 '5o'S£'go
Mocstais^cats

:5^

So =s

rn"
TjltO
OS 00
U3 CO

Eh

H Ml

ID

Q a)

«^

|5 2
H'E
tl &^
S «

"5a i?

S3
CO

43 p.
a p.
•2 s

o
>

P^

P5
pq

P
0**

intoocotot^cowoooo
iHiHeowt-oorHOOino
to'-^intOi-ioJinootrJot-^o
OOtDOlCOtONOlON
r-ICC-* * Nrt CO

•<

fe'S

O 3;

H M)

T) ft M

„, "o i;

c'^ ft ft 03

^ OJrT ^
ft ffi^l^ O'd
•g j3 p< ta fl

oW
>5

^ 2 .
•

5 03 IS

o h
; T3T3 2 o C ^ C8

) Qj c8 =8^.;i"2 eSt^



96 P.D. 147

a
"^

W o
ra to

oocoinr-itooroo t-i-iooo m
tO;Di-lrHOSO>tOt>rHtDO«3TlJ

00 CO O C- iH iH

O C-O

OrHI> C0CI5Ot-OMO
S^OiCO COCO PI CQ ^

H o

OW«Ot-OTi<rHONCOCOOO
05t-U5C000C3Tj(iniM_050JOO
oJcJcioinoOT-Jt-oO'd'cootoO'^NlMmiHrHN 't rH rH CO
t- 00 in o» N CO

cf CD

COCS rH
coooo
(M CO-*

05 U5 CD tH 05 •<# rH
COrH Tt<MTl( T*

CD t(i in ^ 00 t-
* iH r-l in CD -"f

cicocorH(3C(Jcoioococ(icq rHin-*
00 CO-*
T* NrH

"IIONQOOO O
'^OOCOCOO in r-J

rH in 05 00 O rH 00
ininrHOs •*
Tfin

o
>

P4

<=! fq

C8 J
S5

T3 Pi M

» S Pi

335

^^^
.&0 !^

^ a

o '^

^ 2 S fl ®

OQ

02

£ i3^p<t;S'5o9'"«2fiHfM'g
'S'S'P'S
O t8 <S P

.2h

>-| G S

„ <8 e8

ft s

a
<D ft

o „ ft-«
-5 £ p.a

5 PW



P.D. 14/ 97

t-oocMOioaiTtit-
co CO in ca UD (N
CO to in

00 t-
52 lO
t-o

ooot>cccotocoocq
O t- CO C<1

locqoccioo-^oiococoin
Oi to CD O O 03 CO 00 Cd
t- * in * CO en

oTin T-i"

c-1 c:
t- c-i

CO X
oc;iMccino>t-0(MO

C t- (N CO

ini-io-*inc^ocoiHOo
l> rl; O CO CD CQ O 00 rH o o
O l> O >H CO (N O t> C3 oi O
c:5 1- CO iM in t- oc ^mo (M in IM CO in

CD cn (M

o-<#ooinooo
OT)<in-*oooo



98 P.D. 147

-^ lO IC CO
(M O CO (N

in o c^oo o

rH 05D to
O <N (N t-

lO O cq (N 00

o
I—

I

o
CO

O
I—

I

Eh

P

H
I—

(

Q

o
p
Q
P

H
-1

P
M



P.D. 147 99

t^ -
— O
C3 CO

O OJ

(N 00

91= T*



100 P.D. 147

fin

H

Eh
<:

H

O

CO

P

m
I—

I

H

OiH



P.D. 147 101

^ o

o "U

C ^ 00 in 00

CO CO iH <M

o S
TJH

I
N

o 2 fe

P
I—

I

W
H
O

o

>o
p^
<1

CO

PQ

P^

M
i-I

u

p

a> ^

O O

5W

6, So

s.s

H.2

PQ pq

P4

!z; P5 P:^



102 P.D. 147

A tabulation of the acts and resolves under the authority of which expendi-

tures are made by the Metropolitan District Water Supply Commission was
published in the 1937, 1938 and 1939 Annual Reports.

A subsequent acts and resolves are as follows:

Chapter

45, Resolves of -1941

91, Resolves of 1941

384, Acts of

461, Acts of

536, Acts of

1941

1941

1941

720, Acts of 1941

16, Resolves of 1943

370, Acts of 1943

42, Resolves of 1945

59, Resolves of 1945

83, Resolves of 1945 ,

279 and 637, Acts of 1945

.490, Acts of 1945

603, Acts of 1945

682, Acts of 1945

705, Acts of 1945

Brief Description

Investigation for use of Quabbin Reservoir by Addi-
tional municipalities.

Further^ investigation of use of Quabbin Reservoir by
additional municipalities.

Increased reimbursement of Hamden County Trail

costs.

Metropolitan Police to patrol Quabbin Reservoir.

Welfare Relief Reimbursement to Towns of Dana,
Enfield, Greenwich and Prescott.

Enlargement of the Metropolitan District Water
Supply Commission, for purpose of constructing addi-

tional works for North and South Metropolitan
Sewerage Districts.

Investigation of possibility of Release from Quabbin
Reservoir to Ware River.

Maintenance expenditures by Metropolitan District

W^ater Supply Commission authorized for 1943 and
1944 (Item 8902-35).

Authorizing payment to Guy Marvel of Petersham.

Investigation of conditions in the Neponset River by
Joint Board.

Investigation of water supply for municipalities in

Connecticut, Chicopee, Swift, Ware, Quaboag and
Millers River Valleys, by special commission.

Changing fiscal year to end June 30.

Maintenance expenditures by Metropolitan District

Water Supply Commission authorized for 1945 (Item
8902-25).

Increased reimbursement of Hamden County Trail

costs.

Maintenance expenditures by Metropolitan District

Water Supply Commission authorized for 1946 (Item
8902-35).

Further providing for enlargement of the Metropoli-

tan District Water Supply Commission for purpose of

constructing additional sewerage works.















CANVA55 OF BIDS FOR CONTRACT III — OPENED OCTOBE-R
COMMONWEALTH OF MAS5ACHU5 tTT5

METR. DI5TR. WATLR SUPPLY COMMI55ION

CONTI^ACT 111

Earth excai'affon

'Rock eJicovotion

Refill and embankmenf
5o/J dressing
Cobble gullets snd pavinq

Cu yd.

CuVd
cu.va
CvYd

Card.

La Sum

Miscellaneous iron and steel

Lp Sum

IpSum
Lp. Sum

Galvanieinq

Miscellaneous non-ferrous mehls
Sfone masonry
Olated hie masonry
5nck masonry

Carpenlry
Cerinqfyrgndimlsllin^ fra>v/ing Crane lum.biflheG}mm

Cinnj for end installir>q vocut/m pump fum bu the Comm.
(jrinj&rerdin:l'lling \^hn meterregntrr-inAcaiorrraii^iSKim^&m iLp3un

fifffrfsr myerinq for slrucfurat sfeel

'

Precast concreh roof slabs

Roofing and sheef copper work
drome tvork

Painf/ng

Plumbing

ip3um
LpSum
Lp5um

Sub fofal^l^ns I fv tl inclusive')

Furnishiruj per^rmarKe bond rale per

BidSecurify (A&.-^d5ond)

®

'mdaei

®
kRoCjKSTOJCTDRJ

®
K T. WtsrcoT

®

5UB-dlDDER5 |








