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Dear Governor King:

I am. forwarding to vi u a- co.py of the Granite ....... ~- "Pan I
Inspection Report, which was prepared under the N$arional Progran for
Inspection of Non-Federal Dams. This report is presented fcr your use
and is based upon a visual inspection, a review of the past Derformance TO

and a brief hydrological study of the dam. A brief assessnent is in-
cluded at the beginning of the report. I have approved the roport and _
support the findings and reconmendations described in Sectioin 7 and as;:.1
that you keep me informed of the actions taken to implement then. This
follow-up action is a vitally important part o: this prograr. .-- -

.* 0
cpv- of this report has been forwarded to the Pe-'3rtnent ci *nviron-

nental >:ality Engineering, the cooperating agency :cr the oLe!l
cf .massazhusetts. Tn addition, a cop., of the repor- h,,as ai:. ceen
furnished the owner, Town of Charlton, Chariton, M.as.-achusetts 01507.

- Copies of this report will be made available to the public, upon -

recuest, by this office under the Freedom of Infornation Act. in the
case of this report the release date wil! be thirty days fron, the date
o: this letter.

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

Sincerely yours,

- "N. U h. " .. .

Div si n -- T..-
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT 0 0

Identification No.: MA00105

- Name of Dam: Granite Reservoir Dam (AKA South Charlton
Reservoir Dam) • 0

Town: Charlton

County and State: Worcester County, Massachusetts

Stream: Potters Brook, Tributary of the Little River

Date of Inspection: November 27, 1978

Granite Reservoir Dam is a 615-foot long, 18-
foot high earthfill dam. The dam, which was originally 0 -

built about 1850, had major repairs to the embankment
and spillway in 1943 and 1956. The downstream face of
the dam is a vertical dry stone masonry wall. The
upstream face is an earthen slope, except in the

Kvicinity of the outlet works, where there is a concrete
headwall. The spillway, which is located about 250 0
feet from the right abutment of the dam, consists of a
concrete weir with a slightly rounded crest and a broad
concrete apron. The length of the weir is 66 feet and
is at elevation (El) 631.0. The downstream face of the

* weir is a concrete and stone cascade which leads to a
rectangular stilling basin. The outlet for the dam is 0
a 2-foot square box conduit through the embankment and
is located about 125 feet northeast of the spillway.
Flow through the conduit is controlled by a 3-foot-
square wooden sluice gate. The gate mechanism is a
handwheel located on a concrete platform which overhangs
the upstream face of the dam. Discharge from the
spillway joins the outlet discharge about 20 feet
downstream of the dam.

There are deficiencies which must be corrected
to assure the continued performance of this dam. This
conclusion is based upon the visual inspection at the 0 •
site, the available engineering data, and limited
evidence of operating and maintenance procedures.

GRANITE RESERVOIR DAM
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Generally, the dam is in poor condition. According to

the Corps of Engineers guidelines for the classifica-
tion of hazard potential, the dam has been placed in
the "significant" hazard category. i

The following are visible signs of distress
which indicate a potential hazard at the site: a
severe bulge in the downstream stone masonry wall of
the dam; leakage through the outlet conduit and through
the masonry wall in the vicinity of the bulge; possible
damage to the outlet gate; seepage below the toe of the
embankment; erosion at several locations on the dam
embankment and along the outlet channel; dense growth
of trees and brush at the dam and along the discharge
channels; and minor deterioration of the concrete on
the spillway.

Hydraulic analyses indicate that the spillway at
the dam can discharge a flow of 1,070 cfs with the
water surface at El 634.4 which is the low point on the
crest of the dam. -An outflow test flood (one-half the
probable maximum flood) of 2,800 cfs at El 635.7 will 0 e
overtop the dam by 1.3 feet. The spillway can dis-
charge 38 percent of the test flood.

It is recommended that the Owner employ the
services of a qualified consultant to investigate theK bulge in the wall and the seepage, and to evaluate the
stability of the dam. In addition, the Owner should
accomplish the following: repair the sluice gate at
the outlet; backfill and protect the eroded area of the
discharge channels; and repair the concrete on the
spillway. The Owner should also implement a systematic
program of inspection and maintenance.

The recommendations and remedial measures out-
lined above and in Section 7 should be implemented by
the Owner within a period of one year after receipt of
this Phase I Inspection Report. The Owner should open
the sluice gate whenever the reservoir level exceeds El 5
631.0. The reservoir should be maintained
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at this level until the recommended work has been
completed. An alternative to these recommendations
would be to breach the dam and drain the re§ervoir.

* ~ ~ ~ CON~r~

Edward M. Greco, P.E.
Project Manager

. % Metcalf & Eddy, Inc.. .
r41% /ST 4

L Connecticut Registration
No. 08365

Approved 
by:

Vice President STEPHEN 1
Metcalf & Eddy, Inc. L.

0R BISHOP

Massachusetts Registration '. i9m3
No. 19703 -'s "

- S
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This Phase I Inspection Report oa Granite Reservoir Dam
has been reviewed by the undersigned Review Board members. In our
roinion, the reported findings, conclusi.ons, and recomnendations are
consistent with the Recomended Guidelines for Safety Inspection of

, I Das, and with good engineering judgment and practice, and is hereby
submitted tor approval.

OS H W. NEGAN, JR., MEMr 
•

( Wa/Ker "Con ol Branch
ngineering Division

C.RAN-EY M. "TERZiAN, MLMBER
Design Branch

Engineering Division - - -

JOSEPH A. MCELROY, CUIRMAN .
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

~~FRYA R
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams, .. . -

for a Phase I Investigation. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Inves-
tigation is to identify expeditiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam is based upon
available data and visual inspections. Detailed investi- 0
gations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended
to identify any need for such studies.

3 6

In reviewing this report, it should be realized
that the reported condition of the dam is based on obser-
vations 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 inspection, such action, while improving the stabil- S S
ity 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.

K It is important to note that the condition of a I .
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through

a continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway
Test Flood is based on the estimated "Probable Maximum I 0 -

Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the
magnitude 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 provides a measure of I - .
relative spillway capacity and serves as an aid in
determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general conditions and the downstream damage potential.

GRANITE RESERVOIR DAM
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NATIONAL DAM INSPECTION

PROGRAM

PHASE I INSPECTION REPORT

GRANITE RESERVOIR
(SOUTH CHARLTON RESERVOIR)

SECTION 1 0

PROJECT INFORMATION

1.1 General . 1

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 Divison of the
Corps of Engineers has been assigned the
responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Contract No. DACW 33-79-C-0016 dated November p
28, 1978 has been assigned by the Corps of
Engineers for this work.

b. Purpose:

S (1) Perform technical inspection and evalua- P S .

tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

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

GRANITE RESERVOIR DAM
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1.2 Description of Project

a. Location. The dam is located on Potters
Brook, a tributary of the Little River, in the5 Town of Charlton, Worcester County,
Massachusetts (see location map). The
reservoir is known as the South Charlton
Reservoir by the Owner and by local residents.

b. Description of Dam and Appurtenances. Granite
0 Reservoir Dam is an earthfill dam 615 feet

long and 18 feet high (see Figure B-l). The
crest of the dam is 15 to 25 feet wide and
covered with brush and grass. The eleva-
tion of the crest varies from 634.4 to 635.8.
Both abutments tie into natural ground, and
the right abutment is adjacent to a residen- S
tial lot.

For most of its length, the embankment
southwest (right) of the spillway has upstream
and downstream earth slopes of approximately
1.5:1. The upstream face is covered with
riprap and the downstream face is wooded. The
steep earth slope of the downstream face of
the embankment is replaced by a vertical, dry-
stone masonry wall about 45 feet southwest of
the spillway.

The embankment northeast (left) of the spill-
way is constructed on an upstream earth slope
of 1:1, and a vertical downstream stone
masonry rubble wall. A concrete headwall is
located on the upstream face of the dam in the

ft vicinity of the outlet, and extends back t
approximately 5 feet into the embankment on
either side of the outlet.

The approach to the spillway has concrete wing
walls 2 feet thick and 12 feet long. The
floor of the channel is sand and gravel
partially covered with riprap. Figure B-3 in
Appendix B shows a 1-foot thick concrete
cutoff wall that extends below the crest of
the weir to an unknown depth. In 1975, R.H.
White Construction Company reportedly added a
3-foot deep, wedge-shaped concrete wall L S
upstream of the weir. The approach was then
backfilled with soil to restore the gradual
slope of the channel.

GRANITE RESERVOIR DAM
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The wing walls of the approach channel con-
tinue as 4-foot thick concrete side walls on
the spillway. A second concrete wall was
recently constructed at the base of the left
side wall to prevent further deterioration of
the concrete in this area. The spillway
consists of a concrete weir with a slightly
rounded crest and a broad concrete apron over
stone masonry. The weir is 66 feet long at
the crest which is at El 631.0, or 3.8 feet

a •below the top of the side walls. The con-
crete apron extends 13 feet downstream in a
gentle slope, then drops steeply to El 626.2,
at the top of the cascade section. At this
point, the width of the weir is reduced to 56
feet. The cascade was repaired after the 1955
flood and consists of an upper stepped stone ,
section, and a lower concrete apron which
slopes into the stilling basin at the toe.
The stilling basin is a rectangular pool
approximately 30 feet wide by 80 feet long and
4 feet deep, and lined with riprap. The pool
discharges from the left end into a 5-foot
wide earth channel that parallels the axis of
the dam for about 80 feet. Rubble stone
dumped at the base of the downstream wall of
the dam protects the toe and the north bank of
the channel from erosion. The low south bank
of the discharge channel is natural ground
overgrown by brush and trees. The spillway
discharge channel Joins the main stream
channel below the outlet (see Figure B-l).

The outlet for Granite Reservoir is located
I. about 125 feet northeast of the spillway.

Figure B-4 shows a plan and sections of the
outlet works as rebuilt in 1943. The gate
house was recently removed, however, and
replaced by a chain link fence and locked
gate. The fence encloses a 7-foot-square

- platform and the gate operating mechanism. S
The platform overhangs the upstream face of
the dam which consists of a concrete headwall
anchored into the existing stone wall. The
handwheel on the platform operates a 3-foot by
3-foot wooden gate that slides in keyways in
the headwall. L 0

GRANITE RESERVOIR DAM
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The inlet to the outlet conduit is a 2-foot-
square opening at the base of the stone wall.
A trash rack is located on the headwall to the
inlet. The conduit is a stone sluiceway
approximately 25 feet long, and the outlet is
located in the vertical stone masonry wall at
the downstream face of the dam. The invert of
the outlet is at El 616.3.

c. Size Classification. Granite Reservoir Dam is
classified in the "intermediate" category •
because it has a maximum height of 20 feet and
a maximum storage capacity of 1,710 acre-
feet.

d. Hazard Classification. There is one house
adjacent to the right abutment of the dam.
The area below the dam is wooded and undevel-
oped, except for Partridge Hill Road, which
crosses the stream about 265 feet downstream.

There are two small earth and stone masonry
dams downstream of Granite Reservoir, between
Partridge Hill Road and Pierpont Meadow Pond.
Development along the stream is limited to one
house. Water released from the reservoir due
to the failure of the dam would flood the wood-
land below the dam and overtop Partridge Hill
Road. The flood wave resulting from failure -
of the dam would be confined to the narrow
stream valley for a distance of about a mile
before entering the floodplain for Buffumville
Reservoir. The house on the south side of the
stream valley could be subject to some flood

* damage. There is also a potential for flood p S
damage to the residences along the easterly
shore of Pierpont Meadow Pond. Although the
pond drains into Buffumville Reservoir via a
triple concrete culvert, the flood wave from
Granite Reservoir could back up into the pond
and cause local flooding. S S

Because of this potential hazard to down-
stream property, the dam is placed in the
"significant" hazard category.

e. Ownership. The dam is owned by the Town of
Charlton, Massachusetts (617-248-5900). Mr.
Leonard Haebler, Chairman of the Board of

GRANITE RESERVOIR DAM
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Selectmen, granted permission to enter the
property and inspect the dam.

f. Operators. The dam is operated by the Highway
Superintendent for the Town of Charlton. The
fence enclosing the gate works, and the
handwheel on the gate stem, are both padlocked
to prevent unauthorized use.

g. Purpose of Dam. The dam and pond originally
Sstored process water for use in the textile

industry. The earliest recorded owners are
the Stevens Linen Works, and the Dodge Felt
Company. The Slater Company, also of Webster,
was listed as a joint owner of the dam.
Subsequent owners were the American Woolen
Company and Textron, Inc. The Town of
Charlton acquired the property about 1956.
The reservoir has been used solely for recrea-
tion for many years.

h. Design and Construction History. The date of
the original construction of this dam is
unknown, but is assumed to be about 1850. The
first record of inspection is by the Worcester
County Commissioners, dated 1923. The report
describes a dry stone masonry wall and earth
embankment. There is a bulge in the down-
stream wall that was noted as early as 1928; p
and also a leak in the wall about 20 feet west
of the spillway. Repairs to both these areas
were recommended at that time.

Reports from 1931 to 1941 stated that the dam
* was in poor condition. There was a leak p

through the spillway (which apparently had an
apron of wood timbers) and through the outlet
gate, which would not close properly. It was
recommended that the gate be left open
permanently to lower the reservoir.

In 1943, plans for alterations to the spill-
way and gate structure were submitted to the
County on behalf of the American Woolen
Company (see Figures B-3 and B-4). The
changes included installing a concrete cutoff
wall across the approach to the spillway,
adding concrete wing walls, and raising the
existing stone side walls of the spillway with
concrete. The earth embankment was to be

GRANITE RESERVOIR DAM
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leveled at the same time. According to Figure
B-5, the plan was to eventually raise the
embankment to the height of the new side
walls. The gate house was rebuilt, and a new
concrete headwall added to the upstream face
of the dam. This replaced the curved stone
wall on either side of the outlet works.

The dam and spillway sustained damages during
the 1955 flood. The embankment was reportedly
washed out at the downstream side opposite the

-gate house. Although the downstream wall was
undisturbed, the County Inspector directed
that the washout be backfilled with "clay and
loam". Also, the three bottom steps of the
spillway cascade, which were also washed away,
had to be replaced with concrete. Figure B-2
shows the extent of the 1956 repairs to the
spillway and also the location of the riprap
which was added to the stilling pool.

Since 1955, the Worcester County Inspectors
have reported that the spillway capacity was
inadequate. The May, 1964, inspection report
recommended either building an auxiliary
spillway or enlarging the existing one which
had been built in 1956. The report further
stated that the embankment was covered with
brush and trees and that the downstream wall
was bulging in two places. Also, two small
leaks were noted 100 feet from the easterly
(northeast) end of the dam.

The most recent repair work on the dam was
completed in 1975 by R.H. White Construction
Company. The wooden sluice gate was rebuilt
according to the 1943 design, and the gate
house was torn down and replaced by the chain
link fence. Fill, concrete and riprap were
added to the upstream face of the dam in the
vicinity of the outlet. A trash rack was
installed in front of the sluice gate.

At the spillway, the contractor reportedly cut
a 3-foot deep trench upstream of the crest of
the weir, poured a wedged-shaped concrete wall
and backfilled the approach with soil. A
representative for R.H. White does not recall
exposing the concrete cutoff beneath the crest

GRANITE RESERVOIR DAM
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of the weir. The purpose of the new wall was
to prevent seepage beneath the cap of the weir
where the concrete had deteriorated. Also, to
prevent further deterioration of the concrete
side wall, a second, lower concrete wall was
attached to the base of the left side wall of 0
the weir.

The Town of Charlton has recently engaged R.H.
White to investigate the leakage through the
outlet gate. According to the Contractor's
representative, the necessary repair work will 0
be underway shortly.

Apparently no repair work has been scheduled
for the bulging downstream wall.

1. Normal Operating Procedures. The outlet gate 6
is occasionally opened by the 'Highway Superin-
tendent to lower the level of the reservoir
and thereby allow the local residents to work
on their waterfront property. Under normal
conditions, the gate is kept closed.

1.3 Pertinent Data

a. Drainage Area. The approximately 5,008 acre
(7.82 square miles) drainage area includes the
drainage to Shepherd Pond and Gore Pond
located less than 2 miles south and southwest
of the dam, on an unnamed stream. Approxi-
mately 25 percent of the watershed is hilly
woodland and steep slopes. The remaining area
includes fewer hills and a higher percentage

IL of swamps and ponds than the northern portion.
There is light residential development along
the west and southeast sides of the reservoir.
Recent residential construction is in evidence
along Coburn Road and Daniels Road, northwest
of Granite Reservoir. Elsewhere the drainage
area is sparsely developed.

b. Discharge. Normal discharge is over the
ungated spillway, down the concrete and stone
cascade, and into the rectangular stilling
basin at the toe. The spillway has a broad,
slightly rounded concrete crest at El 631.0.
The crest is 66 feet long. The toe of the
cascade is at El 617.3. The stilling basin is

GRANITE RESERVOIR DAM
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approximately 80 feet long and a maximum of 30
feet wide. The channel flows parallel to the
dam axis. The toe of the dam is protected
from channel erosion by rubble masonry dumped
on the north bank of the discharge channel.
The south bank is natural ground covered with
trees and brush. The discharge channel Joins
the main channel at the outlet from the
reservoir and continues flowing southwest
through a flat, wooded area. At 265 feet

-- below the dam, the stream enters a concrete •
box culvert under Partridge Hill Road, and
then flows into a small pond.

The spillway can discharge an estimated 1,070
cfs with the water surface at El 634.4, which
is the approximate low point on the crest of I S
the dam. The outflow test flood of 2,800 cfs
(one-half the PMF) will overtop the dam by
about 1.3 feet. The spillway can discharge
38 percent of the test flood.

The maximum flood level at the dam is unknown. i S
Early inspection reports indicate that the
embankment behind the downstream stone wall
sustained some damage during the 1955 floods.
The dam was not overtopped in the 1938 flood,
apparently because the outlet gate had been
opened for some time and the water level in 0
the reservoir was down prior to the storm.

c. Elevation (feet above Mean Sea Level (MSL)).
A benchmark was established at El 631.0 on the
crest of the spillway. This elevation was
obtained from a U.S. Geological Survey
topographic map.

(1) Top dam: 634.4 to 635.8

(2) Test flood pool: 635.7

(3) Design surcharge : Unknown

(4) Full flood control pool: Not Applicable
(N/A)

(5) Recreation pool: 631.0 L S

(6) Spillway crest (ungated): 631.0

GRANITE RESERVOIR DAM
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(7) Upstream portal invert diversion tunnel:
N/A

(8) Stream bed at centerline of dam: 615.0

(9) Maximum tailwater: 616.0 S

d. Reservoir

(1) Length of maximum pool: 9,300 feet

- (2) Length of recreation pool: 9,300 feet S

(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge (Net): 973 at El
635.7

(2) Top of dam: 1,710

(3) Flood control pool: N/A

(4) Recreation pool: 1,010 (Approximate)

(5) Spillway crest: 1010

f. Reservoir Surface (acres)

*(l) Top dam: 207

0(2) Test flood pool: 207

* (3) Flood-control pool: N/A

(4) Recreation pool: 207

(5) Spillway crest: 207

g. Dam

(1) Type: earthfill and stone masonry wall

(2) Length: 615 feet

I 0

*Based on the assumption that the surface area will not
increase significantly with changes in reservoir eleva-
tion from 631.0 to 634.4.

GRANITE RESERVOIR DAM
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(3) Height: 18 feet

(4) Top width: 15 to 25 feet

(5) Side slopes: upstream - 1.5:1 0
downstream - vertical wall

(6) Zoning: Unknown

(7) Impervious core: earth

(8) Cutoff: concrete cutoff trench across
upstream end of spillway

(9) Grout curtain: Unknown
i. Spillway S

(1) Type: concrete, slightly rounded, broad
crest; concrete and masonry cascade and
apron

(2) Length of weir: 66 feet at crest; 0

effective length: 56 feet

(3) Crest elevation: 631.0 MSL (assumed
benchmark)

iIL (4) Gates: None .

(5) Upstream channel: concrete wing walls;
3-foot deep concrete wall built across
upstream end of spillway apron, back-
filled with soiliL g 5

(6) Downstream channel: rectangular, rip-
rapped stilling basin at toe of concrete
apron, approximately 30 by 80 feet;
empties into discharge channel which
flows parallel to dam and joins main
stream below outlet 0

(7) General: stream channel flows in con-
crete box culvert under Partridge Hill
Road, 265 feet downstream of dam.

I J. Regulating Outlets. The regulating outlet at L •
the dam is a 2-foot-square stone box conduit
through the dam, 125 feet northeast of the

GRANITE RESERVOIR DAM
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spillway. The conduit is shown on the draw-
ings to be 45 feet long with an invert at El
616.3 at the outlet. The inlet to the conduit
is located on the upstream face of the dam,
and the outlet is at the toe of the vertical -

downstream wall of the dam. Flow is
controlled by a 3-foot-square wooden slide
gate keyed into a concrete headwall on the
upstream face. The gate is operated by a
handwheel located on a concrete platform

-- overhanging the headwall. *

The outlet can discharge approximately 84 cfs
with the water level at El 631.0. At this
rate, it would take approximately 30 hours to
lower the reservoir 1 foot.

G p
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SECTION 2

ENGINEERING DATA

2.1 General. Four sheets of drawings were obtained
from the Worcester County Commissioners' Office.
One is dated December, 1955, and shows the pro-
posed repairs to the spillway as designed by
Chas. T. Main, Inc. The other three drawings are
dated July, 1943, and indicate the proposed S

alterations to the outlet gate and spillway, and
also a plan for relevelling the embankment.
Copies of these drawings are included in Appendix
B. No other plans, specifications, or drawings
are available from the Owner, State, County or
Chas. T. Main, Inc. relative to the design, 
construction, or repair of this dam.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of 9 S

Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Iagallo.

Also, we acknowledge the cooperation and assis- . -

tance of personnel from the Worcester County I S
Engineer's Office: Messrs. John O'Toole andJoseph Brasauskas.

Mr. David White, of R.H. White Construction, pro-
vided information on recent repairs made to the

I dam and appurtenances. t

In addition, we thank Mr. Leonard Haebler, Chair-
man of the Charlton Board of Selectmen, who
provided some information on the operation and
past performance of the dam.

2.2 Construction Records. The only construction
records are the 1955 and 1943 Plans referred to in
Section 2.1 and included in Appendix B. There are
no as-built drawings for the dam, spillway or
outlet structures.

2.3 Operatin4 Records. No operating records are avail-
able, and there is no daily record kept of the
elevation of the pool or rainfall at the dam site.

GRANITE RESERVOIR DAM
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2.4 Evaluation

a. Availability. There is limited engineering
data available.

b. Adequacy. The lack of detailed hydraulic,
sructural, and construction data did not
allow for a definitive review. Therefore, the
evaluation of the adequacy of this dam is
based on review of available drawings, visual

- inspection, past performance history, and
engineering judgment.

c. Validity. Comparison of the available draw-
ings and oral report by R.H. White Construc-
tion Company with the field survey conducted
during the inspection indicates that the 0
information is valid for a Phase I assessment.

1 0

I 0

I B
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam at
Granite Reservoir was performed on Novem-
ber 27, 1978. A copy of the inspection check-
list is included in Appendix A. Previous
inspections of this dam have been made by
others since 1923. A partial listing of these
inspections is in Appendix B. Also included
in Appendix B are copies of inspection reports
by both the Worcester County Commissioners'
office and the Massachusetts Department of
Public Works.

b. Dam. The dam consists of left and right earth
embankment sections separated by a concrete
and stone masonry spillway. The embankment to
the left of the spillway is in very poor 0
condition. Although the riprap on the
upstream face appears to be in place, there is
some evidence of undermining near the left
abutment. The crest is uneven, and overgrown
with grass and brush, particularly at the top
of the upstream slope.

The most severe sign of distress is the bulge
in the vertical downstream stone masonry wall
of the left embankment. A foot of horizontal
displacement for the full height of the wall
was observed in the area of the outlet. Also,
some of the stone blocks in the bulging area
show shear cracks which appear to be a sign of
vertical movement in the wall.

The entire downstream wall is comprised of
rough cut stone blocks with large voids •
between the blocks. In areas where smaller
stones were used to fill in the spaces, some
of those stones are dislodged from the wall.
A large block has completely fallen out of the
wall at the toe of the embankment near the
left abutment. -

GRANITE RESERVOIR DAM

14

W qU W WU



Erosion of the embankment is apparent in the
area adjacent to the left sidewall of the
spillway. Erosion at the toe of the wall
along the spillway discharge channel is -

prevented by the stone rubble dumped along the
edge of the channel.

There are two areas of seepage below the
embankment. Water is leaking through the toe
of the wall on either side of the outlet, in
the vicinity of the bulge. The seepage has 0
left an orange stain on the rocks at the base,
and some sand is visible in the seepage pool.

The other area of seepage is along a 25-foot
section of the toe about one-half way between
the outlet and the left abutment. The ground 0
is wet and soft in this area, although the
source of the seep is not visible.

There are signs of erosion on the upstream
slope of the embankment to the right of the
spillway, particularly in the right abutment, 0
and adjacent to the right training wall of the
spillway. There is some riprap near the
bottom of the slope at the present water line.
However, the upper slope is unprotected and
the crest of the dam has apparently been

I eroded due to wave, ice or frost action. S
There are a number of trees growing on this
embankment, and in this area the soil has been
washed away, exposing the tree roots.

The downstream face of the right embankment is
* sloped for about one-half the length of the S

embankment. The remaining portion is a
vertical stone retaining wall. The slope is
very steep and covered with brush and trees
ranging from 6 to 36 inches in diameter.
There is very little grass cover on this slope
and some erosion is evident. An animal burrow ' S
is visible on the slope near the stone wall.
At the junction of the embankment with the
stone masonry retaining wall, some stones
forming the upper part of the wall have been
dislodged. Brush cut from the crest of the
dam in this area has been dumped at the toe of L S

the wall.

GRANITE RESERVOIR DAM
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There are signs of seepage in several places
below the right embankment. There is a small
pool of water in the low spot below the right
abutment. Elsewhere along the toe, the ground

A is wet and soft. S

c. Appurtenant Structures. The spillway is in
fair condition. The main sign of distress is
the deterioration of the concrete. There is
some spalling and exposed reinforcing on the

- right side wall near the water line. The new
concrete wall attached to the left side is in
good condition, as is the concrete wedge that
was cast to prevent seepage underneath the
crest of the weir. There is some cracking and
efflorescence in the concrete apron above and
below the stepped stone cascade. Weather-
ing has exposed the aggregate in the concrete
and there is also minor staining at the water
line. The stone section is in fair condi-
tion. Only patches of mortar remain in the

* Joints between the stone steps, and there are
a few free-standing blocks on the left side of - •
the cascade.

The outlet conduit is a 2-foot-square stone
box conduit which extends through the dam
about 125 feet northeast of the spillway. The

K concrete headwall at the inlet is in fair to P .
poor condition. There are many cracks in the
concrete, one showing up to l/4-inch dis-
placement. Slumping and erosion of the slope
above the headwall is apparent. Boulders and
fill have been recently dumped in this area to

* prevent further erosion. The concrete
platform supporting the gate mechanism is in
good condition, although there is some exposed
aggregate and minor staining from the
chain-link fence. The handwheel was not
tested, although it appeared to be in good
condition. A representative for the Town of
Charlton reported that the sluice gate did not
close properly and a diver had been sent down
to investigate the problem. At the time of
the inspection, there was water discharging
from the outlet and from the wall on each side
of the outlet. This is also the area of the I S
bulge in the stone wall.

GRANITE RESERVOIR DAM
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d. Reservoir Area. The area around Granite
Reservoir is moderately developed with about
100 residences and summer cottages along the
shore. Water supply to the homes is from5 groundwater wells located adjacent to the
reservoir. Further residential development is
likely, particularly in the subdivisions east
of Daniels Road, which is on the west side of
the reservoir. The rest of the area is wooded
or farmland with moderate slopes of 5 to 20
percent. I S

e. Downstream Channel. Discharge from the still-
ing basin flows into a 5-foot wide channel
which parallels the dam. The north bank is
bounded by rubble stone overgrown with brush,
and there are many trees overhanging the south p
bank. The discharge channel joins the main
stream about 20 feet below the outlet. The
main channel is approximately 20 to 30 feet
wide, with a natural bed of sand, gravel and
cobbles. The entire downstream area is
relatively flat and heavily wooded. Some of P S
the trees overhanging the stream have had the
soil washed away from their roots. Erosion is
particularly severe on the left bank of the
channel, near the upstream end. The channel
continues downstream for about 265 feet, and
then flows into a concrete box culvert under .
Partridge Hill Road. Below the road the
channel empties into a small pond which has
been created by a second earth dam about 1,600
feet downstream of the road. Below the second
dam, the flow continues downstream in a
narrow, undeveloped valley until it reaches S
the floodplain of Buffumville Reservoir. In
this section, the stream flows over exposed
bedrock.

3.2 Evaluation. The above findings indicate that the
dam is in poor condition, and there are several
deficiencies which require attention. It is evi-
dent that the dam is not adequately maintained.
Recommended measures to improve these conditions
are stated in Section 7.3.

I S
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SECTION 14

OPERATION PROCEDURES

4.1 Procedures. Under normal conditions, the outlet
gate at the dam is kept closed. The highway super-

intendent opens the gate occasionally to lower the
water level in the reservoir, allowing local resi-
dents to work on their waterfront property. - -

4.2 Maintenance of Dam. The most recent repair work
on the dam was completed in 1975. However, it was
evident from the recent visual inspection that
there is no regular maintenance program at the
site. The bulge in the downstream wall and the
condition of the masonry require attention.
Erosion at various locations on the embankment has
not been repaired. The dense growth of trees and
brush on the crest and downstream slope of the
embankment has not been controlled.

4.3 Maintenance of Operating Facilities. In 1975, S
R.H. White Construction demolished the former gate
house and replaced the timbers on the sluice gate.
Since that time, the gate has been damaged and
will not close completely. The Town is currently
trying to correct this problem. However, condi-
tions at the downstream end of the outlet conduit
have been deteriorating for years. Leaks in the
vicinity of the outlet have been reported since
1940, and apparently no repair work was ever
scheduled in this area.

SL 4.4 Description of Any Warning System in Effect. S

There is no warning system in effect at this dam.

4.5 Evaluation. There is no regular program of main-
tenance or warning system in effect at Granite
Reservoir Dam. This is undesirable considering

= - the dam is in the "significant" hazard category.
A program of inspection and maintenance and a
surveillance system for this dam should be imple-
mented as recommended in Section 7.3.

GRANITE RESERVOIR DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features.

a. General. The drainage area to Granite
Reservoir is characterized by numerous hills
(up to El 1,004) in the north and by swamps

o and ponds in the southern section. Both areas
are sparsely developed and heavily wooded.
Gore Pond and Shepherd Pond are immediately up-
stream of the reservoir. There are no other
major ponds in the watershed.

The total storage in Granite Reservoir is
calculated to be 1,710 acre-feet. At the time
of the inspection, the water level was 3 feet
below the crest of the spillway. However,
early inspection reports have noted that the
water level frequently rose to within 1 foot O
of the top of the embankment in the late
winter and spring. In the 1930's it was recom-
mended that the outlet gate be kept open at
all times to reduce the head on the
embankment.

K The stability of the dam and the adequacy of

the single spillway has always been of concern
to the inspectors. Were the dam to fail, the
steep, relatively narrow discharge channel
would rapidly conduct the flood wave to the
floodplain of Buffumville Reservoir, with only
minor channel storage, and a limited amount of
flood damage.

b. Design Data. There are no hydraulic computa-
tions available for this dam. A letter dated
April 27, 1956, from the Worcester County
Commissioners to Textron (the former owner)
stated that Professor Hooper "checked the
spillway capacity using the Kennison-Colby
formula". It was determined that: "a flood
spillway of 40 feet in length and 5 feet in
depth is necessary for the safety of the dam". p
This was to be in addition to the existing
spillway. The letter is on file at the
Worcester County Commissioner's office. The
maximum design flow for the dam is unknown.

GRA14ITE RESERVOIR DAM 
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c. Experience Data Hydraulic records are not
available for the dam. Early inspection
reports were reviewed at the Worcester County
Commissioners' Office. From one report it was

P learned that the dam was not overtopped in 0
1936 or 1938, apparently because the outlet
gate had been open for some time "and the
floods found the reservoir about half full of
water". However, the embankment did sustain
some damage due to overtopping in the 1955
floods, particularly in the area downstream of 0
the gate house.

d. Visual Observations. Discharge from Granite
Reservoir is over a broad, slightly curved
concrete crest of the spillway and down the
concrete and stone masonry cascade to the
stilling basin. The maximum length of the
weir is 66 feet at the crest, and narrows to
56 feet at the top of the cascade (see Figure
B-2). For the purpose of hydraulic computa-
tions, the 56-foot dimension should be con-
sidered the effective length of the spillway.
Water from the stilling pool flows from the
left side of the basin into a channel that
runs parallel to the embankment for a distance
of about 80 feet. The downstream slope of the
stilling basin is built up with riprap, however,
in the event of a major flood, the flow would
probably bypass the discharge channel and
overflow the far end of the basin.

The discharge channel joins the main stream
below the outlet. The gate which controls
flow through the outlet is reportedly not t "
closing properly. Leakage is evident through
the outlet and through the wall on either side
of the outlet. It is essential that the gate
be maintained in good working condition, as it
is necessary for controlling the water level
in the reservoir. S

e. Test Flood Analysis. Granite Reservoir Dam
has been classified as an intermediate size
dam of significant hazard potential. According
to the Corps of Engineers guidelines, either
the one-half or full Probable Maximum Flood S
(PMF) should be used for evaluating the capa-
city of the spillway and dam. For this pre-
liminary investigation, one-half the PMF was
used.

GRANITE RESERVOIR DAM
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The PMF rate was determined to be 950 cfs per
square mile. This calculation is based on the
average slope of the drainage area of 2
percent, the pond-plus-swamp area to drainage
area ratio of 18 percent, and the U.S. Army
Corps of Engineerst guide curves for Maximum
Probable Flood Peak Rates (dated December,
1977). Applying one-half the PMF to the 7.82
square miles of drainage area results in a
calculated peak flood flow of 3,700 cfs as the

- inflow test flood. By adjusting the inflow
test flood for surcharge storage, the maximum
discharge rate was established as 2,800 cfs
(358 cfs per square mile), with a water
surface at El 635.7.

Hydraulic analyses indicate that the existing p
spillway can discharge a maximum of 1,070 cfs
with the water surface at El 634.4, which is
approximately the low point on the crest of
the dam. This discharge is 38 percent of the

*outflow test flood. The maximum head on the
crest during peak outflow would be 1.3 feet, p
with a discharge of 3.78 cfs per foot of
width. The depth at critical flow would be
0.76 feet with a velocity of 5.0 feet per
second. With the pond level at the elevation
of the spillway crest (631.0), the low level
outlet can discharge about 84 cfs. It would
take one hour to lower the water level 1 foot.

f. Dam Failure Analysis. The peak discharge rate
due to failure was calculated to be 13,400 cfs
for a 104-foot long section of the earth and

* stone embankment. The maximum height of the
flood wave is calculated to be 10 feet between
the dam and the floodplain for Buffumville
Reservoir.

The flood wave would probably overtop
Partridge Hill Road and cause minor flooding p
of a house built on the south side of the
stream, about 3,000 feet downstream of the
dam. There are no other structures along the
existing stream valley. However, there is a
possibility of minor flood damage to the resi-
dences on the easterly side of Pierpont Meadow t
Pond. The pond drains into Buffumville
Reservoir via a triple concrete culvert at the

GRANITE RESERVOIR DAM
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north end. A part of the flood flow from
Granite Reservoir could back up into Pierpont
Meadow Pond and cause local flooding. For
this reason, the dam has been placed in the
"significant" hazard category.

p I.•

* S

GRAJITE RESERVOIR DAI
2 2

22



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Granite Reservoir Dam
is based on review of available drawings and

m the visual inspection conducted on November
27, 1978. As discussed in Section 3, Visual
Inspection, the dam is in poor condition. A
bulge in the stone wall in the vicinity of the
outlet has been noted in inspection reports
for many years. This condition, combined with
the leakage through the gate and on either 5 S
side of the outlet indicates a potentially
unstable situation. It is recommended that a
more detailed investigation be conducted to
evaluate the stability of the dam.

b. Design and Construction Data. There are no 0
plans, specifications or computations avail-
able on the design and construction of the
original dam which is probably over 100 years
old. Information does not appear to exist on
the type, shear strength and permeability of'
the soil and/or rock materials of the embank-
ment.

A cross-section on the 1955 drawing by Chas.
T. Main, Inc. (Figure B-2) indicates that the
original embankment in the vicinity of the
outlet consisted of upstream and downstream 0
rubble walls and an earthfill core. Figure
B-3, which is dated 1943, shows a new concrete
wall anchored to the stone wall on the
upstream side. The concrete wall extends
laterally into the embankment and vertically
to the base of the gate structure. The wall 0 5
was designed to prevent seepage through the
outlet and to reinforce the embankment. How-
ever, during the 1955 floods, the embankment
was partially washed out behind the down-
stream wall, directly opposite the gate house.
The washout was cleaned out and rebuilt with a •
"clay and loam filling".

GRANITE RESERVOIR DAM
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The 194 3 drawings also show new concrete added
to the spillway apron and side walls, and a
1-foot thick concrete cutoff wall that extends
the length of the weir, at the upstream end. . ...
The depth of the cutoff is unknown.

In 1975, more fill and a concrete cover were
added to the upstream slope of the embankment
in the vicinity of the gate structure. There
has not been any other work done on the

- embankment since that time. 0

c. Operating Records. There is no instrumen-
tation of any type in Granite Reservoir Dam,
and no instrumentation was ever installed in
this dam. The performance of this dam under
prior loading can only be inferred by physi- D
cal evidence at the site.

d. Post-Construction Changes. There are no as-
built drawings available for Granite Reser-
voir Dam. Information on post-construction
changes as discussed in Section 6.l.b (above) •
was based on discussions with Chas. T. Main,
Inc., and R.H. White Construction Company, and
the visual evidence collected during the field
inspection.

Ke. Seismic Stability. The dam is located in 5
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant seismic analysis.

I 9
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Based upon a review of the avail-
able drawings, the visual inspection of the
site and limited operational or maintenance I S
information, deficiencies have been identi-
fied which must be corrected to assure the con-
tinued performance of this dam. Generally,
the dam is considered to be in poor condition.
The following signs of distress were observedat the site: a severe bulge in the downstream I •

stone masonry wall of the dam; leakage through
the outlet and through the wall in the
vicinity of the bulge; possible damage to the
outlet gate; seepage below the toe of the
embankment; erosion at several locations on
the dam and along the outlet channel; dense I S
growth of trees and brush on the crest, both
slopes, and along the discharge channels; and
minor deterioration of the concrete in the
spillway.

Hydraulic analyses indicate that the spillway S
can discharge a flow of 1,070 cfs with the
water surface at El 634.4 which is the low
point on the crest of the dam. An outflow
test flood of 2,800 cfs (one-half the prob-
able maximum flood) will overtop the dam by a

I * maximum of 1.3 feet. The spillway can dis- S
charge 38 percent of the test flood.

b. Adequacy. The lack of detailed design and
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the
adequacy of this dam is based primarily on
review of available drawings, visual inspec-
tion, past performance and engineering
Judgment.

c. Urgency. The recommendations and remedial
measures outlined below should be implemented I S
by the Owner within one year after receipt of
this Phase I Inspection Report.
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(6) repair the concrete on the spillway;

(7) implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of a
monthly inspection of the dam and appur-
tenances, supplemented by additional
inspections during and after severe
storms. All repairs and maintenance
should be undertaken in accordance with

- all applicable State regulations;

(8) continue periodic technical inspections
of this dam on an annual basis;

(9) institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rains and/or runoff.

7.4 Alternatives. An alternative to implementing the
recommendations and the maintenance procedures
listed above would be to breach the dam and drain
the reservoir.

p •

SI

- .
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Failures WaI, rbbte ro1c olu-pfd i o * kOe t' eer-

I u'leH' a~.d ov~x-,-

Unusual Movement or Cracking 
at

or near Toes None vis,be , toe rnoste 64 C f , ',re4 rLjck

Unusual Embankment or Downstream C3 b IIn. smhe a -rnt r-r- of rx I r x-

Seepage * O'.eeLee area in v,cin,t) op buge of ouflat

Piping or Boils 5rv san6 Visible ol vi Ir)'i6 0'

Foundation Drainage Features no Oe

Toe Drains non

Tnstrumentation System nn

t5l L* e ,, a" iee. - bet12.*en 6L.tlet- ord page Baot r
le + b tr-xer'1-

. ... . . .. . . 1n n m " n | . .. . . . .. . . .. . . . . . . . .. . . . 0u . .



PERIODIC INSPECTION CHECK LIST

PROJECT- Grarni~e esvvg-DATE II-Z-7-1

PROJECT FEATURE Ou*'te* NAME G. &-e e

DISCIPLINE 6fQ+-e e h r) C NAME 6Piere-

AREA EVALUATED CONDITION

-OUTLET WORKS - INTAKE CHANNEL AND
INT"AKE STRUCTURE

Q) (,hcr(w- I - Core r e~ tcc;

a. Approach Channel OIIdC

Slope Conditions

Bottom Conditions

Rock Slides or Falls

T og BOOM

Debris _________________

Condition of Concrete Lining ________________

Drains or Weep Holes______________

L.Intake Structure 0-o'CIe~e iieociwe"' ov j-fl'e- S d4C
4cir eD oov O, ojcreri- ir rne~uxr?

Condition of Concrete OVW- S510.O-p '/' ellst10ere-' -$roe

Stop Logs and Slots __ __ _ __ _ __ _ qp t 0

4eChairirnic exeoe ere-loses haodi whef( 4oc o 1 r.r In-C'4C

vIc~ ~4c aoes-b e 4hrvw.g rmeel pir+4 v ir-CIo,

4* w KO5~ eOe e y' r ugi st6jr ,,y o6ret-e e(Lj4 1?' () vY t 4 'rroe

evOS160 tk+ r)+e.Srf)M 04 orcorclet" r nef rn-ndjcr~

C. UeStye-inm 2L1L4A111 it) viCin)~j o4 o~jdf-e-: sIoper ocrlcv r~s- 64' %JOPC

pagefijofs



PERIODIC INSPECTION CHECK LIST

PROJECT 6~r'ie 9eew ~DATE____________

PROJECT FEATURE.c~~4~4 NAME _ _ _ _ _ _ _ _ _ _ _

AKDISCIPLINE C-eo er-hni c!oI NAME. S

AREA EVALUATED CONDITION

OUTLET WORKS -OUTLET STRUCTURE kg -~ anc u D -C r

AND OUTLET CHANNEL ' oper''g n dis -&

General Condition of Concrete M____________

-50M~ 0,re~ .5tnrr IC'

Rust or Staining eoj

Spalling ___________________

Erosion or Cavitation_________________

Visible Reinforcing r0n
.seep~ a dLj to 04 kflhin1 IC4 f

Any Seepage or Efflorescence 0,f o~

r Condition at Joints ___________________

Drain Holes rl
(~1Are2 5treurn~ beef, jolneed VA1 11 wer)

Channel ChICnriCfv-SD' be-ioW dIC
flOroe~; v~ej rrO trees oV~kfrr9ar~rj

Loose Rock or Trees Over- orr 'elf 0c, (g&".J (";

hanging Channel JcE- kcw

* Condition of Discharge siw1O c-l ~ Srr~~~C
Channel oe f''7 40'- 1rOt

goad el, 2o' bcla.& cory' 1r cv'rt
bo,L Oulvt. CulIvert eyfrpcc's mi1 0e

'C' 7' Or 0n poe

p a pA-



PERIODIC INSPECTION CHECK LIST • S

PROJECT Grarp4,4 ---e.ven DATE i-Z--8

PROJECT FEATURE S ,,ILow NAME L. B m

DISCIPLINE_ H_ Ad__,_ _ _ NAME 5. reg a S

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, Co -e-i- apV Weir-O - ....

I APPROACH AND DISCHARGE CHANNELS -4-0r-eh wide- cincre.i -,ngwa,)s
n~ 46 1 - b P001- C-,dChAn 0 - eXDS- Er, A

a. Approach Channel b, h +e oirm, -Lfopsf e ,C.-C

ne.w corre+e Ip Ce~ 6, of - ~ 4
rn

General Condition ia e ,o f~ce t cAll~ee4 aeva ck'r'nel

Loose Rock Overhanging none
Channel

Trees Overhanging Channel hees o-+ I e-(- sp e; 1cL 1A+rne.'

Floor of Approach Channel se. sowe mind.- I,-erp; trvee erci.o

b. Weir and Training Walls ari cerm, cznCr-e .4,,

+-Cur- wi,sbLe CMrStV1Ctr)6"j0 cntT

General Condition of a3eea ev-poed &- ls -0c v ,.4, "
Concrete Traces aF co-e.+e ktweeri -#k. roscdS

Rust or Staining CLer 11

Spalling of W;, (ero.,.o)

Any Visible Reinforcing Moni

* Any Seepage or Efflorescence ef4 orscevefc &i- i ,.,

Drain Holes n

c. Discharge Channel n" n A rUr r).--ei f r +e -Ff-

General Condition "  S

Loose Rock Overhanging
Channel

Trees Overhanging Channel 4%"5,-eae-hn-

Floor of Channel fe,,) ,rreIar fo,-a boiers

Other Obstructions

page A-Sof 5
S S S S 0 S S S S S S S S S S 0 0



APPENDIX B

o PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Page -

- Figure B-I Plan of Dam and Section B-I

Figure B-2 South Charlton Dam, Spillway Repair B-2

Figure B-3 Plan of Proposed Alterations to
Spillway B-3

Figure B-4 Plan of Proposed Alterations to
Gateway B-4

Figure B-5 Plan of Proposed Profile to Dam B-5

* ;Previous Inspections (Partial Listing) B-6 *

Inspection by Mass. Department of
Public Works, B-7

Order Issued by Worcester County Commissioners
Kto Textron, Inc., September 6, 1956 B-31
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TOWN OF CHARLTON
CHANLTON. MASS. 01507 -

DEPARTMENT OF PUBLIC WORKS
DEPUTY CHIEF ENGINEER

WATERWAyS

RECEIVED MAY 5 - 1975

BOARD OF SELECTMEN Rf,.r

May 1, 1975 p

Department of Public Works
Division of Waterways
100 Nashua Street S
Boston, Mass. 02114

Attention: Mr. Malcolm Graf, Associate Commissioner

Gentlemen:

On April 27, 1975, Mr. Fred Murkland, Municipal 0
Aide, attended and testified at a hearing on petitions
for the reconstruction of Oxbow Bridge, Charlton, over
Little River and repairs to the dam and spillway and
reconstruction of the gate house and gates at the Charlton
Reservoir Dam.

We would be interested to know if the Department of
Public Works, Waterways Division could send a representative
to view and make recommendations on the South Charlton
Reservoir Dam which is an earthen dam.

We would appreciate any aid and assistance from
your department in this matter as we do hold this as
utmost important. *

Very tz§ L /'-yours,

Robert H. Brogfia, Chairman

Leonard Haebler . -. 7)

GeorgeC. McKinstry, Jry',/

BHM: rb

B-? GRANITE RESERVOIR DAM
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.a .t..29

• . L . , .. ..
t " ; ' -,k

- C ant . . : *'  " " .. " " °' '" " .. .. " O "O? " :' -" ... . * ~ ~

... . . , _." ... Sm thQ... •Reeroi

(Oxaalt oz merisir)

"AOs Catlat imWes o

On ft 22D 2R. gan ew f ftm the )fssaebsette Departamut of Public
Works made a viimaI.Lnspeation of the above dam. Ou xecords indieate that the
Toma of balom Is the omner. Will yo please notify this office If this

* lnlMtiam is not ourrent."'

Th npeticme saf d.n accordace with Chapter 253 of the Massachsetts
omneral Lwm, as am oded by Chapter 595 of the Aats of IM (Uns-6ety Act).

he remits of the .Inpection Indicate that repairs ad/or se 3 - . .
need&e. Te Iba lowIng coaoftions m noted that require attentions

1. The upstream mnbmnmnt of th dam shown evidmece of esiou
appameS amsed by wave aotLon. &me idcps protection mah as
riptop sha d be provided to eoniAmte this problim.

S2. the nwe to be sepage threa the smtankast as evidenced
b pools of standing m teva at the downstream toe of the uMadi t..

Wei conditIon should be Investigated and than followd by the
neosea corrective ation.

3. Them Is evidenoe of deteriorating concrete ats

a. The low concrete wells adjacent to the gate house

b. The gate bloc Inside the gate house

as The junction of the easterly training wall and the
spinway floor (minor),_

These areas should be repaired as needed.

4eo Remove the growth of brush and trees from the mbanamnt of
the duo

B-9
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DESCRIPTION OF DAI.
DISTRICT "

Submitted by e. E CAM Dam No. 3- 14 - S 4 - 34.

Date MAYi 34 IR C-tj 444 Town C1-4A RL -r K

Name of Dam So. ChwrL't., ReVe ,V I Sm (.~~~ b'rEevrcc3 1. As- ,i'uatet Rcservj'.. e-aj',h

1, Location& 
Topo Sheet No. -1 C .

Provide 8.," x 11" in clear copy of topo map with location of
Dam clearly indicated.

A/4- P*or re
2. Year builts /125 Year/s of subsequent repairs Clrc, /95' I

3. Purpose of Dams V'ater Supply Recreational _

Irrigation Other "r"00°W/s Al /A*// /. _ I S.

.. , A mUNIC IPAL WA.fr S-OpP0'y
4. Drainage Areas ,_____// _, sq. mi. ac-____-_-r ' S -

I ' B. Normal Ponding Areas,2 0 -  _acres; Ave. depth __.

Impoundents A1111 gals.; _ _._.acre :e..

6. No. and type of dwellings located adjacent to pond or reservoir.. .. ,, ' .. .,.. ,./g'~ / ' --
Pest_______ Alt.uome homes, etc.*

7. Dimensions of Dams Length 440_ Max. Height 20'f

Slopes& Upstream Face Alp/,,. //

Downstream Face ._______'___. _

U U~~~~~idth across top 5b* S~Jkk

B. Classification of Dam by Materials

Earth V Conc. Masonry _ _ Stone lasonry

Timber .. _Rockfill Other ,?1/o,94p 0-. -,- t_ 9
9. A. Description of present land usage dou:nstream of dams

% rural "_ _% urban.

B. Is there a storage area or flood plain dow;nstream of dam whl.-h
could accomodate the inpoundmnent in the event of a complete .
dam failure? yes :0o

B-I GRANITE RESERVOIR DAM

S ~ ~ ~ ~ ~ ~ ~ i a __ S~



I.1 .0
DAM No0. 3-14-54 -3+

10& Risk to life and property in event of complete failure. 0

Nos of people

Noo of homes

See ?+ e No. of Businesses _

I. No. of industries ,_ __ .__ Type
Roo of utilities _ Type
Railroads _ ___

Other dams _ 0

~Other

Attach Skech of dam to this form showing section and plan
on W x 110 shoot.

12. How to Locates VI Wd o -i'e, Zo'I 7rvr /-7 pv/d ?c4~sA Q

I b 3," " Pll..x b ey-,". 40,rrPZ 757k ,,/-". XA =" ,

1.tw-.x 7;7AwlzeT I /V[F. DAM

(a: 711 l4 r c"u hey AoJ9 eX,2 lot ~w

hm/

Ile~1 00 C

B-12 GRANITE RESERVOIR DAM



I

INSPECTION REPORT - DAIIS AIMD RESERVOIRS

F1. Locatios -"/Townf C."-1ILro k Dam No.. 3- 14-S4 -34

Nase of Dam 50.-+W Charfw PescrvOlV Inspected by W.0I

Date of Inspection A'4 /2. 197S-

2. Owner/st pert Assessors _______Proe Inspection_______

Reg. of Deeds _______Pers. Contact' S

_ Ii

B.oAd0'G Of j1kc1Aeu 7o-wu llwezL CbI9Q217aAJ/42 L,#r. o so 7
Naga* St. &-Noe City/To•n State Te+. No,

2 Nam* St. & 14o. City/Town State Tel, No.-

Nam*Ste No CneTown Stat el. No,

3e Caretaker (if any) e.g. superintendent, plant manager, appointed
by absentee owners appointed by multi owners.

Names St. 9 No.e- o

City/Towns States Tel.Ho's

4e No, of Pictures taken &_oate_ Te_ No

5, Degree of Hazards (if dam should fail completely)*

1 Minor ._2. Moderate 1'

J 3. Severe 4. Disastrous

* This rating may change as land use changes (future development)

6. Outlet Controls Automatic Manual • I-

Operative '' yet; No.

Comments 6A/e /Jr o(51rbaell~e. 7 4 C/C'ypee - Cu-VA)." r6/0/4

Cl,srr - -" 3j",3" GAPSe R.5e r1 .J.,,, / " /)'0ii A
: Vv:e,,1 C.sr¢t 4 ,, WAd1e4 1,7s dalrs ' e

7. Upstreara Face of Dams Condition:

1. Good 2. Minor Repairs V

3, Major R epairs _ 4. Urgent R:epairs

ncComme nt st g .~ere.r ie'r,

Z e-fa "t f VI 1 ~ ;,c A

B-13
GRANITE RESERVOIR DAM



-2- D,. i!O. 14 -IS - 4

S. Downstream Face of Dams

I Conditions 1. Good 2. Minor Repairs V"

3. Major Repairs V" 4. Urgent Repairs

Comentss /tvwdge ac~jrc 6'~3 cCjd A fce
J,,ve Jeep-]e s bej,o'e c/.X Ace /tv4or 7"
,'LSrale .v,,-,,/y , o~rJ, /v.'$.

9. Emergency Spillways 0

Conditions 1. Good 2. Minor Repairs W

3. Major Repairs 4. Urgent nepairs

I -- Commentas s'°i//, OF" 7a' CYeeM11,,Ar jps# J0,-t'c)(OF

10. Water Level at time of inspections 4'" ft. above *_ .below

top of dam __principal spillway C$r/.

other _ _ _ _

11. Summary of Deficiencies Noteds

Growth (Trees and Brush) on Embankment 8'

Kr 5 n'ra' *E'€' ws and Washouts V.

Damage to slopes or top of dam

Cracked or Damaged Masonry .

Evidence of Seepage V

Evidence of Piping - job

Erosion __

Leaks -_----

Trash and/or debis impeding flow

Clogged or blocked spillway

Other C#'A eC4i he e,~e ~$ tA/, Z~(~

B-14 GRANITE RESERVOIR DAM
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-3- D ..,.3- 1*L-S_4-

12. Remarks & Recomrmendationss (Fully Explain)
7h176 1. g w ,j C& V c Spec; p,€ Jairc p~l I ptlllce 4 *A S I)

dov.M, Thet X h 3 Fcc.i-ea

/S /A0 E V,C4JC4e a,' 7" e f //...u, /ei, 'E,Ja: .

Al Xre,%,. 4, * /0CACDd C&*V ~'/APXp dI.p/-ir" . ,'P lo Co,,rejr aoz, eelw,4o,.p E.rr./ " "

,e / o" Sec A,., op , Ar ..r 4 c. (7-2,? " e P,' W7"'e

Jfivss'cb4 orE'A 7Ar _Pl~r, 1' e7.N J7~VoAjp /r, ?

R , e eV6" , &/ r e., ,, ..

41) X;,j4PwJ 7;. 77,,ve,, --, f 4' /ZX _

59,s/0 or 7,e --E.V0_ rEA~d QA- ;*- 0(000"

ii ' Dea ~d ,e177r oFe ol OF /' Z e

13) Overall Conditions

I* Safe 0

2* Mino~r repairs needed i

3& Conditionally- safe - major repairs necded ;o

4. Unsafe

5* Reevoir Impoundment no longer exists (explain)

Recommend 1emoval from inspection list

B. 1R
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IXSPECTIO7 REPORT & DATA FOR DAMS Dam No. -3.Li ~~Town: . H /.

Owner: o of I+owl+ Strea_-, -. ..His A Pond: 5:. ej-j ,

Function of rfam: ge-e ' Date: -/,zJ/-'-
... . I ~ 6,. f. .., / 77- 7 . -

r-ieatioi& A0cess• -es n, k,4ti. I - O DITIOd RA tNG

tS~Qa~ 16te r L U1(.'o on.Z & Hydraulic: ~ -

Drain.Ar,:12.Y Sq.Hi.; Ponds:_ ._ac.;Res.am:4E__eneral: . I
Character o eA. : .... PRIORITY /,

etivmated.
Discharge
Capacity:--

Usneral Description of Dan and Discharge Control."ro-, , dd,,.o . ',cr" 6..&.. .... i .,d, -t.,,,4-", "

Tketch (ot'to Scale):

* 144TcI -2S'- 68 'ZA, ' 6 , I ;

ILt 0/, AM --

Rem aks and Recormrendations:..........

Date ., Cox.ent

Dna l"/,,' "

Dam No..,.- ,' -- . __

B-21 GRANTTE RESERVOTR DAM

0



I i e-

-Twf DAM No. I/) s. ,z

I > i I i

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAMI. N SP E C T 1. 0-1 R E R 0 R T

Owned by Place _ _ Use_ -

Inspected by , , DatC

Type of Daiq Conditio

SPILLWAY •

Flashboards in Place .Recent Repairs_

Condition. . ...

Repairs Needed__ •

EMBANMeET

Rccent Repairs

Condition-

Repairs Needed

GATES

Recent Repairs_____ P 0

Condition

Repairs Needed___

I _S

How Serious

DATE . __-_

County Engineer

B-22 GRANITE RESERVOIR DAM
0 0 0 0 0 0 0 0 0 0 S 0 0 0



'. ________________________

LOCATION , .

WORCESTER COUITZ ENGINEERING DEPARTMENT.
WORCESTER, MASSACHUSETTS

p A HI N P E .C . T 1 . 0 -0 R - 0 T

Owned by Place Use_.-=

Inspected by _Date___________

Type of Dam... Condition

Flashboards in Place. "-. Recent Repairs. _

Condition -' ' /

Repairs Neede4 ..-'., . ., _i.

K, -Recent Repairs_ _ _ _ _ _ _ _ _

Condition

Repairs Needed_ _ _ _ _ __ _

gATES

Recent Repairs_____

Condition_

Reoairs Needed
h S

How Serious_____

D-TEt 1- ____,_,__,__,_

County Engineer

B-23 GRANITE RESERVOIR DAM

•0 0 0 0 0 5 0 0 S 0 0 0 S



TOWN 000x) 7 DAN NO._ _ _ _ _ _

LOCATION' OP.6>2A&f ST;EPM
- " i II

WORCET ER COUNTY ENGINEERING DEPARTMNT
WORCESTERi MASSACHUSLTTS

DAM INSPECTION REPORT

Owned by, ,_Place Use --

Inspected by , Date 6

Type of Dam ,_Condition .... __

S'ILLWAY

F).ashboards in Place Recent Repairs ......____

Condition r/ ' I' , a) ',#-- " ./- -- _____ ."___ ,-"______ " --___

Repairs Needed _(;,4 ' ___.__.____.
/

FMI. A NITNT

Recent Repairs

Condition

Repairs Needed

GATES

1ecent Repairs ,

Ccndition d "., . 4 ' 'L ,'1 --- m
Repairs Needed

. LEAKS , I S

How Serious

DATE: B-24 , GRANITE RESERVOIR DAM



*,. LOCATIrOt4 __ ,S Tg ...

WORCESTER COUNTI ENGINqEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

Owned by Place__________________

Inspected by-- Date_________

Type of Daq . .. Conditioq _

Plashboards in Place "-- Recent Repairs

Condition XJ ' " ' I VI .

Repairs Needed ._ , ,

I', 0

ReCent Repairs_________________ ______

Condition-

Repairs Needed

Recent Repairs

Condition

Repairs Needed

L

How Serious_

DATEs _/"

County Engineor

B-25 ORANTTE RESERVOIR DAM



L. TOWN _ _ _ _ _ _ _ _ _ _ __DAM NO.

LOCATION A STREAM #L -2/ek-.

WORCESTER COUNTS ENGQINEERING DEPARTMENT --

WORCESTER, MASSACHUSBETTSC

Owned by 7 ' - Place /*'Ct Use -1:6,=S

Inspected by _______________Date 3-'- P

Type of Damn ~ Condition________

B P LLWAY

Flasbboards In Place _ _________Recent Repairs ______

Condition 7x.9 ~'4~ 4 -~ -i~ ~ e/

Repairs Needed __________________________

Recent Repairs ___________________________

Condition

* Repairs Needed _ _ _ _ __ _ _ _ _ _

GA'TES

- Re,-,ent Repairs .T~ 4~~,~:- .

Condtion ~.,J~-'- ~'a~

Repairs Needed

H fow Seriousp

DATE: Counly- h-alipC~
B -26 GRANITE RESERVOIR DAM



7

T ; '. OWN. ./.,- , DAM NO.o . -

Hf, WORCESTER COUNTY ENGtNEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by . k -'l ac-e ., . Use _..,_/

Inspected by B --. • ate C ;; /

Type offDam . ..... . Condition _

SPILLWAY

Flashboards in Place . .. . Reaent Repairs

Condition , ,---,- . _ S

Repairs Needed . ,.i ,<.
.,,/ /

EBANKMENT

Recent Repairs

Conditions

* Repairs Needed___ .eu_ . , . . " -

GATES

Recent Repairs RESERVOIRDA

Conditions .- . " .-., ,

*Repairs Needed /- ./ ...... / . 7 ... . ,# ... , ,,".,.:,/

..-,,< . / :.,. /. ,.> ., 4 .- ./ .,' . / . _ _

, EAKS

i_ iOW Serious - i,,.~ <, ,..,.,/ ./ " 4 ,' ./4,.,, /.

DATE: .. . . ..... . .. ...___ __ __ __ __ __ __

5-27 GRANITE RESERVOIR DAM

* 5 • S S S S S S! S SI S 5 5 5 0



TOWN ,_, ___ ___ __-___,_ __ DAM NO , ._ _-_ _ _ _ -

LOCATION 4 ~ V STREAM g~ 1 -LAe -C-

WORCESTER COIM ENGINEERING DEPARTMENT
WORCESTER D MASSACHUSETTS S

Owned by ,2.- Place s./., -, Use , -*

Inspected by ,-p- - Date / g vC'7

Type of Dam Z:r//l Jy/ gz,,. Z,.- Condition _-__,_,

* 0

SPILLWAY

Flashboards in Place /1 , Recent Repairs _,

Condition . -

Repairs Needed 4. -

A01-/ / //

:1 p. / -"0 ,

Reais ede.. ...Z~.. ~- Recent Repairs

Repairs Needed 4.7 d~gpp A, iJ

m • m• i

EAKS

* How Serious -A"//' " ~.

DATE: -County no

2GRANITE RESERVOIR DAM

6 ow S . S.I S,. S-. .. ;J/ ,/I/,. S., 5..., ' ' -



TOW ,,, _ _/4 ______ ,-DAM NO. ,___ ,-__ __. . .. . ,

LOCATION 24'.4?/ VSTREAM 4 ~d~I-Z#.Z---

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER,, MASSACISETTS s

Owned by 2/- A -/'. Place , Use ..v-'s a
Inspected by _ Date _- /9c _

Type of Dari -'4-f4~~ Condition 74,

SPILLWAY S 0

Flashboardu in Place 4, 14 , Recent Repairs -4--

Condition / Avwd,%, / 4  
j,.hw, ,j, a,/ . i'w,

Repairs Needed deld1 ~rr/~,/ .r -OF

I/

Re.;ent Repairs

Condition , -,o.j 'p

Repairs Needed _ ./ , . -j ,- -

DATE: _,u. -_ d~.. ~4 .. , P' _ /.~ Aout / An. t

BI(OTES

Reient Repairs ____•____ ____ ____ _

Repairs Needed ~/

IT'?AKS

How Serious -6#, /.I~ , 4. j ~ A

DATE: ____County En inm
B-29 GRANITE RESERVOIR DAM.



rOW. .. . -/-. DAM NO. _ _ _ ,,.__-_-

LOCATION abdtv.~$4#/~ STREAM Ar ~'

WORCESTER COUNTT ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAN INIZ.2_ .211_ Z__ ._Z'_2AX

'Owned by 4,,,, place - lge 0 U

inspected by _- iv e-/ , Date ,20e. v //

Type of Dam _-/4-.,4.- Z: ;--- - Condition .

-SPILLWAY

'lashboards in Place / y, .- Z Recent Repairs .....

Condition ~~~-,~r

I .epairs Needed A 4 4f 0 (X p-,' - /.t l/e.. *
7 .'/ -

EBANKM4ENT

. ent Repair& T".,. , , ,-..-/ - .-. 5 S

-Repairs Needed _ A o,.-Z .t /- .l - /..,._re/ Arj ,* / ~'- "~ p S

4TES

Recent Repairs

o...itio.. . ..

Repairs Needed

P{ow Serious

DATE: County En, ,
B-30 GRANITE RESERVOIR DAM
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At a meeting at the County Commissioners ot the County of Wocester, begun ant" e e
bhdls at Worcester, within and for said County, on the First Thursday

of eptember A.D. 19 56, being the 6th dayot September
'* A.D. 19.; 6 , at which meeting were present

,i4

Joseph A. Aspero
Francis E. Cassidy
Edward P. Bird
WORCESTER COUNTY COMMISSIONERS

The following ORDER is issued to Textron, Inc., 50 South
Main Street, Providence l, Rhode Island, Mr. Lawrence C. Plowma,,

•.' Vice President.

The County Commissioners of the County of Worcester in
pursuance of the statutes of the Commonwealth of Massachusetts . S

have caused a thorough examination to be made of the dam situated
at South Charlton Reservoirp in South Charlton, Massachusetts
a part-of the town of Charlton, Massachusetts, and being owned
by said Textron, Ina.

, Said examination having been made by a competent Zngineer, *

* Leslie 0. Harden, County Engineer of Worcester County,

Upon such examination, we find in our judgment the
structure of the dam is not sufficiently strong to resist a
reoccurance of the flood of August 19, 1955 as the present
spillway is of insufficient size to handle a flood of this
magnitude,

We hereby determine that alterations are required to make

the structure permanent and secure by Textron, Inc., as follows:

New Storm Spillway. A now storm spillway shall be con- e
strueted at the south end of the embankment of the dam in
natural ground. The spillway shall be at least 30 feet in length,
and have the eleva~oi of the top of the abutments equal to the
elevation of the abutment of the present spillway. The new crest
shall be the same height as the present crest.

The crest of the spillway shall be composed of a concrete- ...
wall two feet thick constructed into hardpan, or solid material '

at an elevation picked by said Engineer, and having two abUtment;"1:.

.,. ;B G . o/I
/ - .- . GRNTERSEVIRD



I2
walls of the same thickness constructed into the natural ground
at each end of the spillway at least ten feet in length. The
top of the aforesaid walls being equal to the top of aforesaid
abutments of the present spillway. The walls shall be rein-
forced with 5/8" round deformed rods 12 inches on centers
horizontally and vertically, and placed on both faces and Intc

S . said abutment walls.

1,I. The excavation each side of said crest and walls shall
be backfilled with clay or hard pan material agreed upon by
the Engineers.

... .2. A channel from said spillway crest shall be excavated at e C
;" a minimum grade agreed upon by the Engineers to a point in the

present channel. li to 1 slopes shall be constructed on each
side of the channel.

- 3. A gravel bed at least twelve inches in thickness shall
be laid in the channel, and riprap at least fifteen inches thick s '
shall be placed on the gravel bed and to a height on the lk i
slopes of said channel to be determined by the Engineer.

4.-. a. Gate Section. Material from the dam embankment is
A i carried in suspension in the water flowing in the stone gate

S"passage, when the gate is open.

b. Investigation shall be made as to why this water is
carrying material. The plans shall show a design for eliminatin
this flow of solids.

K : c. Brush and small trees shall be cut from the top of the.0 '
embankment, roots grubbed out and the embankment top to be re-
laid for a uniform height with the same elevation ns the top of
the spillway abutments,

5. The said Textron Inc., shall cause the alterations and
repairs hereinafter set forth to be incorporated in plans and 0 C

specifications by a competent Engineer and submitted for the
approval of the County Commissioners.

6. Water shall be kept at a level of five feet below the
crest of the spillway until the above reconstruction has been
completed and approved by the County Conuissioners. C C

7. The cost of the above specific repairs shall be borne
by the owner.

* *

~WRESERUNTY COZ4ISIlTERS
.. .. .* - - .. .

B-32 GRANITE RESERVOIR DAM.
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APPENDIX C

PHOTOGRAPHS
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NO. 1 UPSTREAM VIEW OF DAM

NO. 2 CREST OF RIG;HT EMBANKME'NT

p- -w w w 0
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70 0

5 NO. 5 DOWNSTREAM FACE OF DAM IN AREA OF BULGE -

NO. 6 SP-ILLWAY CASCADE AND STILLING POOL

_GRANITE RESERVOIR DAM. -0
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NO. 7 DOWNSTREAM VIEW OF SPILLWAY

NO. 8 OUTLET WORKS ON UPSTREAM FACE OF DAM
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- .- -. - .- - -

NO. 9 OUTLET IN DOWNSTREAM WALL
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APPENDIX D

HYDROLOGIC AND HYDRAULIC S
COMPUTATIONS

Page

Figure D-1 Drainage Area -Granite Reservoir 0
Dam D-1

Hydrologic and Hydraulic Computations D-2

GRA14ITE~ REEVI A
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SCALE IN FIET 4

FIG. Dl DRAINAGE AREA - GRANITE REFSER0VOIR DAM
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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