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REPORT OF THE METROPOLITAN DISTRICT COMMISSION
RELATIVE TO THE DIVERSION OF EXCESS WATER

FROM MILLERS RIVER AND OTHER SOURCES
INTO QUABBIN RESERVOIR

December 28, 1966.

To the General Court of Massachusetts;

Chapter 606 of the Acts of 1964 directed the Metropolitan
District Commission to make a study of and prepare plans for
the diversion of excess water from Millers River into Quabbin
Reservoir. A special report was submitted to the Legislature on
December 29, 1965, and was published as Senate Document No.
808, January 13, 1966.

Chapter 439 of the Acts of 1966 increased the scope of the study
and extended the time within which the Commission could com-
plete its study and file its report. The Metropolitan District Com-
mission Construction Division continued the study of the proposed
diversion of excess water from Millers River and other sources.

At this writing the level of Quabbin Reservoir, the main re-
serve of the Metropolitan District Commission, is at approxi-
mately Elevation 498.0, as compared to a full reservoir at Eleva-
tion 530.0. In December 1965, a year ago, the reservoir was at
Elevation 505.0, or a decrease of seven feet this past year. This
decrease in level represents a reduction in reserve of 41 billion gal-
lons of water for the year. Quabbin Reservoir at Elevation 498.0
now has 50% of its total capacity of 412 billion gallons. Two
photographs, Appendices “C” and “D,” show the low level of
Quabbin Reservoir on October 13, 1966.

For the last six years the below normal rainfall has not pro-
duced a yield sufficient to supply current consumption. As a re-
sult the reservoir levels have been steadily declining. This is shown
graphically on Accession 60124 which is a compilation of 46 years
of rainfall data in the Quabbin Area. As indicated on the graph,
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the average is 45.4" of rainfall per year. From 1961 to December
1, 1966, there was a cumulative deficit of 55.33" below the 45-year
average. While it can be expected that we will, in time, have a per-
iod of higher rainfall, we cannot accurately predict when the rain-
fall will be sufficient to produce a yield equivalent to the calculated
safe yield of the drainage areas. If such a period of rainfall were
to occur and continue, it is estimated that it will require about
seventeen years to refill Quabbin Reservoir, providing that only the
communities presently served are supplied.

The attached Accession 60128A, “Estimated Time of Filling
Reservoir”, shows graphically the estimated times required to fill
Quabbin Reservoir under the following circumstances;

a. With normal rainfall and no increase in communities served
and no other source of water, curve “YIELD 330 MGD
(1)”, it will require seventeen years to fill Quabbin from
its present level of Elevation 498.0. When Quabbin was
originally filled, it required only seven years to impound
the total capacity of the reservoir, while due to the increase
in consumption it would now require seventeen years to
impound about one-half capacity of the reservoir.

b. With normal rainfall and the expected increase in communi-
ties served and no other source of water, curve “YIELD
330 MGD (2)”, Quabbin will increase in level until 1973
and at that time the reservoir level will again drop.

c. With normal rainfall and the expected increase in communi-
ties served and the additional amount of 72 MGD brought
in from the Connecticut River at Northfield, curve
“YIELD 402 MGD (2)”, the reservoir level would steadily
increase and be approximately full in about 6 years. This
curve is plotted assuming the 72 MGD is now available to
show the comparison of the effect of this additional water.
Actually it could not be available until about 1972.

If anticipated additional communities become water supply users
in the immediate future, the yield of the present sources will be
exceeded by 1973. As shown on Accession 60127A, the total con-
sumption from District Sources has increased from a yearly aver-
age of 188.76 million gallons per day in 1949 to a total of 278.35
million gallons per day for 1965. Estimated future water supply
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demands have been projected and are also indicated on this chart.
In collaboration with the U.S. Geological Survey, additional data,

pertinent to the overall water inventory of the Millers River Basin,
was collected. Interim report data has been developed relative to
Water Resources Potential of the Millers River Basin as follows:

1. Frequency and duration of low flows.
2. Spatial frequency-duration analysis of high flows.
3. Potential diversion studies.
4. Selected storage-frequency-duration relations.
5. Flow duration curves.
6. Mineral constituents of surface water.
7. Time of travel relations for two periods of flow and time

extrapolation relation.
8. Ground water flow lines west of Lake Rohunta.
9. Suspended sediment and organic material at selected sites.

The completed investigation by the Geological Survey is scheduled
for June 1967.

The comprehensive sanitary sampling program of the Millers
River, carried out during the Year 1965, was continued to a limited
degree by personnel of the Metropolitan District Commission. The
results further confirmed the conclusions of prior investigations
that while the waters of the Tully River, a tributary of the Millers,
could be used for water supply purposes, the waters of the Otter,
another tributary of the Millers River, and the waters of the Mil-
lers River itself will require the elimination of sewage and manu-
facturing wastes before consideration can be given to these sources
for water supply purposes. Appendix “A” shows the results of
these analyses.

In January 1966, the Metropolitan District Commission filed a
‘Letter of Intent’ with the New England Division, Corps of Engi-
neers, indicating a desire to participate in the reconstruction of
Tully Dam and the development of Tully Reservoir for water
supply purposes. As a result the Corps of Engineers has initiated

' v action to study, evaluate and make definite recommendations on
the proposed project. Prior recommendations for the development
of the Tully River area were limited to flood control and recrea-
tion. A master plan for Reservoir Development of the Tully area
was developed by the Corps of Engineers, New England Division,
in cooperation with the Massachusetts Department of Natural Re-
sources. Meetings with both of these agencies, relative to incor-
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porating water supply into the overall development plan for the
Tully Reservoir indicated that the necessary modifications could
be accomplished.

During the past year emphasis has been directed on studying the
so-called Northfield Mountain Pumped Storage Diversion Pro-
posal. The location of this project is shown on Accession 60122 A
which also shows the various conduit routes under consideration
for carrying the water to Quabbin Reservoir. Contingent on final
approval from the Federal Power Commission, the Northeast Utili-
ties Service Co. will construct a multi-purpose hydroelectric project (£
on the Connecticut River at Northfield, Massachusetts. The primary
purpose of the project will consist of hydroelectric power genera-
tion, but will also include provision for recreation and water sup-
ply. The method of operation of the pumped storage facility in-
volves pumping water from the Connecticut River to an upper
reservoir on the top of Northfield Mountain, in the Town of Erving,
during periods of low electrical demand and storing it in this high
reservoir until the period of high electrical demand arrives, and £

then releasing the water through the same pumps now acting as "

generators, to produce electrical power. In this Northfield instal-
lation, there is about one and one-half hours between the end of
the pumping period and the start of the generating period. If this
idle period is used to pump water, the size of the installation
would permit storing an additional 375 million gallons in the upper
reservoir. A schematic sketch showing this proposed method is
appended as Accession 60125X.

Numerous meetings were held with officials of the Northeast
Utilities Service Co., original proponents of the project, and with
the Army Engineers, New England Division; the Massachusetts
Water Resources Commission; the Water Resources Division of the
U.S. Geological Survey; the Connecticut Water Resources Commis-
sion; and the Connecticut River Valley Watershed Council. The
results of these meetings indicate that the proposal for diverting
water from the Connecticut River into Quabbin Reservoir for water--
supply purpose is feasible and can be accomplished in the manner
proposed without having any appreciable adverse effects upon the
Connecticut River and its uses by other interests.

The Connecticut River, at Northfield, near the location of the
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intake for the pumped storage facility has been continuously sam-
pled for many years by the United States Public Health Service.
These results and the results of samples analyzed by personnel of
the Metropolitan District Commission indicate that this water is
within acceptable limits for water supply purposes during the
period proposed for diversion. Appendix “B” summarizes the re-
sults of these sampling programs.

It is proposed that the pumping and storage facilities of the
Northeast Utilities Service Co., will be utilized during the periods
that the Metropolitan District Commission diverts water from
the Connecticut River at times of high freshet river flows. These
flows occur primarily in the spring of the year. Flow duration
curves based on daily flow data of the Connecticut River indicate
that there are approximately (70) seventy days per year when an
average of 375 million gallons per day could be transferred to
Quabbin. This total of about 26 billion gallons of water per year
represents less than one per cent of the 2.78 trillion gallons of
water that annually flows to the ocean by way of the Connecticut
River. The transmission of these high freshet river flows into
Quabbin Reservoir will be provided for by the construction of an
aqueduct, by the Metropolitan District Commission, between the
proposed outlet works on Northfield Mountain and the inlet struc-
ture to Quabbin Reservoir.

Estimates of the overall cost of the proposed Northfield Diversion
Project are still being refined but the studies indicate that the cost
will approximate twenty-five million dollars. The major portion
of the cost will be the construction of the aqueduct from Northfield
Mountain to Quabbin Reservoir. Included in the estimate is the
cost involved in raising the height of the reservoir on Northfield
Mountain, and also the cost for the separate intake structure needed
for diverting the water into the new aqueduct. In addition to re-
imbursing the utility company for the cost of constructing the in-
take and raising the height of the reservoir, they will also be reim-
bursed for associated out-of-pocket costs together with a pumping
charge. Pumping is to be scheduled when costs are low and indi-
cations are that the cost will amount to approximately fourteen
dollars per million gallons. Details of a proposed agreement be-
tween the Metropolitan District Commission and the utility com-
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pany are under discussion.
The New England Division of the Corps of Engineers is con-

ducting a comprehensive study of the entire Connecticut River
area and indications are that the diversion of excess flows from the
Connecticut River will not be inconsistent with the results of this
study. The Corps of Engineers has advised that since such diver-
sion may have an effect on navigation, it will be necessary to have
approval from them if such diversion is to be made.

Proposed legislation enabling the Metropolitan District Com-
mission to divert water from the Connecticut River to Quabbin
Reservoir and to enter into the necessary agreements and pro-
viding the authority and required funds for construction of the'
project is appended hereto.

Also attached hereto is a draft of proposed legislation extending
the time for the investigations and studies needed to complete the
report of the Metropolitan District Commission relative to the
diversion of excess water from Millers River and other sources
into Quabbin Reservoir.
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Deputy Chief Engineer Chief Engineer
Ac

Engineer FILE NO Dl 2 ACC. 60 128 A

©Demand Total Sources-Present
Municipalities.
©Demand Total Sources-Present
and Future Municipalities.

COMMONWEALTH OF MASSACHUSET

METR. DISTR. COMMISSION - CONSTRUCTION DIVISION
MILLERS RIVER DIVERSION STUDY

QUABBIN RESERVOIR
ESTIMATED TIMEOF FILLING RESERVOIR

DECEMBER 20, 1966
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In the Year One Thousand Nine Hundred and Sixty-Seven.

An Act extending the time of a study and preparation of
PLANS BY THE METROPOLITAN DISTRICT COMMISSION FOR DIVER-
SION OF EXCESS WATER INTO QUABBIN RESERVOIR.

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

1 Section 1. Section sof chapter 606 of the acts of nineteen
2 hundred and sixty-four, as most recently amended by section
3 2 of chapter 439 of the acts of nineteen hundred and sixty-
-4 six, is hereby amended by striking out said section and in-
-5 serting in place thereof the following section:
6 Section 5. The commission shall report to the general court
7 the results of its study and its recommendations, if any, to-
-8 gether with drafts of legislation necessary to carry its rec-
-9 ommendations into effect, by filing the same with the clerk

10 of the senate on or before the third Wednesday of December,
11 nineteen hundred and sixty-eight.

1 Section 2. This act shall take effect upon its passage.

APPENDIX E

(Ultr CCommomopalth of lHaooarhuaptto

DRAFT OF PROPOSED LEGISLATION
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In the Year One Thousand Nine Hundred and Sixty-Seven.

An Act providing additional funds for the metropolitan dis-
trict COMMISSION FOR EXTENDING AND FURTHER DEVELOPING ITS

SOURCES OF WATER SUPPLY BY DIVERTING WATERS OF THE CON-

NECTICUT RIVER INTO QUABBIN RESERVOIR.

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

1 Section 1. For the purpose of further carrying out the
2 water supply projects and works authorized by chapter three
3 hundred and seventy-five of the acts of nineteen hundred and
4 twenty-six, chapter three hundred and twenty-one of the acts
5 of nineteen hundred and twenty-seven, chapter five hundred
6 and fifteen of the acts of nineteen hundred and forty-six,
7 chapter six hundred and sixty of the acts of nineteen hun-
-8 dred and fifty, chapter six hundred and nineteen of the acts
9 of nineteen hundred and fifty-two, chapter six hundred and

10 eighty-five of the acts of nineteen hundred and fifty-six,
11 chapter five hundred and twenty-two of the acts of nineteen
12 hundred and sixty-one, chapter six hundred and fifty-four of
13 the acts of nineteen hundred and sixty-two and chapter five
14 hundred and sixty-four of the acts of nineteen hundred and
15 sixty-six, and any acts in addition thereto and in amendment
16 thereof, and for the purpose of adding to, extending and
17 further developing the sources of water supply of the metro-
-18 politan water system as provided for in the aforesaid acts
19 by diverting into the Quabbin reservoir of the said metropoli-
-20 tan water system waters of the Connecticut river by con-

APPENDIX F

sUji» (Sornttimnupalth of HHaßoarhusrftß

DRAFT OF PROPOSED LEGISLATION
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21 struction of an aqueduct, together with such shafts, pumping
22 stations, appurtenant connections and other projects and works
23 as may be deemed necessary or desirable from a suitable point
24 on Northfield mountain, so called, in the town of Erving, to
25 a suitable point on said Quabbin reservoir, the metropolitan
26 district commission, subject to all applicable provisions of
27 said acts and to the conditions hereinafter provided, may
28 expend the unexpended and uncommitted balance of the pre-
-29 viously authorized amounts, and, in addition thereto, may
30 expend sums not exceeding in the aggregate
31 dollars. In providing for and constructing the projects and
32 works herein authorized the said commission shall proceed in
33 the execution of the same with all the powers and rights ex-
-34 pressly or impliedly contained in all acts as hereinbefore set
35 forth and in this act and may enter into such agreements
36 with any agency or instrumentality of the United States, or
37 any agency or instrumentality of the commonwealth or of any
38 county or other political subdivision thereof, or with any
39 person, group of persons, or corporation, duly organized by
40 law, as, in its opinion, are necessary or desirable to secure
41 and effect the diversion of waters of the Connecticut river
42 and the storage, pumping and transmission of the same from
43 such point of diversion as it may select on the said Connecti-
-44 cut river to a point selected by it on Northfield mountain, so-
-45 called, in the town of Erving, and may exchange or lease any
46 property, real or personal, or services, or may purchase the
47 the same, or any easement or right of way or water right,
48 whether taken by eminent domain or otherwise acquired. No
49 water shall be so diverted on any day when the flow of the
50 Connecticut river as measured by the gauge maintained by the
51 United States Department of Interior Geological Survey at
52 Montague City in the town of Montague is less than fifteen
53 thousand cubic feet per second. Said Commission may for
54 the purposes aforesaid acquire, install and operate such ma-
-55 chinery, pumps, generators, waterwheels and other appurte-
-56 nance as may from time to time be found necessary or ad-
-57 visable.
58 Engineering and administrative expenses including, but not
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59 limited to, personnel, materials, supplies and transportation
60 costs, incurred under this act and all aforesaid prior acts,
61 shall be considered as part of the direct costs of the projects
62 and works for which they are incurred.
63 In case federal funds or federal assistance is made available
64 to the commonwealth for projects and works authorized by
65 this act, such funds or assistance shall be in addition to the
66 sums herein authorized; provided that, such funds, when re-
-67 ceived, shall be deposited in the state treasury and be avail-
-68 able for expenditure subject to the provisions of law regula-
-69 ting the disbursement of public funds and the approval thereof.

1 Section 2. The state treasurer may borrow from time to
2 time on the credit of the commonwealth such sums of money
3 as may be necessary for the purpose of meeting payments as
4 authorized by this act, and may issue and renew from time
5 to time notes of the commonwealth therefor, bearing in-
-6 terest payable at such times and at such rates as shall be
7 fixed by the state treasurer. Such notes shall be issued and
8 may be renewed one or more times for such terms, not ex-
-9 ceeding one year, as the governor may recommend to the

10 general court in accordance with Section 3 of Article EXIT
11 of the Amendments to the Constitution of the Commonwealth,
12 but the final maturities of such notes, whether original or
13 renewal, shall be not later than three years from the date
14 of the original issue. Notwithstanding any provision of this
15 act, such notes shall be part of the debt of the metropolitan
16 water district.

1 Section 3. To meet the expenditures necessary in carrying
2 out the provisions of this act or to refinance notes issued as
3 provided in section two of this act, the state treasurer shall,
4 upon request of the governor, issue and sell at public or
5 private sale bonds of the commonwealth, registered or with
6 interest coupons attached, as he may deem best, to an amount
7 to be specified by the governor from time to time, but not
8 exceeding, in the aggregate, the sum
9 dollars. All bonds issued by the commonwealth, as aforesaid
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10 shall be designated on their face, Metropolitan Water District
11 Additional Loan, Act of 1967, and shall be on the serial pay-
-12 ment plan for such maximum term of years, not exceeding
13 fifty years, as the governor may recommend to the general
14 court pursuant to Section 3 of Article LXII of the Amend-
-15 ments to the Constitution of the Commonwealth, the maturi-
-16 ties thereof to be so arranged that the amounts payable in the
17 several years of the period of amortization other than the final
18 year shall be as nearly equal as in the opinion of the state
19 treasurer it is practicable to make them. Said bonds shall
20 bear interest semi-annually at such rate as the state treasurer,
21 with the approval of the governor, shall fix. The initial ma-
-22 turities of such bonds shall be payable not later than one year
23 from the date of issue thereof and the entire issue not later
24 than June thirtieth, two thousand and twenty-one. All in-
-25 terest payments and payments on account of principal on
26 such obligations shall be part of the debt and expenses of the
27 metropolitan water district.

1 Section 4. This act shall take effect upon its passage.
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