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The Joint Special Committee of 1874, "appointed to sit
during the recess, with authority to visit, examine and hear
evidence with reference to the necessity of further legislation
to provide for the supervision, construction and maintenance
of impounding reservoirs, and report to the next general
court,” respectfully

REPORT:
The apparent necessity for the appointment of the Com-

mittee was the wide-spread alarm occasioned by the breaking
away of a storage reservoir, situated on a branch of Mill
River, in the town of Williamsburg, Hampshire County,
early on the morning of the 16th of May, 1874, a partial
statement of which was presented to the last legislature by a
joint special committee, to whom was referred the petition of
the selectmen and other citizens of the towns of Williams-
burg and Northampton, asking aid and relief from the Com-
monwealth ; also by the committee on water supply and
drainage, "to whom was referred an order directing them to
consider and report what legislation is necessary relative to
impounding and storage reservoirs.” The committee reported
"that, in their judgment, the State should maintain a more
direct and careful supervision over the construction and
maintenance of this class of works than has been hitherto
attempted, or is possible under the existing laws.”

Since the adjournment of the legislature the Committee
have visited the towns of

Williamsburg and Northampton.

A description of the structure, and review, somewhat in
detail, of the causes that led to the great calamity which not

Commomucaltl) of iilaasadjusrtts.
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only overwhelmed the inhabitants of Mill River Valley, but
startled the people of the whole State, by its sudden work of
destruction and devastation,—sweeping entire villages of
many of their inhabitants, and destroying nearly all of their
property,—will not seem out of place in this report.

The reservoir was owned by the Mill River and Williams-
burg Reservoir Company, incorporated in 1865 ; was favor-
ably located on the east branch of Mill River, near the upper
part of the valley, about three miles from the centre of Wil-
liamsburg, at an elevation of three hundred feet above the
town, the stream below falling rapidly through the villages of
Skinnerville, Haydenville, Leeds and Florence, to North-
ampton.

The reservoir was formed by constructing a dam across the
stream and valley, nearly six hundred feet in length, and
forty-two feet in height at the centre, the lower line conform-
ing to the surface of the valley and hillsides adjoining. The
dam consisted of a wall of bowlder stone, of an average
thickness of three feet and six inches, roughly laid and
grouted with cement, with an embankment of earth deposited
on both sides, to the breadth of one hundred and twenty feet
at the base, and sixteen feet at the top, which completed the
substantial parts of the structure.

A waste-weir, thirty feet in width, designed to keep the
water, when at its highest flood, several feet below the upper
line of the dam, was excavated in the western bank. Near
the bottom, under the entire embankment, supported on a
wall of stone, was a discharge-pipe, sixteen inches in
diameter, for the purpose of drawing off the water as neces-
sity required, or for use in the valley below.

Upon a careful examination of the remaining portions of
the dam, there is no appearance of any excavation at the base
to the solid earth or rock, but both wall and embankment
appear to have been built on the irregular bed of the stream
and valley ; neither is there any appearance of excavation for
the purpose of securing the ends into the adjoining banks.

The earth for the embankments was taken from the surface
of the valley and hillsides, and shows no evidence of having
been prepared and deposited by the usual methods used in
building such structures.
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It does not appear that any plans were furnished, on which
were based any specifications, or that any special supervision
was had over the work during its progress, but that the con-
tractors completed the same as their interest dictated. The
whole structure was originally faulty in design, deficient in
material, and carelessly constructed.

Evidently some attempts had been made, from time to time,
to strengthen the dam by the addition of earth deposited on
the slope on the upper side near the top, and held in place
by brush and other material, indicating that some apprehen-
sion had existed as to its security.

It is understood that the water was drawn olf during the
winter months, leaving the embankments in the reservoir
exposed to severe freezing, and affording opportunity for the
frost to follow the central wall to a great depth, the effect of
which was aggravated by the existence of a spring in the
bank at the west end of the dam, the waters of which have
the appearance of having flowed along the wall under the
embankment.

It was at this portion of the dam that the cement was of a
most worthless character, differing, apparently, from that used
in other parts of the work; whether it was in that condition
when put into the wall, or afterwards became deteriorated by
action of the water of the spring, aided by frost, cannot be
fully determined.

At this point was first observed the earth-embankment
sliding from the wall and adjoining bank, and the water from
the reservoir escaping. Next to want of skill in construction,
the action of the frost was a prime cause of the failure.

The final cause of the breaking of the dam was the heavy
rains of the previous night, which rapidly accumulated from
the surrounding hillsides and streams from distant sources,
suddenly raising the water to the full capacity of the reser-
voir, when the dam, from its inherent weakness of construc-
tion and want of care in its maintenance, gave way, pouring
out a resistless flood, overwhelming in its course one hundred
and forty human beings to certain death, obliterating in its
progress village after village, and destroying in a moment
the results of years of hard labor and persevering industry.
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Middlefield.
Hardly had the last legislature adjourned when another

destructive flood visited Hampshire County. The heavy
rains of Saturday and Sunday caused the breaking away of
three storage reservoirs at and above Factory Village, in the
town of Middlefield, late in the afternoon of July 12, 1874,
sweeping the towns of Middlefield and Chester of roads and
bridges and dwelling-houses, damaging farms and other
property, destroying several substantial bridges and culverts,
and, at intervals for twenty miles, portions of the road-bed
of the Boston & Albany Railroad. The estimated loss to
the towns of Middlefield and Chester amounts to two hundred
and fifty thousand dollars; loss to the Boston & Albany
Railroad, one hundred thousand dollars.

These reservoirs were located on the Middlefield Brook,
and owned by S. W. Church & Brother. The lower dam was
built nearly thirty years ago ; was made in part by grading
up the main travelled road, leading from Middlefield to
North Becket, and was constructed of two vertical walls of
bowlder stone, without cement, from twelve to fifteen feet
apart, the space between tilled with earth; was nearly four
hundred feet in length at the upper line, and twenty feet in
height near the centre, forming a reservoir of seventy-five
acres.

The dam had once before broken away, but was considered
perfectly safe at the time of the disaster; so much so, that it
was under contemplation to increase its height for the use of
the new mill which had already been built below.

Twelve years ago a second dam was built, three miles
above, on the same stream, constructed of earth only, nearly
sixty feet in length, and twenty feet in height, the entire em-
bankment being forty feet in breath at the base, and ten to
twelve feet at the upper line, with a waste-weir through a
natural depression in the west bank, several yards above.
This reservoir embraced about forty acres. The dam was
built on the original surface of a meadow, without any ex-
cavation at the bottom, or at its junction with the adjoining
banks.

One and a half miles still further up the stream, a third
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dam was built, nearly thirty years ago, consisting ot a verti-
cal stone wall, without cement, with an earth-embankment on
the upper side nearly fifty feet in length, and twenty teet in
heiaht; breadth at the base forty feet, and twelve feet at the

upper line, forming a reservoir of twenty-five acres; having
a waste-weir over the east bank, the opening ot which is one
hundred and fifty feet from the dam. This reservoir was
located in a swamp, once thickly covered with small trees,
which have been partly cut oil'or decayed, leaving the debris
to float and drift by the action of wind or current. From
appearance, some of the drift material obstructed the mouth ot
the waste-weir, and so forced the overflow over the dam. It
was this reservoir 'which first gave way, pouring its immense
flood into the second reservoir below; there adding its con-
tents to the volume of the already swollen stream on its way
to the lowmr dam, which sustained the pressure for a time,
then yielded to the mass of water precipitated against it, and
disappeared almost entirely. Without doubt, the lower dam
would have remained firm but for the sudden breaking of the
dams above.

The location of the upper reservoir was well adapted for
the purpose for wTiich it was designed; upon a careful exam-
ination, the dam appears to have been constructed of good
and sufficient material, both of stone and earth, but unskil-
fully arranged, in not properly securing the ends of the dam
into the adjoining banks. This defect, together with the want
of a sufficient and well-located waste-weir, and negligence in
not clearing the reservoir of all floating material, constitutes
the main causes of its failure.

Haydenville.

The breaking of the new dam at Haydenville, Mill River,
on the morning of December 19, 1874, although an insig-
nificant affair when its consequences are compared with the
disastrous results which occurred at Williamsburg and Mid-
dlefleld, yet furnishes a practical illustration of the unfitness
of ordinary engineers and contractors to design and con-
struct permanent hydraulic works, and enforces the necessity
for the examination and approval, by some competent person,

2
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of all plans or designs, before the work is commenced, and
of supervision while being constructed.

This dam was erected to replace one which washed away
during the flood occasioned by the breaking of the reservoir
in Williamsburg in May last, and is situated near the site of
the former one; is one hundred and forty feet in length,
eighteen feet in height at its lowest point, and composed of
two walls of bowlder stone laid on the solid rock, the faces
fifteen feet apart at the bottom, and six feet at the top, the
space between being filled with rubble-stone, grouted with
cement, completed by a covering, the stone of which were
six feet long, eighteen to twenty inches wide, and eight to
ten inches thick; but without any fastening to secure them
permanently in place.

Upon an examination made by the Committee of the
remaining portions of the dam, it was evident that its failure
resulted from defective design, indifferent workmanship, and
unsuitable material. This reference to the material applies
only to the condition in which it was found to exist in the
work. The quality of the grouting appears to have been a
source of weakness rather than of strength. The sand of
which it was largely composed was derived from the coarse
gneiss rock which prevails in that section, and wT as taken from
the bed of the stream, which also contained sufficient earthy
material to render the whole totally unsuitable for the purpose
intended. There was no unusual quantity of water flowing
at the time, but the pond above the dam was frozen over to
considerable thickness.

The opinion prevails that the ice raised the cap-stones
from their bed, near the centre, crowding them forward, so
as to allow the water to have access to the rubble portion of
the work, which, when filled, carried the pressure to and
through the outer wall, thus causing the dam to give way,
and allowing the water to escape slowly, without damage.

It is doubtful if any more appropriate illustration of the
crude and unskilful construction, and the hazardous condition
of these structures, can be selected than is furnished by the
failure of the storage reservoirs at Williamsburg on Mill
River, and Middlefield on the Westfield River. Located
near the head of rapidly-falling streams, built at different
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periods, and varying in their extent, material and design,
their frailty is evidence not only of the incapacity of those
who performed the work, but of the want of ordinary scien-
tific knowledge by their projectors.

To recapitulate : the dam at Williamsburg was an earth-
dike, with a central wall of bowlder stone, grouted with
cement. That at Factory Village, Middlefield, consisted of
two vertical stone walls, twelve to fifteen feet apart, the space
between filled with earth.

The second, on the same stream, was simply an earth-dike ;

the third, yet higher up the stream, consisted of a vertical
stone wall with an earth-embankment on the upper side only,
the surplus in each instance being disposed of through waste-
weirs opened at a lower level than the crest of the dam, and
all of them deficient in the arrangement of the materials
used in their construction, and in the method of securing the
structure into the adjoining banks.

The new dam at Haydenville was composed of two vertical
walls of stone, fifteen feet apart at the bottom and six feet on
the upper line, filled with rubble stone, grouted with cement,
and completed by a stone covering, the width of the top.

Those at Middlefield exhibit the danger to be apprehended
from the location of a series of reservoirs on the same stream,
one above the other; the breaking of the upper, however
small, endangering all below.

The stone dams at Lowell and Lawrence on the Merrimac
River, and the log dams at Turner’s Falls and Holyoke on
the Connecticut River, are works of the highest engineering
skill, and control immense bodies of water which is drawn
for use near the upper line of the dam by means of canals,
allowing all surplus water or drift material to pass the struct-
ure. At Williamsburg and Middlefield the water was drawn
off at the bottom of the reservoir by means of a discharge-
pipe, leaving the embankments, as the waterreceded, exposed
to all the changes of freshet or drought.

The number of unsafe structures reported by the local
authorities, and the uneasiness existing in the minds of many
persons as to the safety of others, demand greater care and
skill, not only in their construction, but in their maintenance,
and frequent inspection by the owners thereof.
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There can be no doubt but such structures, however well
constructed, will, if neglected, become weakened by use and
exposure, and in time deteriorate, until they reach the point
of danger, when accidents may occur, without warning, at any
moment.

The subject, to a great extent, must be considered as a local
problem, which chiefly concerns the section or community
where such works exist, and there should rest the respon-
sibility of enforcing such provisions of law as provided by
statutes.

The necessity to concentrate and store up water which
would otherwise pass beyond our control unused, by means
ofartificial ponds and reservoirs, located along the rivers and
smaller streams over the State, the frequent disasters which
have already occurred therefrom, and the danger to be ap-
prehended in the future, have a larger claim upon legislation
than is now recognized in existing laws; inasmuch as there
are no requirements as to constructing or supervising, or any
jurisdiction over alterations or repairs.

After careful review of the facts which have come to their
knowledge, and due consideration and comparison of the
opinions and suggestions of experts and interested parties,
the Committee are of the opinion that further legislation is
necessary to provide for the safer construction and better
maintenance of these impox’tant works, and agree in recom-
mending the passage of the accompanying bill.

The first section is intended to provide against the erection
or enlargement of any reservoir or dam, without plans and
specifications approved by a competent engineer, and also to
secure the faithful execution of proper designs, by providing
for the inspection of the work.

The five next sections provide for the examination of exist-
ing structures whose security is doubtful, and for their repair
or removal in case of danger. These are substituted for the
provisions of existing laws, which the seventh section pro-
poses to repeal. ,

The Committee have failed to find any existing board better
qualified than the county commissioners to arbitrate in the
premises, or any more vigilant sentinels than the persons
whose lives and property are imperilled, and have therefore
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retained in the new draft the main featirres of the existing
laws. The modifications proposed are such as have seemed
proper to harmonize the provisions of the bill and make the
whole simple and efficient.

CHARLES H. FRENCH,
Z. C. WARDWELL,

Of the Senate.

BEN. C. CURRIER,
ZIBA GAY,

Of the House.
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In the. Year One Thousand Eight Hundred and Seventy-Five.

AN ACT
To provide for the Supervision of the Construction

and Maintenance ofReservoirs and Dams.

Be it enacted by the Senate and House of Represen-
tatives, in General Court assembled, and by the author-
ity of the same, as follotvs:

1 Sect. 1. Hereafter no reservoir or reservoir-
-2 dam, or mill-dam, shall be constructed, nor any
3 material change made in those now existing or
4 hereafter constructed, until the plans and specifi-
-5 cations of the same shall have been filed in the
6 office of the secretary of the Commonwealth, and
7 approved by an engineer appointed by the
8 governor. Said engineer shall inspect the work
9 during its progress, and shall have authority to

10 appoint an inspector to lie constantly engaged in
11 its supervision, and upon a refusal of the owners,
12 or their agents, to adhere to said plans and
13 specifications, he shall have power to order its
14 discontinuance.

<£ommonuicaltl} af illassacfyusctts*
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15 All costs for said engineer and inspector shall be
16 paid by the owner of said work.

1 Sect. 2. The county commissioners, on appli-
-2 cation made to them in writing, by any person
3 owning property liable to destruction or damage,
4 by the breaking of any reservoir, reservoir-dam or
5 mill-dam, or upon such application by the mayor
6 and aldermen or selectmen of any place, on

7 account of liability of loss of life, or damage to
8 any road or bridges therein, from the same cause,
9 shall, after notice of the time and place to the

10 owners of such reservoirs or dams, or their agents,
11 view and thoroughly examine the same.

1 Sect. 3. If, upon examination, in the judgment
2 of the commissioners, the structure is not suf-
-8 ficiently strong and substantial to resist the action
4 of the water under any circumstances which may
5 reasonably be supposed to occur, they, with the
6 advice of an engineer appointed by the governor,
7 shall determine and direct what alterations or
8 repairs are required to make it permanent and
9 secure, and shall give written directions to the

10 owners thereof to make such alterations or
11 repairs within a reasonable time, and they shall
12 file a record of such examination, and orders
18 thereon, in the office of the secretary of the Com-
-14 monwealth.

/

1 Sect. 4. If the owner of a reservoir or dam
2 thus examined, and adjudged to be unsafe, refuses
3 or neglects to make such alterations or repairs as
4 the commissioners order, they shall cause such
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5 reservoir or dam, or such parts thereof as they
6 may deem necessary for the safety of life or
7 property, roads or bridges, on the stream below,
8 to be removed, or the water drawn off; and after
9 such removal no structure shall be erected except

10 in compliance with the requirements contained
11 in the preceding sections, and if the water has
12 been drawn off, the reservoir shall not be filled
13 again until the orders of the commissioners have
14 been complied with.

1 Sect. 5. The commissioners shall make such
2 orders, as to the costs of all proceedings under the
3 three preceding sections, as they may deem just:
4 provided, that in all cases where the reservoir or
5 dam is adjudged unsafe, said costs shall be paid
6 by the owner.

1 Sect. 6. The supreme judicial court shall have
2 jurisdiction in equity, and may make all judg-
-3 ments and decrees necessary to carry into etfect
4 the provisions of the preceding sections.

1 Sect. 7. Sections forty-seven, forty-eight,
2 forty-nine, fifty, fifty-one and fifty.-»two, of chapter
3 one hundred and forty-nine of the General
4 Statutes are hereby repealed.

1 Sect. 8. This act shall take effect upon its
2 passage.
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In the absence of any source of reference relating to the number,
location, condition and care of storage reservoirs and mill-dams, the
Committee issued a circular letter with questions, for the purpose of
obtaining such general information as could be had from the local
authorities throughout the State, from the county commissioners of
the several counties, and from the superintendents of the various
railroad corporations. The following questions were sent to the
authorities of cities and towns :

Ist. State number of reservoirs, reservoir-dams and mill-dams in
city or town limits.

2d. When built. What material used in construction.
3d. State present condition, safe or unsafe.
4th. Number used for domestic or manufacturing purposes.
sth. State names of establishments using water-power, also num-

ber using from storage reservoirs.
6th. Estimate of loss or damage to city or town during the present

year from breaking or overflow of any reservoir or dam.

The accompanying Table, No. 1., is an exhibit of all the returns
received from three hundred and fifteen cities and towns aggregated
by counties. The statements received are of a general character,
within the jurisdiction and judgment of those addressed, varied only
by the condition of locality or interest manifested in different parts
of the State.

The number of reservoirs and reservoir-dams returned by the
selectmen is 310; number of mill-dams, 1,913. The number of
unsafe reservoirs and dams is 27, as follows : Berkshire County, 5 ;

Essex County, 2 ; Middlesex County, 6 ; Hampden County, 1 ;

Hampshire County, 4 ; Worcester County, 9. For detail, see state-
ments of selectmen, in Appendix.

APPENDIX.



20

IMPOUNDING
RESERVOIRS.

[Jan

Table I.—Returns from Cities and Towns. (Aggregated by Counties).

No.
of
Towns. COUNTIES.

No.
of

Returns.
No.
of

Reservoirs
and

Reservoir- dams. No.
of
Mill-
dams.

Condition. Number
used
for
I

Manufactures.
I

Number
used
for

I

water-supply,
j

Amount
of

Loss
or

Damage
the
1

present
year.

I

14 Barnstable, ...... 13 - 20 Safe, 16 -
-

31 Berkshire, 28 32 227 1 183 3 $2,000 00
19 Bristol, 17 12 88 Safe, 99 3 150 00
6 Dukes, 1 - - - - -

~

34 Essex, 32 21 108 2 88 6
26 Franklin, 23 17 123 Safe, 129 1 -

21 Hampden, . 20 21 116 3 99 5 18,575 00
23 Hampshire, 23 16 161 1 161 4 981,100 00
66 Middlesex, 55 30 192 6 147 6

1 Nantucket, 1 - - - -

25 Norfolk, 21 30 104 Safe, 98 1
26 Plymouth 25 - 176 “ 131 - 150 00

4 Suffolk, -.-
- - - -

“

68 Worcester, 56 181 698 6 607 5 7,200 00

343 315 310 1,913 - 1,855 34 $1,009,175 00

i Berkshire County.—Becket, Cheshire, Hancock, Otis, Peru. 6 Middlesex County.—Belmont, Dunstable, Holliston, Shirley, Town-
-3 Essex County.—Boxford, Grovcland. send, Hudson.
3 Hampden County.—Wales. 0 Worcester County.—Blackstone, Barre, Dudley, Harvard, Milford,
< Hampshire County,—Middlefleld, Northampton, Westhampton,Wil- Oxford, Southbridge, Sutton, Winchendon.

liamsburg.
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Statements op Selectmen

Berkshire County.

Becket. —“ There are six reservoirs, four of which were natural
ponds before the dams were built; are considered safe unless they
are allowed to fill and run over; should think some of them need
larger apron or waste-gate.”

Cheshire.—“ The main dam considered safe, but theroad through
the pond very unsafe.”

Hancock.—“ Four mill-dams ; three safe, one unsafe.”
Ons.—Two reservoirs ; large one safe ; built by the Farming-

ton River Water Company,—in Massachusetts, but mostly used in

Connecticut; the smaller one not so safe.”
Peru. —“ One reservoir, built of slabs and gravel on both sides ;

unsafe.”
Essex County.

Boxfokd.—“ Reservoirof Pingree & Pearl, built some thirty years
ago ; damaged by rats ; the water drawn off; will not be filled until
repaired.”

Geoveland.—“ Six dams ; one or two need looking after.”

Hampden County.
Wit.es.—“ One large reservoir and clam and two small ones, nine

mill-dams; the large reservoir-dam not the safest; one mill-dam
certainly unsafe ; the others considered tolerably safe.”

Hampshire County.
Middlefield.—“ Three reservoirs with dams, eleven mill-dams ;

the reservoir gave way Sunday, July 12 ; the destruction of the

reservoirs seems to have been owing to lack of care in watching the

upper reservoir.”
Northampton.—“Thirteen mill-dams; five of them either swept

away or badly damaged by the breaking of a reservoir May 16,
1874, which had been chartered by the legislature, and built in the
town of Williamsburg. Loss, fifty-one lives; town roads and
bridges, seventy thousand ($70,000) dollars ; private property, five
hundred thousand ($500,000) dollars ; would suggest that in grant-
ing charters for reservoirs, the individual owners be made liable.”

Westhampxon.—“ One reservoir and two reservoir-dams, built in
1871; pond covers one hundred and twenty-five acres ; the dams
built, repaired, and rebuilt in part, until they are like an old jack-
knife ; reservoir-dam supposed safe by the owners, not safe by
others; one condemned by the county commissioners.”
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Williamsburg.—“One reservoir-dam, nine mill-dams; all built
within thirty-five years ; reservoir-dam and four mill-dams washed
away Ma}f 16, 1874 ; loss, eighty lives, and five hundred thousand
($500,000) dollars ofproperty. The reservoir at Searsville is being
put in repair by order of the county commissioners.”

Middlesex County.
Belmont.—“Two mill-dams; one safe, the other unsafe; no

injury can result.”
Dunstable.—“Reservoir-dam, one; mill-dams, four ; reservoir-

dam we consider unsafe.”
Holliston.—“ Four mill-dams ; two unsafe.”
Shirley.—“ Two reservoir-dams, thirteen mill-dams ; some fears

have been expressed during the past season regarding the safety of
the large reservoir built in 1856.”

Townsend.—“ Sixteen mill-dams ; all considered safe but three.”
Hudson.—“Dam on Holmes property, so called; not considered

safe at all times ; is built on gravel foundation ; face of stone,
backed with gravel fifteen feet high. Water filters through the
foundation to some extent.”

Worcester County.
Barre.—“ Two reservoir-dams, nineteen mill-dams ; don’t think

the former as strong as should be.”
Dudley.—“ One at Tuff’s Village ; not considered safe ; built in

1826. If this dam should break away, would endanger reservoir
below.”

Harvard.—“ One reservoir-dam, not safe when there is a freshet;
would not do much damage if it should break away.”

Milford.—“ One reservoir, seven mill-dams ; all safe, with the
exception of that near the northern boundary of the town, used by
the mills at Woonsocket, R. 1., which by some is considered
unsafe.”

Oxford.—“Four storage reservoirs. The ‘ Saccarappa’ reser-
vior, so called, built 1860, containing one hundred and fiftj- acres,
height of dam twenty-five feet, of stone and gravel, is not considered
safe.”

Sutton. —“ Seven storage reservoirs, nineteen mill-dams; one
reservoir has no roll-way, and an insufficient sluice for a sudden
flood. Of the four dams reported doubtful or unsafe, two are
important reservoir-dams whose breaking would occasion very great
damage to private property, as well as to roads and bridges. We
have petitioned our county commissioners to examine our dams, but
in consequence of some informality in our petition, they decline.
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A great amount of property is dependent on the care of one or two
individuals.”

Winchendon.—“ Twenty-one mill-dams within town limits ; have
been built for fifteen years and upwards ; without a careful exam-
ination we cannot say whether they are safe or not; but if some of
them should give way, the consequences would be so serious that
some apprehension is felt on that account.”

Sotjthbeidge.—“There is but one dam in this town, the breaking
of which would endanger life or property ; that belongs to the Ham-
ilton Woollen Company, and is across the Quinebaug Eiver; its
breakage might be attended with serious results; was erected prior
to 1828, and has been twice strengthened within the past few years ;

last year it was materially widened, and the surface capacity of the
pond increased.”
. Blackstone.—“ Four of wood, two of stone ; all safe except two,
which have been the subject of a hearing before the county
commissioners.”

The following questions were sent to the county commissioners of
the several counties:

Ist. State number of reservoirs and resevoir-dams in your
county.

2d. State number of reservoirs and reservoir-dams located on
any one stream.

3d. Towns where located.
4th. If any county road or other highways are used as a part of

any reservoir or dam.
sth. If any complaints have been made at any time to your

board on account of faulty construction or location, or want of
necessary care.

6th. Estimate of loss or damage the present year by the break-
ing or overflow of any reservoir or dam.

The accompanying Table, No. 11., is an exhibit of all the returns
received from twelve counties :



Table ll.—Returns of County Commissioners.

I No.
of
Counties. COUNTIES.

No.
of

Returns.
No.
of

Reser-
voirs.

County or other Highways
Towns where Located.

„used for lleservoirs. Complaints
to

County
Com- missioners. Amount

of
Loss

or
Damage
the

present
year.

1 Barnstable, ..18 - - ■ - Falmouth, No.
„

„ . ~ ic f Cheshire, Lanesborough, Windsor, Hinsdale, Peru, \ u2 Berkshire, . . 1 8 | Becket, Monterey, Lee and Otis, . . . ./ Cheshire> ' '
8 Bristol, ... 1 - - - - Yes,.
4 Dukes, ... 1 3 Tisbury, Yes,... “

5 Essex, ... 1 2 - - - Yes, ..." -

„ ti i!• in f Ashfield, Conway, Leyden, New Salem, Rowe, \ .t.6 Franklin, .
. 1 J m • ,

> Warwick, . xes. -

’ \ Shutesbury, Whately and Warwick, . . ./

7 Hampden, . . 1 3 {H^ t̂
c|;S^^field’ West Springfield,Ludlow and } No. $48,000 00

8 Hampshire, . . 1 9 ®°® h °n ’ Chesterfield,Williamsburg, Mid-j w . yGS. 1,250,000 00liaiupouiio, \ dlefield, Huntington, Westhampton and Ware, . /
’

9 Middlesex, 1 - - - No.
10 Nantucket, ..1- - -

- - -
-

('Neponsct, Needham, Brookline,Randolph, Norfolk, 1
11 Norfolk, . . 1 19 J Sharon, Stoughton, Weymouth, Cohasset and I Yes, .

. . No.
[ Foxborough, J

12 Plymouth, -
- -

___

13 Suffolk, ...-- - - -
- - -

fNorthbridge, Douglas, Worcester, Fitchburg, Lei-1
14 Worcester, . . 1 13 < cester, Westminster, Ashburnham, Winchendon, > Yes, . . . No.

[ Leominster and Rutland, . . . . . J
14, 12 74 $1,298,000 00

24

IMPOUNDING
RESERVOIRS.
[Jan.



1875. HOUSE—No. 8

Although the county commissioners, by the present statutes, are
the only authority having jurisdiction, or to whom complaint can be
made in case ofdanger from breaking or overflow of any reservoir or
dam, their attention seems seldom to have been given to the subject.

Serious complaint is made by the town of Chester, Berkshire
County, on account of flowage, of highway by the raising of an old
dam.

Statements of County Commissioners.

Barnstable County.
“About one hundred and fifty feet of a highway in Falmouth,

used as a part of a dam.”

Essex County.
“Never have in our official capacity been called upon to lay out,

or to adjudicate upon any question growing out of their construction.”

Franklin County.
“One highway in Warwick is located as part of dam, but we do

not consider it dangerous.”
“Complaints have been made against the reservoir in Warwick

and Shutesbury, and repairs ordered.”

Middlesex County.
“We never have had our attention called to the subject.”

Hampden County.
“Loss to the town of Chester, by the breaking of the Middlefleld

reservoir, located in Berkshire County, $48,000.”

Hampshire County.
“The embankments for dams are used for highways at Middle-

field and Ware.”
“Complaints have been made to our board, of the faulty

construction of the Goshen, Williamsburg and Westhampton
reservoirs ; repairs and alteration have been ordered on all, and are
now being made on the Goshen.”

Norfolk County.
“ No complaints have been made to the county commissioners in

regard to defective dams, in any instance, in this county.”
“ In several localities, roads form part of dams.”

i
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Worcester County.
“ County roads are frequently built over mill-dam ponds.”
“ The selectmen of Sutton have petitioned us to examine eight or

ten dams in that town.”
“The manufacturers at Blackstone have also petitioned to have

the dam at Uxbridge, across the Blackstone, examined.”

The following questions were sent to the superintendents of the
principal lines of railroads :

First. State the number of reservoirs or reservoir-dams located
along the line of your road, or branches, above the level of the
road-bed.

Second. Names of towns where located.
Third. Do you give instructions to your engineers, or other

employes, to examine and report, from time to time, as to the con-
dition of such reservoirs or dams ?

Fourth. Estimate of loss or damage the present year from the
breaking or overflow of an} f reservoir. The accompanying Table,
No. 111., is an exhibit of all the returns received from nineteen
railroads.
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No.
of

Railroads,
i
I

I

RAILROAD CORPORATIONS.

I

No.
of

Returns.
No.
of

Reservoirs
j

on
line
of

road.
Towns where Located.

!

Do
you
give
in-

;

structions
to

your
Engineers
j

to
examine

Kcs-

i

ervoirs? Amount
of

Loss

■
and

Damage
the

!

present
year.

1 | Boston and Albany, 1 - I -
- - No. $lOO,OOO 00

2 Boston, Barre and Gardner, ... 1 5 /Worcester, Holden, Hubbardston, Gardnerl
J f and Wmchendon, /

3 | Boston, Clinton and Fitchburg, . 1 3 j Fitchburg, Clinton and Foxborough, . . Yes. -

4 Boston, Hartford and Erie, . . .12 Ironstone and Douglas, ..... “
-

5 Boston and Lowell, 12 Peabody and Chelmsford,
....

“

6 Boston and Maine, . . . . . 1 1 i North Andover, ......

“

7 Boston and Providence, , . . . 1 - j - - _ _ _

8 Cheshire, ....... 1 2 Winchendon and Ashburnham, . . . No. -

9 Connecticut River, 1- -
- - _ _

10 Eastern, 13 Two North Andover, 1 Beverly, . . . Yes.
11 j Fitchburg, 12 Ayer, Shirley and Lunenburg, . . , . No.
12 J Nashua, Acton and Boston, ... 1 -

-

13 j New Haven and Northampton,. 1 - - _ _ 5,000 00
14 j New York, N. H. and Hartford, ..12 Longmeadow, ....... Yes. -

15 | Old Colony, 11 Fall River, No.
16 ) Providence and Worcester, ... 1 - - _

j f One Orange, 3 Turner’s Falls, 4 Fitchburg, 11
17 j \ ermont and Massachusetts, . . , 1 14 | < Ashburnham, 1 Gardner, 1 Templeton, 1 > No. -

I, Warwick, 1 Winchendon, . . .
. J18 Vermont and Nashua, .... 1 1 North Pond, Worcester,

19 Massachusetts Central, . . . 1 18 See Returns, No.
19 I 19 - $105,000 00

' •
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Statements op Superintendents of Railroads.

Boston and Albany.
“There are no reservoirs within the limits of the corporate terri-

tory,— none over which the corporation have control or in refer-
ence to which the}' are in the habit of giving orders as to inspection.
Loss present year, one hundred thousand dollars ($100,000).”

Boston , Clinton and Fitchburg.
“ The one in Fosborough is near the northerly part of the town,

and is not in so good condition.”
“ The structure appears to be deficient both in the character of

the workmanship and quantity of material.”
“ Rocky Pond Reservoir.—lt may stand for fifty j-ears without

any repairs, but we consider it unsafe and liable to disappear at
any time when the pond is full. We would note the fact here that
all the storage reservoirs we have examined are nearly or quite
empty. Should the ground freeze hard and deep while in this con-
dition it will give them a severe test, as the heaving of the ground
by the frost leaves holes into which the water penetrates, and often
finds its way through dams under such circumstances.”

Boston , Hartford and Erie.
“ One at Ironstone, below track, carried aw'ay the embankment

about eight years ago, and one at Douglas did the same about six
years ago.”

Boston and Lowell.
“Both of the above reservoirs (Chelmsford and Peabody) have

broken away once, some years ago, and did some damage to the
railroad.”

New Haven and Northampton.
“From the breaking of the reservoir at Williamsburg, May 16,

1874, our road was damaged five thousand ($5,000) dollars.

New York, New Haven and Hartford.
“ Considerable damage was done some two years ago by the

breaking awa}' of the dam [at Longmeadow], and undermining the
large culvert through which the stream passes under the railroad.
Consider the road in danger at this place when heavy rains occur.”

Massachusetts Central.
“ Eighteen dams directly and inevitably dangerous in the event

of breaches, and some others, more remote, whose failure might
promote breakage of the eighteen specified.”

years ago.
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[B. ]

VERDICT ON THE MILL RIVER DISASTER.

Commonwealth op Massachusetts, )

Hampshire County, ss. \

An inquisition taken at the town hall in Williamsburg, in the
county of Hampshire, on the 20th day of May, in the year 18/4, and
continued by adjournment at the court house in Northampton, in

said county, on the 25th, 26th, 27th, 28th, 29th and 30th days of
said month of May, and on the 13th, 29th and 30th days of June
and 2d and 3d days of July in said year, before Ansel Wright, one
of the special coroners of said county of Hampshire, upon the view
of the body of John Atkinson, there lying dead, by the oaths of the
jurors, whose names are hereunto subscribed, who, being sworn to
inquire on behalf of said Commonwealth, when, how and by what

means said Atkinson came to his death, upon their oaths do say that
said John Atkinson came to his death by drowning in Mill River, in
said Williamsburg, on Saturday, the 16th day of May, 1874, at
about eight of the clock in the forenoon, during a sudden rise or
overflow of said Mill River, caused by the breaking away of the dam
of the Williamsburg Reservoir, situated on said Mill River in
Williamsburg, about three miles north-east from the upper village of
said town, and belonging to the Mill River and Williamsburg
Reservoir Company.

And the jurors further say that the breaking away of said dam
was the natural and inevitable result of the great and manifest
delinquency of the several parties who were concerned in originat-
ing, planning, constructing and approving for use the said dam and
reservoir, not excepting the legislature itself, under whose authority
the reservoir company acquired its chartered privileges. And

I. The delinquent legislature; In the judgment of the jurors,
the Commonwealth, through its law-makers, assumed a large-share
of the responsibility for this disaster when, in 1865, it granted a
charter to William Skinner, Joel Hayden, Lewis Bodman and
others, with full corporate powers and privileges for the construction
of a dam 45 feet in height, flowing a basin of 104 acres, holding
about 600,000,000 gallons of water, and overhanging, at an altitutc
of from 350 to 800 feet, eight prosperous villages within a distance
of eleven miles, the nearest being three miles distant, with no safe-
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guard or guarantees for the security of life and property below than
such as might depend on the self-interest or will of a private citizen.
Indeed, our statute law, as it has stood for many years, has been
calculated to repel rather than invite a careful scrutiny of works
like the Williamsburg dam; for, while it provides that any person
who fears the destruction of his property or of a highway from an
unsafe reservoir, may call out the county commissioners for an
examination, yet, if his fears are not endorsed by the commission-
ers, he is to be mulcted with the costs and expenses of the whole
proceeding. In view of the utterly inadequate legislation on this
subject, and the desolation and ruin in the case before us, it is to be
hoped the legislature, if it cannot provide indemnity for the past,
will at least, by prompt and stringent action, insure security for the
future.

11. As to the proprietors of the reservoir: In the judgment of
the jurors, while it is evident that the proprietors as a body con-
sulted far less for the safety and security of the lives and property
of the inhabitants below the dam than for reducing the cost of
construction to the minimum figure, nevertheless they cannot but
regard those owners who acted in the capacity of a building com-
mittee as especially responsible for the breaking away of the dam.
They had little or no experience in similar undertakings. They
adopted the plan upon which the structure was built because of its
low price. They either entirely overruled, or but partially followed,
the advice of the engineers whom they consulted, on points vital to
the strength of the dam. From parsimony or some other unac-
countable motive, they were led at an early stage of the work to
wholly dispense with the services of the only engineer in their
employ at all competent to superintend and guard the construction
at all points. When, in the progress of the work, signs of insecurity
in the earth-work were pointed out to the committee, such as the
action of hidden springs and the sloughing of the banks, they either
but half applied the remedj7 or ignored the danger altogether; and
finally, the recorded vote of the proprietors that counsel should be
consulted and all necessary steps taken for relieving the owners
from individual liability in case the dam should fail, and damage and
disaster follow, is speaking evidence that self-interest, and not the
welfare of the community, dictated the action of this company.

111. As to the engineers : In the judgment of the jurors, there
was no engineering connected with the work which does not reflect
equal discredit on the party employing and the party employed.
The only engineer, by profession, emplo3 r ed, was Julius Fenn, who,
upon his own admission, regarded himself as but the mere attorney
or agent of the proprietors, yielding his own judgment on points of
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safety, and accommodating the specifications for the dam to the
requirements of his unskilled employers. The specifications, more-
over, as finalty drawn by him, were ambiguous in terms, and defec-
tive in details. They failed to require the constant supervision of
the work by a competent engineer, and were entirely inadequate for
a substantial and durable structure. Mr. Fenn’s services, such as
they were, terminated with the location of the dam, the draft of
specifications, and some slight attention to the preparation for the
superstructure. Mr. Eugene C. Gardner, who succeeded him (by
profession a surveyor and architect), had no experience or fitness as
an engineer, and, as a witness before the jury, claimed that he was
employed merely to compute, from time to time, the amount of work
done and payments due. The jurors find, however, that he w? as
the only superintendent or engineer, after Mr. Fenn, employed for
any purpose by the proprietors; and they further find, and declare
as their judgment, that the entire active work on the dam, from the
first breaking of ground for the foundation to the completion of the
job, was without an hour’s attendance of a competent and watchful
engineer.

IV. As to the contractors: In the judgment of the jurors, the
contractors were guilt}- of great and manifest delinquency in exe-
cuting the work required of them, even under the specifications as
drafted. The space required by the specifications to be cleared of
all soft earth, roots and vegetable matter, within thirty feet each
side of the central wall, down to a hard foundation, was found
(upon a view taken by the jurors in the presence of the contractors)
permeated with fragments of roots, rootlets and fibrous substance
throughout much of the original swamp-bottom, as it was left by
the contractors. The surface-soil was here removed only to the
depth of a single furrow. More than this, the laying of the founda-
tion of the central wall with large bowlders, supported by small
pinning stones, resting on the original soft earth, and the imperfect
grouting, with excessively poor grout, of large sections of the wall
sometimes twenty feet long by five feet high and five feet wide, from
a grouting-box stationed at a single point,-—all these, with many
other evidences of want of thoroughness in preparing the founda-
tions and erecting the superstructure of the dam, corroborated by
the large profit confessedly made on the job, satisfy the jurors that
the contractors, Joel L. Bassett and Emory B. Wells, did not faith-
fully execute the work contracted for, according to the true intent
of the specifications.

V. As to the county commissioners, who put their approval to the
structure in question : In the judgment of the jurors, the legislature
intentionally devolved upon the board of county commissioners,
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when acting upon such an application as was made in the present
case, a duty and responsibility of the gravest character. By the
statutes of the Commonwealth, the count}'' commissioners have the
fullest power to take all necessary steps for most thoroughly exam-
ining and testing a reservoir-darn. If they are not themselves engi-
neers and experts, they have authority to call to their aid engineers
and experts capable of giving them reliable advice. They are ex-
pressly authorized to assess the necessary expense of their exami-
nation upon the applicant, if his application shall prove needless, and
upon the proprietors of the reservoir in case the structure shall be
found defective. They have power to tear down, make alterations
and make safe, or cause the same to be done by the owners thereof,
and the statutes give to the supreme court full jurisdiction to compel
the proprietors to comply with every requirement of the county
commissioners. The jurors are, therefore, unable to view the action
of the county commissioners, in examining and accepting this reser-
voir-dam, in any other light than as a superficial discharge of a
most important duty. The statute contemplates a most thorough
examination and inquiry, and the testimony of the commissioners
makes it apparent that no such examination or inquiry was made.
No evidence was taken concerning the work except such as was

given by the proprietors, who were present. The contractors were
not called or inquired of as to how, and in what manner, the dam
was constructed. No engineers having skill and experience with
such structures were examined, to aid the commissioners in .arriving
at a right and safe decision. In short, though they made three sep-
arate views of the dam, and ordered specific repairs, the evidence
shows that their examinations were not thorough, nor in conformity
to the law; and, with these facts before the jury, they are forced to
conclude that, not a little of the responsibility for this terrible dis-
aster rests with these officers.
In testimony whereof, said special coroner and the jurors of this

inquest have hereunto set their hands, the 8d day of July afore-
said, Hiram Nash, one of the jurors, dissenting from so much of
said verdict as refers to the legislature.

Ansel Weight, Special Coroner.
Enos Parsons, Foreman.
Hiram Nash,
George W. Hubbard,
John Mather,
W. M. Trow,
S. G. Hubbard,

Jurors.
A true copy. Attest: Ansel Wright, Special Coroner.
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HYDROGRAPHIC SURVEY.

In consequence of a lack of statistical information, or other source
of reference, relating to the extent, distribution and use of water-
power within the limits of the State, the Committee venture to
suggest, that if a new geological and topographical survey is
ordered, as has been proposed, a hydrographical survey be included,
which will not only assist in developing much of the water-power
now unemployed, but aid in solving many problems involved in the
question of water-supply, and in the construction of more complete
systems of sewerage.

The accompanying Table, No. TV., is compiled from the Report of
the State Board of Health for 1872, and includes all ponds and
reservoirs in the State, of an area of ten acres and upwards, but
has no reference to the water-shed and drain age-areas of the rivers
and smaller streams, which convey the surplus annual rainfall to its
discharge at tide-water.

The table also exhibits the capacity of the several counties to
retain water for use as power, in proportion to their various areas,
and suggests the necessity which compels the construction of storage
reservoirs in many sections of the State.

5
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Principal Outlets to Tide-water.

Table IV.—Reservoirs and Natural Ponds, over ten acres , in each County.

No.
of

Towns. COUNTIES.

No.
of
Towns

having
Ponds

and
Reservoirs.

No.
of

Ponds
and

Reservoirs,
in

each
County,

of
ten
acres.

Areas
of

Ponds
and

Reservoirs
in
acres.

Area
of
each

County
in
acres.

14 Barnstable, . . 14 152 9,721 209,000 -

81 Berkshire, 22 74 6,226 614,400 Hoosac, Housatonic and Connecticut Rivers.
19 Bristol, ... 15 84 7,961 326,400 Taunton River.
6 Dukes, ... 1 2 90 75,520 -

34 Essex, ... 25 58 4,670 297,600 Merrimac, Parker and Ipswich Rivers.26 Franklin, . . 15 46 2,184 416,000 Connecticut River.21 Hampden, 18 50 4,148 428,800
23 Hampshire, . . 18 48 2,282 385,860
56 Middlesex, . . 42 119 8,743 511,800 Connecticut, Blackstone, Merrimac and Mystic Rivers.

1 Nantucket, . . 1 1 33 38,400 -

26 Norfolk, ... 20 92 4,860 332,800 Charles, Neponset and Blackstone Rivers.26 Plymouth, , . 20 174 17,623 435,200 Taunton and North Rivers.
Suffolk, -

- _■

68 Worcester, . . 57 298 26,007 960,000 Connecticut, Blackstone and Merrimac Rivers.
339 269 1,178 92,938 4,987,480






