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P r e v io u s  L e g i s l a t i o n .

In the report of the Joint Board on Water Supply Needs 
and Resources of the Commonwealth submitted to the 
Legislature in January, 1922 (House 1550, 1922), the Board 
stated that it had not been able to make investigations 
relative to the water supplies of northeastern Massachusetts, 
especially those of Essex County and adjacent parts of 
Middlesex County, and recommended that the general 
investigation of water supply needs and resources be com
pleted by the necessary study of the water supply require
ments and resources of that part of the State. Following 
that recommendation, the Legislature enacted a resolve, 
chapter 53 of the Resolves of 1922, directing the Department 
to investigate the water supply needs and resources of the 
city of Lawrence and the town of Methuen, and in accord
ance with that resolve the Department, on February 28, 
1923, submitted a report upon the subject-matter of that 
resolve which was printed as House Document 1450 of the 
year 1923. The provisions of that resolve limited the con
sideration of reservoir sites to the watershed of the Merri
mack River within the limits of the Commonwealth, and in 
its report the Department stated that:

. . . While the results of the investigations show that it is possible 
for the city of Lawrence and town of Methuen to obtain a water sup
ply from near-by sources, it is inadvisable to adopt that plan at the



present time. The whole question requires more thorough study 
as to the possibility of joining other municipalities in a scheme to obtain 
a larger and much more satisfactory and economical water supply than 
is practicable for Lawrence and Methuen alone.

Such a study of the whole question of water supply in the Merrimack 
River valley, which was recommended in a previous report, should 
include consideration of the requirements of all of the cities and towns 
in this densely populated region, and the sources to be considered 
should not be restricted to the limits of the Merrimack River water
shed in Massachusetts. A  previous report to the Legislature recom
mended the investigation of the water supply of the cities and towns 
of southern Essex County now dependent largely upon the Ipswich 
River, some of which will be in serious straits for water with the coming 
of the next dry period. Under present legislation the full develop
ment of the Ipswich River watershed for public water supply uses is 
impracticable, but the works already constructed are not of such a 
nature as to preclude a revision of these laws and thus perhaps make 
possible a higher development of this river for water supply uses for 
the cities and towns now taking -water therefrom. Furthermore, a 
thorough engineering study might show that a development could be 
effected which would provide adequately not only for the municipalities 
in southern Essex but would provide also for the lower portions at 
least of the valley of the Merrimack River. . . .

The report was referred to the session of 1924, and chap
ter 61 of the Resolves of 1924 was enacted by the Legislature, 
entitled “ Resolve providing for an Investigation by the 
Department of Public Health, the Commission on New 
Water Supply for the City of Lawrence and the Water 
Commissioners of the Town of Methuen relative to Sources 
of Water Supply for said City and Town,”  which provided —

That the department of public health, the commission on new 
water supply for the city of Lawrence and the water commissioners of 
the town of Methuen, acting as a joint board, shall forthwith proceed 
to investigate all sources of water supply reasonably available to the 
inhabitants of said city and said town, including the possibility of a 
connection with the metropolitan water system, and all questions 
relating to the quantity of water to be obtained from such sources, its 
quality, the operation and maintenance of works for storing, convey
ing, protecting and purifying the water, the cost of the same, and all 
matters pertaining to the subject. The said joint board may make such 
surveys as shall be necessary to determine upon sites suitable for stor
age reservoirs, aqueducts and other necessary works in connection 
with any sources of water supply which it may consider is or may



become available for said city and said town. The said joint board 
may employ such engineers or other assistants as may be necessary for 
the proper carrying out of the investigation, including the preparation 
of plans and estimates of cost, and may expend therefor such sum 
not exceeding six thousand dollars, as may hereafter be appropriated 
for the purposes of this resolve, which sum shall be apportioned 
between the city of Lawrence and the town of Methuen, as determined 
by said commission upon the following basis: one third in proportion 
to their valuations, and two thirds in proportion to their consumption 
of water, for the year nineteen hundred and twenty-three. The 
amounts apportioned as aforesaid shall be assessed, collected and 
paid over to the state treasurer in the same manner and at the same 
time as state taxes.

The said joint board shall, on or before the first Wednesday in 
January, nineteen hundred and twenty-five, report to the general 
court fully, with plans, estimates and drafts of any legislation recom
mended by it.

In accordance with this resolve, the Department began an 
investigation of the possibility of a connection between the 
city of Lawrence and the town of Methuen and the Metro
politan water supply system, and the probable cost of the 
necessary works, but since it appeared, as the investigation 
progressed, that it would be desirable to include a considera
tion of the water supply needs and resources of the city of 
Lowell, the Department recommended to the Legislature 
(House 234 of 1925) that the resolve be amended to include 
the investigation of the water supply needs and resources 
of that city. Following that recommendation, chapter 28 
of the Resolves of 1925 was enacted, as follows:

Resolved, That the time within which the joint board established by 
chapter sixty-one of the resolves of nineteen hundred and twenty-four, 
whether or not enlarged as hereinafter provided, shall file its final 
report is hereby extended to the third Wednesday of January, nine
teen hundred and twenty-six.

The city of Lowell, acting through its city council, may elect to 
join in said investigation, whereupon the scope thereof shall be ex
tended as hereinafter provided, by filing a written statement of such 
election with said joint board on or before July fifth, nineteen hundred 
and twenty-five. Within ten days after the filing of such election, 
the mayor of the city of Lowell shall appoint, subject to confirmation 
by the city council of said city, a commission of three to participate in 
such investigation, and upon their confirmation as aforesaid the



members of said commission shall become members of said joint board 
which shall, in addition to the powers and duties conferred and im
posed upon it by the aforesaid resolve, investigate also all sources of 
water supply reasonably available to the inhabitants of said city of 
Lowell, in all the aspects set forth in said resolve. If said city of 
Lowell elects to participate in said investigation, the expenses there
after incurred of said joint board, enlarged as aforesaid, shall be ap
portioned among the cities of Lowell and Lawrence and the town of 
Methuen, as determined by said enlarged joint board upon the fol
lowing basis: one third in proportion to their valuations, and two 
thirds in proportion to their consumption of water, for the year nine
teen hundred and twenty-three. The amounts apportioned as afore
said shall be assessed, collected and paid over to the state treasurer 
in the same manner and at the same time as state taxes. Any unex
pended balance of the amount originally appropriated for the purpose 
of conducting the investigation under said resolve is hereby made 
available and may be expended by said joint board for the further 
conduct of its investigation, whether or not the city of Lowell elects 
to join therein, and in case said city so elects, subject to apportionment 
as aforesaid among said cities and town.

After consideration of the matter the city of Lowell 
declined to join in the investigation, so that the present 
report is limited to the question of providing a water supply 
for the city of Lawrence and the town of Methuen.

S o u r c e s  c o n s id e r e d  i n  1923  —  B a r t l e t t ’s  B r o o k  a n d  
S a l m o n  B r o o k .

As a result of the previous investigations by the Depart
ment of Public Health, it was found that there were two 
possible plans of securing a water supply for the city of 
Lawrence and town of Methuen within the limits specified, 
—  one by combining Bartlett’s Brook, including the ad
jacent watershed of Harris Pond in Methuen, Richardson 
Brook in Lowell, Foster’s Pond, a tributary of the Shaw- 
sheen River in Andover, and Fish Brook, the outlet of 
IJaggett’s Pond in Andover; and the other by developing 
a supply from Salmon Brook, which flows from the neigh
borhood of Groton to the Merrimack River at Nashua, New 
Hampshire, and which could be taken at a point about ten 
miles west of the city of Lowell. Of these two plans, that 
of developing a water supply from Salmon Brook, while



costing but little more than a supply from the small brooks 
near Lawrence, seems likely to furnish a better supply of 
water and at a somewhat smaller annual cost.

P r a c t i c a b l e  C o n n e c t io n s  w i t h  M e t r o p o l i t a n  W a t e r  
S u p p l y  S y s t e m .

The present investigation, as required by the terms of the 
resolve, has covered chiefly the question of the practicability 
and probable cost of providing a water supply for Lawrence 
and Methuen from the water works system of the Metro
politan Water District. As a result of this investigation 
two possible points of connection with the Metropolitan 
District supply appear to have advantages over any others, 
one of these being a connection at Spot Pond and the other 
at W achusett Reservoir, by the former of which the water 
would be pumped from Spot Pond into the water works 
systems of Lawrrence and Methuen, while by connecting 
with Wachusett Reservoir the supply would be furnished by 
gravity. A description of these connections will be found in 
the report of the chief engineer of the Department which is 
attached to and forms a part of this report.

It has been impracticable for the Department of Public 
Health to obtain from the Metropolitan District Commission 
an estimate of the probable charge for a connection with the 
Metropolitan Water District or as to the amount that 
would be charged for the water supplied, owing to the pres
ent circumstances, especially the necessity for the immediate 
enlargement of the water supply system of the Metropolitan 
Water District and the uncertainty as to what changes 
may be made in the conditions of admission of other mu
nicipalities and in the charges to be made for the water.
1 nder these circumstances it is impracticable for this Board 
to present a definite estimate as to the probable cost of 
works for supplying Lawrence and Methuen from the Met
ropolitan Water District. If Lawrence and Methuen should 
be supplied from Spot Pond, and the Metropolitan Water 
District should be enlarged in the near future to include 
certain adjacent municipalities on its present northern 
borders, a part of the works necessary for the supply of



Lawrence and Methuen would be available to the district 
for the purpose of supplying these northern communities, 
so that the cost would not all be borne by Lawrence and 
Methuen. The engineer presents an estimate of the prob
able cost of the physical works for supplying water from 
Spot Pond to Lawrence and Methuen, with certain assump
tions as to the value of parts of these works for supplying 
other municipalities and as to the cost of admission to the 
district, the results of which would indicate that the total 
cost to Lawrence and Methuen might amount to a little 
more than $2,750,000.

In case a connection were made with Wachusett Reservoir 
it would make a great difference in the cost to Lawrence 
and Methuen if Lowell and other adjacent towns should 
join in the plan. Assuming that a conduit to take water 
from Wachusett Reservoir should be constructed for the 
use of Lawrence and Methuen alone, the estimated cost of 
the physical works, including an assumed charge for con
nection with the district, is found to be about $4,375,000.

In seeking to determine the probable annual cost for the 
quantity of water required for the city of Lawrence and 
town of Methuen, it is necessary to take into account the 
fact that the present supply of the Metropolitan Water 
District is inadequate and that an additional supply must 
immediately be provided. It has consequently been neces
sary to assume that the metropolitan water system will be 
extended in the immediate future to include a supply from 
the Ware River, and in estimating the probable cost to the 
various municipalities, including Lawrence and Methuen, 
an allowance has been made for the probable cost of that 
extension. The results of these studies reduced to the 
basis of probable cost per million gallons of water supplied 
are shown in the following table, which includes an estimate 
of the probable cost to Lawrence and Methuen if Lowell 
and Dracut should be joined in the scheme. For com
parison, figures are also given showing the estimated annual 
cost of a supply from Salmon Brook for Lawrence and 
Methuen alone, and for Lawrence and Methuen provided 
Lowell and Dracut should join in the plan.



Summary of Total Cost to Lawrence and Methuen of a Supply delivered 
at the Lawrence Low-service Grade, including Fixed Charges in the 
Cost of Construction, District Connection and Entrance Fee and All 
Assessments.

A v e r a g e  C o s t  t o  L a w r e n c e  a n d
M e t h u e n  p e r  M i l l i o n  G a l l o n s

C o n s u m e d .

1928 - 3 5 . 1936 - 4 0 .

From Spot Pond . . . . . . §130 $112

From Wachusett Reservoir . . . . . 146 127

Same, if Lowell and Dracut were included 123 110

From Salmon B rook . . . . . . . 120 95

Same, if Lowell and Dracut were included . 100 89

It is essential, also, to point out that, in ease a supply 
were taken from Spot Pond or Wachusett Reservoir, filtra
tion of the water and low-service pumping at Lawrence 
would be avoided, and that there would also be a con
siderable saving in cost of pumping to the town of Methuen. 
A rough estimate of the amounts that would be saved by 
eliminating filtration and low-service pumping at Lawrence 
is $40 per million gallons, which would reduce by that 
amount the estimates of the cost of a supply from Spot 
Pond or Wachusett Reservoir. In the case of Salmon 
Brook, also, there is no doubt that, with the proper 
preparation of the reservoirs, without very greatly increasing 
the cost of the works, filtration could be avoided, while the 
cost of pumping from Salmon Brook might be somewhat 
less than the cost of pumping the present supply.

Under the existing circumstances and within the limita
tions of the resolve, it is impracticable for the Board to 
advise definitely as to the best method of supplying Law
rence and Methuen with water from the possible available 
sources. There are a number of uncertain factors, unfortu
nately of much importance, which enter into the problem 
concerning the effect of which it is impossible to make 
definite estimates at the present time. As matters now 
stand, it seems probable that Salmon Brook and adjacent 
watersheds would be the less expensive source for Law



rence and Methuen to select, provided Lowell and adjacent 
towns should join in the scheme, especially if the reservoirs 
on Salmon Brook should be so constructed that filtration 
would not be necessary. It is obvious from the investi
gations thus far made, however, that Salmon Brook is an 
appropriate source of water supply for Lowell as well as for 
Lawrence, and probably for other towns as well, and unless 
all are joined in the plan in the beginning an expensive 
duplication of works might result.

In view of the fact that Lowell lies nearer to Salmon 
Brook than Lawrence or Methuen, it may be that if Lowell 
should not join in a plan for joint works a reservation for 
Lowell in the waters of Salmon Brook might be deemed 
necessary by the Legislature, and it is unlikely that Law
rence and Methuen would undertake the construction of 
works for taking water from that source unless their rights 
thereto were adequate and definitely established.

For the present it will be necessary for Lawrence and 
Methuen to continue to secure their water supplies from 
local sources. The works of the city of Lawrence are now 
being enlarged, and with the completion of the improve
ments already planned the city will be able to pro\ ide it
self with a water supply adequate for present requirements 
by continuing to use filtered water from the Merrimack 
River. The present sources of supply of the town of 
Methuen, however, must be enlarged without delay, and a 
practicable plan of enlargement will be the construction of 
a filter for filtering enough water from the Spicket River 
to meet present needs and the requirements of the im
mediate future.

In conclusion, the Joint Board desires to urge that the 
water supply needs of Lawrence and Methuen be met at 
the earliest possible time. A solution of the problem of 
providing for their requirements cannot, in its opinion, be 
comprehensively handled without considering the needs and 
resources of adjacent communities. This is particularly true 
if the congestion of the district should continue to increase. 
The density of population in the Merrimack Valley between 
Lowell and the sea, as pointed out in the previous report,



is already great, amounting to more than 1,400 per square 
mile, and this condition limits seriously the selection of 
sources of water supply for cities and towns in this region. 
The resolve of 1925 gave the city of Lowell an opportunity 
to become a part of this investigation, and it is a matter 
of regret that the Lowell authorities did not avail them
selves of this opportunity. In the opinion of the Board, 
for the reasons herein set forth, a study of the water supply 
needs and resources of the whole Merrimack River Valley 
from Lowell to the sea, much as was done in the case of 
the water supply of southeastern Massachusetts, would seem 
to be the most promising approach to a permanent solution 
of the water problems of Lawrence and Methuen. The 
Joint Board is furthermore of the opinion that without 
question the most desirable solution of the water problem 
of Lawrence and Methuen will be a connection with the 
metropolitan system, provided the cost of connection and 
the rates charged by the Metropolitan District are reason
able.



ENGINEERS’ REPORT.

J a n u a r y  13, 1926. 

To G e o r g e  H. B i g e l o w ,  51.D., Commissioner of Public Health.

Si r : — Herewith is submitted a report of the results of 
an investigation as to a water supply for the city of Law
rence and the town of Methuen under the provisions of 
chapter 61 of the Resolves of the year 1924, as amended 
by chapter 28 of the Resolves of the year 1925.

P r e v io u s  I n v e s t i g a t i o n s .

Under the provisions of chapter 53 of the Resolves of 
1922, an investigation was made of possible sources of water 
supply for the city of Lawrence and the town of Methuen 
obtainable within the limits of the watershed of the Merri
mack River in Massachusetts, the results of which are 
printed as House Document 1450 of the year 1923. In 
that report all available sources within the limits specified 
are considered, and two possible plans for providing a 
water supply for Lawrence and Methuen from sources 
within those limits are more fully described with estimates 
of the probable cost of each. One of those plans provided 
for supplying the municipalities in question by combining 
several small local sources in a gradual development which 
would eventually provide enough water for the communities 
under consideration probably for the next thirty-five to forty 
years. Under this plan water would be taken first from 
Bartlett’s Brook, including the watersheds of Peter’s Pond 
and Harris Pond and their tributaries. Later, Richardson 
Brook, near Lowell, would be added to the other sources of 
supply, and further increments when necessary would be 
drawn from the Foster’s Pond watershed, and still later 
from the watershed of Fish Brook, which forms the outlet 
of Haggett’s Pond in Andover.

While all of these sources would furnish waters which 
after development would be unaffected by sewage pollution 
at the present time, their waters would be affected by color



and organic matter to such an extent that they would not 
be satisfactory for use without filtration, and the proposed 
plan of development provided for delivering the water of 
each source at the present pumping station and filter plant 
where, after filtration, it would be pumped to the distri
bution systems of Lawrence and Methuen. The estimated 
quantity of water obtainable under this plan and the 
estimated cost of the works as given in the report are as 
follows:

Drainage
Area

(Square
Miles).

Storage
(Million

Gallons).

Safe
Yield

(Million
Gallons
D aily).

C ost to 
deliver the 
S upply  to  

Present Filter 
Site at 

Lawrence.

Bartlett’s Brook: 

Bartlett’s Brook proper 4.73 1,000

$1,597,400 
(initial outlay)

Peter’s Pond, including Harris 
Pond diversion.

5.15 1,380

9.88 2,380 7.2

Richardson Brook . . . . 4.50 1,090 - $760,140 re
quired about 
1930)i

14.38 3,470 10.5

Foster’s Pond . . . . . 3.90 1,000 - $1,171,050 're
quired about 
1947)i

18.28 4,470 13.3

Fish Brook . . . . . 3.77 ~ “ $349,430 re
quired about 
1960)i

T o t a l .................................................. 22.05 4,470 15.7 $3,878,020

N o t e .  — N one o f the estimates o f cost includes any allowance for changes in the Lawrence 
city filters or pum ping plant.

1 Revised on basis o f new population figures.

The second plan by which a water supply could be ob
tained for Lawrence and Methuen from sources within the 
watershed of the Merrimack River in Massachusetts, as 
described in House Document 1450 of 1923, provided for 
developing a water supply from Salmon Brook, the course 
of which lies about ten miles west of the city of Lowell 
and about eighteen miles from Lawrence. The possibility 
of the use of this stream as a source of water supply was 
first described by Mr. Morris Knowles, C.E., in a report to 
the city of Lawrence. The plan of taking a water supply 
for Lawrence and Methuen from this brook as described in



House Document 1450 provided for the construction of a 
dam on the brook near the point where it is crossed by the 
highway leading from Dunstable to East Pepperell, a little 
over half a mile southwest of the village of Dunstable. A 
dam at this point of sufficient height to raise the water level 
of lower Massapoag Pond about 32 feet, and Upper Massa- 
poag about 22 feet, would create a reservoir at elevation 
185 above mean sea level which would have an area of 
about 500 acres and a storage capacity of nearly
3.000.000.000 gallons. Another reservoir situated at Cow 
Pond Meadows near the headwaters of the brook covers an 
area of 200 to 250 acres, and has a storage capacity of about
400.000.000 gallons. By diverting into the proposed 
reservoir the flow of thfe stream which now enters Salmon 
Brook from the west just below the proposed dam, and 
also the headwaters at Unquetenassett Brook, and utilizing 
the existing storage reservoir at Cow Pond Meadows, the 
safe yield of Salmon Brook could be increased to about
14,500,000 gallons per day. The estimated cost of works 
required to deliver this supply to the present Lawrence 
filter site as given in House 1450 is as follows:

Salmon Brook R e s e r v o i r ........................................................ $890,360
Unquetenassett Brook d iv e rs io n .........................................101,0S0
Aqueduct to present filter s i t e ...............................................3,131,430

T o t a l ......................................................................................$4,122,870

The water obtainable under this plan would have very 
little color and would contain a comparatively small amount 
of organic matter, and as it would be unpolluted, could 
probably be used satisfactorily without filtration after the 
first few years, and in any case could be filtered at a more 
rapid rate than the present water supply of Lawrence if 
filtration were deemed necessary.

There is no doubt but that the water obtainable under 
this plan would be of better quality than that to be ob
tained from Bartlett’s Brook, Richardson Brook and the 
other local sources previously referred to, and there is much 
less danger of the encroachment of population on the



drainage area in the future. The capital cost of the works 
as estimated would be only slightly greater (about 6 per 
cent) than the cost of the Bartlett’s Brook plan, but as the 
cost would all have to be incurred in the beginning, while 
that of the Bartlett’s Brook plan would be distributed 
piecemeal through a period of twenty to thirty years, the 
annual expense of interest and bond payments would in the 
earlier years be somewhat higher than under the Bartlett’s 
Brook plan. On the other hand, the cost of maintenance 
would be less, and if filtration were unnecessary, as is prob
able, would be very much less, than that of the Bartlett’s 
Brook plan. Furthermore, the Salmon Brook supply could 
be supplemented when a further supply should become 
necessary at a comparatively small cost as compared with 
the cost of supplementing the Bartlett’s Brook scheme, so 
ar as it is now possible to foresee.

Any consideration of the use of Salmon Brook and neigh
boring watersheds for water supply purposes, however, in
volves consideration of the probable requirements of the 
city of Lowell, since the source is obviously a desirable 
one for that city, also, which lies much nearer Salmon Brook 
than Lawrence and Methuen. If Lowell should join in 
the plan the cost to Lawrence and Methuen would be 
materially reduced, and of the two plans, — i.e., the plan 
for Bartlett’s Brook, Richardson Brook, etc., and the 
Salmon Brook plan, — that of taking water from Salmon 
Brook in case Lowell should join s probably the more 
advantageous scheme, and is the best for the city of Law
rence and town of Methuen to adopt of all the available 
sources within the watershed of the Merrimack River in 
Massachusetts.

F u r t h e r  I n v e s t i g a t io n s .

The provisions of the Resolves of 1924 and 1925 require 
further investigations of possible sources of water supply 
for Lawrence and Methuen, and mention specifically the 
investigation of the practicability and probable cost of a 
connection with the water supply system of the Metropolitan 
Viater District. Investigations have accordingly been made 
as to the practicability of supplying Lawrence and Methuen



with water from metropolitan sources, and as to the relative 
advantages of connecting with that system at different 
points, together with the probable cost of the works.

C o n n e c t io n  w i t h  M e t r o p o l i t a n  D i s t r ic t .

Three practicable points of connection with the metro
politan water system have been considered through which 
water might be supplied to Lawrence and Methuen from 
the metropolitan works, viz., (1) from Spot Pond, which is 
distant from the main distribution pipes in North Lawrence 
near the pumping station about 19.3 miles by a practicable 
route; (2) from the Weston Aqueduct at a point about 2 
miles above Weston Reservoir, whence the distance by a 
practicable route to the center of distribution in Lawrence 
is about 28.3 miles; and (3) from Wachusett Reservoir, 
whence the distance to the Lawrence pumping station by a 
practicable route is 35.6 miles. The works necessary or 
desirable for a connection with the metropolitan water 
system at each of the points indicated have been con
sidered, and an estimate of the cost of each has been pre
pared .

M e t r o p o l i t a n  S u p p l y  f r o m  S p o t  P o n d .

The elevation of Spot Pond is 157.6 feet above mean sea 
level (El. 163 Met. W.W. base), while that of the low- 
service reservoir in the city of Lawrence is at grade 207 on 
the same base, and the elevation of the top of the flash 
boards on the dam in the Merrimack River at Lawrence is 
about grade 43.2 above mean sea level, so that pumping 
will be necessary in order to supply the city of Lawrence 
and town of Methuen from Spot Pond. This pumping can 
be done most economically at the Spot Pond pumping 
station in connection with the water supply for the northern 
high service. Engineers employed to study the water sup
ply problems in the town of Reading and also in the city 
of' Woburn have reported in each case that those mu
nicipalities can best be supplied from the metropolitan 
water system, and no doubt an arrangement will have to 
be made in the near future for supplying them with water



from that source. The town of Wakefield, also, will no 
doubt soon find it necessary to take its water supply from 
the metropolitan system.

In view of the probable enlargement of the Metropolitan 
Water District in this region, requiring additional works, it 
is possible that, in case Lawrence and Methuen also should 
join the district or take water therefrom, the district would 
co-operate in the construction of a new high-level distributing 
reservoir and a pipe line leading thereto which would not 
only serve the needs of Lawrence and Methuen, but also 
give the entire northern high service at least emergency 
service. A suitable site for such a reservoir is found near 
the westerly base of Prospect Ilill in Andover, where it is 
practicable to construct a reservoir with its elevation at 
276 above sea level which would have an area of 71 acres 
and a capacity of 230,000,000 gallons, and would be high 
enough so that it could be operated as a part of the metro
politan northern high service in connection with Bear Hill 
Reservoir of the metropolitan system, the surface of which 
is at elevation 294.6 mean sea level (El. 300 Met. W.W. 
base), and could also furnish a sufficient supply for the 
fluctuating needs of the city of Lawrence and town of 
Methuen.

Beginning at Spot Pond pumping station a pipe line to 
serve these municipalities would cut across a shallow inlet 
of Spot Pond north of the pumping station, and would be 
laid thence northerly through the easterly part of the town 
of Stoneham to the main highway from Boston to Andover, 
which would be reached just beyond the railroad crossing 
in the northerly part of Stoneham; from this point the 
pipe line would follow the line of this turnpike as far as 
the southerly part of Andover, turning to the east at Rocky 
Hill Road, and, crossing private lands to the Andover- 
Middleton highway, would follow the latter to the reservoir. 
From the pumping station to the center of distribution in 
Reading the pipe would be 48 inches in diameter, and its 
total length to this point 26,600 feet, or about 5 miles. 
1 his large diameter pipe would maintain a nearly uniform 
hydraulic gradient throughout its length, governed by the



level in the Bear Hill Reservoir, and would allow the level 
in the Reading standpipe to he maintained within a few 
feet of its top. At the same time it could carry a supply 
to Wakefield through a portion of its length, and also, with 
the help of the present force main to Bear Hill Reservoir, 
it would carry a supply to Woburn and parts of Stoneham. 
From the center of distribution in Reading to a point not 
far from where the pipe line leaves the turnpike in the 
southern part of Andover the proposed pipe line would be 
42 inches in diameter and 38,700 feet in length, or about 
7 miles. From this latter point to the reservoir, for a 
distance of 4,200 feet, concrete pipe might be used, since 
the maximum head would not be over 70 feet. The reser
voir would be about 2,400 feet in length and would have a 
capacity of 230,000,000 gallons between elevation 264 and 
276 above mean sea level. The site is a favorable one, and 
a suitable reservoir can be constructed in this location at a 
reasonable cost.

From the north side of the reservoir it has been assumed 
that a line would be constructed all the way to the pump
ing station and the high service pumps in the city of Law
rence, regardless of other possible connections that might be 
made with the water mains in South Lawrence. The total 
length of the line would be 30,850 feet. For the first
12,000 feet north of the reservoir, where the head will not 
exceed 70 feet, concrete pipe with a diameter of 42 inches 
might be used. For the remaining distance to the Merri
mack River, about 16,700 feet, the line would consist of 
30-inch cast-iron pipe, following the highway through South 
Lawrence. The Merrimack River would be crossed by 
two lines of 24-inch cast-iron pipe. The elevation of the 
proposed distributing reservoir in Andover would be at 
a higher level of hydraulic gradient than Lawrence alone 
can use to advantage, but none too high for the rest of the 
enlarged metropolitan northern high service, and it would 
save the use of separate pumps for Lawrence and Methuen. 
It may also be possible by a rearrangement of pipe lines to 
utilize the full head for a larger area in Methuen than if 
the latter were supplied from the Lawrence Reservoir.



The estimated cost of the works is as follows:

Aqueduct from Spot Pond to reservoir . . . .  $1,926,500
Distributing reservoir at Prospect Hill . . . .  390,000

Cost of works that could be used by the Metropolitan 
District as well as Lawrence and Methuen to and 
including Prospect Hill Reservoir . . . .  $2,316,500

Pipe line from reservoir to L a w ren ce ................................  602,800

Total cost of works required.............................................$2,919,300

The proportion of this total cost that the district would 
be willing to assume is problematical, as is also the probable 
charge of entrance fee to the Metropolitan Water District.

For the purpose of determining annual costs of the 
Spot Pond connection for a comparison with other points 
of connection with the Metropolitan District sources esti
mates have been made which indicate that for the Spot 
Pond connection Lawrence and Methuen would have to 
make an initial investment of about $2,752,800 to deliver 
the water to the present low-service system of Lawrence and 
to the higb-service pumps. Assuming that the Metropolitan 
District will be enlarged, including Lawrence and Methuen, 
in 1926, as well as the other cities and towns in the neigh
borhood of the northerly limits of the district, especially 
Woburn, Reading and Wakefield, the annual cost to the city 
of Lawrence and town of Methuen in the next twenty-five 
years has been computed on the basis of the estimates of 
population and consumption given in the following table:

Y e a r . Population.
Average D aily 
Consum ption 

(Gallons).

1925 ............................................................................... 115,7961 6,200,000

1930 ............................................................................... 127,000 7,200,000

1935 ............................................................................... 138,000 8,200,000

1940 ............................................................................... 149,000 9,200,000

1945 ............................................................................... 160,000 10,200,000

1950 ............................................................................... 170,000 11,200,000

1 Actual.

The results of the comparative estimates of annual cost 
are given in the summary on a following page.



M e t r o p o l i t a n  S u p p l y  f r o m  W e s t o n  A q u e d u c t .

It would be practicable to supply Lawrence and Methuen 
for a considerable number of years by utilizing Haggett’s 
Pond, from which Andover obtains its water supply, by 
constructing a reservoir on Fish Brook by means of a dam 
about two miles below the outlet of the pond, and by 
diverting into these reservoirs certain of the westerly tribu
taries of the Shawsheen River, from which water might be 
brought to Haggett’s Pond and to the Fish Brook Reservoir 
through an aqueduct along the westerly side of the water
shed of that river. While the scheme has some advantages, 
it involves the co-operation of Andover and also the pro
tection of considerable areas of watershed in a region near 
cities and large towns, and it is doubtful whether the water 
could be used with safety without filtration. These local 
sources alone might be suitable for a few years, but the plan 
would involve ultimately the extension of the aqueduct to 
a connection with the Weston Aqueduct of the metropolitan 
system about two miles above Weston Reservoir. The 
total length of the aqueduct when finally completed would 
be 28.3 miles from the Weston Aqueduct of the metropolitan 
system to a connection with the main water pipes of the 
city of Lawrence in the neighborhood of the pumping station. 
The water in the earlier years would require temporary low- 
head pumping to divert the local brooks into Haggett’s 
Pond, but after connection with the Weston Aqueduct 
would be supplied by gravity to the Lawrence pumping 
station, but there it would continue to be pumped as at 
present to both the low and high service reservoirs. The 
plan has been carefully studied and is not as attractive as 
that of taking water directly from Wachusett Reservoir and 
thus avoiding all low-service pumping. Furthermore, the 
charge for metropolitan water from the latter source would 
probably be less than in case the water were taken near 
Weston Reservoir. Under the circumstances, it has not 
been deemed worth while to present the details of the 
plan or the estimate of cost.



M e t r o p o l i t a n  S u p p l y  f r o m  W a c h u s e t t  R e s e r v o i r .

Wachusett Reservoir is distant from Lawrence in a 
straight line about thirty-four miles. The surface of Wa
chusett Reservoir at high water is 389.6 feet above mean 
sea level (El. 395 Met. W.W. base) and 182.5 feet above 
high water in the Lawrence low-service reservoir which 
stands at grade 207.1 M. S. L. A practical line for a 
conduit from Wachusett Reservoir to Lawrence would 
follow the east bank of the Nashua River through Clinton, 
thence through Lancaster Commons, and along the highway 
to a point about one mile south of Still River Village in 
Harvard, where the flow can be controlled by an auto
matic valve discharging into a free regulating water surface 
with elevations varying from 340 to 345. The pipe line 
to this point would be 48 inches in diameter and would be 
adequate for the next thirty-five to forty years. A second 
pipe line would probably have to be provided at the end 
of that time unless the level of Wachusett Reservoir should 
be kept higher than .355. By introducing this regulator it 
would be practicable to prevent an excessive pressure head 
from acting on the line farther on between this point and 
Littleton, and thus make it possible to use a more eco
nomical pipe of concrete instead of cast iron. It also brings 
the level of the hydraulic grade at about the surface of 
Bare Hill Pond, and facilitates the construction of the 
conduit along the easterly side of that pond which may at 
some future time be utilized, if desirable, as a part of the 
water supply system. About 700 feet northeast of the 
regulating basin the conduit would pass through a tunnel 
about 1,500 feet in length to Bare Hill Pond, then about 
9,900 feet of concrete pipe laid practically at grade, and 
with minimum of reinforcement would continue to the 
northeasterly end of the pond, whence it would pass through 
a tunnel about 1,700 feet in length to the brook valley just 
east of Harvard Village. From this point the conduit 
would consist of 48-inch concrete pipe extending for about 
four miles under a maximum head of not over 75 feet to a 
controlling gate chamber which could be located on the



brow of the hill about one mile west of Littleton Station. 
By controlling the flow with a gate at this point, allowing 
a free gravity flow thence to a distributing reservoir in 
Andover, near Lawrence, the pressure head on the entire 
length of cast-iron main could be kept down to a minimum, 
resulting in a considerable saving in cost of pipe line. 
From this regulating chamber near Littleton the conduit 
would continue through Littleton Common, and thence 
northeasterly through Chelmsford Center and across the 
Concord River at a point about one-quarter of a mile south 
of the boundary between Tewksbury and Lowell, continuing 
east of the river to a proposed distributing reservoir to be 
located on the elevation about a mile north of North 
Tewksbury. This 36-inch pipe which would be about 18 
miles in length would carry about 12.8 million gallons per 
day when twenty years old and 12.2 million gallons per 
day when thirty years old, and should be adequate to sup
ply the average consumption requirements of Lawrence 
and Methuen for about thirty to thirty-five years or more, 
or at least until 1955 or 1960. At that time a second main 
will be needed and a new location for this second main,
and probably also a new distributing reservoir, located
preferably on the north side of the Merrimack River, will 
be required. On the site of the proposed distributing
reservoir north of North Tewksbury it is practicable to 
construct a reservoir holding 50,000,000 gallons with its 
surface at elevation 235 above mean sea level and with a 
depth of 25 feet. The capacity of this reservoir added to 
the 40,000,000 gallons, contained in the existing low- 
service reservoir at elevation 207, would give a storage of
90,000,000 gallons in the neighborhood of the city and town. 
From the distributing reservoir to the Merrimack River
the conduit would consist of a cast-iron pipe 42 inches in 
diameter and about 20,800 feet in length. This pipe would 
be of larger diameter than the pipe leading to the reservoir 
in order to provide for the variations in draft in the city 
and town. Finally, the Merrimack River would be crossed 
by two 24-inch cast-iron pipes, each about 1,600 feet in 
length, to a point of connection with the Lawrence mains



near the pumping station. The estimated cost of this line
from Wachusett Reservoir is as follows:

A q u ed u ct..................................................................................... $4,175,000
Distributing r e s e r v o i r .........................................................  200,000

T o t a l ..................................................................................... $4,375,000

A n n u a l  E x p e n s e  t o  L a w r e n c e  a n d  M e t h u e n  o f  t a k i n g  
a  W a t e r  S u p p l y  f r o m  W a c h u s e t t  R e s e r v o i r .

In the case of Lawrence and Methuen taking water 
directly from Wachusett Reservoir, in order to determine 
the probable cost of the supply to those municipalities, it is 
necessary, as in the case of the Spot Pond supply, to make
certain assumptions as to the charge for the district en
trance fee and as to the assessment for water used, as well 
as the cost of additional supplies. The results of the 
comparative estimates of annual cost are given in the 
summary on the following page. While the city of Lowell 
did not choose to enter the investigation, nevertheless, 
since the aqueduct would pass very close to that city, a 
rough estimate has been prepared of the cost to Lawrence 
and Methuen in case the city of Lowell should join in the 
plan, and that estimate, also, is given in the summary.

If Lawrence and Methuen were supplied from Wachusett 
Reservoir by gravity the present filters and low-service 
pumping would be discontinued, but the high-service pump
ing would have to be retained as with a supply from any 
other source, and probably most of the water for Methuen 
would have to be pumped, though the lower part of the 
town might be supplied in connection with the low-service 
system of the city of Lawrence.

S u m m a r y .

In order to compare the probable cost to Lawrence and 
Methuen of a supply of water from Spot Pond with the 
cost of a supply from Wachusett Reservoir, the following 
table is presented showing the probable cost per million 
gallons of water from each source until 1940. For con
venience in comparison, the estimated annual cost of a



supply from Salmon Brook based on data presented in the 
report of 1923 is included in the table. The Salmon Brook 
costs include a reasonable sum for low-service pumping to 
make them comparable with the Metropolitan District 
supplies which require no low-service pumping.

Summary of Total Cost to Lawrence and Methuen of a Supply delivered 
at the Lawrence Low-Service Grade, including Fixed Charges on 
the Cost of Construction, District Connection and Entrance Fee 
and All Assessments.

A v e r a g e  C o s t  t o  L a w r e n c e  a n d  
M e t h u e n  p e r  M i l l i o n  G a l l o n s  

C o n s u m e d .

1928- 3 5 . 1936- 4 0 .

From  Spot P on d . . . . . . . $130 $112

From  W achusett R e s e r v o i r ........................................ 146 127

Same, if  Low ell and D racut were included . 123 110

From  Salmon B rook . . . . . . 120 95

Same, if  Low ell and D racut were included . 100 89

From the foregoing table it will be seen that the Salmon 
Brook supply is likely to cost considerably less per million 
gallons of water required, at least in the earlier years, than 
a supply from the Metropolitan District, and that a supply 
of metropolitan water from Wachusett Reservoir is likely 
to cost somewhat more than a supply from Spot Pond. In 
the long run, however, there is little doubt that the Wa
chusett Reservoir plan would be considerably less expensive 
than a supply from Spot Pond, and might be less eventually 
than a supply from Salmon Brook.

There is no doubt that the plan of taking water from 
Wachusett Reservoir would be far preferable to any plan 
of taking water from Spot Pond because it would avoid 
carrying all the Lawrence and Methuen supply through the 
entire length of aqueduct and main pipe lines of the metro
politan system to Spot Pond. If Lowell should join with 
Lawrence in going to Wachusett Reservoir the cost to 
Lawrence would be less from the beginning than that of a 
supply from Spot Pond. There is little reason to doubt



that the plan of taking a supply from Wachusett Reservoir 
would be the better one to adopt of the two possible con
nections with the Metropolitan District, and in the long 
run a supply from that source would be a great advantage 
to the city of Lowell, also, since that city would avoid the 
large and constantly increasing expense of filtration and 
pumping.

C o n c l u s io n s .

Under the existing circumstances, and within the limita
tions of the resolve, it is impracticable to advise definitely 
as to the best method of supplying Lawrence and Methuen 
with water, either from the Metropolitan District by a 
connection with Spot Pond or Wachusett Reservoir, or 
from Salmon Brook by a development of that source in 
connection with certain adjacent watersheds. Before any 
definite estimate can be made of the cost of a water supply 
for Lawrence and Methuen from the Metropolitan District, 
it is essential that information be made available as to the 
probable charges for a connection with the district and the 
probable annual cost of the water supply.

The Legislature will doubtless decide in the immediate 
future as to the sources to be used for the extension of the 
metropolitan water supply, and until that question is de
cided it will be impracticable to determine very definitely 
the cost to the city of Lawrence and town of Methuen of a 
water supply from the Metropolitan Water District. It 
is also impracticable to make a very definite estimate of 
the cost to Lawrence and Methuen of a water supply from 
Salmon Brook on account of the fact that that source is 
also an appropriate one for the city of Lowell, and possibly, 
also, for some of the towns adjacent thereto. If Lawrence, 
Lowell and adjacent towns, including Methuen, should 
combine, probably the Salmon Brook development is the 
most economical for all, so far as present information indi
cates, and would furnish a water of satisfactory quality, 
but if the municipalities combine it is possible that in the 
long run a supply from Wachusett Reservoir would prove, 
on the whole, the more satisfactory, and possibly, in the 
end, the more economical, of available plans.



In conclusion, it seems important to call attention to the 
great advantage of securing a water supply, if possible, by 
gravity and of a quality that will not require filtration. The 
annual expense of filtering and pumping the low-service 
supply of the city of Lawrence at the present time is a con
siderable sum, and gradually increasing as the quantity 
consumed increases. If Lawrence and Methuen together 
should invest in a gravity supply requiring neither filtration 
nor low-service pumping, the saving by the elimination of 
their present operating costs only, for filtering and pump
ing, would pay the interest on about $2,300,000 of the 
new cost, in addition to the saving of future investments in 
filters that would otherwise be required.

It is worth noting, also, that similar operating costs of 
the city of Lowell would pay the interest on another $2,500,- 
000 invested in a gravity supply of good quality.

It is thus practicable for these cities to incur a much 
greater outlay for a gravity water supply than for a supply 
which requires pumping, and especially one which requires 
filtration as well. For these reasons it is probable that if 
Lawrence and Methuen should be combined with Lowell and 
adjacent towns in works for taking water by gravity from 
Wachusett Reservoir, a much greater cost for the works 
could be incurred without increasing the ultimate cost to 
the consumer of the water than would be the case if water 
were taken from Spot Pond. It is advisable that the prob
lem of water supply for all the communities in the Merri
mack Valley between Lowell and the sea be given more 
thorough study, and that the conditions of a connection 
with the water supply system of the Metropolitan Water 
District be more definitely defined.

Respectfully submitted,

X. H. GOODNOUGII,
Chief Engineer, Department of Public Health.

R. W, PRIESTMAN,
Lawrence City Engineer.


