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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED
DEC 22 1959

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed 18 a copy of the Manchaug Pond Dam (MA~-00955) Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and s brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ- !
mental Quality Engineering, the cooperating agency for the Commonwealth ;
of Massachusetts. In addition, a copy of the report has also been

furnished the owner, Mumford River Reservolir Association, Whitinsville,

HA.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely, .
Incl WILLIAN E. BODGSON, JR.
As stated Colonel, Corps of Engineers

Acting Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification NO.: MA 00955

Name of Dam: Manchaug Pond Dam

Town: Sutton

County and State: Worcester County, Massachusetts
Stream: Unnamed Tributary to Mumford River

Date of Inspection: 15 April and 20 May 1980

BRIEF ASSESSMENT

Manchaug Pond Dam is a composite rubble masonry and earthfill structure
about 330 ft., long and 28 ft. high. The original dam was reconstructed
and raised in 1960. The dam's upstream face is of stepped, rubble
masonry construction and is the only exposed portion of the original
dam. When the dam was reconstructed an earthfill was placed over an
existing downstream stone wall and the downstream face now has a slope
of 2 horizontal to 1 vertical. The crest width of the dam is 36 ft.
and Torrey Road passes over the dam along its crest. The spillway

for the dam is a concrete box culvert., The culvert is 9.35 ft. high
and has a crest length of 10.0 ft. at its entrance. There is a low
level outlet for the dam near the right abutment which is controlled

by an upstream sluice gate. The dam is used to store process and
cooling water for mills located downstream on the Mumford River and

the pond is also used for recreation.

The pond 1s about 8,000 ft. long and has a surface area at spillway
crest level of about 350 acres. The drainage area above the dam is
about 6.6 sq. mi. (4,212 acres) and the maximum storage to top of dam
is about 6,850 acre-ft., Based on height and storage the size
classification is intermediate. A breach of the dam would damage at
least ten homes, three public buildings, a mill complex, and three
local roadways in the initial impact area; therefore, the dam has been
classified as having a high hazard potential. Based upon the guide-
lines, the recommended test flood is a full PMF. The test flood inflow
was calculated to be 9,700 cfs.

The ronuted test flood outflow of 3,400 cfs would overtop the dam by
about 2.0 ft. The spillway can pass about 880 cfs or 26 percent of
the routed test flood outflow without overtopping the dam.

The dam is judged to be in generally good physical condition. However,
because of the inadequate spillway discharge capacity, it is rated 1in

fair condition. The rubble masonry upstream face needs minor repointing

and the right wall of the approach channel to the spillway should be
repointed.
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Within one year after receipt of this Phase I Inspection Report, the
owner, the Mumford River Reservoir Association, should retain the
services of a registered professional engineer, experienced in the
design of dams, to make further investigations of the following,

and should implement the results: (1) perform a detailed hydraulic and
hydrdlogic analysis to further assess the need for and means to
increase the project discharge capacity; (2) inspect the inside of

the box culvert spillway during a period of low flow or no flow
conditions and determine whether repairs are needed.

The owner should also implement the following operating and
maintenance measures: (l) repair minor spalling of the mortared joints
of the upstream rubble masonry wall by repointing with mortar; (2)
repair voids in the rubble masonry wall of the spillway approach
channel on the right side by repointing with mortar; (3) monitor
seepage emanating from the 6 in. asphalt coated corrugated metal pipe
at the toe of the dam and to the left of the spillway outlet to
ascertain any changes in clarity and quantity of flow; (4) develop

a formal surveillance and downstream emergency warning plan ircluding
round-the-clock monitoring during periods of heavy precipitation;

(5) continue to conduct annual technical inspections of the dam and

its appurtenant structures; (6) implement a regular periodic maintenance

program.

w\w L@V\/x

Peter ﬂ Dyson
Pro;ect anager
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This Phase I Inspection Report on Manchaug Pond Dam (MA-00955)
has been revisved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby '

submitted for approval.

[ ommal 22T,

ARAMAST MAHTESIAN, MEMBER
Geotechnical Engineering Branch
Engineering Division

%ﬁ@

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, CHAIRMAN
Water Control Branch
Engineering Division

APPROVAL RECOMMEMDED :

Chief, Enginesring Division
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational evaluations are be-
yond the scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir
was lowered or drained prior to imspection, such action, while improving the
stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is Iimportant to note that the condition of a dam depends on numerous and con-
stantly changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam will con-
tinue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe con-
ditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test Flood
is based on the estimated '"Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway will not pass
the test flood should not be interpreted as necessarily posing a highly inade-
quate condition. The test flood pruvides a measure of relative spillway capa-
city and serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general condition

and the downstream damage potential.

The Phase I Investigation does not include an assessment of the need for fences,
gates, no-trespassing signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for com-
pliance with OSHA rules and regulations is also excluded.
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Manchaug Pond Dam consists of an earth embankment constructed over
an original earth and masonry dam. The dam impounds a normal

storage of about 2,500 acre-ft. and has provisions for an additiocnal
4,350 acre-ft. of storage in its surcharge space to the top of dam.

It is basically a high surcharge - low spillage facility used for
recreational purposes and for the storage of water for industrial
use by mills located downstream of the dam. The spillway for the

facilitvy is a concrete box culvert and there are grovisions for a
stoplog in the approach channel to the spillway. With the stoplog
removed the spillway is capable of discharging about 880 cfs with

the surcharge to the top of dam. With the stoplog in place the spillway
capacity is recuced by about 90 c¢fs when the surcharge is at top

of dam. The general topographic characteristics of the 6.58 sq. mi.
(4,212 acres) drainage basin is best described 2s rolling terrain,
which rises from elevation 516 at spillway crest level to elevation
890. The area contains both open fields and forested areas but is
predominately forested. The area has scattered population with the
highest concentration of houses being located along the rim of the pond.

5.2 Design Data

Only a limited amount of hydrologic or hydraulic design data were
disclosed for Manchaug Pond Dam. The recovered data consists of

a listing of the watershed area, pond area, and storage capacity for the
facility. This data is shown in Appendix B and is in close agreement
with the figures computed for this report.

5.3 Experience Data

No records are available in regard to past operation of the facility,
nor of surcharge encroachments and flows through the spillway. The
maximum past inflows are unknown.

5.4 Test Flood Analysis

Hydrologic and hydraulic characteristics of Manchaug Pond Dam and
drainage area were evaluated in accordance with the criteria given

in Recommended Guidelines for Safety Inspection of Dams. As indicated
in Section 1.2, paragraph ¢ and d, Manchaug Pond Dam is classified
as intermediate in size and has a high hazard potential. The

recommended test flood for hydraulic evaluation of such a dam is
a full PMF.

Precipitation data were obtained from Hydrometerological Report No.33,
which for this area of Massachusetts approximates 23.5 in. of maximum
rainfall over a 10 square mile area. This value was then reduced

bv 20 percent to allow for basin size, shape and fit factors, an
additional 0.4 in. was deducted for infiltration losses. The six hour
rainfall was distributed into one hour incremental periods as
suggested in Corps of Engineers Publication EC 11110-2-1411.

12
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operation Procedures

a. General. The dam is owned and operated by the Mumford River
Reservoir Association., It is operated in conjunction with several
other bodies of water to supply cooling water and a small amount of
process water for mills lccated downstream of the dam. Manchaug Pond 1is
also used as a recreational facility by property owners located along
the shoreline. In the fall the reservoir is said to be drawn down to
allow shoreline property owners to make repairs to boat docks and
other recreational facilities.

b. Description of any Warning System in Effect. No warning system
is in effect at Manchaug Pond Dam.

4,2 Maintenance Procedures

a. General. There is no documented regular maintenance program
in effect at Manchaug Pond Danm. There are, however,several items
which require periodic maintenance, such as: the removal of debris
from the spillway facilities; the repair of the upstream rubble
masonry wall; the maintenance of the grass on the downstream slope;
the repair of the walls to the spillway approach channel; surveillance
0of the downstream embankment regarding seeps; and, maintenance of
the outlet facility.

b. Operating Facilities. The only operating facilities for the
dam are a hand operated low level outlet and a stoplog facility in
the spillway approach channel. Maintenance of these facilities is
said to be performed as required.

4.3 Evaluation

Overall maintenance of the dam is generally good. Specific maintenance
items are evaluated as follows: the coatrol mechanism for the low
level outlet and the stoplog structure in the approach channel to

the spillway appear to be in good condition; the spillway was clear of
debris; the downstream embankment has a good cover of grass and

appears to be well maintained; repointing is required at some locations
in the upstream rubble masonry wall and along the training wall of

the spillway approach channel. A regular periodic maintenance program
should be implemented. The owner should establish a formal warning
system for the dam in the event of an emergency.

11
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joints of the upstream rubble masonry wall, the minor seepage
through the rubble masonry spillway approach channel wall and
need to monitor the seepage at what appears to be a toe drain
pipe just to the left of the spillway outlet. At the time of

issuing
the
outlet
the

inspection, high flows through the spillway prevented inspection of

the inside of the spillway structure. There is no regular
periodic maintenance program.

10




the downstream slope of the dam (see Phote No. 5).Photo No. 6 shows
the spillway entrance in the background with the low level outlet
control structure in the far background. Photo No. 7 is a view of

the outlet end of the spillway. The approach channel to the spillway
is formed by the remains of the original dam and is about 10 ft. long
and has vertical sides with a variable height. A 2.4 ft. high stop-
log was set in the approach channel stoplog structure at the time of
the inspection. Photo No. 8 shows a view of the stoplog structure.
The photo also shows seepage emanating from the old rubble masonry
wall where it intersects with the newer concrete part of the spillway.

During the structural inspection of the spillway it was not possible
to view the interior of the culvert because of the flows through the
spillway. The structure appears to be in good condition. However,
the inaide surfaces of the culvert should be inspected under low

or no flow conditions (see section 7.2).

The low level outlet for the dam is located about 80 ft. from the right
abutment. The outlet is a stone box conduit about 45 ft. long

which transitions to a concrete box conduilt about 60 ft. long. The
stone box, conduit is 2 ft. square and is part of the original dam.

The concrete box is 2 ft. wide by 3 ft. high and was added to the
facility when the dam was reconstructed in 1960. Photo No. 9 1is

a view of the outlet end of the conduit. The conduit shows minor

pitting of the surface of the concrete but is generally in good condition.

The control mechanism for the facility is a hand operated sluice
gate on the inlet end of the conduit. A chainlink fence with locked

gate surrounds the control mechanism. The sluice gate was not
operated during the inspection but was reported to be in good
condition. The outlet channel at the downstream end of the conduit

is protected with randomly placed stome and is in good condition.

d. Reservoir Area. The shores of the reservoir are moderately
to steeply sloped, mostly wooded, and dotted with camps and houses.
The shoreline at the right and left abutments appears stable with no
evidence of sloughing or major distress.

e. Downstream Channel. The spillway discharges into a short manmade
trapezoidal channel with a 15 ft. base and then into a natural unnamed
stream (see Photo No. 10). About 1,000 ft. below the dam, flows
enter Stevens Pond which has several camps located around its rim. At
the outlet end of Stevens Pond there is another dam. About 500 ft.
below the Stevens Pond Dam the stream joins Dark Brook to form the
Mumford River. About 1,000 ft. further downstream is the ¥illage of
Manchaug where another dam is located in the center of the Village.
Beyond Manchaug the river flows through a series of run-cf-the-river
impoundments and several villages before reaching the Blackstone
River about 13 miles below the dam.

3.2 Evaluation

The visual inspection adequately revealed key characteristics of the
dam as they may relate to its stability and integrity. The dam and
appurtenant works were judged to be in good physical condition. The
only items of concern are the very minor spalling of the mortared

- —
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Manchaug Pond Dam took
place on 15 April and 20 May 1980. On 15 April the water level was
about 1.1 ft. above the top of the 2.4 ft. high stoplog in the spillway
approach channel and the discharge through the spillway was estimated
to be about 35 cfs. On 20 May the water level was below the top of
the stoplog and water was flowing through the low level outlet.
There was not evidence of any major problems, but a few items require
attention. In general, the physical condition of the dam was judged
to be good.

b. Dam. Manchaug Pond Dam is a composite stone masonry and
earthfill dam about 330 ft. long and 28 ft. high. The dam was
reconstructed in 1960, it was raised about 4 ft., the crest was
widened from approximately 28 ft. to 36 ft. and a compacted earth-
fill having a slope of 2 horizontal to 1 vertical was placed over the
existing downstream rubble masonry walls. Part of the original
dam is still exposed and serves as the upstream face of the reconstructed
dam. The upstream slope is a stepped, rubble masonry wall with
mortared joints consisting of a gravity section and a paved stone
sloping section as shown in Photo No. 1. The upstream rubble masonry
wall is in need of some repointing. Photo No. 2 shows a typical void
in the wall at a point about 50 ft. left of the spillway, the total
amount of repointing required appears to be small.

The dam embankment also serves to support Torrey Road which is
located on the crest and passes along the entire length of the dam.
The profile of the roadway is a sagging vertical curve as it crosses
the dam and its low point is located near the midpoint of the dam
directly above the box culvert which serves as the spillway for the
facility. The alignment of the crest of the dam appears good with
no indications of movement or bulges.

Photo No. 3 is a view of the downstream slope of the earthfill embank-
ment taken from the left abutment. The alignment of the downstream
slope is good. The embankment is grass covered and appears to be

well maintained. At the toe of the dam just left of the spillway
outlet there is a 6 in. asphalt coated corrugated metal pipe that

was issuing on 20 May 1980 approximately one gallon per minute of
clean water as shown in Photo No. 4. This pipe appears to be a toe
drain outlet which should be monitored for changes in volume and
clarity.

c. Appurtenances. The spillway for the facility is located near
midpoint of the dam. It is a concrete box culvert about 97 ft. long.
At the entrance the culvert is 9.35 ft. high and has a crest length
of 10 ft. As the culvert passes under the crest of the dam its roof
serves to support Torrey Road..The roof of the culvert 1s exposed along

y —
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SECTION 2 - ENGINEERING DATA

2.1 Design Data

No data on the design of the original nineteenth century dam appears
to exist. The 1960 reconstruction of the dam was designed by

Green Affiliates, Inc. of Boston, Massachusetts. Copies of drawings
showing the proposed reconstruction are included in Appendix B.

2.2 Construction Data

No records or correspondence have been found regarding construction
data, with the exception of an inspection report which states that
the dam was revamped in 1960.

2.3 Operation Data

No engineering operational data were disclosed.

2.4 Evaluation of Data

a. Availability. There was limited engineering data available.

The basis of the evaluation presented in this report is principally
the visual observations of the inspection team.

b. Adequacy. The lack of in-depth engineering data did not allow
for a definitive review. Therefore, the adequacy of this dam could not

be assessed from the standpoint of reviewing design and construction
data, but is based primarily on visual inspection, past performance
history and sound engineering judgment.

¢. Validity. Not applicable.

B -
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(3)

(6)
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(8)
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h.
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(2)
(3)
(4)
(5)
(6)
(7)
.

(1)
(2)

(3)

(4)

Dam

Type - Composite-earth embankment over stone masonry
Length - 330 f¢t.

Height - 28 f¢t.

Top Width =~ 36 f¢t.

Side Slopes - Upstream-stepped stone, slope unknown
Downstream - earth, 2 horizontal to 1 vertical

Zoning - Unknown
Impervious Core - UnXxnown
Cutoff - Unknown

Grout curtain - Unknown

Diversion and Regulating Tunnel - Not applicable

Spillway

Type - Concrete box culvert

Length of weir - 10 ft.

Crest elevation with stoplog -~ 518.3,without stoplog - 515.9
Gates - None

U/S Channel - 10 ft. long x 10 ft. wide stone apy . ch

D/S Channel - Natural Channel

General - Box culvert is 9.35 ft. high x 10 ft. wide

Regulating OQOutlets

Invert - 503.7

Size -~ 2 ft. x 2 ft. upstream transitions to 2 ft. wide x 3 f¢t.

high downstream

Description - Stone box upstream transitions to concrete
box downstream

Control Mechanism - Hand operated sluicegate.
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(1)
(2)
(3
(4)
(5)
(6)
(7
(8)
(9)

(L
(2)
(3
(4)
(3)

(L
(2)
(3)
(%)
(5)

(L)
(2)
(3)
(4)
(5)

Elevation (ft. N.G.V.D.)

Streambed at toe of dam - 498.5
Bottom of cutoff - unknown

Maximum tailwater - unknown

Normal pool -~ 515.9

Full flood control pool ~ Not applicable
Spillway crest - 515.9

Design surcharge (Original Design) - Unknown
Top of dam - 526.75

Test flood surcharge - 528.7
Reservoir (Length in feet)

Normal pool - 8,300

Flood control pool ~ Not applicable
Spillway crest pool - 8,300

Top of dam - 8,900

Test flood pool - 8,900

Storage (acre-feet)

Normal pool - 2,500

Flood control pool ~ Not applicable
Spillway crest pool - 2,500

Top of dam - 6,850

Test flood pool - 7,750

Reservoir Surface (acres)

Normal pool - 349

Flood-control pool - Not applicable
Spillway crest - 349

Top of dam - 437

Test flood pool - 473

x ot - :
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1.3 Pertinent Data

a. Drainage Area. The drainage area contributing to Manchaug
Pond is situated at the head waters of an unnamed stream which 1s a
tributary of the Mumford River. The drainage area encompasses a
total of about 6.58 sq. mi. (4,212 acres), of which 349 acres are
occupied by the reservoir. The longest circuitous waterway course
leading to the dam is about 4.0 miles long with an elevation
difference of about 158 ft., or at a slope of about 29 ft./mi.

The drainage area has a length of about 3.2 miles and an average width
of about 2.1 miles. The basin consists of both open fields and
forested areas and is sparsely populated. Most of the population is
concentrated along the shores of the pond. There are no other
significant bodies of water in the drainage area.

b. Discharge at Damsite

(1) Qutlet Works Conduit. Low level discharge from Manchaug Pond
is provided for by means of a stone box conduit that is 2 ft. square
which transitions to a 2 ft. wide by 3 ft. high concrete conduit as
it passes through the dam. The outlet of the conduit has an invert
elevation of approximately 503.7 ft. The conduit would be capable
of discharging about 100 cfs when the gate is wide open and the pond
water surface was at the top of dam, elevation 526.75.

(2) Maximum Known Flood at Damsite. No records are available of
flood inflows into Manchaug Pond, nor of spillway releases and surcharge
heads during such inflows.

(3) Ungated Spillay Capacity at Top of Dam. The total spillway
capacity at top of dam without the stoplog in place is about 880 cfs
at elevation 526.75 ft. With the 2.4 ft. high stoplog in place the
spillway capacity would be reduced to about 790 cfs when the water surface
was at top of dam elevation 526.75.

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated
spillway capacity is 1,100 cfs at test flood elevation 528.7 frt.

(5) Gated Spillway Capacity at Normal Pool Elevation. Not Applicable

(6) Gated Spillway Capacity at Test Flood Elevation. Not applicable

(7) Total Spillway Capacity at Test Flood Elevation. The total
spillway capacity at the test flood elevation is the same as (4)
above, 1,100 cfs at elevation 528.7.

(8) Total Project Discharge at Top of Dam. With the stoplog removed
and the low level discharge open the total project discharge is about
980 cfs at top of dam, elevation 526.75 ft.

(9) Total Project Discharge at Test Flood Elevation. The total
project discharge at test flood elevation, 528.7 ft, is about 3,400 cfs.
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d. Hazard Classification. A breach failure of Manchaug Pond Dam
would release water down an unnamed brook to Stevens Pond and thence to
. the Mumford River. It is estimated that in the initial impact area
‘ flooding would occur and that the Stevens Pond Dam and a dam in
‘ Manchaug Village would be overtopped. It is also estimated that at

least ten houses, a mill complex, a fire station, and a library would
i be flooded by depths of water ranging from 3 to 6 ft. In the village,
the post office and another building would probably sustain minor
flooding as would three or four camp sites located on Stevens Pond.
; Three roadways in the initial impact area would also sustain flooding.
{ No significant flooding is anticipated when the spillway is flowing
full. In accordance with the Recommended Guidelines for Safety
; Inspection of Dams, Manchaug Pond Dam has therefore been classified as
I having a high hazard potential, since failure may cause serious
damage to more than a small number of habitable structures and extensive
) community and industrial economic loss, with the potential for the
3 loss of more than a few lives.

P

e. Ownership. Manchaug Pond Dam is owned by the Mumford River
i Reservoir Association, c¢/o Mr. Joseph Rosol, ATF Davidson Co.,
{ Main St. Whitinsville, Mass. 01588. Telephone: 617-234-7451.

i f. Operator. Mr. Joseph Rosol, c/o ATF Davidson Co., Main St.
1 Whitinsville, Mass. 01588. Telephone: 617-234-7451.

g. Purpose of Dam. The dam impounds a reservoir used for

‘ recreational purposes. Also, the dam still serves its original purpose
1 of supplying the water needs of mills located downstream on the Mumford
River.

+mligand

h. Design and Construction History. It is not known by whom the
original dam was designed and constructed. It is believed the original
dam was built in 1836 to meet the water demands of mills located
downstream on the Mumford River. The original dam was reconstructed in
1960. At that time the dam was raised by about 4 ft. and widened by about
8 ft. A 2 horizontal to 1 vertical earth embankment was added on the
downstream side of the dam. A new spillway was constructed during
the same period and the low level outlet conduit was extended.

pamatan o [E "}

The work performed in 1960 was initiated by the Massachusetts
Department of Public Works, Division of Waterways, as a flood control
measure. The design for the recounstruction of the dam was performed by
Green Engineering Affilates, Inc. of Boston, Massachusetts. Since 1960
the chainlink fences have been placed around both the spillway stoplog

structure and the low level outlet control structure.

i. Normal Operating Procedures. No written operating procedures
for the dam were disclosed. According to the owner's representative,
the low level outlet sluice gate is operated from time to time and the

sectngmpd '-u-o [

reservoir is drawn down in the fall in anticipation of spring runoff and for
} the benefit of property owners located along the rim of the reservoir.
-
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The downstream face of the original dam was also of stone construction,
but it was completely covered during the reconstruction. The new
2 horizontal to 1 vertical downstream slope is grass covered.

The embankment also serves to support Torrey Road which is located
along the crest for the entire length of the dam. The profile of the
roadway 1is a sagging vertical curve as it crosses the dam, with its
low point located near midpoint of the dam directly above the
concrete box culvert which serves as the spillway for the facility.
The dam has a crest width of about 36 ft. The crest is paved with a
bituminous material and bituminous berms are constructed along the
edge of the roadway.

(2) Spillway. The spillway for Manchaug Pond Dam is located near
midpoint of the dam. It is a concrete box culvert about 97 ft. long.
At its entrance the spillway culvert is 9.35 ft. high and has a crest
length of 10 ft. As the culvert passes under the crest of the dam,
its roof serves to support Torrey Road., The roof of the culvert is exposed
along the downstream slope of the dam.A plan showing the spillway in
plan and profile views can be found in Appendix B.

The approach channel to the spillway culvert is formed by the remains

of the original dam and is about 10 ft. long. A stoplog facility is
located in the approach channel about 5 ft. upstream from the spillway
culvert entrance. The facility has provisions for a 2.4 ft. high stoplog.
A vertical steel rod extends from the stoplog for removal purposes.

A small steel access bridge spans the approach channel and stoplog
structure, the access bridge is enclosed by a chainlink fence which

is gated and locked.

(3) Low Level Qutlet. The low level outlet for Manchaug Pond Dam is
located about 80 ft. from the right abutment of the dam. The outlet is
a stone box conduit about 45 ft. long which transitions to a concrete
box conduit about 60 ft. long. The stone box conduit is 2 ft. square
and is part of the original dam. The concrete box conduit is 2 ft. wide
by 3 ft. high and was added to the facility when the dam was reconstructed
in 1960. The control mechanism for the low level outlet is a hand
operated sluice gate located at the inlet end of the conduit. A small
steel platform and chainlink fence surround the control mechanism.

The low level conduit outlets at the toe of the dam into a stone lined
channel which leads to the spillway discharge channel about 120 f¢t.
below the dam.

(¢) Size Classification. Manchaug Pond Dam has a hydraulic height
of about 28 ft. above downstream river level, and impounds a normal
storage of about 2,500 acre~ft. to spillway crest level and a maximum
of about 6,850 acre~-ft to top of dam. In accordance with the size and
capacity criteria given in Recommended Guidelines for Safety Inspection
of Dams, the project falls into the intermediate category on the basis

of height and capacity and is therefore classified accordingly.




PHASE I INSPECTION REPORT
! MANCHAUG POND MA 00955

] SECTION I - PROJECT INFORMATION

1.1 General

' ’ a. Authority. Public Law 92-367, August 8, 1972, authorized the

: Secretary of the Army, through the Corps of Engineers, to initiate a

: national program of dam inspection throughout the United States.

! The New England Division of the Corps of Engineers has been assigned
the responsibility of supervising the inspection of dams within the

| New England Region. Louis Berger & Associates, Inc. has been retained

i by the New England Division to inspect and report on selected dams in
the State of Massachusetts. Authorization and notice to proceed was

. issued to Louis Berger & Associates, Inc. under a letter of 28

| March 1980 from William E. Hodgson, Jr., Colonel, Corps of Engineers.

: Contract No. DACW33-80~-C-0043,has been assigned by the Corps of
Engineers for this work.

b. Purpose of Inspection

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public safety and thus
permit correction in a timely manner by non-Federal interests.

——

RV
i (2) Encourage and assist the States to initiate quickly effective
dam safety programs for non-Federal dams.

i (3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

[RR—

a. Location. Manchaug Pond Dam 1is located in Worcester County,
in the Town of Sutton in south-central Massachusetts. The Pond is
situated on an unnamed stream approximately one mile upstream from
where the stream joins Dark Brook to form the Mumford River. Torrey
Road passes along the crest of the dam. The dam is shown on U.S.G.S.
Quadrangle, Oxford, Mass. - Conn. - R.I. with coordinates approximately
at N 42° 05' 25" at W 71° 46' 02".

b. Description of Dam and Appurtenances

and earthfill structure about 28 ft. high and 330 ft. long. The
original dam was reconstructed and raised in 1960. Remajns of the
older dam still appear on the upstream side and form the upstream face
of the structure, which 1s of stepped stone construction with mortared
joints.

l (1) Description of Dam. Manchaug Pond Dam is a composite masonry

ISRV o - e g e e L el .
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A triangular incremental unitgraph was assumed for the inflow '
hydrograph using a computed lag time of 5.45 hours to derive a time- '
to-peak for the triangular hydrograph of 4.88 hours (see computations

on Sheets D-8 and D-9, Appendix D), indicating a peak inflow of

about 9,700 cfs or a CSM value of about 1,470.

For determining surcharge areas and surcharge capacities planimetered
areas were taken from contours delineated on U.S.G.S. 1:24,000 quadrangle
sheets. Discharge tables and zurves for the spillway and for over the
top of the dam are shown on Sheets D-5 thru D-7, Appendix D. The
discharge curve has been computed assuming no stoplog in place.

Also, it was assumed that there was no flow through the low level

outlet during the test flood.

Flood routings were performed for both the test flood and a %PMF.
Graphical solutions were used for routing the floods through the
reservoir and are shown on Sheets D-12 and D-13, Appendix D.

The results are summarized below.

Maximum Maximum Head - Routed
Flood Test Flood Res. El. Over Dam Test Flood
Magnitude Inflow (cfs) (ft. NGVD) (ft.) Qutflow (cfs)
PMF 9,700 528.7 2.0 3,400
(Test Flood)
LPMF 4,850 523.4 None 500

From the above table, it can be seen that the project will not pass
the routed test flood outflow without overtopping the dam by about
two feet. The project, however, can handle about 26 percent of the
routed test flood without overtopping the dam.

5.5 Dam Failure Analysis

A breach owing to structural failure of the dam by piping or sloughing
is a possibility. For this analysis a breach was assumed to occur

with the water level at top of dam. The "rule of thumb" method suggestad
in the NED March 1978 Guidance Report was used for the breach analysis.
With a breach width of 40 percent of the dam length at mid-height

equal to about 96 ft., an outflow of about 25,000 cfs, which includes
880 cfs from the spillway, would be realized, (see Sheets D~14 thru
D-19, Appendix D).

About 1,000 ft. below Manchaug Pond Dam is located Steveus Pond Dan.
It is estimated that the breach discharge would overtop the Stevens
Pond Dam as the water would rise about 7.5 ft. higher than that stage
due only to the spillway discharge., However, an inspection of the
shoreline of Stevens Pond indicates that only three or four camps
located along the rim of the pond would be affected by this high water
and that the extent of flooding would only be about 1 or 2 ft. No
flooding would occur in this area due to the spillway discharge alone.

13 |
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About one mile below Manchaug Pond Dam the unnamed stream from
Manchaug Pound joins Dark Brook to form the Mumford River. About
1000 ft. further downstream, in the Village of Manchaug, the

breach of the dam will cause a significant impact. It is estimated
that the breach discharge will be about 21,000 cfs in this area and
that a fire station, a library, a large mill complex, and at least

ten houses would be flooded by depths of water ranging from 3 to 6 ft.

It is also estimated that a post office building and another
building will sustain flooding to a lesser extent. There are also
three local roadways in this area of initial impact which would

be flooded and probably seriously damaged. It is estimated that
the river stage due to the spillway discharge alone would not cause
any significant flooding in this area.

In summary, in the area of initial impact there are more than a small
aumber of habitable structures which would be significantly flooded
and ther: is the potential for loss of life because of the breach.
Therefore in accordance with the Recommended Guidelines for Safety
Inspection of Dams, this project is classified as a high hazard

potential. Appendix D, Sheet D-20, shows the area of potential flooding

described above.

14
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The Manchaug Dam is in good condition as revealed by the field
inspections of April 15 and May 20, 1980. However, there are a

few items of a remedial nature which were observed and which require
treatment as outlined in section 7 of this report. The items requiring
remedial treatment are the minor spalling of the mortared joints in

the upstream masonry rubble wall, the minor seepage entering through
the right side of the inlet to the spillway concrete outlet structure
where it intersects the rubble masonry retaining wall and the need

to monitor seepage at the corrugated metal pipe adjacent to the left
side of the spillway outlet structure at its downstream end.

6.2 Design and Construction Data

A general layout plan and typical cross-sections of the Manchaug Pond

Dam prepared by Green Engineering Affiliates, Inc. of Boston, Massachusetts
is contained in the appendix. The dam was modified in 1960. The dam
originally consisted of an earth filled section retained by masonry

rubble gravity walls. The 1960 modifications are described below.

6.3 Post-Construction Changes

Major modifications were made to the embankment and spillway in
1960. These modifications were as follows:

1) The crest elevation was raised about 4 ft.

2) The crest was widened by approximately 8 ft. and compacted
earth embankment having a slope of 2 horizontal to 1 vertical
was placed over the downstream rubble masonry wall. The

parapet portion of the downstream rubble masonry wall was removed.

3) A new concrete spillway was constructed to replace the previous
spillway which was removed.

Further details of these major modifications are shown on the design
drawings in Appendix B.

6.4 Seismic Stability

The dam is located in Seismic Zone #2 and in accordance with recommended
Phase I guidelines does not warrant seismic analysis.

15
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination,
Manchaug Pond Dam is judged to be in good physical condition, but
because of the inadequate spillway discharge capacity it is rated as
in fair condition. A further investigation should be carried out and
some remedial work is needed. The major concern revealed by the Phase
I investigation is that the spillway will only pass 26 percent of the
routed test flood outflow.

b. Adequacy of Information The lack of in-depth enginering data
did not allow for a definitive review. Therefore, the adequacy of
this dam could not be assessed from the standpoint of reviewing
design and construction data, but is based primarily on visual
inspection, past performance history and sound engineering judgement.

c. Urgency The recommendations and remedial measures enumerated
below should be implemented by the owner within one year after
receipt of this Phase I Inspection Report.

7.2 Recommendations

It is recommended that the owner, the Mumford River Association, should

retain the services of a registered professional engineer experienced
in the design of dams to make further investigations of the following,
and should implement the results:

(1) Perform a detailed hydraulic and hydrologic analysis to further
assess the need for and means to increase theproject discharge capacity.

(2) Inspect the inside of the box culvert spillway during a period
of low flow or no flow conditions and determine whether repairs are

needed.

7.3 Remedial Measures

(a) Operating and Maintenance Procedures

(1) Repair minor spalling of the mortared joints of the upstream
masonry rubble wall by repointing with mortar.

(2) Repair voids in the rubble masonry wall at the spillway
approach channel on the right side by repointing with mortar.

16
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(3) Monitor seepage emanating from the 6 in. diameter asphalt
coated corrugated metal pipe at the toe of the dam and to the left
of the spillway outlet to ascertain any changes in clarity and
quantity of flow.

(4) Develop an "Emergency Action Plan" that will include an
effective preplanned downstream warning system, locations of emergency
equipment, materials and manpower, authorities to contact and potential
areas that require evacuation. The plan will also include round-

the-cloct monitoring of the project during periods of heavy precipitation.

(5) Continue to conduct annual technical inspections of the
dam and its appurtenant structures.

(6) Implement a regular periodic maintenance program.

7.4 Alternatives

There are no feasible alternatives to the above recommendations.

17




f— D R o e yesngny

Appendix A

Inspection Checklist




VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

.

N
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PROJECT Manchaug Pond Dam DATE 15 April and 20 May 1980
OWNER Mumford River Reservoir TIME _ 9:3Q AM
15 Apr Clear/Cool
WEATHERzo May Clear/Cool

W.S. ELEV. 5319 .4 U.S. Nya DN.S.

INSPECTION PARTY

PARTY: A/E Representatives Owner's Representatives
l. peter B. Dysan 6.__ Joseph Rosal
2. pagquale F. Corserti 7«___Carl Feraco
3. Roger F. Rerry 8. ___Delwyn K. Barnes
b.Carl I _Hoffmaa 3.
5.Will4am S. Zoino 10.

PROJECT FEATURE INSPECTED BY REMARKS
l. Hydrolagic Roger F. Berry LRA
2. Hydraulics/Structures Carl 1. Hoffman LBA
3. S011s and Geolagy __William S. Zoino GZA
4. General Features Peter R. Dyson LBA
5. Geperal Featurea Pasquale F. Carserti LBA
6.
7.
8.
9.
10.

LBA - Louis Berger & Associates, Inc.
GZA - Goldberg-Zoins & Associates, Inc.
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PERIODIC INSPECTION CHECKLIST

PROJECT Manchaug Pond Dam

DATE 20 May 1980

PROJECT FEATURE Dam Embankment

NAME

DISCIPLINE Soils/Geology

NAME William S. Zoino

AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Crest Elevation 526.75

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alginment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Embankment or
Downstream Seepage

Piping or Boils
Foundation Drainage Features

Toe Drains

Instrumentation System

Not Recorded
Unknown
None

Good-Minor sporadic cracking in
Asphalt paving

Negligible - about %" between embankment

and outlet structure
None

Good

Good

Good

Good

Negligible

None

None

None

About 1 GPM clear water from toe
drain outlet

None
Good

N/A

-



PERIODIC INSPECTION CHECKLIST

PROJECT Manchaug Pond Dam DATE__15 April]l 1980

PROJECT FEATURE Iprake Strructure NAME

DISCIPLINE_Structural NAME _Carl J. Hoffman
AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel None
Slope Conditions N/A
Bottom Conditions N/A
Rock Slides or Falls N/A
Log Boom A N/A
Debris N/A
Condition of Conérete Lining N/A
Drains or Weep Holes N/A

b. 1Intake Structure Stone Masonry and Steel Structure
Condition of Concrete Good
Stop Logs and Slots N/A

A-3




PERIODIC INSPECTION CHECKLIST

PROJECT Manchaug Pound Daum DATE 15 April 1980
PROJECT FEATURE Conduit NAME

DISCIPLINE _Stryctuyres

NAME Carl J. Hoffman

AREA EVALUATED

CONDITIONS

QUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

Good
None

Minor spalling at outlet end
None visible

None visible

o —




PERIODIC INSPECTION CHECKLIST

PROJECT _Manchaug Pond Dam DATE 15 April 1980

PROJECT FEATURE_gpillway NAME

DISCIPLINE _Hvdraulics/Structures NAME Car] J. Hoffman

AREA EVALUATED CONDITIONS .

OCTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Charnel Stone Masonry Channel

General Condition leakage through right wall

Loose Rock Overhanging Channel

None

Trees Overhanging Channel None

Floor of Approach Channel None Visible
b. Weir and Training Walls

General Condition of Concrete Good*

Rust or Staining None

Spalling None

Any Visible Reinforcing None

Any Seepage or Efflorescence None Visible

Drain Holes None Visible
c¢. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Good

Other Obstructions None

* Spillway is a Box Culvert which was not observed from the interior

Fair - Minor spalling of mortar and some
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PERIODIC INSPECTION CHECKLIST

PROJECT: yanchaug Pond Dam DATE: 15 April 1980

AREA EVALUATED CONDITIONS
Dike Embankment N.A.
Outlet Works - Control Tower N.A.
Outlet Works - Outlet Structure and N.A.

OQutlet Channel :
Outlet Works - Service Bridge N.A
A-6
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Appendix B

Engineering Data
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LiLlvenoes ov 1 Lo arca W e U oddam
Trootudrd dom s Tocnsild ta fhio pazterles

Lleclk srenite dame Toll, this and the Jouwn

a core, ab le=ast puddlzed clay, btub there

‘S lat Lor dan

1 —ud 3” b< -1]
dam "'1 no v .1 ¢ to the plank
incd e covpany burned evor Ui

ileytc “ond, it is ol o "*" ue to the plaut oreraticn,.

¥ e Jourt

]

willy pranite Llocls zide "'.1_., 1* cach end u.l‘.d a

S dam bpowm as Lackty s, 1soowmed U the camgany. IV Tcoan

ti‘nuul‘
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St rack and ~inion. T the spillwar is =

Ll rancnt flash woards g', of the op-l"_z:nj,'. Tho o
st tHoveaor of 1755 shiord ftrr the rlcoeds The log Gir
cr Lote that it uno dceided 1€ we fr1ied to rwe a2 rajer

we 1@ das

Cr ing; sk dan, Tm.c-cxc, tiie boei slone cf b
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thuu 3o ihe leg uwctu is aboun
It put of lovel 5 platnin: to re-
rlace the trl p'\c ' know 14 thelr
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ol fop b \’3\{ 05 gate con te
oI ‘on e /\?‘ ince tie
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7 The negxt dam th « in is on the head waters of the
Twnlsrd Diver wno'm s cecervedr, Thic dam is a gronite tleck

darm with gronite block . rails cn top, as the dan is crocsed by Lle
tovma highway. This dom « bridge under the highuay bet:rc':-n the lake side

the dom and tle snille The srilluay is ¢ pnro..-m.telf 36t in width, cariy-
ing 2' ot rerovable {lash toards, This flnzh bearsd ctructure was jusy “:uu;l*' i
167 Zhoalso hns o unrectricted grillwny
'u_ﬂ‘clj the cane width and hoight, Doth g0illunys everflow the water onts o
granite 1% ch runs alLl Lhe wy Lo Lhe discharge sitream telow the dam,  The
dam alco has a gnite structure in bt conter with a 20 square gate eperated on a

vertical seraw with a large nut, This sirustnre, “orr.crly cf wood, wns all rc-
plzced witn ctenl after Lhe 150 flcod, The Lridge sear.d to ze a bottlenack

b : 'l -
during t‘m 185 £locd so thirac lar:e concreis ou lurt:s vere inctalled t'.r:.\ugh
the reariu therds of the bridge, Thiz danm -: owned by the Muferd Diver

Rezervoir Comwnens of whic‘ the corpany's share is 10/16 The dan and soire land

telew She dram oand aleny the discharge broeck cad seme land adjacent to the Reservoir
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at the for end of Lhe Rezerroivr are o mf". T belicve, by ATF/Cavidsen, Any diren-
sicus other than vhat I have jiven pouywish Lhe crniptien of the deorth of water
wiich 18 27! at fuil rend, T "w“d bava to ohtaln for you. The Mumferd wiver
decervoir has a couneway walch culs the Doccyeveir poughly <in LY, This cause-
vy, after scme study, was proven to telen; to the towm and at that tirms the
conpany rcopairced the culvert which foing thie Lo bodies together and inctalled
conerete guard rzils on the cﬂ\'ut he foun nadnbailns the roadunys cu the dan
and on the cauceway. The Jdru hes beon Lonced on Lhie dewm ctream face with a
d"vn liax fonee anl the gate strnmurf‘ and cver{low structure have also bceen

reuceds ManNch4us Reserwcin

inal dam is the ;‘f.n"h'ﬂ.,; earrvoir Corpor: tlon Dan which is

2

2 ol to mills - AT¢/Davidson omming 5/6. The J‘anchaug Reservoir
Sun s a stene bloc!: dam as Mamferd, arnd has a gate siructure mth a 2% squars
gate = the sarmc trpe of opcration with 2 vertical screw and nud, The cpillwag

goas throrzh the tnn of bthe dam and hos removeble £lash boards, The spill';:a" is
10t in widbth and is p‘r*a»txc 1ly 10' high and carries flasu beavds LM aigh, This
drm oariginnll hod pranite blocl: guard reils, but after the 'ST fleod She Massa-
chuscuts Tepartient of "ule.c '.or'..,, Uivisiow of Taterways, made a study of the
Stevens Pond Dz, which is just dowm stream o thic lanchaug Dam and was demaged

during the flood, They dccided to gspend consideravle money on the Manchaug Res-
ervoir Dan so that it weuld act as a flond conlrol dam and would thus orotect the

Stevens Pond Jom inctead of spending a large amount of money cn the Stevens Pond
Sam without near as beneficlal resultc. To do this they raised the dam's height
ard greatly rcinforced the dam by adding 2 long slop erbankmont to the Lach cide
of the dwi, The town highway also crosses tuis dan, At the same t:,‘.a, the Svale
rebuilt the Spll’way amd the bridgze over the 5pillway ond carrizd tic seilluny
dowm Lo the back toe of tho dam =l covercd this S3Y )

> Sf‘i.llwfc../ s this oo int

rean which me gate struclure di
1lluay stiuacture have alse teeo
over to steel and feonced in Ly the Tlecerve Corrany., The lront face of the
dam o.bo"r‘ the origiual granite block wall is rip rap, The higmmy crossing the
dam i maiantained by the towa and has coucrcite and cable guard rails - glso
placed by the toun,

4
dizcharges into the ctream, This i35 the cane
¥
i

charges into. The gate stiucturse and Lhe o

‘he lew Ring Shop Uaa, thc Pouer UeuSa Danmoand Lhe Whibtin Zstote Poud Dan
are 2ll leeated in t‘no Towm of llortlbridge. Tackey Uam and Uanchaug "'a"‘ ave
lecztod in the Toun of Sutblon mxd tha Turford River Reserveir Cam iz located in
the Tovm of Zeouglas. Portions of Zacliey fond are in uUtvO[l and Usbridge aad
portions of Yanchaus Pond arc in Jubton and Douglan, Portious of the waferd
River bacled up by the Power Mouse Daw arc in Horthioridge and Sutton, The other

two are in ?forl)hb:'y.lgm

The dems have been well maintained yearly, keeping all brush and grass
mewad and doing all necessary peinting and masonry, repairing structures, cic.
as nececzary. The annea? 142 s;-act*‘on used to te deune by She tlercesieyry Zounby
angionecrs, It is now handled by the State ol Nassachusetts, e have aluars
been complimented an the rointenance of all Lhese daris, Ther uere vieuzd in
detail in 197L b;' ‘v, Irs elean of the Travellers! Tusuraonce Copany.  lie
viewed Yhom again in 1977, The dams ave uov suptovised and regsulated by the
“hitinsville "ﬂ*ﬂ- Sorzany whe lnspects an’ maiotaing the structurcs on on
arnunl ‘u:r'i" ..-f,.A isits e thoe Ins 2s neeeseary, dapending oun weathor condi-
tions, Oonchimes Luxlr.._; critical periods thrse iugspacticns are oftencr than suce
a doy,.

The Manchaug Jam was built in 1836 and revamped in 1960 and the 'umford River
dam was built in 23BN, ,.lu. Lackz; Dawi, | dlwegine, was built arcund the time of
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the Pouer licuss o, These dars have penc fhrough ceveral criticel
particularly the {leod of 1907 when we bad 12,59 inches of rain basic
a three<day poriod with 10 inc cnr it Lioene doy,

are not cuclesed in the plant area, cre 217 uost-l
for trecpassing, anwd we ave very geod oocparatiag with the rolice forces 1 4in

e rprobleors il vandalisn,
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was a paver dws and Zold to ths Whitid
waber to rmaka sure tiat the dilleren
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supply of woter to gpornte trroughout Lhic us. Uhe sootaobe drans.
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'@ TOWN_ OR CITY S, + #ap
jm LOCATON)Pnlle west of Manchdug

DECREE NO.

‘ . __ OESCRIPTION OF DAM

TTmeCut 9l'dh- Face Ya.l Slope -Highway .

[ 255
. Meight SPII/Way /467 Maur Dam: 2e
| _Thickness top
‘,' % " pottom (d 70
5 >Oownstreum Siope  Brce Y./ Slope
F Upstroam " Koy Stepped  granite Hlocks.
i . tength of Spiliway 103 £l top Sé3.67
Smof Gaws  x3 £/ SEI%
L Locsiion of Gates 2o '~ No.-Jo.End Dam
| Plashbowds used
- _ww Flashboards or Gates £/ 5¢£ 34
" Dam designed by .
.. ¥ comstucted by
o Yew conatructed  18%.

GCNKRAL HIHARKS

’ OWn;r Ma néhou
Recmt repairs!

£l 56944

LQRe:em; C‘& -arear;
ne -~ o ‘(A‘KM
W hraserlfid =

ouomrnon O' mt.nvcm . 'A

]
73

/Mm&d A

Neme of Mnm Strum

Manchous Pond.

) | othu S
mmwm&md T iy
Width “ - 7
Is Watershed Cultivated R
Percent in Forests o
Stnpnm_of Slope*® -
Kind of Soil - ) /?OCA)/ -7 . _
No. of Acres in Watershed €.7 ®7_ milas . o
ot f Reenolr Co b Cap. 19| Millien 360
Langth of Reservoir blne 2.7 Rars Plovd —
Wigth v "
Max Flow C_u._ Ft. per Sec. T
Heao or Flashboards-Low Water - -
o g _
P GlNllAL REMARKB .

L4928 Lo, /!M

Dec. 30,123/
' 3-30-37SKME, Wiliard Burnap

R

eaKage ! None
‘Condition ' Good W 10-17-38 L. H. Spofferd .
Topo9. ' Wooded Mear © 3252739 - &£ F
Arthbor Whibkig - Frama Ptrnam Convrels gorer /wpcdcd "Dec.t3,40- LM Spofhrd
lnspem“ed Sept.19,1924. L. 0. Marden. P /2 Pe¥a - AprE
> June (1, 1937 " . i A4S 34 - LOMardes
ffmh( Puff)m Controlsr &t s e MMJMZ L - -
-~ g . 9 !-l..-n-.-lm.__‘
b’feabd Dec. 19, /97' LS00 or 7 | WF gy #70 Pec (P R
; Dl/ /3' ’94‘_1 QM DI &m Vs M‘//c‘r;‘ri/-«»é!ﬁn‘ e e @ ;
: ” Jan & /958 L4 a}f;,,/ # Delber? 3. Sop. A"""""‘/'/'M/_ SiGalld
T Nav. 1, 7960 - v] Barngs M,_(,//pqa, Jﬂ)/,nv C'//l/:} Lbe/ e

o.L.

Junc. /5, 196 /-

Nov. 22,1940 - Woi-&.J.C-R. Doc/(w"-

- ﬂﬂmy Comphers
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TOWN Lt n, DAM NO, oo

LOCATION é//" ArJ“éu; edi ;;ff%‘ /?z.r. STREAM A v e L Z‘;c ~ Gk

Mq.c.(o«; Fovey

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSEECIION REBQORI

Owned by _ 7o of St Place _ fcecrm o Use s5rao- 2
Inspected by ——oc Date 2o - recy

Type of Dam 4"4,‘5“ Eafgal s’ Condition _crol.- €.zt ..
SPILILWAY

Flashboards in Place Recent Repalrs

Condition

Repalrs Needed

EMBANKMENT

Recent Repairs

Condition

Repalrs Needsd

GATES

Rezent Repairs

Condition —_,tgviw/ : "‘“‘“‘W
Ropalrs Needed __ ak (i cow scnilond du Gihiclin Pundine bidectisa .

LEAKS

How Serious

DATE: County Engineer
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TOWN ___ S o DAM NO. So-0¥
LOCATION __Mgpuohays £y & STREAM
[

WORCESTER COQUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REEORT

Owned by DasncAnig j@:rlﬁ Place Use

Inspected by / - Date __ ot L . /1947

Type of Dam Treal Mg W. ke G Condition _&ool
Rfcepl Jec y Sy

SPILIWAY

Flashboards in Place Recent Repalrs

Condition

Repalrs Needed

EMBANKMENT

Recent Repairs

Condition

Repalrs Needed

» ¢ J;/ - O

/l'; ° nd{l '
GATES po @ Nk 2 SourA Sl

Rezent Repairs

Condltion

Repairs Needed F[a“,{c “a' c‘ pea 2"

LEAKS

How Serious

DATE: County Engineer
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LOCATION —M&L/I&% Ll STREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

\ Owned by 72 Place Lk trvire . & Use

! q ‘ e, | . <«
{ Inspected by‘"’f, 2‘“& .’?n,g&a /'édan i Date 4“"‘ S 1962,

Type of Dam Condition

SPILIWAY
Flashboards in Flace 2o ” Recent Repairs

Condition Wew (me J?m;';z Sl halie iy M DAY

Repairs Needed —feline  Buce o 2o cidec 80l aleag Lo

~

EMBANKMENT

Recent Repairs

Condition e/ > .

' Repalrs Needed

GATES

Rezent Repairs Aevoucd (547 'cftcéu L 224229

Condition .- 3
Repalrs Needed Adoge.

LEAKS
How Serious
DATE: . County Engineer
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TOWN D2 TP DAM NO, 520-0u
LOCATION Torraw . STREAM Mueribora’ e
~M‘44/€éu§f e
WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS
DAM INSPECTION REPQORTI
/‘74»«:44«7 Las grearr e Whiinswi/’a Faraga a
Owned by oxa/ Towwn oL S Alon Place _ fa/azrran Use Lreraation
Inspected by wog, — &2 Dats Sepr 22 s783

Type of Dam Hidhogog Cnedbonbmanz  Condition e

SPILIWAY
Flashboards in Place . #ossroi sp Aés e Recent Repalrs ... =“.. /7.-
Cordition v oy 2oz ot X ey ,,/“, S oy L s tat cecas  ad

) ’ :
Repairs Needed s ... srce soiioay da bogn cagens s monoziyzles sns

/ ' . -~
st S 2

LD

XL kg L & el

v K v Y -
s e G T an R i

-~ . .

EMBANKMENT

Resent Repairs

Condition BN TY Y 27

Repairs Needed

GATES

Re¢tent Repairs

Conciltion ik aceas e Thi ge’a L el

Repalrs Needed g ... v vz couca a

Lk lhg g sy PORY BIW-L 7. -

JAK

(€]

How Serious Vi o b T

DATE:

County Engineer
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TOWN e L fo DAM

' LOCATION Se. anrli /ZQ/
! i Ao =4

I

NO. BT N e

STREAM D m e T -

g /’.‘:na ”

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTI
Ay kot o & iv&r zm el /; /

Inspected by

Type of Dam

g et nezr? Condition Lo

SPILLWAY

A1 0 o4 e

Flashboards in Place

Recent Repairs

Condition s icitine g cdicic g ces oo <. o — i
, Repairs Needed .. ... _ e PR R VI SR VU
i rd
e sl ey e L. T T VR BT
LS

EMBANXMENT

Rei:ent Repairs

Condition Lras

Repairs Needad S Z RN

. ’ ’ . .
e L PR P T B P E SS P D S

)

LoD Aot~

—l o " il o Lao sk

Rezent Repairs

C'Dnditiun v oa - PP PSP Y . WP )

Repairs Needad

’

- g / - P T
s i mEe = g e S g ks R o LT - -

— L 1 Al y - P Y3) i

| LEAKS

! } How Serious L, el
I DATE: County Engineer
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)’4//¥9 . Dm NO. 5~

-

STREAM

— 7
S ar s e oy Lo

PP R LY T
A

AT i w7 7 7 e
WURCFRLTER CL5 ENGINTFRING DEPARTMENT

W RLATY, MASSA L CITTS

DAM 2N2PICTION REPORT
LA M sl zldianl cRla s
/‘74@4440; Lasgrec m Zars ~ nWerer /21747‘.)‘ Swame A
’ &
Owned by  __ Toxia er Jetrma [Dan) TlACe | reie Zacue Use _ivo - o7 -
Inspetted oy N Date Lor 2 _7e’.
Type: of Jam Lomarn g Tz £ aven” Condition _ oo
SPTLIAY
‘lachicoseds in Place Recent Repairs
Con’1uian  _ Fowen _ . o
Renai=s Yaelud  _
EMEANTIMOLT
Eeien! Berulrs o
Coadition _ o
Renzirs Jeeded _
CATES
He~en“ Rapalrs
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Appendix D

Hydrologic and Hydraulic Computations
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9.

10.

ANCHAUG POND DAM

Low level conduit outlet at downstream toe of dam

Downstream spillway discharge channel
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MANCHAUG POND DAM

8. Spillway stoplog structure. Note seepage from right

rubble masonry spillway training wall.
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6.

MANCHAUG POND DAM

5. Downstream face of
dam at spillway outlet

Spillway entrance (background) and outlet conduit

control mechanism (far background) .
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3.

MANCHAUG POND DAM

Downstream slope from left abutment
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2.

MANCHAUG POND DAM

Upstream rubble masonry wall

14

Typical small void in upstream rubble wall
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Appendix E
Information as Contained in the

National Inventory of Dams
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