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Off ic e  of  t h e  St a t e  B o a r d  of  H e a l t h , 
St a t e  H o u s e , B o st o n .

To the Honorable Senate and House o f Representatives.

I have the honor to transmit herewith the report of the State Board of 
Health, called for under chapter 509 of the Acts of 1906.

Bespectfully,

CHARLES HARRINGTON,
Secretary o f the State Board o f Health.





Commonwealth of Massachusetts

A cts o f  1906, Chapter 509.

A n Act relative to increasing and improving the water supply op
THE CITY OF LYNN.

Be it enacted, etc., as follows:

Section 1. The state board of health and the water board of the city 
of Lynn are hereby authorized and directed to investigate, consider, and 
report upon, the matter of enlarging and improving the water supply of 
the city of Lynn, including all questions relating to the quantity of 
water to be obtained from available sources, its quality, the best methods 
of improving its quality and protecting its purity, by filtration or other
wise, the cost of construction, operation and maintenance of works for 
storing, conveying or purifying the water, damages to property and all 
other matters pertaining to the subject.

Section 2. Said board shall have power to employ such engineering 
and other assistance and to incur such expenses as may be necessary in 
carrying out the provisions of this act.

Section 3. The said board shall report the said plans and estimates 
to the general court on or before the first Thursday in January in the 
year nineteen hundred and seven, and shall append to its report drafts 
of any bills which it may deem suitable to carry out its recommenda
tions.

Section 4. The chairman of the state board of health shall be the 
chairman of the joint board.

Section 5. The total amount of money expended from the treasury 
of the Commonwealth in carrying out the provisions of this act shall 
not exceed two thousand dollars, and the amount so expended shall be 
repaid to the Commonwealth by the city of Lynn.

Section 6. This act shall take effect upon its passage. [Approved 
June 21, 190G.

F inancial Statement.
Amount appropriated, . . . . . . . . . .  $2,000
Amount expended in surveys, . . . . . . . . .  200

Balance, . . $1,800
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tHommcnuumltl) of iitassadjusctte.

B o sto n , Jan. 23,1907.

To the Honorable the Senate and House o f Representatives o f the Common
wealth in General Court assembled.

The State Board of Health and the water board of the city of Lynn, 
acting under the provisions of chapter 509 of the Acts of the year 1906, 
have investigated and considered the matter of enlarging and improving 
the water supply of the city of Lynn, and submit the following report: —

The water supply of the city of Lynn, and of the town of Saugus, 
which is supplied from the Lynn works, is at present taken from four 
reservoirs, known respectively as Breed’s, Birch, Walden and Hawkes 
ponds, and from Saugus River.

The daily quantity of water used in 1905 was slightly less than 5,000,- 
000 gallons, equivalent to about 60 gallons per person in Lynn and 
Saugus; and the capacity of the present sources of supply, if full use 
should be made of the Saugus River, is a little over twice as great as the 
quantity of water used. So far as capacity of the sources is concerned, 
the water supply of the city of Lynn would not be in need of present 
enlargement if the quality of the water were satisfactory.

The quality of the water of the Lynn sources is objectionable both on 
account of the pollution of some of the sources and on account of its high 
color and the large quantity of organic matter which it contains, and the 
disagreeable taste and odor by which it is frequently affected.

The purity of the water of the storage reservoirs could be adequately 
protected, for the present, at least, by the enforcement of sanitary regu
lations; though, if the growth of population near Birch Pond continues, 
a sj^stem of sewers will become necessary in that water-shed. The water
shed of the Saugus River includes a portion of Wakefield and nearly all 
of the densely populated areas in the town of Reading, —  a total popula
tion of about 7,500, or more than 600 persons per square mile. Sewers 
have been built in the thickly populated portions of Wakefield which 
remove the sewage to the metropolitan sewerage system; but no s}rstem 
of sewers has as yet been built in Reading, and considerable foul drainage 
finds its way into the streams there. It is impracticable, in our opinion, 
to prevent wholly the pollution of the Saugus River.
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The question of discontinuing the further use of the polluted portions 
of the Saugus Eiver water-shed has been considered by the Lynn au
thorities in past years, and authority has been obtained from the Legis
lature to take water from the Ipswich Eiver, and it has been proposed 
to divert water from a portion of this water-shed into Ilawkes Pond. A 
sufficient study of this plan has been made to show that a gravity con
nection with the Ipswich Eiver, while possible, would be far more ex
pensive than pumping the water of this river into the present sources 
from a convenient point on the stream or its main tributary, Martin’s 
Brook.

The Ipswich Eiver water-shed above the point at which its water may 
be taken by the city of Lynn contains already a population of 3,900, 
which is somewhat more than half as great as that found in the Saugus 
Eiver water-shed, and this population is increasing; but the Martin’ s 
Brook drainage area is still thinly populated, and it would be possible 
to obtain from that source approximately the same quantity of water as 
is obtainable from the Saugus Eiver. By utilizing the present storage 
reservoirs a practically unpolluted water from sparsely settled water
sheds could be supplied to the city of Lynn; but the cost of the works 
would be large, the objectionable color, taste and odor of the water of 
the reservoirs would still remain, and the water introduced from the 
Ipswich Eiver would be rather more objectionable in respect of color and 
organic matter than is that of the Saugus Eiver.

It might be possible to improve somewhat the water of the Lynn 
sources by cleaning the muddy bottoms of the reservoirs and draining the 
swamp's on the water-sheds; but the conditions are such that it “would be 
impracticable to improve the water materially unless at a very great cost.

The best and most economical plan of improving the water supply of 
the city of Lynn is by filtration through sand, following tire method em
ployed successfully for many years at the city of Lawrence and elsewhere. 
Our investigations show that it is practicable, by constructing filters on 
the city farm, to utilize all of the water of the present reservoirs, and 
to deliver the filtered water to the pumping station without changes in 
the machinery at present in use there, at a total cost for the necessary 
works of $350,000. The annual cost of operating such filters is, for the 
amount of water now used by the city of Lynn, about $10 per day, or 
from $3,500 to $4,000 per year.

By filtering the water, as proposed, there will be no necessity of dis
continuing the use of the Saugus Eiver, and consequently no need of 
enlarging the water supply until the quantity of water required shall 
become twice as great as the amount now used. When an additional 
supply becomes necessary it can be taken from the Ipswich River, if then
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desirable, by any one of several plans, the selection of which may be 
deferred until the necessity arises.

Under the provisions of the metropolitan water act, the city of Lynn 
has the right to join the metropolitan water district and obtain its water 
supply from the metropolitan works. An estimate presented by our 
engineers indicates that the annual cost to Lynn of taking water from 
the metropolitan water district might be at the least about $85,000 per 
year, which would be approximately twice the cost of the present water 
supply of the city improved by filtration, including the cost of pumping 
and other items of maintenance; and there would be no advantage to be 
gained by taking water from the metropolitan district that could be 
regarded as sufficient to justify the extra cost.

We recommend, therefore, the retention of the present sources of sup
ply, and the filtration of the water through sand filters at the rate of 
2,500,000 gallons per acre per day.

We also recommend that full advantage be taken of the purifying 
effect of storing the water in the enlarged Walden Pond; and, to secure 
this result, we recommend the extension of the force main leading into 
Walden Pond to a point of discharge in the neighborhood of the Glen 
Lewis dam at the upper end of Walden Pond, and that all water drawn 
from the Saugus River and Hawkes Pond be discharged into Walden 
Pond at this point. The cost of this pipe line is estimated to be $50,000, 
making the total cost of the necessary improvement of the Lynn water 
supply $400,000.

The report of the engineers is appended.

H EN RY P. WALCOTT.
JULIAN  A. MEAD.
HIRAM  F. MILLS.
JOHN W. BARTOL.
GERARD C. TOBEY. 
JAMES W. HULL.
CHARLES H. PORTER.

The Lynn water board does not sign this report, but does not wish to 
present a minority report.
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REPORT OP ENGINEERS.

Boston , Jan. 16,1907.

To Henry P. W alcott, M.D., Chairman o f the Joint Board on enlarging and 
improving the Water Supply o f the City o f Lynn.

Si r : —  In accordance with the instructions of the Joint Board, we 
have investigated methods of enlarging and improving the water supply 
of the city of Lynn, and present herewith our report.

The water supply of the city of Lynn is at present drawn from four 
storage reservoirs, known respectively as Breed’ s, Birch, Walden and 
Hawkes ponds, and from the Saugus River. It is supplied to practically 
all of the inhabitants of the city of Lynn, and since 1878 has been sup
plied by Lynn to the town of Saugus. The present contract between the 
city and the town, made in 1906, has five years to run.

The quality of the water of the Lynn sources is objectionable both on 
account of the pollution of that portion of the supply which is drawn 
from the Saugus River, and on account of the high color and objection
able taste and odor of the water of all of the sources.

The quantity of water obtainable from present sources in a very dry 
season is a little more than twice as great as the quantity used by the 
city in 1905. In addition to the sources mentioned, the city has the right 
to draw water from the Ipswich River under certain conditions.

P opulation supplied.
The population of Lynn and Saugus in the census years since 1870 

has been as follows: —

Year. Lynn. Saugus. Totals.

1870, ................................................................................... 28,283 2,247 30,480
1375, .................................................................................. 32,600 2,578 35,178
1880, .................................................................................. 38,274 2,625 40,899
1885, .................................................................................. 45,867 2,855 48,722
1890, .................................................................................. 55,727 3,673 59,400
1 8 9 5 , ................................................................................... 62,354 4,497 66,851
1900, ................................................................................... 68,513 5,084 73,597
1905, .................................................................................. 77,042 6,253 83,295

It will be noticed that the increase in population has been regular and 
quite rapid, and that the population has doubled in the last twenty to 
twenty-five years.
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Quantity of Water used.
The average consumption of water in Lynn and Saugus, together with 

the number of services and meters in use since 1878, is shown in the 
following table: —

Year. Population.
Average

Daily
Consumption

(Gallons).

Daily
Consumption 
per Person 
(Gallons).

Number
of

Services.

Per Cent. 
Metered 
Services.

1878, .............................................. 38,610 1,144,000 30 3,892 3

1879................................................. 39,754 1,265,000 32 4,127 3

1880, .............................................. 40,899 1,235,000 30 4,488 3

1881, .............................................. 42,464 1,280,000 30 4,948 3

1882, . . . . . 44,029 1,511,000 34 5,439 3

1883, .............................................. 45,594 1,558,000 34 5,989 3

1884................................................ 47,159 1,739,000 37 6,505 3

1885................................................ 48,722 1,921,000 39 6,919 3

1886, .............................................. 50,858 2,116,000 42 7,374 3

1887, .............................................. 52,994 2,379,000 45 7,805 3

18S8, . ..................................... 55,130 2,475,000 45 8,325 3

1889, .............................................. 57,266 2,450,000 43 8,882 4

1890................................................. 59,400 2,657,000 45 9,490 4

1891................................................ 60,890 3,131,000 51 10,010 4

1892, ............................................. 62,380 3,549,000 57 10,588 5

1893................................................. 63,870 3,744,000 59 11,095 6

1894................................................ 65,360 4,020,000 62 11,442 8

1895................................................ 66,851 4,360,000 65 11,698 10

1896................................................ 68,200 4,539,000 66 11,965 13

1897................................................ 69,549 4,642,000 66 12,179 15

1898, .............................................. 70,899 4,746,000 67 12,298 17

1899, ............................................. 72,247 5,379,000 74 12,447 19

1900, ............................................. 73,597 4,680,000 64 12,569 20

1901, .............................................. 75,537 4,506,000 60 12,722 23

1902................................................ 77,476 4,684,000 60 12,873 25

1903, .............................................. 79,416 5,13S,000 65 12,998 27

1904, . . . . . . SI,355 5,333,000 66 13,247 28

1905................................................ 83,295 4,927,000 59 13,556 30

It will be seen from this table that the consumption of water in 1905 
was less than in the year 1899, and only about 600,000 gallons per day 
greater than it was in 1895, eleven years ago. There has been a rapid 
increase in the number of meters in use in the last ten years, but at the
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end of 1905 only 30 per cent, of the services were metered. The con
sumption of water per person, however, is not great as compared with 
that of other cities of about the same size; and it is probable that a 
continuance of the policy of metering the services will prevent for a con
siderable time in the future at least the consumption of water per person 
from increasing materially beyond the present reasonable limit. Never
theless, the general experience shows that the use of water increases at a 
greater rate than the population. The population of Lynn has more 
than doubled in the past twenty-five years, but the quantity of water 
used in 1905 was four times as great as it was twenty-five years ago. 
It is not unreasonable to expect that the population twenty-five years 
hence may be double what it is to-day; and, while it is not probable, if 
the policy of metering the services shall be continued, that the use of 
water will increase at as great a rate as in the past twenty-five years, it 
is probable that a considerably greater quantity will be used in proportion 
to the population than is the case to-day. Allowing for a per capita 
consumption of 75 gallons, the quantity of water required daily for the 
supply of the city twenty-five years hence, if the population should double 
within that time, would be 12,500,000 gallons.

Capacity of the P resent Sources of Supply.
The present sources of water supply of the city of Lynn, as already 

indicated, are: (1) Breed’s Pond; (2) Birch Pond; (3) Walden Pond; 
(4 ) Hawkes Pond; and (5) Saugus River.

When Walden Pond was first constructed, a dam was built across its 
long easterly arm, forming a small reservoir known as Glen Lewis Pond, 
the surface of which was maintained at a level 6 feet higher than that of 
Walden Pond. A new dam has recently been completed at Walden Pond, 
raising the high-water level 20 feet, which is 14 feet above the Glen 
Lewis Pond dam.

The statistics as to the area, capacity, etc., of the various reservoirs, 
are as follows: —

Area of 
Water 

Surface 
(Acres).

Depth Capacity Drainage Area, Elevation
of

High Water 
(Feet).

N a m e . at Dam
(Feet).

(Million
Gallons).

including Pond 
(Square Miles).

Breed's Fond, •
Birch P o n d , ....................................

58.5
82 .0
75 .0

19.1 
19.4 y 
26 .0

262.6
381.1
300.0

0.93
0.66
1.92

66.95
69.91
78.88

New W a ld e n  Pond, including Glen 
L ew is P o n d ,..................................... 240.0 40 .0 1,754.2 1.67 98.00

T o t a l s , ..................................... 455.5 2,697.9 5.18

W alden Pond, a s  (Irst constructed, 
Glen Lewis Pond, •
Saugus River above Montrose,

128.0
36 .0

20.0
17.0

403.2
120.5

1.31
0 .36

11.80
_

78.00
84.00
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Lhe total drainage area tributary to the four reservoirs is 5.18 square 
miles, or, excluding water surfaces, 4.47 square miles. These areas, with 
the present storage capacity, will probably yield in a very dry year about
3.700.000 gallons per day.

By utilizing all of the water of the Saugus River in connection with 
the present storage reservoirs, the total area of water-shed available, in
cluding water surfaces, would be 16.98 square miles, and the yield about
10.500.000 gallons per day, or somewhat more than twice the quantity 
of water now used.

The Wakefield Water Company was granted the right to take water 
from Lake Quannapowitt many years ago, and the franchise and rights 
of the company have since passed to the town. Whether, in view of the 
provisions of the metropolitan water act of 1895 and the character of the 
water of Lake Quannapowitt, this right is likely to be exercised, seems 
somewhat doubtful; but, in case the town of Wakefield should take water 
from Lake Quannapowitt, it is likely to be many years before the quan
tity of water diverted would reduce very considerably the quantity avail
able to the city of Lynn.

T he I pswich R iver.
By the provisions of chapter 508 of the Acts of the year 1901, the city 

of Lynn is authorized to take an additional water supply from the Ipswich 
Rive.r under certain conditions, which are defined in the act as follows: —

Sectiox 1. The city of Lynn may, for the purpose of providing an 
additional water supply for itself and its inhabitants, take by purchase or 
otherwise, the water of Ipswich river and its tributaries, including Martin’s 
pond, above the point where said Ipswich river intersects the junction of the 
boundary line of the towns of Lynnfield, North Reading and Middleton, 
reserving to the owners of mills on said river their right as mill owners to 
use such waters as shall flow to said mills and the dams connected therewith, 
except so far as said city shall from time to time actually divert and use the 
same for the purposes named in this act: provided, that the city of Lynn 
shall not take water from the Ipswich river except when the daily flow of 
said river at the paper mill dam in the town of Middleton shall exceed ten 
million gallons, and then at such times said city may take all the flow of said 
river in excess of ten million gallons and no more, and shall only exercise the 
ria'ht to take the waters above mentioned during the months of December, 
January, February, March, April and May; and may take, by purchase or 
otherwise, all lands, rights of way and easements necessary for establishing 
filtration beds for holding and preserving all water taken by purchase or 
otherwise under authority of this act, and for conveying the same to any part 
of said city, and may erect on the land thus taken or held proper dams, 
buildings, fixtures and structures, and may make excavations, procure and 
operate machinery, and provide such other means and appliances as may be 
necessary for the establishment and maintenance of complete and effective
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water works; and, for tlie purposes aforesaid, may construct and lay down 
conduits, pipes and other works, under, through or over any lands, water 
courses, public works, railroads, public or private ways, and along such ways 
m such manner as not unnecessarily to obstruct the same; and for the pur
pose of constructing, repairing and maintaining said conduits, pipes and 
other works, and for all proper purposes of this act, said city may dig up 
any such lands and, under the direction of the selectmen of the town in 
which such ways are situated, may enter upon and dig up any such way or 
ways in said town, in such manner as to cause the least hindrance to public 
travel; provided, however, that nothing contained in this act shall be con
strued to alter or diminish the powers of the state board of health under gen
eral laws now in force in regard to water supplies of cities and towns.

At the point at which the taking of water is authorized by this act the 
Ipswich Kiver has a drainage area of 43.21 square miles. While the use 
of water from the river under this act is restricted to six months of the 
year, there is no doubt that, by using this stream in connection with the 
present sources, a much larger quantity of water could be made available 
than the city of Lynn (including Saugus) is likely to require within the 
next twenty-five years.

Natural Character of tile Water of the Present Sources.
The water-sheds of all of the sources used by the city of Lynn contain 

considerable areas of swamp; and the waters of all of the main feeders 
of the reservoirs are, in consequence, highly colored, and contain large 
quantities of organic matter. One of the reservoirs —  Hawkes Pond —  
was prepared quite thoroughly for the storage of water by the removal 
or covering of all of the soil and organic matter in its bottom, so that the 
water would not come in contact with it; but all of the other reservoirs 
have muddy bottoms, though some improvement has been made by clean
ing or covering a portion of the bottom of Walden Pond. The shores of 
the reservoirs which were not cleaned, however, have become cleared, for 
a considerable distance below high water, of the stumps and much of the 
organic matter which were allowed to remain there when the reservoirs 
were first filled.

Breed's Pond has been longest in use, and was originally a mill-pond, 
built man}- years ago. Since 1887, when the examination of its water 
was begun by the State Board of Health, its quality has shown, on the 
whole, but little change.

Birch Pond, built in 1873-74, furnished for many years a water so 
objectionable that it was not used during the summer season. Later, the 
character of this water improved, and since 1887 its character has been 
much the same as that of Breed’s Pond.
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W alden and Glen Lewis ponds were built in 1889. The recent raising 
of the Walden dam will make one reservoir of these two ponds, excepting 
when the water is drawn down more than 14 feet. The waters of both 
ponds were very objectionable much of the time for many years after 
their completion; but for the last four or five years they have differed 
but little from those of Birch or Breed’s ponds, except that the color of 
the water of Glen Lewis Pond has been less than that of the others.

A part of the bottom of W alden Pond, amounting to one-third or 
more of its area, has been improved by removing the soil and organic 
matter, or covering it with sand or gravel so that it cannot come in con
tact with the water; but it appears from the reports of the Lynn water 
board that ? 5 acres of the bottom of this pond are still covered with 
stumps and mud. The reservoir has steep shores for the most part, and, 
if it were not for the organic matter which still remains in its bottom, 
would be an excellent reservoir for the storage of water. A large addi
tional area will be flowed by the recent raising of the dam at Walden 
Pond; but much of this area was a very rocky woodland, containing few 
stumps, and it is not anticipated that the water will be unfavorably af
fected for any considerable period at least by the flowing of the new area.

Hawkes Pond was constructed in 1895-96, and, as already stated, was 
thoroughly prepared for the storage of water by removing the soil and 
organic matter from a portion of the bottom and by covering the re
maining portion with sand or gravel. The quality of the water, however, 
is very variable, and in general is no better than that of the other sources, 
owing, no doubt, chiefly to the fact that all of the water drawn from the 
Saugus River passes through this reservoir, and remains a comparatively 
short time in storage.

The Saugus River was first used by the city of Lynn in 1893. The 
water-shed above the present point of diversion at Montrose (first used in 
1898) contains extensive areas of swamp and meadow lands. The water 
is always highly colored and contains much organic matter, but its quality 
in these respects is not very different from that of most of the waters 
which feed the other sources. At present the water of the river is di
verted into the Lynn reservoirs only at times of high flow in the winter 
and spring.

While the colors of the waters which enter the various reservoirs are 
very high, they are greatly reduced by the storage in the reservoirs. I f 
the reservoirs had been thoroughly prepared for the storage of water, it 
is probable that the quality of their waters would tend to improve in 
other respects also; but the conditions in the Lynn reservoirs are favora
ble to the development of microscopic organisms, and these organisms 
have been present at times in large numbers, though the numbers are
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now rarely excessive, nor do they affect the water as seriously as in the 
case of some of the other reservoirs of similar character in various parts 
of the State. The waters of all of the reservoirs have, however, at times 
a noticeable and frequently an unpleasant or disagreeable taste or odor, 
which makes them objectionable for drinking.

Pollution or the Present Sources.
Mam years ago the city of Lynn secured control of large areas of waste 

land in the northwestern part of the city, including much of the land 
"  ithin the water-sheds of the storage reservoirs, —  taken largely with a 
view of protecting these sources from pollution ; and these lands, which 
are known as the Lynn Woods, are now held by the city as a forest reserve 
for the use of the public. They are, as they were intended to be, recrea
tion grounds for the people of the region, who resort to them in con
siderable and increasing numbers. The control by the city of the lands 
within the water-sheds of the various reservoirs is of great advantage in 
protecting the purity of the sources of supply, since it prevents danger 
of their occupancy for dwellings; and, while there is danger that, in 
their unrestricted use bv the public as a pleasure resort, the water might 
be polluted, this danger can be eliminated by' proper restrictions, en
forced by thorough inspection. Under such restrictions and inspection 
we would not regard the danger of the pollution of the water supplies 
from these lands as a ver}>- serious one.

The most serious danger of the pollution of the waters of any of these 
reservoirs is from the permanent population within their water-sheds.

The water-sheds of Breed’s and Walden ponds, being nearly all within 
the Lynn Woods, contain no permanent population of consequence, ex
cepting possibly a few houses near Breed’s Pond, danger from which can 
readily be averted. The water-shed of Birch Pond is also partly within 
the Lynn Woods; but along the southerly side of this water-shed and 
hear its upper end there are from 15 to 20 dwelling houses, located for 
the most part at a considerable elevation above the pond. For the pres
ent the danger of the pollution of the pond from these houses can probably 
be prevented without difficulty by the enforcement of suitable rules and 
regulations. I f  the population should increase materially, it may become 
necessary to construct sewers to remove the sewage from dwelling houses 
in this region.

The water-shed of Iiawkes Pond contains several dwelling houses and 
groups of farm buildings, for the most part widely scattered; and the 
purity of the water can doubtless be adequately protected by the enforce
ment of suitable sanitary regulations, unless the population should in
crease considerably, which now seems unlikely.
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The water-shed of the Saugus River above Montrose contains a large 
part of the thickly populated portion of the town of Wakefield and most 
of the town of Reading, the total population within the water-shed being 
probably not far from 7,500, or 635 persons per square mile.

Wakefield is provided with a system of sewerage which is available to 
most of the thickly settled areas of the town in the Saugus water-shed 
above Montrose. The town of Reading has no sewerage system, and there 
are several drains discharging into tributaries of Lake Quannapowitt, the 
waters of which are badly polluted. The town is growing quite rapidly, 
and the amount of pollution finding its way into the streams is likelv to 
increase until a sewerage system shall be introduced.

It is impracticable, unless a sewerage and sewage-disposal system shall 
be constructed in Reading, to prevent the pollution of the Saugus River in 
that town; and, even if sewerage should be provided there, the waters 
draining from the thickly settled areas in Reading and Wakefield would 
still be seriously polluted. Under present conditions, polluting matters 
entering the streams in those towns must first pass through Lake Quanna
powitt, then through Hawkes Pond, and subsequently, perhaps, be dis
charged into Walden Pond, but in any case pass through Birch Pond, 
before reaching the city.

It is well known that the bacteria of sewage-polluted streams die out 
rapidly when such waters are held in large reservoirs; and if the Lynn 
reservoirs were always full or nearly so, and the water from the Saugus 
River should be passed in turn through Hawkes, ’Walden and Birch 
ponds before reaching the city, the chance for disease germs passing from 
Reading or Wakefield to the distributing mains in Lynn would be very 
remote; but the water of the reservoirs may in dry seasons be drawn very 
low, and when pumping from the Saugus River is begun, —  which hap
pens ordinarily under present conditions in the winter or early spring, 
at a time of freshet or high flow in the stream, —  the water may pass to 
the distributing mains in Lynn within a comparatively short period; and 
if the use of the Saugus River is to continue, either its pollution should 
be prevented, or some further safeguard for the health of the city should 
be provided.

P racticability of obtaining U npolluted W ater froh the P resent
Sources.

On account of the pollution of the Saugus River at Reading and Wake
field, it has been proposed to extend the intake canal from Montrose, to 
intercept the two tributaries of the Saugus River known as Pillings Pond 
and Beaver Dam Brook, which enter that stream from the north between 
the present intake and Lake Quannapowitt, and to discontinue the use of 
water from the remainder of the Saugus River water-shed.
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Hit. 1 filings Pond water-shed is very sparsely populated. It contains 
a 'ery few dwelling houses, and there are several camps about the 
shores of the pond; but the permanent population is only about 35 per
sons per square mile, and the pollution of the water could be prevented 
without difficulty by the enforcement of proper sanitary regulations. 
The water-shed of Beaver Dam Brook, on the other hand, contains the 
tillage of Lynnfield, and adequate sanitary protection of that stream 
would be difficult.

Another method of excluding the most objectionable portions of the 
Saugus River water-shed was at one time considered by the Lynn au
thorities. It was proposed to divert the whole flow of the river above 
the point where it is crossed by the Newburyport Branch of the Boston & 
Maine Railroad through a canal in a southwesterly direction alotig the 
railroad to a point a quarter of a mile south of Lowell Street, and then 
southeasterly to a small brook, through the channel of which, enlarged 
as required, it would find its way back to the present channel of the river 
at a point about a mile below' the present intake. Beaver Dam Brook 
could also be excluded under this plan, if thought desirable; but the 
plan would leave tributary to the present supply, in addition to Pillings 
Pond, a water-shed of but little more than a square mile, consisting very 
largely of swamps and meadows, which would furnish water of very poor 
quality. The plan appears to have been abandoned by the Lynn authori
ties; and, considering the character of the works to be constructed, the 
comparatively small area of water-shed that would be saved for use, and 
the objectionable character of this water-shed, this plan does not seem 
worthy of further consideration.

After a careful study of the Saugus River water-shed, it is evident that 
the only area from which it is practicable to obtain water free from 
serious pollution without excessive cost is the water-shed of Pillings 
Pond; but the drainage area of that source is only a little over 2 square 
miles, and, if all the remaining portions of the Saugus River water-shed 
should be rejected, the yield of the sources would hardly be sufficient for 
the present needs of the city.

The only other source available (excepting the metropolitan water 
works) is the Ipswich River.

P opulation on the Ipswich R iver Water-shed, and Character of
the W ater.

The Ipswich River water-shed, above the point at which water may be 
taken from the river by the city of Lynn, at the junction of the boundary 
lines of the towns of Lynnfield, North Reading and Middleton, has a 
drainage area of 43.21 square miles. The water-shed is for the most part 
a flat or gently undulating country, containing very extensive areas of
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swamps through which the streams flow slowly, with little fall. It in
cludes the villages of 1\ ilmington and North Reading, neither of which 
has a public water supply or sewerage system, and a considerable and 
widely scattered farming population; and a careful examination has 
shown that at the present time there are about 780 dwelling houses within 
the water-shed, containing probably as many as 3,900 persons, or a popu
lation of about 90 persons per square mile.

The water-shed is traversed by two of the principal divisions of the 
Boston & Maine Railroad and several branches, and is crossed by two 
main lines of electric railroad; and it is probable that the population 
within the water-shed will increase in the future.

The distribution of the population is quite uneven, as is shown by the 
following table: —

Drainage

(Sq.AM?les).
Estimated

Population.
Population

per
Square Mile.

An outlet o f  M artin’s P ond....................................................... 7.39 3151 43

Martin’s Brook, between Martin’s Pond and Ipswich 
River.

5.04 250 50

Total Martin’s B r o o k , ....................................................... 12.43 565 1 45

Ipswich River, above M artin’s B r o o k , ........................... 24.27 2,530 104

Between Martin’s B rook and point one-fourth mile above 
paper mill in Middleton.

6.51 810 124

Total at point one-fourth mile above paper mill, 43.21 3,905 90

i Including 20 cottages on shore o f  Martin’s Pond.

It is probable that the Ipswich River receives as yet little direct pollu
tion from the population within its water-shed, except in the villages, 
especially in Wilmington, where the population is increasing. The chief 
source of direct pollution of any of the streams in the water-shed is a 
tannery in Wilmington, which discharges a large quantity of foul waste 
into a ditch, through which it flows into the main stream.

The water of the Ipswich River above the point at which it might be 
taken by the city of Lynn is exposed too greatly to pollution to be re
garded as a safe source of water supply in its present condition, if taken 
directly. The tannery wastes could probably be purified upon filter beds 
in the neighborhood of the tannery, so that the effluent would not have a 
seriously injurious effect upon the stream, and sewerage could probably 
be provided for the more thickly settled areas, which would remove much 
of the danger of pollution in the village; but there would still be a con
siderable population scattered widely over the water-shed, pollution from 
which could only be prevented by the enforcement of sanitary regula-
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tions, accompanied probably by changes in many existing structures, 
which would involve considerable expense.

The Martin’s Brook water-shed, as will be seen by an examination of 
the table given above, is sparsely populated; and this source could be 
adequately protected without much difficulty or expense, so that it could 
safety be used as a source of water supply.

Numerous chemical analyses of the water of the Ipswich River and its 
principal tributaries show that practically all of the waters of the larger 
streams in this water-shed are very highly colored, and contain large 
quantities of organic matter taken up in the slow passage of the water 
through swamps.

Samples of water collected during the year 1905 from the river above 
the paper mill dam in Middleton show that the color and quantity of 
organic matter in the water vary greatly at different times. Both the 
highest and the lowest colors were found in the drier portion of the year, 
the former after heavy rains, and the latter after considerable periods of 
drought. In the winter and early spring the color and quantity of 
organic matter in the water are generally quite constant, the highest 
color observed within the period from November to May, inclusive, being 
1.58 on May 23, and the lowest .90 on March 15. Compared with the 
Saugus River, the water of the Ipswich River above Middleton had con
siderably more color in 1905, but contained a little less organic matter. 
The-waters of Martin’s Brook and Martin’s Pond differ but little in 
character from that of the main stream, but show less evidence of 
pollution.

P racticability of obtaining an A dditional Water Stiffly from 
the I pswich River by Gravity.

Under the plan of the Lynn authorities for taking water from the 
Ipswich River by gravity, it was proposed to extend a pipe or conduit 
from the present intake on the Saugus River at Montrose, to intercept 
the flow of Pillings Pond and Beaver Dam Brook, and subsequently to 
continue this conduit through the valley of Beaver Dam Brook across 
the divide into the valley of Bear Meadow Brook, and thence to the 
Ipswich River above the Reading pumping station near West Village. 
The drainage area of the river at this point is 19.2 square miles, and the 
population 2,175, or 113 persons per square mile.

Levels have been taken over this route, to determine the practicability 
of diverting water by gravity from the Ipswich River into the upper end 
of the canal leading from the Saugus River to Ilawkes Pond and the 
portions of the Ipswich River water-shed that might in this way be made 
available for use in increasing the water supply of Lynn.
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The survey shows that the bottom of the Ipswich River at the highway 
bridge near the Reading pumping station is approximately at grade 73, 
and that the meadows along the river are from iy 2 to 2 feet higher, or 
between grades 74.5 and 75. These meadows were formerly flooded 
during the six winter and spring months of the year by a dam at the 
highway; but this right of flowage was acquired by the town of Reading 
several years ago, and the flowing of the meadows has been discontinued.

I f  the level of the water in the river should be raised above grade 75, 
the extensive area of meadow land above the Reading pumping station 
would be flooded, which would inevitably result in great injury to the 
quality of the water, and possibly also affect unfavorably the sources of 
the Reading water supply. At the other end of the line we find that the 
level of the bottom of the present canal from the Saugus River at its 
upper end is 71.6, and the high-water level of Hawkes Pond 78.9. The 
length of the line is 6.5 miles. It is obvious from these figures that it 
would be impracticable to convey water by gravity from the Ipswich 
River to Hawkes Pond and use the present canal at Montrose.

It is possible, however, instead of building the conduit on the line indi
cated to construct it directly to Hawkes Pond. By keeping the level of 
Hawkes Pond sufficiently low, we find that the water of the Ipswich 
River could be conveyed to it by a conduit from that stream above the 
Reading pumping station. Such a conduit should be capable of carrying 
at least 12,000,000 gallons per day, which would be available in dry years 
during nearly all of the six winter and spring months, when water can 
be drawn under present legislation; and such a quantity of water would 
provide an additional supply for the city which would meet all require
ments for many years, even if tire Saugus River water-shed, excepting 
Fillings Pond, should be rejected. The ground through which the con
duit would be constructed consists largely of swamps, and we estimate 
that the cost of such a conduit over the line indicated would be as much 
as $400,000.

Another possible route for this conduit would be to extend it from 
Hawkes Pond up the valley of the Saugus River toward the outlet of 
Lake Quannapowitt, and thence northwesterly parallel with and a short 
distance east of Haverhill Street into the valley of Bear Meadow Brook, 
the lower portions and the upper portions of this line being over the 
same route as the line through the valley of Beaver Dam Brook. An 
exploration of this alternate line and levels taken thereon indicate that it 
has no advantages over the one which would pass through the valley of 
Beaver Dam Brook, and its cost might be greater.



1907.] SENATE — No. 239. 19

P racticability op obtaining an Adequate Water Supply prom 
Unpolluted Sources.

It is impracticable to obtain water from any of the water-sheds of the 
city of Lynn which will not be affected in some degree by the wastes of 
human life. It is possible, however, to protect the streams and ponds 
in sparsely settled water-sheds from danger of serious pollution. The 
water-sheds of the present reservoirs can be so protected, as already 
stated; but it would be impracticable to protect adequately the water
shed of the Saugus Eiver or any of its considerable available divisions 
except Pillings Pond. In the Ipswich Eiver water-shed the least polluted 
area is that which drains into Martin’s Brook and the adjacent water
shed of a stream known as Lubber Brook, the waters of which could be 
diverted into Martin’s Brook by means of a canal or pipe line about one 
mile in length.

We have considered various plans of utilizing the waters of these 
sources, and have concluded that the best practicable one would be to lay 
a conduit from Pillings Pond to Hawkes Pond, and to pump the water 
from Martin’s Brook into the upper end of the Pillings Pond water
shed, whence it could flow by gravity to Hawkes Pond.

I f  the capacity of the pumping works should be made sufficient to 
deliver a maximum quantity of 12,000,000 gallons per day whenever that 
quantity should be available under existing law, the minimum yield of the 
present sources, including Pillings Pond and Martin’s Brook, under this 
plan in a series of dry j'ears would probably be about 10,700,000 gallons, 
—  a quantity more than twice as great as the amount now used, and 
about equal to the capacity of the present sources, including Saugus Eiver. 
Of course, if some change could be effected in existing legislation, and 
advantage taken of the flow of Martin’s Brook and Lubber Brook at 
other times than specified in the act of 1901, a larger yield could be 
obtained from these sources.

The total cost of the necessary works for pumping about 12,000,000 
gallons per day from Martin’s Brook at its mouth near the Park Street 
railroad station during the portion of the year between December and 
May when the quantity is available, including pumping station, force 
main and other necessary works, but excluding land and water damages, 
we estimate would be about $230,000. Assuming that the cost of interest, 
sinking fund and depreciation on this amount would be at the rate of 
about 6 per cent, per annum, the total annual cost of these works to the 
city of Lynn would amount to about $13,800. To this it would be neces
sary to add the cost of pumping, which in the earlier years would be 
smaller, but would increase ultimately, when pumping the full capacity
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of the works, to about $5,800 per year. Probably a fair estimate of the 
annual cost would be about $19,000.

Under this plan an adequate supply of water, which could be kept free 
from pollution, could be obtained for the city for many years in the 
future. The water supplied would still, however, have considerable color, 
and be affected by an objectionable taste and odor, since the natural 
character of the water of the Ipswich Eiver and Pillings Pond would 
differ but little from that of Saugus River, and further improvement 
would be necessary to make the quality of the water satisfactory.

P racticability of improving the Quality of the Water of the
Present Reservoirs if supplemented from Unpolluted Sources.
The Lynn reservoirs, with the exception of Hawkes Pond, were not 

prepared for the storage of water by the removal of the soil and organic 
matters from their bottoms, as has been the practice in the construction of 
storage reservoirs in recent years; but, as these reservoirs have been in use 
for many years, the injurious effects produced by the presence of organic 
matter in their bottoms have evidently considerably diminished. The 
water entering all of these reservoirs is highly colored and contains much 
organic matter, due largely to the contact of the water for long periods . 
with vegetable matter in swamps; but storage in the reservoirs tends to 
reduce the color of the water, and further improvement may be expected 
from the increase in the storage capacity that will now become available 
by the completion of the new Walden reservoir. I f  the swamps on the 
water-sheds of the various reservoirs could be thoroughly drained, and 
these reservoirs thoroughly prepared for the storage of water by the re
moval of the soil and organic matter from their bottoms, an improve
ment in the quality of the water would result ; but the cost of the work 
would be very great, and the results probably inadequate.

F iltration.
The best practicable plan of improving the water supply of the city 

of Lynn is by filtration. I f  this plan should be adopted, the use of the 
water of the Saugus River could be continued with safety, and no prac
tical gain would be made by incurring the great additional expense of 
taking water from the Ipswich River until the increase in the use of 
water makes it necessary, or until the pollution of the water of the Saugus 
River becomes greater than at the present time.

The character of the water now delivered into the distributing mains 
of the city of Lynn is probably best shown by the results of the analyses 
of the water of Birch Pond. During the year just closed the water has 
always been slightly turbid, and its color has ranged from .30 to .50 on
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the scale of color. It has had a noticeable odor, which has frequently 
been unpleasant and at times disagreeable. The quantity of organic 
matter present in the samples analyzed in 1906 has ranged from .0198 to. 
.0308 of a part per 100,000, a large part of which during the summer 
season was in suspension, probably largely in the form of microscopic 
organisms. The free ammonia has been high, ranging from .0020 to 
.0078 of a part per 100,000.

The color of the water during 1906 was somewhat greater than in the 
previous year, but the quantity of organic matter present was much the 
same. Both have averaged somewhat higher than in the previous two 
or three years, but the color and organic matter have at times been some
what higher than they were found to be in 1906.

The results of experiments upon the filtration of Massachusetts waters, 
including water from the Lynn reservoirs, show that by filtering the 
water at ordinary rates, such as are maintained in the filtration of the 
water of the city of Lawrence, the color and organic matter of the water 
could be considerably reduced, and a water supplied to the city which 
would rarely be affected by a noticeable taste or odor. The filtered water 
would contain much less organic matter than the water of the present 
reservoirs, and would resemble quite closely in its general characteristics 
the water at present supplied to the metropolitan water district.

Location and Pkobable Cost of F ilters.
IVe have investigated the various possible locations for filters, and find 

that the best available one is on the city farm. This area is not far from 
Birch and Breed’s ponds or the present pumping station. Filters can be 
constructed on this area at almost any desired elevation; and it is prac
ticable to locate them at such a level that the storage in Birch and Breed’s 
ponds can be utilized, and the filtered water delivered to the pumping 
station at such an elevation as to avoid the necessity of making changes 
on this account in the machinery in use there.

The present consumption of water in Lynn is on an average a little less 
than 5,000,000 gallons per day; but, as the city is growing rapidly, it is 
desirable to provide a filtration plant of such capacity that it will not 
require enlargement in the immediate future. Allowance must he made 
also for the cleaning and other work incidental to the proper maintenance 
of filters, and for fluctuations in the use of water. We have planned for 
the construction of six filters, aggregating 4 acres in area.

The filters are designed with the surface of the filtering material at 
grade 46, which is 2 feet below the level of the floor in the present pump
e r , station, and 23.9 feet below the level of Birch Pond when full. While
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no test pits have been dug on this area, the soil in which the filters would 
he constructed apparently consists chiefly of hardpan, and no serious 
difficulties are likely to be experienced in constructing the filters at the 
location proposed. Materials for the filter structure can be obtained in 
the neighborhood within a reasonable distance.

Y e have given considerable attention to the question of obtaining suit
able sand for filtering material, and are satisfied that sand well suited 
for the filtration of this water can be obtained at several places in the 
region about Lynn. While estimates of the cost of delivering sand of 
suitable quality vary considerabty, the cost of delivering the amount 
necessary at the proposed location of the filters will not be excessive. We 
estimate that the total cost of the necessary filters, including filtering 
material and all appurtenances, pipe connections, and a filtered water 
basin having a capacity of about 1,350,000 gallons, will be about $350,000.

Ground waters and waters obtained from ponds and streams by natural 
filtration through the soil deteriorate rapidly, as a rule, when exposed to 
light in open distributing reservoirs such as that now used by the city of 
Lynn. Surface waters from ponds and streams, on the other hand, tend 
to improve in quality when stored in clean reservoirs. We think it un
likely that the water of the city of Lynn, after filtration in the manner 
proposed, will change materially in quality in the present reservoir, and 
we do not think it necessary that the reservoir be covered. I f  the water 
should deteriorate, it will be necessarjr to provide a covered reservoir. 
This could perhaps be done best by covering half of the present reservoir, 
which is built in two sections. I f  this is impracticable, a new covered 
reservoir of smaller capacity could be built, and the present reservoir 
kept full and so connected either with the covered reservoir or the dis
tributing system that it could be used in ease of emergency.

A dditional W orks required to improve the Water Supply op the
City  of Lyn n .

While the principal portion of the cost of improving the water supply 
of the city of Lynn will be that due to the filters, certain other improve
ments are desirable.

Work has already been begun in replacing the canal from Ilawkes 
Pond to the Walden Pond pumping station with a 48-inch pipe, —  a very 
necessary improvement in the means for drawing water from Hawkes 
Pond and the Saugus River to the other reservoirs.

The water from Ilawkes Pond, including that drawn from Saugus 
River, which flows quite rapidly through Ilawkes Pond at the period of 
highest draft from the river, is now discharged either into Birch Pond or
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into "Walden Pond. It is important that all the water drawn from 
Hawkes Pond be discharged into Walden Pond at some point remote 
from the outlet, so that it may receive all of the benefit practicable from 
storage. e would advise that a pipe be laid from the present pipe below 
M alden Pond dam around or across the southerly arm of the pond to the 
neighborhood of the Glen Lewis dam. The cost of such an extension, 
including a check valve on the present main leading into the pond, tvould 
probably be, under present conditions, in the neighborhood of $50,000.

Methods by w h ich  the W ateb Supply of the City  of Lynn  can
BE ENLARGED.

I f  the city of Ljmn should continue to make full use of the Saugus 
Kiver water-shed, a further additional supply will not be required until 
the quantity of water used shall increase, to somewhat more than double 
what it is to-day. When in the future an additional supply becomes 
necessarj', there are several plans by which such a siypply can be obtained 
from the Ipswich Eiver.

It has already been shown that it is impracticable to divert water from 
the Ipswich Piiver by gravity into the present sources. Since pumping is 
necessary in any case, it is desirable to locate the pumping station at such 
a point as to make available as much of the water-shed as practicable, 
taking into account the quality of the water.

At the present time the conditions are such that it makes no great dif
ference, so far as the quality of the w-ater is concerned, at what point it 
is taken from the main stream. A  general examination indicates that the 
point from which the water can be diverted at least expense will be in 
the neighborhood of the mouth of Will’ s Brook, a short distance above the 
lowest point at wdiieh the city is authorized to take water under existing 
legislation. From the neighborhood of the mouth of Will’ s Brook water 
could be pumped most easily into the water-shed of Beaver Dam brook, 
whence it wrnuld flow into the Saugus Biver, and could be diverted into 
Haw'kes Pond through the present canal. We have estimated that the 
cost of the necessary works, including pumps, pumping station, force 
main, pipe lines and channel to Beaver Dam Brook, but without any 
allowance for land and water damages, would be $123,000.

Assuming that the charges for interest and sinking fund would amount 
to 6 per cent, per annum, the total annual cost would be as follows: —

For interest and sinking f u n d , ............................................................$7,380
For pumping and maintenance, . . . . . . . .  4,550

Total, . $11,930
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A plan by which water could be taken from the Ipswich River into the 
present sources without diverting it through Saugus River would be to 
pump the water from near the mouth of Will’s Brook into the upper end 
of the Fillings Pond water-shed, allow it to flow through the brook to 
Pillings Pond, and divert it from the latter through a pipe line into 
Hawkes Pond.

We estimate that the probable cost of works under this plan would be: 
for pumping station, pumps and appurtenances, force main, enlarge
ment of brook channel and construction of pipe line from Pillings Pond 
to Hawkes Pond, and including also an allowance for damage to the mill 
power at the outlet of Pillings Pond, but exclusive of other probable land 
and water damages, $187,000.

Assuming, as before, the interest and sinking fund charges at 6 per 
cent., the annual cost would be about as follows: —

For interest and sinking f u n d , ............................................................ $11,220
For pumping and maintenance,............................................................ 5,100

T o t a l , ...............................................................................................$16,320

The scheme of pumping to Pillings Pond and allowing the water to 
flow by gravity thence to Hawkes Pond would cost about $4,400 per year 

-more than diverting it into Beaver Dam Brook and the Saugus River; 
but the former plan would have the advantage that the water could be 
conveyed to Lynn without mingling with the water from the Saugus 
River, the use of which it may be found desirable to discontinue at some 
time in the future.

A  third plan, by which water might be used from the Ipswich River to 
supplement the present sources, would be to pump the water into Walden 
Pond. In that case the most convenient location for the pumping station 
under existing legislation would also be in the neighborhood of the mouth 
of Will’s Brook. The cost of works for pumping the water from this 
point to a convenient point within the water-shed of Walden Pond, from 
which the water could flow to the pond by gravity through one of the ex
isting streams, we estimate would he: for pumps, pumping station and 
appurtenances, force main, brook channel, etc., $248,000.

Assuming the cost of interest and sinking fund at 6 per cent., as be
fore, the total annual cost would be about as follows: —

For interest and sinking fund, . . . . . . . .  $14,880
For pumping and maintenance,.............................................................7,150

Total, . $22,030
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I f  'watei should be pumped from the Ipswich River directly into Wal
den Pond; the use of the present Walden Pond pumping station might be 
discontinued. Allowing for a total annual saving of $5,500, the net cost 
of this scheme would be $16,530, or about the same as the cost of pump
ing through Pillings Pond and continuing the use of the present Walden 
Pond pumping station.

If a change in legislation could be secured, the Ifjswich River might 
be taken at a point about i y 2 miles nearer Walden Pond than the neigh
borhood of the mouth of Will’s Brook; and, while the lift might be 
slightly greater, the cost of the works would be less.

As it is unlikely that water will be taken from the Ipswich River for 
several years, changes in the conditions might make necessary a very 
material modification in any plan that might now be selected; and we 
have not thought it necessary at the present time to go into the question 
of the future taking of water from the Ipswich River in any greater 
detail.

Cost of a Supply fkom the Metropolitan Water Works.
Under the provisions of the metropolitan wTater act, the city of Lynn is 

entitled to enter the metropolitan w'ater district and take a water supply 
from the metropolitan water works.

From such information as we are able to obtain as to the probable cost 
to the city of Lynn of joining the metropolitan water district, it appears 
that there would be a charge for entering the district of at least $80,000, 
being the assessments the city of Lynn would have paid if that city had 
joined the district in the beginning, and, like Newton and Hyde Park, 
though continuing the use of its own sources, paid one-sixth of the regular 
assessment. In case the city should come into the district at once, its 
annual assessment would be about $80,000. This assessment would, of 
course, increase in the future, though it would not probably increase pro
portionally to the population.

I f  the city should join at the present time, its assessments might b e : —-

For interest and sinking fund on an admission charge of $80,000 (per
year), ....................................................................................................$4,800

For annual assessments, . . . . . . . . .  80,000

Total f per year), ................................................................................$84,800

In order to supply the city of Lynn, the metropolitan district would 
have to lay a long main, which it was estimated by the State Board of 
Health in 1895 would cost about $300,000. The size of main proposed 
was 36 inches in diameter. At the present time it is not unlikely that a 
larger main would be deemed desirable, and in any case the cost would
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be considerably greater. Whether the whole expense of this main would 
be borne by the metropolitan district is doubtful. Assuming that it 
would, the city of Lynn would be supplied with water for about $85,000 
per year at the present time. This water would be supplied under pres
sure, so that pumping could be discontinued: and the saving which would 
be made by the city in this way, upon the basis of the statements in the 
Lynn water board report for the year 1905, would be about $16,300. The 
cost of filtration and of a pipe line to the upper end of Walden Pond 
would, of course, also be saved, and this may be estimated as follows: —

6 per cent, of total cost of filter and Walden Pond pipe line
( $ 4 0 0 ,0 0 0 ) , ...................................................................................... $24,000

$2 per 1,000,000 gallons for filtration, say at 6,000,000 gallons per
d a y , ........................................................................................................4,380

T o t a l , ............................................................................................... $28,380

Adding this to the $16,300 saved from pumping, the total saving to the 
city of Lynn would be approximately $44,700, leaving the cost of a met
ropolitan water supply about $40,000 per year greater than the cost of 
using its present sources and filtering the water, without including any 
charge which might be made for the construction of a main to supply 
the metropolitan water.

Summary.
We recommend, as the best plan for improving the water supply of the 

city of Lynn, the construction of a sand filter substantially on the lines 
which we have described. A  very convenient and satisfactory location for 
such a filter is at the city farm, where the contour of the land is such that 
the filter can be built at an elevation which will make it practicable to 
deliver the water of the present reservoirs upon it by gravity, utilize all of 
their available storage, and deliver the water to the present W alnut 
Street pumping station at such a level that material changes in the ma
chinery there will not be necessary.

We recommend that all water drawn from the Saugus River and 
Hawkes Pond be pumped into Walden Pond, and that the full benefit of 
the storage in the latter be made available by discharging the water into 
Walden Pond in the neighborhood of the Glen Lewis dam.

The estimated cost of the works recommended is $400,000.

Respectfully submitted,

X . IT GOODNOUGH,
Chief Engineer o f the State Board o f Health.

GEORGE I. LELAND,
City Engineer of Lynn.


