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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAO001l05

Name of Dam: Granite Reservoir Dam (AKA South Charlton
Reservoir Dam)

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
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
vicinity of the outlet works, where there 1s a concrete
headwall. The spillway, which 1s located about 250
feet from the right abutment of the dam, consists of a
concrete welr with a slightly rounded crest and a broad
concrete apron. The length of the weir is 66 feet and
is at elevation (E1) 631.0. The downstream face of the
welr 1s a concrete and stone cascade which leads to a
rectangular stilling basin. The outlet for the dam 1s
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 sluilce gate. The gate mechanism 1s 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 deflciencies which must be corrected
to assure the continued performance of this dam. This
conclusion is based upon the visual 1lnspection at the
site, the available engineering data, and limited
evidence of operating and maintenance procedures.
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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.

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; erosilon 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 E1 634.4 which 1s the low point on the
crest of the dam. -~ An outflow test flood (one-=half the
probable maximum flood) of 2,800 cfs at E1l 635.7 will
overtop the dam by 1.3 feet. The spillway can dis-
charge 38 percent of the test flood.

It 1s recommended that the Owner employ the
services of a qualified consultant to investigate the
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; backfilll and protect the eroded area of the
discharge channels; and repair the concrete on the
spillway. The Owner should also 1lmplement a systematic
program of inspection and malntenance.

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 reservolr level exceeds E1l
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 reservoilr.

C%Q/”

Fdward M. Greco, P.E,
ProjJect Manager
Metcalf & Eddy, Inc.

Connecticut Registration
No. 08365

Approved by:

tepMen L. Bishop, P.E.
Vice President
Metcalf & Eddy, Inc.

Massachusetts Registration
No. 19703
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This Phase I Inspection Report om Granite Reservoir Dam

has been reviewed by the undersigned Review Board members. In our
. coinion, the reported findings, conclusions, and recommendations are
i I consistent with the Recormended Guidelines for Safety Inspection of

Daxs, and with good engineering judgmen: and practice, and is hereby
submitted for approval.

u /.f:’

l SHPH W.ﬂ[NEGAN, JR., ER
; Wayer Cont¥ol Branch
: o ngineering Division

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

9‘&;/&%%

JOSEPK A. MCELROY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

i ‘ ‘ APPROVAL RECOMMENDED:

ACE B. FRYAR /

Chief, Engineering Division
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PREFACE

This report is prepared under guldance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase 1 Investigation. Copies of these guldelines
may be obtained from the O0ffice of Chlef of Englneers,
Washington, D.C. 20314, The purpose of a Phase I Inves-
tigation 1s 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
avallable data and visual inspectlons. Detailed investi-
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 investigatlon is intended
to 1identify any need for such studles,

In reviewing this report, it should be realized
that the reported condition of the dam is based on obser-
vations of fileld conditions at the time of inspection
along with data avallable to the inspection team. 1In
cases where the reservoilr was lowered or drained prior
to inspection, such action, while improving the stabil-
ity and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable 1f inspected under the
normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and i1s 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
continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide
detalled hydrologic and hydraulic analyses. In accor-
dance 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
magnitude and rarity of such a storm event, a finding
that a splllway willl not pass the test flood should not
be interpreted as necessarily posing a highly inade-
quate condition. The test flood provlides a measure of
relative spillway capacity and serves as an aid in
determining the need for more detalled hydrologic and
hydraulic studies, considering the size of the dam, 1its
general conditions and the downstream damage potential.

GRANITE RESERVOIR DAM

—————— —

‘

- Aem A a N n o e n a3 A

ah




SRR
. [ 1
TABLE OF CONTENTS
Page —.
) BRIEF ASSESSMENT gy
Ol
A . PREFACE
. EE.
t . OVERVIEW PHOTO 111 ®
' LOCATION MAP 1v ]
REPORT .‘ .
F SECTION 1 -~ PROJECT INFORMATION 1 L
l.1 General 1l
1.2 Description of Project 2
s 1.3 Pertinent Data 7
{h ' SECTION 2 - ENGINEERING DATA 12 . e ]
! 2.1 General 12
2.2 Construction Records 12 : :
: 2.3 Operating Records 12 o
F R 2.4 Evaluation 13 ST |
. @ 4
SECTION 3 - VISUAL INSPECTION 14
3.1 Findings 14
3.2 Evaluatilon 17
. {
ﬁ L SECTION 4 - OPERATING PROCEDURES 18 . [ ] >
] 4,1 Procedures 18
4,2 Maintenance of Dam 18
4,3 Maintenance of Operating
Facilities 18
- 4,4 Description of Any Warning - ®
System in Effect 18 ]
_ 4,5 Evaluation 18 )
SECTION 5 -~ HYDRAULIC/HYDROLOGIC 19 }
+ 5.1 Evaluation of Features 19 - D 1
y ‘
g
-
' GRANITE RESERVOIR DAM
P o
- 4
i
# ° ) °® ) ° ) [ [ ° ° ° ° ° ° ° ° °
‘ ]
]
. . . — o .. )




SECTION
6.1

SECTION

~——
=w e

APPENDIXES
APPENDIX
APPENDIX

APPENDIX
APPENDIX

APPENDIX

TABLE OF CONTENTS
(Continued)

6 - STRUCTURAL STABILITY

Evaluation of Structural
Stability

7 - ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

Dam Assessment
Recommendations

Remedial Measures
Alternatives

A - PERIODIC INSPECTION CHECKLIST

B - PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

C - PHOTOGRAPHS

D - HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

E - INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

GRANITE RESERVOIR DAM

i1

25

25
26
26
27

P —
o [ ]
. 9
- .
» o |
- : L
» o |
1
- ~ -4
] o
874 g ]
® LA
]
R
K|
‘ ‘1
’ o
1
[
e 1
® °
[ ] o
® o




1

OVERVIEW
GRANITE RESERVOIR (SOUTH CHARLTON RESERVOIR)
CHARLTON, MASSACHUSETTS
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

GRANITE RESERVOIR
(SOUTH CHARLTON RESERVOIR)
SECTION 1

PROJECT INFORMATION

1.1 General

ae.

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 Englineers 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
28, 1978 has been assigned by the Corps of
Engineers for this work.

Purgose:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to 1ldentify con-
ditions which threaten the public safety
and thus permlt correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effectlive 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 the o
Town of Charlton, Worcester County, ) ®
Massachusetts (see location map). The
reservoir 1s known as the South Charlton
Reservoir by the Owner and by local residents.

- Reservoir Dam 1s an earthfill dam 615 feet ' ry
long and 18 feet high (see Figure B-1). The
crest of the dam is 15 to 25 feet wilde and
covered with brush and grass. The eleva-
tion of the crest varies from 634.4 to 635.8.

i . b. Description of Dam and Appurtenances. Granite

d Both abutments tie into natural ground, and .
; the right abutment 1s adjacent to a residen- ) °
i tial lot.

For most of 1ts length, the embankment
southwest (right) of the spillway has upstream

L, and downstream earth slopes of approximately .
? ' 1.5:1. The upstream face 1s covered with ) °
_ riprap and the downstream face 1s wooded. The

S steep earth slope of the downstream face of
the embankment 1is replaced by a vertical, dry-
stone masonry wall about 45 feet southwest of
the splllway.

) ()
The embankment northeast (left) of the spill-

way 1s constructed on an upstream earth slope

of 1:1, and a vertical downstream stone

masonry rubble wall, A concrete headwall 1is

located on the upstream face of the dam in the .
viecinity of the outlet, and extends back 0 [
approximately 5 feet into the embankment on

elther side of the outlet.

The approach to the splllway has concrete wing

walls 2 feet thick and 12 feet long. The .
floor of the channel 1s sand and gravel ] [
partially covered with riprap. Figure B-3 in

Appendix B shows a l=foot thick concrete

cutoff wall that extends below the crest of

the welr to an unknown depth. In 1975, R.H.

White Construction Company reportedly added a

3-foot deep, wedge-shaped concrete wall L e
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 U-foot thick concrete side walls cn
the spillway. A second concrete wall was
recently constructed at the base of the left
slde wall to prevent further deterioration of
the concrete in this area. The splllway
consists of a concrete welr 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 E1l 631.0, or 3.8 feet
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
I feet deep, and lined with riprap. The pool
discharges from the left end into a 5-foot
wilde 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 jJoins the main stream
channel below the outlet (see Figure B-1).

The outlet for Granite Reservoir 1s located
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 T7-foot-square
platform and the gate operating mechanism.
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.

GRANITE RESERVOIR DAM
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The inlet to the outlet condult is a 2-=foot-
b square opening at the base of the stone wall.
A trash rack 1s located on the headwall to the
inlet. The condult 1s a stone slulceway
approximately 25 feet long, and the outlet 1is
located in the vertical stone masonry wall at
the downstream face of the dam. The invert of
the outlet is at El1 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 1s one house
adjacent to the right abutment of the dam.
The area below the dam 1s wooded and undevel-
oped, except for Partridge H11ll Rocad, which
crosses the stream about 265 feet downstream.

There are two small earth and stone masonry
dams downstream of Granite Reservoir, between
Partridge H11ll Road and Pierpont Meadow Pond.
Development along the stream 1s limited to one
house. Water released from the reservoir due
to the fallure 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 1s also a potential for flood
damage to the residences along the easterly
shore of Plerpont 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.

Because of this potential hazard to down-
stream property, the dam 1s placed 1in 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.

Operators. The dam 1s 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.

Purpose of Dam. The dam and pond originally
stored 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.

Design and Construction History. The date of
the original construction of this dam 1is
unknown, but 1s assumed to be about 1850. The
first record of inspection 1is 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;
and also a leak in the wall about 20 feet west
of the splllway. Repairs to both these areas
were recommended at that time.

Reports from 1931 to 1941 stated that the dam
was 1n poor condition. There was a leak
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-U4). The
changes 1ncluded 1nstalling a concrete cutoff
wall across the approach to the spillway,
adding concrete wing walls, and raising the
exlsting 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 ralse the

embankment to the helght of the new silde

walls. The gate house was rebuillt, and a new
‘1 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 splllway 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

1 spillway cascade, which were also washed away,

i o had to be replaced with concrete. Figure B-2 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.

A Aakm s Sn e Seb e am.

Since 1955, the Worcester County Inspectors 1
have reported that the spillway capacity was ; P
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 ;””“]f"**
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 ’ o |
Company. The wooden sluilce gate was rebuilt
according to the 1943 design, and the gate
house was torn down and replaced by the chain
link fence. F1ll, concrete and riprap were 1
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 welr, poured a wedged-shaped concrete wall
and backfilled the approach with soil. A 1
representative for R.H. White does not recall o

exposing the concrete cutoff beneath the crest
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of the weir. The purpose of the new wall was
to prevent seepage beneath the cap of the welr
where the concrete had deteriorated. Also, to
prevent further deterioration of the concrete

side wall, a second, lower concrete wall was s

attached to the base of the left side wall of
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 repalr work willl

be underway shortly.

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

Normal Operating Procedures. The outlet gate
is occasilonally 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
condltions, the gate 1s 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 remalning area
includes fewer hills and a higher percentage
of swamps and ponds than the northern portion.
There 1is light residentlal development along
the west and southeast sides of the reservoir.
Recent residential construction 1s in evidence
along Coburn Road and Daniels Road, northwest
of Granite Reservoir. Elsewhere the drainage
area 1s sparsely developed.

Discharge. Normal discharge is over the

ungated splllway, 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 E1 631.0.

The crest is 66 feet long. The toe of the -
cascade is at E1 617.3. The stilling basin 1is
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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 1s natural ground covered with
trees and brush. The discharge channel Jjoins
the main channel at the outlet from the
reservolr 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 splllway can discharge an estimated 1,070
cfs with the water surface at E1 634.4, which
is the approximate low point on the crest of
the dam. The outflow test flood of 2,800 cfs
(one-half the PMF) will overtop the dam by
about 1.3 feet. The splllway can discharge
38 percent of the test flood.

The maximum flood level at the dam is unknown.
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
the reservoir was down prior to the storm.

Elevation (feet above Mean Sea Level (MSL)).

A benchmark was established at E1 631.0 on the
crest of the spilllway. Thils 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) ?ull)flood control pool: Not Applicable
N/A

(5) Recreation pool: 631.0

(6) Spillway crest (ungated): 631.0
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v,

-y

-




f.

(7) Upstream portal invert diversion tunnel:

N/A

(8) Stream bed at centerline of dam: 615.0
(9) Maximum tallwater: 616.0

Reservoilr

(1) Length of maximum pool: 9,300 feet
(2) Length of recreation pool: 9,300 feet
(3) Length of flood control pool: N/A
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

Reservoilr Surface (acres)
#(1) Top dam: 207
*#(2) Test flood pool: 207

(3) Flood-control pool: N/A

(4) Recreation pool: 207

(5) Spillway crest: 207

Dam

(1) Type: earthfill and stone masonry wall

(2) Length: 615 feet

¥Based on the assumption that the surface area will not

increase significantly with changes in reservoir eleva-

tion from 631.0 to 634.4.
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(3) Height: 18 feet

(%) Top width: 15 to 25 feet

(5) Side slopes: upstream - 1,5:1

downstream - vertical wall

(6) Zoning: Unknown

(7) Impervious core: earth

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

(9) Grout curtain: Unknown

Spillway

(1) Type: concrete, slightly rounded, broad

: crest; concrete and masonry cascade and
apron

(2) Length of weir: 66 feet at crest;
effective length: 656 feet

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

(4) Gates: None

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

(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 jolns main
stream below outlet

(7 General: stream channel flows in con-

crete box culvert under Partridge Hill
Road, 265 feet downstream of dam.

Regulating Outlets. The regulating outlet at

the dam 1s a 2-foot-square stone box conduit
through the dam, 125 feet northeast of the

GRANITE RESERVOIR DAM
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splllway. The conduilt 1is 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 1is operated by a
handwheel located on a concrete platform
overhanging the headwall.

The outlet can discharge approximately 84 efs
with the water level at El 631.0. At this

rate, 1t would take approximately 30 hours to
lower the reservoir 1 foot.
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11

T T T

"'

e e

bl b




2.1

2.2

2.3

SECTION 2
ENGINEERING DATA

General. Four sheets of drawings were obtained
Trom the Worcester County Commissioners' Offilce.
One is dated December, 1955, and shows the pro-
posed repairs to the spillway as deslgned by
Chas. T. Main, Inc. The other three drawings are
dated July, 1943, and indicate the proposed
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 availlable from the Owner, State, County or
Chas. T. Main, Inc. relative to the design,
construction, or repair of thils 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
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Tagallo.

Also, we acknowledge the cooperation and assis-
tance of personnel from the Worcester County
Engineer's Office: Messrs. John 0'Toole and
Joseph Brasauskas.

Mr. David White, of R.H. White Constructlon, pro-
vided information on recent repairs made to the
dam and appurtenances,

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.

Construction Records. The only construction
records are the 1955 and 1943 Plans referred to 1n
Section 2.1 and included in Appendix B. There are
no as-built drawings for the dam, spillway or
outlet structures.

Operating Records. No operating records are availl-
able, and there 1s 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 avallable.

b. Adequacy. The lack of detailed hydraulic,
structural, and construction data did not
allow for a definitlve review. Therefore, the
evaluation of the adequacy of thils dam is
based on review of available drawings, visual
inspection, past performance history, and v
engineering Judgment.

c. Validity. Comparison of the avallable draw-
ngs and oral report by R.H. White Construc-
tion Company with the field survey conducted
during the inspection indicates that the i °
information 1s valid for a Phase I assessment.

b e
e
)
)
v e
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3.1

SECTION 3
VISUAL INSPECTION

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 coples of inspection reports
by both the Worcester County Commissioners'
office and the Massachusetts Department of
Public Works.

Dam. The dam consists of left and right earth
embankment sections separated by a concrete
and stone masonry splllway. The embankment to
the left of the splllway 1s in very poor
condition. Although the riprap on the
upstream face appears to be in place, there 1s
some evidence of undermining near the left
abutment. The crest 1s uneven, and overgrown
with grass and brush, partlcularly at the top
of the upstream slope.

The most severe sign of distress 1s the bulge
in the vertical downstream stone masonry wall
of the left embankment. A foot of horizontal
displacement for the full helght of the wall
was observed in the area of the outlet. Also,
some of the stone blocks iIn 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 f1l1ll 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
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Erosion of the embankment 1s 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 1s leaking through the toe
of the wall on either side of the outlet, in
the vicinity of the bulge. The seepage has
left an orange stain on the rocks at the base,
and some sand 1is vislble in the seepage pool.

The other area of seepage 1s along a 25-foot
section of the toe about one-half way between
the outlet and the left abutment. The ground
1s wet and soft in thils area, although the
source of the seep 1s 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,
and adjacent to the right training wall of the
spillway. There 1s some riprap near the
bottom of the slope at the present water line.
However, the upper slope 1is unprotected and
the crest of the dam has apparently been
eroded due to wave, ice or frost action.

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 1s
sloped for about one-half the length of the
embankment. The remaining portion is a
vertical stone retaining wall. The slope 1s
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 1s evident. An animal burrow
i1s 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
the wall.

GRANITE RESERVOIR DAM
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There are signs of seepage in several places
below the right embankment. There 1s a small
pool of water in the low spot below the right
abutment. Elsewhere along the toe, the ground
1s wet and soft.

Appurtenant Structures. The spillway 1s in
alr condition, The main sign of distress is
the deterioration of the concrete. There 1is
some spalling and exposed reinforcing on the
right side wall near the water line. The new
concrete wall attached to the left side 1s in
good conditlon, as 1s the concrete wedge that
was cast to prevent seepage underneath the
crest of the weir. There 1is some cracking and
efflorescence in the concrete apron above and
below the stepped stone cascade. Weather-
ing has exposed the aggregate 1n the concrete
and there is also minor stalning at the water
line. The stone section 1s 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 1is a 2-foot-square stone
box condult which extends through the dam
about 125 feet northeast of the spillway. The
concrete headwall at the inlet 1s 1n failr to
poor condition., There are manﬁ cracks in the
concrete, one showing up to 1/4-inch dis-
placement. Slumping and erosion of the slope
above the headwall 1is apparent. Boulders and
fi1ll have been recently dumped in this area to
prevent further erosion. The concrete
platform supporting the gate mechanism is in
good condition, although there 1s 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 sluilce 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 1s also the area of the
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 from
groundwater wells located adjacent to the
reservolir. Further residential development 1is
likely, particularly in the subdivisions east
of Danlels 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.

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
bank., The discharge channel Jolns the main
stream about 20 feet below the outlet. The
main channel 1s 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
the trees overhanging the stream have had the
soll washed away from their roots. Erosion 1is
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 H111l 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 contlnues downstream in a
narrow, undeveloped valley until 1t reaches
the floodplain of Buffumville Reservoir. 1In
this section, the stream flows over exposed
bedrock.

3.2 Evaluatlion. The above findings indicate that the

dam 1s in poor condition, and there are several
deficiencies which require attention. It is evi-
dent that the dam 1s not adequately maintained.
Recommended measures to improve these conditions
are stated in Section 7.3.
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4.3
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4.5

SECTION 4
OPERATION PROCEDURES

Procedures. Under normal conditions, the outlet
gate at the dam is kept closed. The highway super-
intendent opens the gate occasionalily to lower the
water level in the reservoir, allowlng local resi-
dents to work on their waterfront property.

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 1n the downstream wall and the
condltion of the masonry requlre 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.

Maintenance of Operating Faclilities. In 1975,
R.H. White Construction demollshed 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 1s currently
trying to correct this problem. However, condil-
tions at the downstream end of the outlet conduilt
have been deterlorating for years. Leaks in the
vicinlty of the outlet have been reported since
1940, and apparently no repair work was ever
scheduled in this area.

Description of Any Warning System in Effect.
There is no warning system in effect at this dam.

Evaluation. There 1s no regular progran of main-
tenance or warning system in effect at Granite
Reservoir Dam. This is undesirable consldering
the dam 1s in the "significant" hazard category.
A program of inspectlon and maintenance and a
survelllance 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.

.

General. The drainage area to Granite
Reservolr 1s characterized by numerous hills
(up to E1 1,004) in the north and by swanps

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 reservolr. There are no other
major ponds 1n the watershed.

The total storage 1n 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 inspectlon reports have noted that the
water level frequently rose to within 1 foot
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.

The stabillty of the dam and the adequacy of
the single splllway 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.

Design Data. There are no hydraulic computa-
tlons avallable 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
splllway capacity using the Kennison-Colby
formula". It was determined that: "a flood
spillway of 40 feet in length and 5 feet 1in
depth 1s necessary for the safety of the dam".
This was to be in addition to the existing
spillway. The letter is on file at the
Worcester County Commissioner's office. The
maxlimum design flow for the dam 1s unknown.
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Experience Data Hydraullc records are not
avallable for the dam. Early inspection
reports were reviewed at the Worcester County
Commissioners! Office. From one report it was
learned that the dam was not overtopped in
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 downstrean of
the gate house.

Visual Observatlions. Discharge from Granite
Reservoir 1s 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
welr 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 B0 feet. The downstream slope of the
stilling basin is built up with riprap, however,
in the event of a majJor 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 1s reportedly not
closing properly. Leakage is evident through
the outlet and through the wall on either silde
of the outlet. It 1s essential that the gate
be maintalned in good working condition, as it
1s necessary for controlling the water level
in the reservolir.

Test Flood Analysis. Granite Reservolr Dam

has been classifled as an intermediate size

dam of significant hazard potential. According
to the Corps of Engineers guidelines, elther
the one-half or fuil Probable Maximum Flood
(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.
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The PMF rate was determined to be 950 c¢fs per
square nile. This calculation is based on the
average slope of the dralnage area of 2
percent, the pond-plus-swamp area to drainage |
area ratio of 18 percent, and the U.S. Army ’ o
Corps of Engineers' guide curves for Maximum ]
Probable Flood Peak Rates (dated December, ‘
1977). Applying one-half the PMF to the 7.82
square miles of dralnage 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 2,300 cfs ]
(358 cfs per square mile), with a water 1
surface at E1 635.7.

o Hydraullc analyses 1indicate that the existing ) Py
[ spilllway can discharge a maximum of 1,070 cfs
. with the water surface at E1 634.4, which is
! approximately the low point on the crest of

' the dam. This discharge is 38 percent of the
b . outflow test flood. The maximum head on the
h ) crest during peak outflow would be 1.3 feet, ) °
with a discharge of 3.78 e¢fs 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 splllway crest (631.0), the low level )
outlet can discharge about 84 cfs. It would ) e
take one hour to lower the water level 1 foot.

f. Dam Fallure 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 maxlimum helght of the ) ®
flood wave 1s calculated to be 10 feet between :
the dam and the floodplain for Buffumville
Reservoir.

The flood wave would probably overtop 1
Partridge Hill Road and cause minor flooding ) P

of a house bullt on the south side of the ) 1
stream, about 3,000 feet downstream of the ‘
dam. There are no other structures along the

existing stream valley. However, there 1s a

possibllity of minor flood damage to the resl-

dences on the easterly side of Pierpont Meadow Y P
Pond. The pond drains into Buffumville

Reservolr via a triple concrete culvert at the
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north end. A part of the flood flow fron
Granite Reservolr could back up into Plerpont
Meadow Pond and cause local flooding. For
thls reason, the dam has been placed in the
"significant” hazard category.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations. The evaluation of the
structural stabllity of Granlte Reservolr Dam
i1s based on review of avallable drawings and
the visual inspection conducted on November
27, 1978. As discussed in Section 3, Visual
Inspection, the dam 1s 1n 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, comblned with
the leakage through the gate and on either
slde 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.

Deslgn and Construction Data. There are no
plans, specifications or computations avail-
able on the design and construction of the
original dam which 1s 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 viecinity of the
outlet consisted of upstream and downstream
rubble walls and an earthfill core. Flgure
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
was designed to prevent seepage through the
outlet and to reinforce the embankment. How-
ever, durlng 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 rebullt with a
"elay and loam filling”.
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The 1943 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 iIs unknown.

In 1975, more f111 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.

Operating Records. There 1s no instrumen-
tation of any type in Granlte Reservoilr Dam,
and no instrumentation was ever installed in
this dam. The performance of thilis dam under
prior loadling can only be inferred by physi-
cal evidence at the site.

Post-Construction Changes. There are no as-
bullt drawings available for Granite Reser-
voir Dam. Information on post-construction
changes as discussed in Section 6.1.b (above)
was based on discussions with Chas. T. Main,
Inc., and R.H. White Construction Company, and
the visual evldence collected during the field
inspection.

Seismic Stability. The dam 1s located in
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant selsmic analysis,
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Conditlon. Based upon a review of the avail-
able drawings, the visual 1inspection of the
site and 1imited operational or maintenance
Information, deficiencies have been ldenti-
fled which must be corrected to assure the con-
tinued performance of thils dam. Generally,
the dam 1s consldered to be in poor condition.
The following signs of dlistress were observed
at the site: a severe bulge 1n the downstream
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
growth of trees and brush on the crest, both
slopes, and along the discharge channels; and
minor deterloration of the concrete in the
spillway.

Hydraullc analyses indicate that the spillway
can discharge a flow of 1,070 cfs wilith the
water surface at E1 634.4 which is the low
point on the crest of the dam. An outflow
test flood of 2,800 ¢fs (one-half the prob-
able maximum flood) will overtop the dam by a
maximum of 1.3 feet. The spillway can dis-
charge 38 percent of the test flood.

Adequacy. The lack of detalled design and
construction data did not allow for a defini-
tive review. Therefore, the evaluatlon of the
adequacy of thls dam 1s based primarily on
review of available drawings, visual inspec-
tion, past performance and engineering
Judgment.

Urgency. The recommendations and remedlal
measures outlined below should be implemented
by the Owner wlthin one year after receilpt of
this Phase T Inspection Report.

GRANITE RESERVOIR DAM
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7.4

(6)
(7)

(8)

(9)

Alternatives.

repalr the concrete on the spillway;

implement a systematilc program of main-
tenance 1inspections. 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 malntenance
should be undertaken 1n accordance with
all applicable State regulations;

continue perlodic technical inspections
of this dam on an annual basis;

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

An alternative to implementing the

recommendations and the maintenance procedures
listed above would be to breach the dam and drain
the reservoir.

GRANITE RESERVOIR DAM
27

- e w w e w T —w — %~ ——

-y
)




I‘

PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT__Gragnite Resec voir DATE_Novermnber 27, 1978
(30. Char Hpn ﬁcsarvo.'r)

TIME 8:00 a.m

WEATHER told. overcast

W.S. ELEV. 628.0 U.S. 616.0DN.25.

Benthmark ®1 631.0 ot spllw
PARTY: crest (Cssumed fam O 865, Tmap)

1. E. Greep 6. L. Branaaan
7
2. s. Perce 7.
3 B. (hegeh 8.
y, D. Cole 9.
5. H Loyl 10. .
L
PROJECT FEATURE INSPECTED BY REMARKS
1. Dgm E éf€CQ_[[5 feroe
2. S hwa g L. Broragan
AR ~ ~
3.
4,
5.
]
6.
7.
.
»
4
10
®
[ J
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o
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PERIODIC INSPECTION CHECK LIST

PROJECT__ Grandte €eseryor DATE _ \i|27]|78
PROJECT FEATURE _ bowm NAME___E. Greco
DISCIPLINE _ (reptes hnical NAME  S. Pierce

Note: ds - downstream  als - upstream
AREA EVALUATED " CONDITIONS

DAM EMBANKMENT

Crest Elevation

63¢.4 to 6358

Current Pool Elevation 628.0
Maximum Impoundment to Date urk nown
Surface Cracks not applicable

Pavement Condition

dirt poth covered with pr.ob
soow Cut trees o upstream s:de

Movement or Settlement of Crest

None VISiblc— crest urnever:

Lateral Movement

bulge 1n dls wail near outict+

Vertical Alignment

5I|9hﬂ_lj irreqular

Horizontal Alignment

rclah&clg shaight

Condition at Abutment and at
Concrete Structures

Hies ntp natural ground at both abutmitg

riant abutrment: hpouse and soll teach
lef+ abutment: beoeoh

Indications of Movement of
Structural Items on Slopes

dls stone wall : blotks Show Shear
cracks in area of buigc at outict
Structure

Trespassing on Slopes

dls slope . animal burrow a+ base of
stone wall , ad i~ 0 riart aputmert

Sloughing or Erosion of Slopes
or Abutments

dls slope: erosion A embartnert

pelow dlis wall, ad,acert 1 left wam.'rzg
wall af seilloas

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at
or near Toes

uls - riprap ke corciBon, some undcrmio
near 1eFt abutrment. dis: vertcal dry -Stone
wall, rubble rock dumped a+ tpe betrween
spiway ard outiet

None visible, Y0 masted Ly cut beirrd ek

Unusual Embankment or Downstream
Seepage %

O 20' below stone wotll to rigrt of spe way
@ below right abutment - starding water
@ 10' secpage area in viCinity of bulge ot outlet

Piping or Bolls

saome sand visible in v»c-n',y of
secpage rear outlet

Foundation Dralnage Features

none
Toe Drains Nnone
Instrumentation System none

¥ (® 25' wet seetin at toe, 'f2-way between sutiet ard

pageARA ot 5 _

e+ abutment

e e AL

K i

i




e 0.

—

™ ‘T

“’V_fv p—

PERIODIC INSPECTION CHECK LIST

PROJECT (oranite Reservpir DATE  \l-27-78

PROJECT FEATURE outlet NAME E Greso

DISCIPLINE Geoteehnital NAME S. Perce
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
IITAKE STRUCTURE

No charnel - Corerete rtoce
a. Approach Channel stueture overbargs aoto

Slope Conditions -

Bottom Conditions -

Rock Slides or Falls -

Log Boom -

Debris -

Condition of Concrete Lining -

Drains or Weep Holes -

71 .square concrere intake shicture
Qonerete neaduwalt A ednc- s dc
+air 1o poor : mary cracts i ncadwa’
0Nt shpwing '/4" disglacemenrT

L. Intake Structure

Condition of Concrete

+ros e
Stop Logs and Slots b ac

—r

¥ Chamlmk -Fcnoe eneloses hand Whef( 4%( oper g a0+e
Shde 5a+c access:ble +hrough metal pln'*c 1w £iope

e cororete ryare stucture

W% exposed agaregetr, rust si'a.mnj A oa arete dug tr thorirt feroe
~
evositn at+ rtersechen 2% corcrete vov arcd nendooe

c. Upstream headwall in ViCinhy oA outet: slopmg ord emsion of slope

apparent . Boulders and £l dumped to paotept area. Cappet
w¥h  COorarete

S e i sr——r—y
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PERIODIC INSPECTION CHECK LIST

PROJECT__ Granite Leservor DATE 1-27-78
PROJECT FEATURE (Ou+tlet NAME € Greco - .w—a
DISCIPLINE _Geotechnical NAME S Perce
AREA EVALUATED CONDITION P e
OUTLET WORKS - OUTLET STRUCTURE Stone Pox candu 1+ througr cam
AND_OUTLET CHANNEL 2’ by &' operig n dls wa
General Condition of Concrete Nja :
: ' ! ViCin Y c‘f -
Rust or Staining Some. orange stairing i Vitin vy ) P
Spalling nja
Erosion or Cavitation nla
Visible Reinforcing none ’ o
seepage  at toe of woil, tn teft
Any Seepage or Efflorescence of  outlet
Condition at Joints Nnle
Drain Holes nonc » o
nohural stream bed, jomned ¢ twey '
Channel thanne! ~ 50' below dls wall
no roek; mar 4y srall trees over nang .y
Loose Rock or Trees Over- Channel , o ‘argc C3e") proc o
hanging Channel lef+  bart . .
Condition of Discharge natiral stne ard amvel shcacn oed , )
Channel some emson ~ okt banl - iude, eat

¢ hannel posses undeér Pavfy,dge .1t

Road " 280" belaw dam, in corcrete §

box culvert. Culvert extecds wocoard [ o
roact v 7' higr M pipe . )

2 L J
o o
pagefi-4of__5 o o
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PERIODIC INSPECTION CHECK LIST ®
PROJECT__ Granite Reservor DATE__ 1-27-78
PROJECT FEATURE Spillway NAME L. Branagan
BN g
DISCIPLINE Hudgm\\e NAME E. Greco [
AREA EVALUATED CONDITION
OUTLET WORKS - SPILLWAY WEIR, Conerete apron and wer
APPROACH AND DISCHARGE CHANNELS 24 -ich wide concrete wingwalls
i Hair:to poor condihen- emsion at
a. Approach Channel high water lioe | ecposed renforcing
new cmm+¢ lip for apdn - wooden 4orms
General Condition s¥\ 1~ place ; baetfilled app rpach choone] -
®

Loose Rock Overhanging
Channel

noneé

Trees Overhanging Channel

trees at lefr spillway abutmert

Floor of Approach Channel

Sand Sowme minor riprap,; trace erpsion -

b. Welr and Tralning Walls

Conerete Droad- erest wer |

€ -step STonc cavake
end central Concrebe 4(.@“

General Condition of
Concrete

far - vis ole cmshucT»m Janﬂ- chk—,,g
aaq reqate  ex Is £bce oF wéir
Traces of concre+¢ bc‘rween ey o+ Cascade

Rust or Staining

minor a+ base ef dis aprn  at . 20

water (ine

Spalling

at base 0% tawuig walls ard dls dace
of weir (erosion?

Any Visible Reinforcing

noneé

Any Seepage or Efflorescence e:‘f'(:':s“"“ ar cracks in downsweam .
Drain Holes none
c. Discharge Channel brg;‘; Zf:fza“':;;si:'r‘:ﬁ(?;ndannﬁ :21—
General Condition fair °
Loose Rock Overhangilng none
Channel
Trees Overhanging Channel r;\:.'.\ﬂw'; :;;:i;;’”xan:, *7 reatec .
Floor of Channel few irceguiar large boulders
Other Obstructions
page A-Sof S
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Figure B-1l
Figure B-2

Figure B-=3

Figure B-4

Figure B-5

APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Plan of Dam and Sectilon
South Charlton Dam, Spillway Repailr

Plan of Proposed Alteratlons to
Spillway

Plan of Proposed Alteratlions to
Gateway

Plan of Proposed Profile to Dam

Previous Inspections (Partial Listing)

Inspection by Mass. Department of
Public Works,

Order Issued by Worcester County Commissioners
to Textron, Inc., September 6, 1956

B-4
B-5
B-6

B-31
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LOCATION

PLAN

SPECIAICATIONS

EXCAVATION

Unwater 00l belew $pilwoy 80 thet off weow moy be Sone in the ary
Excovate 10 muimum ines snown . o~z ®o twm Rundar.on

Kewova all ioose stone in ensting  spellway Yaking Core not 1O
J4turp remoning stone :

coNCcar Y-

Lorerete SNAll hOve M.AIMUM S OMEr@ssive strenqin of

I Ips ot 28 aoys, shall COntain noe lese han 5) socks o
Cemant p8r Cup.l 30ra, Ind not more than 6} gottons of
water cer sace of cament, mc)..dm, -—rter corred b,wcqa"
A3yrcacte  snol! consigt of woparly cx uper® onec Diend
t 4raaeqd sund o3 (rushey siare < waghed qravat. Al
"t Le “lan. hard, Jurotie, WCOGtEd Dorhc W3, free From darrt
I crrer cel@tic,0us subs'me.l"‘n‘--mo- '\ve

Coment S0t be 96 1151.d (ement mome nq the requirement of
ASTM  Tipel

Jorstructon jonts Lrere required Dol be located os showe
“he foundation sho!l >e free of frose. atanding water ony
-TQoMC matericl, of Mud when the cdacrere 1$ Plated

The concrete shall be protected frommfreeping {or @ rwn-
o am et T2 roses drer A rog Deen plocew

RMNPKAP.

& -prap sholl be hord ond sound, s ousar a shape

Approsimerely 60 % hol ba from 2 m P cubke feet n volume,

cemoinder shal B I 102 cubic feee v volume

S1cne Shall vory v 5i2@ 10 é0rm 3 LT ? moss Wifh meimum
vOids when Dlaced.

CLEANUP.

Remove 31l ~—aterial not o port of M rompleted gtructure,
~nd grode cdjacent Or@0 O oprOmmmotly OftQing! Grede.

NOTIFICATION AND INSPECTION:

PLAN

Mta  » NetiuselD . ---.-833% W
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work Work 18 Subject 1O 1ngpection una: worovat by Cound y1 ngneéer

REDUCED APPROXIMATELY 50 %
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‘ TOWN OF CHARLTON . ]
: CHARLTON, MASS, 01507 ] o 4
. B
DEPARTMENT OF PUBLIZ oays 1
EPUTY CHIEF ENGINEER T 4
WATERw B
BOARD OF SELECTMEN gy o L. And "o e
Report back 1y ——
Fils .
May 1, 1975 ' ® 1
J
Department of Public Works .
Division of Waterways v - .
100 Nashua Street ’ ] | .
Boston, Mass. 02114 .
Attention: Mr. Malcolm Graf, Associate Commissioner
Gentlemen: _
On April 27, 1975, Mr. Fred Murkland, Municipal ;"q~“;m

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 ] e
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 izg}%Dyours,
- .~;>;é’ﬂ:§::7zv7"

Robert H. Brogfia, Chairman

N e 7 e, d Cor L.

Leonard Haebler

- /f’p’/ /Lwté/

Georg Mcxlnstry, Jq;' /

-
[

BHM: rb
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Uéth’ s hereby- roquutod. In.the event: that you} ‘OF your roptuentativc. - .
. mh- ta«bo present during thc inspection please. contacc, l}r. wuus Regan, o

!ng;p,.oo_f,. 493~Bolnont Sttut, worcuter. tolophone 756-7204.
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iee Tl May a. 1915 ‘ e F‘—“‘J. ‘
MU R YRE T T W R SN, . e v L it S
L g owent IR ORAY Wl s Y e, g )
SRR ST T YN Rt - e e maen i e LT Y me SRR
e DA AR S | B s AR R R » B S A C '..:
Charlton, Massackmsetts . .QUSO7 .. ... .. . .. .. e m » e
e ;i Y Inqoot:lon—h Il-lh-ﬂtdk
e e e . Charlton .
e S re s " South Charlton Rumuir m :
. ‘. (m-uu bnﬂoir) ; o i
G“ - .x‘"..‘._ . R e
On May 12, 1975, an eugineer from the Massachusetts Department of Publio
Works made a visual inspection of the above dam. Our records indicats that the o
Motcurltuhthomr. mnmmmmm.orﬁuuthu - e
information is not current. . ’ o
The h-pm was made in accordancs with chaptor 253 of tho Muuohuotta
General Laws, as amnded by Chapter 595 of the Acts of 970 (Dems-Safety Act).
- The resalts of the hm:lon indicate that repairs and/or uint.mnco 1. e
nesded. The following omditions were noted that require attentions L ;
1. 'nu upstrean emdaniment of the dan ohovl evidence of erosion
caused by wave action, Some slops protection such as ]
mwmupmmumumupmm ]
2. mwcuhmwthodanhntumd b ® 4
Wpohotnnﬂunuratmmmofﬁomu :
This ocondition should be investigated and then followed by the X
necessary corractive action. 1
3. There is evidence of deteriorating concrete ats R ° 1
a. The low concrete walls adjacent to the gate house ‘ 1
' b. The gate block inside the gate house : i
‘ :
= c. The junction of the easterly training wall and the P,
} spillway floor (mimor).. -
3 . 1
:. These areas should be repaired as needed. .
: L. Remove the growth of brush and trees from the embaniment of f
L the dm.
P .- L * |
d
*. B-9
i__ - L J ] [ J ] ] L ] | J ] ® | L ]  J ° e __
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DESCRIPTION OF DAKL
) pisTRIcT ___3
Submitted by W.®E GAN Dam No. _2- 14 - 54 - 34

Date MAY )4 191§ E44y/Town CHARL TN

Name of Dam So. ChaylTan Eeservur
Cveferred To. "As GRrAnIte Reser Ve e oa Tipo

l. Location: Topo Sheet No. 21 ¢

Provide 81" x 11" in clear copy of topo map with location of
Dam clearly indicated. )
NA - Preor 7

2. Year built:s /725  Year/s of subsequent repairi Crrea /955

3. Purpose of Dam: llater Supply Recreational

Irrigation ' Other Formovly A i/l Lome _ ts ).
Koer A mosic 1Pl “WATFEr Svrrly M

4, Drainage Area: A ___‘sqe mi. ac=aga
8. Normal Ponding Azeas 240X  acres; Ave. depth
Impoundpents _ M/A gals.s acre =<,

6. Nos and type of dwellings located adjacent to pond or reservoir

Fhreme Y/ ,; Ped. ’
+ . mes . (ermmy Dweiings’ [redem innte
1252 Res | Sommme H410T < omer homess etcs

‘-

7. Dimensions of Dam: Length g#4o Max. Height _20°Z

Slopess Upstream Face _A8Prex. /%:/

Downstream Face Verkeal
Hidth across top _30 L #7ex, 28 undth trrest Zyacal (SeeISketet)
Bs Classification of Dam by Material: s

Earth v Conc, Masonry 4 Stone lasonry v
Timber Rockf111 Other K12 RAP U5 fro= | BN 1
9e he 'Description of present land usage downstream of dams P . )
e % ruralfﬂqynu’ % urban, o 1

Be Is there a storage area o- flcod plain doiinstream of dam whish
¢ould accomodate the impoundment in the event of a complete L
dam failure? yes a0 . :
1 ¢
B=11 GRANITE RESERVOIR DAM
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10, Risk to life

Sce Note

be'ow

11, Attach Sketch of dam to th

No, of people

L ]

No, of hones

No. of Businesses
No., of industries

No, of utilities

Railroads

Other dams

"~ Other

on 85" x 11" sheet.

12, How to Locates W& ow Rte 2o,
’ d.:.t ’"I/f.f bey.h

Hobe (0):

Type
Type

L€t trysles % ACTRIDCE WM/l Y.

ﬂl; dams Farlvre o/u-c/nty_yg oo I wnsthy ovd 7 ee

WY W TN T e W w e = s = <.

pp;u RO, 3-14-54 .34

and property in event of complete failure.

is form showing section and plan

7vrRn L7 aenvte IRichamo/Seu oo
o OXForeD Zicn #rrre, FeAvel
TRavel /. ¢t
lrrefes  Sveuns £, Dam /5 RF of £ (L rimte

beyond Cosurw Rd. Fantrice 41/ RS, Zyh )

o, Cressimgs (E 7Brer Assectared Chlebres), §

Tarest 7 JiFe £ Properf; (@ S§r rese
C%yAhﬁv ar(’luwnttyr Gave 74

asrer

=

den ces. 7%e

Hrsb

e fec Frat %

/5 &«

uwzard

s b
Pating , buf Trrs r5 AL trrt Fogmte }‘G”’ o g 1 LY
f/ hmrye Flis whs e I’M/.}‘Arq e Copactty -
e s€ o hrey  lofor ch bay /arge ,ej“,/ g
e y> v
ByFrem pi Capacity, Proeser; Coold e et | :
- THes 5"""/ o Domr A 3./v-22¢- 77 ' ] ;
‘or
e SMW‘(' :/ 3/ v/75 /.o.r/ec/"”) s wet Jaterirac sl
Chemicnl Co ca'm -
A%nu@e/- ]
rL .
i
)
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1. Locations-644y/Town _CHARLTO N

2. Owner/s: per: hssessors

INSPECTION REPORT ~ DALS Ai'D RESERVOIRS

Name of Dam _South Charltw eserverr  ynspected by W.REGA M
Date of Inspection A4y /2 /775~

Prev, Inspection

Reg. of Deeds Pers. Contact

27
1. Board of iéc/ﬁuu‘ Zoww Hell , CHARLToN NIASS. o; 507

Nane St. & No, 77 City/Town State Tet, No,
2.

Nane St. & ilo. City/Town State Tel, No.
3. - T RA - ——

Name St. & No, City/Town State Tel, No,

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

Name: . St. & Noss
City/Towns States Tel.Ho,s

4, No, of Pictures taken

5, Degree of Hazard:s (if dam should fail completely)¥

1. Minox 2. Moderate_ {7~

3. Severe 4, Disastrous

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

6. Outlet Control: Automatic Manual -

Operative ¥ yess No.

Commentss CAre 15 OpPerefive 7 & Jegree - Cornywe # é"f“—”’/
Closed - 59 3% 3 G o e PAssrge /./ou/o, /7" Fo/l torth
Coted Closed As m&ch 7Is  Lassrd/e

7+ Upstream Face of Dams: Condition: -

1. Good 2, Minor Repairs ¢~

Sn———

4, Urgent Repairs
Aegrrront

3, Major Repairs

.nnCommentss /@rﬂoue 7 rees ? é,g.rb/ 1h8opreve Slope [Petectrer
s

[(72)/‘9 Fepas, LP:JI-F&CQ Erorrens [‘ﬂl”f SPecipcr /N
EMArks £ Fecemm enclotions

GRANITE RESERVOIR DAM

Dan No, 3-14-54-34
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Y

ey - 7

2= Diii 0. 3-14-15- 24

8, Downstream Face of Dams

Condition: 1, Good 2. Hinor Repairs 7

4
3, Kajor Repairs _¢~ 4. Urgent Repairs

Comnents: K’Mch Zrees ;' Brosh aJJ‘ceuf T AS. Fece
Seme Scepsge /[foels beyond o. S Face . /[fTwor 7
oderate Comver:ty of oS waee
9. Emergency Spillway: .

Condition: 1. Good 2, Minor Repairs _&~

3. Major Repairs 4, Urgent Repairs
Comnents: SPa//rs19 OF Ze oF CheekwnAtLe (Eu st Sile ) @

Jonetron it Sl cay Flosr

Ld
10, Water Level at time of inspection: k¥ ft. above Y below
top of dam principal spillway Cress

other

11. Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment _*_

Animal-Burrows and Hashouts _v~

—*Damage to slopes or top of dam

Cracked or Damaged Masonry v
'

Evidence of Seepage

Evidence of Fiping

> Erosion ¥

Leaks ——

Trash and/or debis impeding flow __———

————

Clogged or blocked spillway
Other GWA CAu be Clised owly (Hrtsslly - Lz ber Gate
Shem s Peer Conel . /i’lpalr /ﬂtge by bo//uu,
4'&./ Pla Fe 7% Somre = GCpte blick

chre/e /5 Oé/er(arl tod

B-14 " GRANITE RESERVOIR DAH
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-3~ Dai: nc. 3- 19-584-34

12. Remarks & Recommendationss (Fully Explain)
' u The rcllowtn" ave Specierc dascriptions of Je(‘unucaec Nete d

duvw7 The InhsSpection:

@ deferroretron oF 7%e UPJ/retﬁb_&y/l/e e 75 tumce Actien
15 /W Eveclence aF 7Hs  follocrn localroms: ,
‘) A7 re locw Comcrete Gnll c’l/ﬂvo’/u' EAJ',’(r/, §
l - : ’ MJ/CI/’ Frim 7he GCabe A7avSe

6) 7he /20" Sectiin ofF He US.Face (7;&-'1,04"_‘ 7077lre
Western W?AIA‘IIN, boaLe sf e J;’//l/'“’?}/emoﬁﬂy rZe &
/0 Fre pesterly dircetrons '
@ Doswnstrearme Faels of -S/-n:(,:u, watey sndeca "‘M’i ‘_S,;‘o,;,j,
[ Trevgty e €moamkirrest !
@) Zangest T 7He Jowwstream %e oF Gonil 1z2s’r
West of 7he East Fwd of THe domr

b) 20" beyowd ﬁe‘j.ﬁe of JZ,,‘/ /20°'t West of T%e
' SP /ewn .
o) 20" beyand oS tomtl West of Tre Snllvay
- @ Je/enoro//.w 6 Conucrete ! ( B
o @ af 7me /ow Comreh Wnils Elew = H/S- P
- B T AR ¢") a djacent @ e Co e /fov.re, & _ ‘ ,
£ 5w Sroles, ]

- v 7%e Y P
Cove Grte bleck - /m5 ol o
b) :;.«i Z:{' ;l:’v Jo adjscent %tk ROpeRSvs

F Cheekcme. J
¢c) aqf 7%e Jonwctren of me Larx
) and Spiflcuny Fliosr (Sm///”’—/ﬂldfrcfe) ‘

WY -

-
@
A A

(ful’ 'z Jﬂ)

13, Overall Conditions

1. Safe 4 ® 1
2. Minor repairs needed [
r
3. Conditionally safe - major repairs necded ¥ {
4., Unsafe
[ 3 ) l . -
S¢ Reservoir impoundment no longer exists (explain) "
.

Recommend removal from inspection 1ist

¢

B-15 GRANITE RESERVOIR DAM
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CHARLZTeM = . Oo. Charlru Kescrvery - MW» Py 3-/9~54 - 24
(z4)

@ 7HRecs § Bruss - o e
@)_ /I%m,ore Treecs f Broshy Yroany 7or & Dot
Facer 0F Embamkrment West of Op/lway

@ Memove Trees a fjace~? % o cwat L

ad)ccent T Lost Side of 7%e Spr //a)ﬂy and - R
Meav 7% M‘:ﬂ. 7:,7':"@ 7he drschacge vl cF e Gare ﬂmj, L] ®

@/ﬁ’lvodc /ar,e Pole OF a(»;l 7Fees ;‘ brosh
Cadfecent 7T oS ware W. OF 7Fe &(//wny

@ ('oawuzéy of dJS.walt o ' i ]
(a) FArin0r Cowvex. fy was Nofed @ Varrgous : k
focotrens CE=TBe L.ap THe 6Rfe .

a/r.rcéﬂr,e o'/p.o/ui . :

(6) /frowovvcedS ad(/e.(//’ N weted ot 77%e e e
. p.’/““ o e o. 5 AmiL ot ovesr e ’ )
Gt Sesch wrge op NNy - , . S ]
pote:(S) 7he lua/l Deesnt apresr w sanrrimet Oinger ]
oF Co//.-pre; but Frs At SppRrenfly /5 S rregressive Mﬁ,_., _,.
Condotren oo /uo) dvrl-f/u:/f‘ Sheo/d be 0“-‘0// . & &
Observed for J?’pu ofl ;":;}re.r.r/lﬂ - - "

@ ﬂ'//n/ Gure N eLPerch: 1y ¢ .
d} ﬂe Cwlhe Can /; oﬂ/;/ /al/la//y c/dﬂ‘u/ ,
bot ey Cérr tn ClseS 75 77e €xroa/ e &
Par a /*fliew emerge S Averns Za o]
drschnrge evd of 7Ae 34 3° Gafe pPussages E
Lt [T of TP%e GCure appar§l/ivs 7Twa s was R
Acescable F VisoRL /S PecProns AL ra) Far v o o
B ooy Coud,fiins, Grte Fepeir OF
recevsirvction (SSesivecste i:i rllaf‘ | ‘

. ‘3 Passage 1
crgent - T€ T TN i rie bead)
dl.uluvr,/u; v/ e J
7Ze s0y ' x 5 Box Culv. Sos#t oL on

PRl dge A/l fd Cov/d (%o bably handle /1. R

A

3
Yy

" .8

é’lyf ow Soeet F3) . | ‘
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(@) FFere 15 owe /6°r x2°2 X1t deey Serressron

0N 7he 7o O THe Embawi evl 2 5 '» Wwost
OF e Gafe #ouse § Close 7 The 7ip of

TBe Fownstrears Wal/

@ Jurft ce Eresron [7‘.‘«, af Em Aaqkkﬁeu/’)
@ @ 7%e Sw. Corwer of e Gafe frevse
@ Aysccut 7 Hou bpcie o The Westerns Tomimomg WILE

Ceneral: These /wiivedve/ @1l eaces of 7%’42:;::’7‘;:}/,

by Fa e i
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7 Jpend Serere FTency
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7% Sewd aclive o~ 7o /mnSpec
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/N
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. INSPECTION REPOURT & DATA FOR DAMS
owner: . . Toww of Charlton  _ s )
His Address: Board of Selectriex — Pond: S Char fm Kes cﬂaiﬁ:j :
Function of Dam: Leservair — Date:” /= ?_.:/,_ o
By ’)//
Tocation & Access. West of Parkridge. | A4, TONDITION RATING —

0.32 1} h7 North oc Ld.-...d.,)/ /. r.'fewecfaon Structural: Goo»
e

USGS Quad. Webster _Lat.$2%¢ 307 Long.z %% a5+ Hydraulle: ZoK ¢/ __ -

Drain,ir,:3./_Sq.iid.; Ponds: ac.,Res.édmn.gga_._wBeneral. Good___ ’

Character of Defe:_ . .. ... . _ . — PRIORITY? /UMZ..

Estimated_ _ . - ..' ' :

Discharge :* _ e e e

Capacity: e

'Genaral Deacription of Dam and Discharge Control. . -
LSJewE  pAsenyly. £ROLT hee  EagTHEN DAl ‘U/ ’
"33 GATE oo’ 'WESY oF Fpsr ;,u» oF mp,q, //o Stors’ Ko

_Fl.d!lh?ol/ébf ) L e e . e . - R,

Bketch (Not’ ‘to Scale): -
A8 SPrewdy si2& view

R 28" — ’
x. S
3 | 42" g2 waeL s
]
e e t
P,"'r 7 77
’ ’ ¥ ’ 3’04" ) y
e ) bl |
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At a meeting of the County Commissioners of the County of Worcester, begun and
holden at Worcester, within and for said County,onthe First Thursday

of September ,A.D. 19 56, being the é6th dayof September ;

A.D. 196 , at which meeting were present

d

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 1 Rhode Island, Mr. Lawrence C, Plowman,
Vice Prealdont.

The County Commissioners of the County of Worcester in
pursuance of the statutes of the Commonwealth of Massachusetts
have caused a thorough examination to be made of the dam situated
at South Charlton Reservoir, in South Charlton, Massachusetts,

a part of the town of Charlton, Massachusetts, and being ownod

c-‘by said Textrom, Ine,

.
V_

. 7“' Satd examination having been made by a compotent Engineer;

"Leallo 0. Marden, 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 inlufriciont 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 new storm splllway shall be con-
structed at the south eni of the embankment of the dam in

natural ground. The spillway shall be at least 30 feet in length,
and have the elevation 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 compoaod or a concroto

wall two feet thick constructed into hardpan, or solid material ..
‘at an elevation picked by said Engineer, and having two abutmont‘-ﬂ;
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walls of the same thiclmess 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 reine
forced with 5/8" round deformed rods 12 inches on centers
horizontally and vertically, and placed on both faces and intc "o
said abutment walls.

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

2. A channel from salid spillway crest shall be excavated st d
a minimum grade agreed upon by the Engineers to a point in the
present channel. 1% to 1 slopes shall be constructed on each

side of the channel,

2 3. A gravel bed at least twelve inches in thickness shall
be laid in the channel, and riprap at least fifteen inches_ thick o
shall be placed on the gravel bed and to a height on the 1%:1
slopes of said channel to be determined by the Englneer, '

L. a. Gate Section, Material from the dam embankment is
carried in suspension in the water flowing in the stone gate -
0 passage, when the gate 1as open.

e -
e e et

‘ b. Investigation shall be made as to why this water 1ia
carrying material. The plans shall show a design for eliminating
this flow of solids,

embankment, roota grubbed out and the embankment top to be re- .
laid for a uniform height with the same elevation as the top of
the spillway abutments, , '

S. The said Textron Inc., shall cause the alterations and .

repairs hereinafter set forth to be incorporated in plans and @
] specifications by a competent Lngineer and submitted for the
approval of the County Commissioners.

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

T The cost of the above aspecific repairs shall be borne
by the owner,

Y COMMISSIONERS
q..&-.
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APPENDIX D

. HYDROLOGIC AND HYDRAULIC
e COMPUTATIONS

= Figure D-1 Drainage Area - Granlte Reservoir
: Dam D-1

Hydrologic and Hydraulic Computatilons D-2
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