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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

LaI NEDED .
JUN 2 9 1979

Honorable Edward J. King . -.

Governor of the Commonwealth of ,
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the Stiles Reservoir Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use

and is based upon a visual inspection, a review of the past performance 9'

and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and

"'  support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Central Water District, 14 Park Avenue, Worcester,
Massachusetts 01069, ATTN: Mr. Raymond Shea, President. L " .

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

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

Sincerely yours,

SIncl JO N P. CHANDLER
As stated olonel, Corps of Engineers

ivision Engineer

I' , S.2':.:

U S S S S S.S S S.S. S S.
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NATIONAL DAM INSPECTION
PROGRAM

- PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00983

Name of Dam: Stiles Reservoir Dam

Town: Leicester

County and State: Worcester County, Massachusetts

Stream: Bartons Brook - Tributary of the French River

Date of Inspection: November 16, 1978

Stiles Reservoir Dam is an earthfill dam about
500 feet long and 29 feet high. The upstream and down-
stream slopes are 1-1/4:1 and 2:1 (horizontal to
vertical), respectively. A downstrean stepped-stone
masonry wall, which is part of the original dam struc-
ture, is incorporated within the downstream embankment.
The spillway weir, which is 50 feet long, consists of t, *

IL a short ogee section with a stepped cascade. The
discharge channel is partially riprapped and covered

*' with brush and boulders. Two outlets exist at the
dam; one is a 60-inch diameter flood control outlet
installed after the 1955 flood, and the other is a
24-inch diameter low-level outlet.

There are deficiencies which must be corrected . "

to assure the continued performance of this dam. This
" conclusion is based upon a visual inspection at the
"* site, available engineering data, and limited evidence

of operational and maintenance procedures. Generally,
the dam is in poor condition. According to the Corps
of Engineers' guidelines on classification of hazard
potential, the dam has been placed in the "high"
hazard category.

The following are visible signs of distress
which indicate a potential hazard at the site: severeleakage through the dam in the vicinity of the low-

level outlet; upward seepage at the toe near the low-
level outlet; leak between the side wall and fill at

STILES RESERVOIR DAM
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the spillway south abutment; leak beneath the 60-inch
diameter outlet. Also, a possible seepage zone within
the downstream area of the north abutment of the dam
should be investigated. ...... .

Hydraulic analyses indicate that the spillway and
floodgate at the dam can discharge a flow of 1,730 cfs
with the water surface at El 845.6, which is the low
point on the crest of the dam. An outflow test flood
(full probable maximum flood) of 2,970 cfs at El 846.4
will overtop the dam by about 0.8 feet. The spillway - - -

and 60-inch outlet can discharge 58 percent of the test ' •
flood without overtopping the dam. Spillway discharge
alone with water at El 845.6 is 1,370 cfs or 46 percent

* of the test flood.

It is recommended that the Owner employ the ser-
vices of a qualified consultant to evaluate the severe
leakage that is occurring at the dam as well as the
possible seepage area. The consultant should also
perform a detailed hydraulic/hydrologic analysis to
evaluate the spillway capacity. In addition, the Owner
should clear the dam of all trees and brush to at least
50 feet downstream of the toe. The low-level outlet
should be repaired and made operable. After the evalu-
ation, the leakage should be repaired. The joints ...--

within the 60-inch diameter outlet should be monitored
for evidence of movement and repaired or further eval-

uated. All holes on the crest of the dam should be , •
filled. 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. In the interim, the
60-inch outlet should immediately be opened and the
reservoir drained to the elevation of the invert (El -
835.2). An alternative to these recommendations would . -
be to breach the d drain the pond,-- -

dward M. Greco, P.E. - -
° # _I r oJ e c t M an ag er .' ."i i

t;s 7 j$ ?' letcalf & Eddy, Inc. I
Approved by: '-YONAL Connecticut Registration

STEPHEN "S t p e . B s h o p , P E L . ..[ - .' ' -[BISHOP
Vice President No 9703 •

Metcalf & Eddy, Inc. .S No 90 "

Massachusetts Registration N A I-
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• w wU 4°-P" "



This Phase I Inspection Report on Stiles Reser-voir Damn 0

has been reviewed by the undersigned Review Board members. In our
opi-aion, the reported findings, conclusions, and reco=7endations are
consistent with the Recon-e-nded Guidelines for Safety Insnection of
Da-, an(: with good engineering judgment and practice, and is hereby
sub=nitted for approval.

JOSEPH A. MCELROY, MI21ER
Foundation & Materials Branch
Engineering Division

CARPNEY x4. IhRzTAN, -=FR
Design Branch
E-ngineering Division

(ief, eservoir Control Cer ~
'ater Control Branch
Engineering Division

APPROVAL RECO'tENDED:
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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-
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.

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 sta-
bility and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a
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
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 Flood"
for the region (greatest reasonably possible storm run-
off), 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 inadequate condition.
The test flood provides a measure of 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.

STILES RESERVOIR DAM
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SECTION 4

OPERATING PROCEDURES

0
4.1 Procedures. According to the Owner, the dam is

inspected weekly by representatives of the Central
Water District. If flooding is anticipated, or
large rainfalls are expected, the gates reportedly
would be opened to lower the reservoir level. The
Reservoir is drawn down 3+ feet every winter in
anticipation of high spring runoff.

4.2 Maintenance of Dam. According to the Owner, the
dam is maintained periodically, usually in the
Spring by cutting brush and vegetation. Also, the
dam is apparently examined for hazardous condi- 0
tions and such conditions are repaired. However,
the severe leakage observed during the inspection
has been noted for several years in prior inspec-
tion reports.

4.3 Maintenance of Operating Facilities. The low-
level outlet (24-inch diameter) is not used and
apparently not maintained. It is assumed inoper-
able. The gates to the 60-inch outlet are
reportedly maintained and cleaned when needed.
During the inspection, some debris was observed
lodged in the gate causing it to leak. The
operating mechanism to the gates was in good
condition and was operable.

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

4.5 Evaluation. Accoring to the owner, there is a
regular program of maintenance for the dam. Based
on the results of the visual inspection it is
concluded that additional maintenance is required.
A systematic and complete inspection, maintenance
and surveillance program should be instituted at B
this dam.

STILES RESERVOIR DAM
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adjacent to the Reservoir where there are
numerous residences. The drainage area con-
sists mainly of swamps and hills.

e. Downstream Channel. Discharge from the spill-
way enters Bartons Brook which flows into
Greenville Pond and then into Rochdale Pond,
eventually ending in the French River about
2-1/2 miles downstream. The discharge channel
immediately adjacent to the dam has trees and S
saplings lining the channel and within the
channel. Baldwin Street crosses Bartons Brook
and River Street crosses between Bartons Brook
and Greenville Pond. Both roads form an
obstruction to flow. The Village of Rochdale
is immediately downstream of Rochdale Pond. 0

3.2 Evaluation. The above findings indicate that the
dam is in poor condition, and there are several
deficiencies which require attention. Although
the owner stated that from time to time, the leaks
which have occurred in the past are repaired by -
grouting, there still remain serious leaks within . -
the dam that form a potential hazard. Recommended
measures to improve these conditions are stated in
Section 7.3.

STILES RESERVOIR DAM
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Riprap on the upstream slope appeared to be in
fair condition. Some slight depression along
the crest at the downstream side was noted as
well as some small holes less than 12 inches 6

in diameter and 6 inches deep. T here were
trees and small brush along some areas of the
downstream slope. The toe of the dam had many
trees and saplings growing. A large area of
standing water was noted in the downstream
area to the north of the outlet discharge S

channel (see Figure B-1).

c. Appurtenant Structures. The 50-foot long
spillway and stepped cascade appeared to be in
fair condition except for the leak previously
noted. Small trees were growing within the 0

discharge channels. In addition, the channels
contained some small boulders.

The gate-operating mechanism to the low level,
although apparently not operable, appeared in
fair condition. The housing for the mechanism 0
was also in fair condition. The mortared

stone masonry wall built around the valve and
stem was leaking through joints where mortar
was missing.

The 60-inch gate and conduit appeared in fair •
condition. The gate was clogged with a piece
of debris so the gate could not be fully
closed and was leaking. The gate however is
in operable condition and the mechanism
appeared well maintained.

The outlet conduit, consisting of sections of
60-inch diameter concrete pipe, was in fair
condition. Signs of movement at the joints of
the pipes were noticed and the joints were
stained. Water was observed seeping into the
conduit at the joints within the lower third _
of the pipe.

A stone masonry wall at the toe of the dam
deflects the spillway discharge to the stream
bed and also protects the downstream toe area
from erosion.

d. Reservoir Area. The area around Stiles Reser-
voir is sparsely developed except immediately

STILES RESERVOIR DAMlo
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SECTION 3

VISUAL INSPECTION _"-•

3.1 Findings

a. General. The Phase I Inspection of the dam at
Stiles Reservoir was performed on November 16,
1978. A copy of the inspection checklist is S
included in Appendix A. Previous inspections
of this dam and of the original dam at this
site have been made by others since 1923. A
partial listing of these inspections is in
Appendix B. The latest inspection by others
was made in 1977 by personnel from the Massa- S
chusetts Department of Public Works. A copy
of their report is included in Appendix B.

b. Dam. Stiles Reservoir Dam is an earthfill dam
that has a history of leakage since at least
1923. Past inspection reports have documented I S
various leaks at the dam. At the time of the
Phase I inspection, there were three areas of
leakage noted. A serious and apparently
perennial leak occurs in the vicinity of the
low-level outlet. Water, estimated flowing at
50 to 70 gpm is discharging immediately to the
south of the 24-inch low-level outlet from
beneath the dam. The water appears to be
clear, however. Several feet downstream of
the outlet and within the discharge channel, a
small, approximately 6-inch diameterupward
seepage zone was noted. Water flowing to the
surface did not appear to be dislodging soil
particles. A second leak was noted within the
south spillway abutment near the toe of the
dam. A small cavity was noted between the .-. -

training wall and earth abutment. A third
small leak was noted flowing beneath the S

60-inch concrete conduit.

Water was not observed to be flowing out of
the 24-inch outlet. Apparently, the gate
valve is fully closed. The 12-inch diameter
corrugated metal toe drain appeared to be S
operable as a 1 to 2 gpm flow was estimated
coming from the drain north of the low-level
outlet and a trickle coming from the drain
south of the outlet.

STILES RESERVOIR DAM S
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2.4 Evaluation

a. Availability. There is limited engineering
data available. 0

b. Adequacy. The lack of detailed hydraulic,
structural, 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 with the field survey conducted during
the Phase I inspection indicates that the I S
available information is valid.

-'. ..

STILES RESERVOIR DAM
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SECTION 2

ENGINEERING DATA 6

2.1 General. There are three drawings dated June,
1957, showing Plan of Repairs to Stiles Reservoir
Dam, and one drawing dated April, 1958, titled
Revised Plan of Repairs to Stiles Reservoir Dam.
Copies of the drawings, which are included in
Appendix B of this report, were obtained from the
Worcester County Engineering Department. The
drawings show proposed repairs to the embankment
and spillway and addition of toe drains and flood
gates.

According to the Owner, the reservoir and dam have
been part of a study for possible hydroelectric
power generation. As part of this study,
hydraulic computations have been completed.

No other plans, specifications, or computations
are available from the Owner, State or County . --
relative to the design, construction or repair of
this dam.

We acknowledge the assistance and cooperation of S
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
Iagallo.

Also, we acknowledge the cooperation and assist-
ance of personnel from the Worcester County
Engineer's Office: Messrs. John O'Toole and
Joseph Brasauskas and Mr. Raymond Shea, who
answered questions for the owner. .

2.2 Constructon Records. The only construction
records are the 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 Operating Records. No operating records are
available, and there is no daily record kept of
the elevation of the pool or rainfall at the dam
site.

STILES RESERVOIR DAM
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(5) Upstream channel: bottom is gravel fill'

(6) Downstream channel: flat, stone-lined .
boulder covered

(7) General: 11 foot wide by 4-1/2 foot high .,.

concrete box culvert and two 5-foot concrete -

pipe culverts under gravel road, 200 feet
downstream

J. Regulating Outlets. There are two regulating
outlets at the dam. The first, a 60-inch
diameter pipe conduit controlled by a steel
sluice gate, was installed after the flood of
1955. The control gate operating mechanism
(hand crank) is located in a locked structure
at the south abutment of the spillway. The
second (low-level) outlet, which is assumed to
be inoperable since it has not been operated
for many years, is located about 160 feet from
the north abutment of the dam within the . -

embankment. The outlet consists of a 24-inch .
diameter cast-iron pipe with a corrugated metal
extension. The outlet is controlled by a valve
situated in a well on The upstream slope. The
operating mechanism is housed in a locked

I structure. L *

...- :-..)- 
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f. Reservoir Surface (acres)

*(1) Top dam: 325

*(2) Test flood pool: 325

(3) Flood-control pool: N/A

(4) Recreation pool: 325

(5) Spillway crest: 325

g. Dam

(1) Type: (arthfill
O

(2) Length: 500 feet

(3) Height: 29 feet

(4) Top width: 15 feet

(5) Side slopes: upstream- 1-1/4:1
downstream - 2:1

(6) Zoning: Unknown

i (7) Impervious core: Unknown

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

9 i. Spillway O

(1) Type: ogee

(2) Length of weir: 50 feet

(3) Crest elevation: 842.0 MSL (assumed bench-
mark)

(4) Gates: None

*Based on the assumption that the surface area will not
increase significantly with changes in reservoir eleva-
tion from 842.0 to 845.6.

STILES RESERVOIR DAM
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the United States Geological Survey (USGS)
topographic map (1969) water surface elevation
for Stiles Reservoir.

(1) Top dam: 845.6 to 846.8

(2) Test flood pool: 846.4

(3) Design surcharge: Unknown

(4) Full flood control pool: Not Applicable

(N/A)

(5) Recreation pool: 842.0

- (6) Spillway crest (ungated): 842.0

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

(8) Stream bed at centerline of dam: 817.1

(9) Maximum tailwater: N/A

d. Re.ervoir

(1) Length of maximum pool: 9,700 feet

(2) Length of recreation pool: 9,700 feet

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

£e. Storage (acre-feet)

(1) Test flood surcharge: 1,450 (Net) at
El 846.4

(2) Top of dam: 3,100

(3) Flood control pool: N/A

(4) Recreation pool: 2,700 (Approximate)

(5) Spillway crest: 2,700

STILES RESERVOIR DAM
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*. . 1.3 Pertinent Data

a. Drainage Area. The approximately 2,880 acre
T4.5 square mile) drainage area includes
numerous swamps and brooks in both Spencer and
Leicester, Massachusetts. The area is largely
undeveloped, wooded and swampy. Several elon-
gated hills are located within the drainage
area Several residences occur within the drain-
age area although most of the residences are

• - situated along the shores of the reservoir.

b. Discharge. Normal discharge is over an ungated
• spillway. The spillway, which is about 50 feet

long, consists of a short ogee section with a
stone cascade. The crest of the spillway is at
El 842.0. The excavated channel at the
spillway is at El 831.0. Flow is directed
parallel to the toe of the dam where it
intersects the natural stream bed downstream
from the low-level outlet. Flow passes under a
gravel road and continues to Bartons Brook,
about 400 feet downstream. Flow discharges to
Greenville and Rochdale Ponds further
downstream.

The flow discharges into the French River at
Rochdale, about 2-1/2 miles downstream from the
dam.

The spillway and 60-inch outlet can discharge
an estimated 1,730 cfs with the water surface
at El 845.6, which is assumed to be the low
point on the crest of the dam. Under the full
PMF, the dam will discharge 2,970 cfs at El
846.4 and the crest would be overtopped by
about 0.8 feet. The spillway alone can dis-
charge 1,370 cfs while the 60-inch outlet will
discharge 360 cfs.

The maximum flood level at the dam is unknown.
Past inspection records infer that the dam was
not overtopped during the 1938 flood. There is
no evidence that the dam was overtopped in the
1955 flood, although there was some reported
damage to the dam.

• . c. Elevation (feet above Mean Sea Level (MSL)). A
benchmark at El 842.0 was established at the

"" spillway crest. This elevation was based upon ""
PS

STILES RESERVOIR DAM . .
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" 2stand is over a wood platform in poor condi-
tion. The mechanism is also housed in a locked

[ structure, which is on the crest of the dam. - _

g. Purpose of Dam. Water is stored in Stiles
Reservoir to provide process water for Rochdale
Mill which is also owned by the Central Water
District. Local residents and campers at a
YWCA camp also use the reservoir for recrea-

a, tional purposes.

h. Design and Construction History. Available
records did not indicate the exact date of
construction. The owner stated the dam was
constructed between 1863 and 1865. Past
inspection reports mention reconstruction work 6
in 1887. Drawings (three sheets) dated June,
1957, show a plan of repairs to Stiles Reser-
voir Dam. These drawings show proposed repairs
to the spillway embankment and addition of a
toe drain. A second drawing dated April, 1958,
shows revisions and also includes a proposed
60-inch outlet. No other plans and records are
available on the design and construction of the
dam.

Past inspection records dating back to 1923,
IL which were reviewed at the Worcester County

Engineering Department, indicate a history of
leaks at the dam. Correspondence ordering
repairs at the dam was also examined. At one
time during 1956, emergency repairs were made
to the spillway by the U.S. Army Corps of

L Engineers. Guillio Construction Company
reportedly reconstructed the downstream slope
in 1957 and also extended the 24-inch diameter

..- low-level outlet pipe.

Further, the Owner stated that when leaks
occured in the dam, they had been repaired by . ° -.

grouting. No specific information is avail-
able on this grouting.

i. Normal Operating Procedures. The dam is
maintained by personnel of the Central Water
District. Weekly visits are made to the dam 0
according to the owner. During the winter, the
reservoir is reportedly lowered about 3 feet

- below the spillway crest in preparation for the
high spring runoff.

STILES RESERVOIR DAM
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Drawings, available at the Worcester County
Engineering Department, as well as past
inspection reports indicate that 12-inch

IL diamater perforated toe drains were installed
when the downstream embankment was extended
over the masonry wall. Outlets to these pipes
are visible at the headwall for the low-level --

outlet.

Four drawings, which were obtained from the
Worcester County Engineering Department, are
included in Appendix B. These drawings, dated
June, 1957, and April, 1959, show plans of the
original dam with downstream stepped-stone wall
as well as proposed repairs to the dam.

c. Size Classification. Stiles Reservoir Dam is
* .- classified in the "intermediate" category since

it has a maximum height of 29 feet and a maxi-
mum storage capacity of 3,100 acre-feet.

d. Hazard Classification. Although the immedi-
ate downstream area of the dam along Pine
Street and River Street is sparsely populated,
most of the residents along River Street would
be effected by a failure of the dam. Further
downstream, the villages of Greenville and Roch-3 dale could also be impacted. Were the dam to
fail, numerous lives could be lost and signi-
ficant property damage would occur. Accord-
ingly, the dam has been placed in the "high"'
hazard category. .-

e. Ownership. The dam is owned by the Central
Wter District, a private utility company, 44
Park Avenue, Worcester, Massachusetts 01609.
Mr. Raymond Shea, President (617-752-5416),
gave permission to inspect the dam.

- f. Operators. The dam is operated by personnel of
the Central Water District. The flood out-
let at the spillway can be opened by a hand
crank located at the abutment of the spillway.
The mechanism is located within a locked struc-
ture. The low-level outlet has apparently not
been operated in recent years and is assumed
inoperable. Moreover, access to the operating

STILES RESERVOIR DAM
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b Description of Dam and Appurtenances. Stiles

Reservoir Dam consists of an earthfill dam
[ about 500 feet long and 29 feet high (see

Figures B-I and B-2). The upstream and down- . .

stream faces are sloped about 1- /4:1 (hori-
zontal to vertical) upstream and 2:1 down-
stream. Drawings and records of past corres-
pondence available at the Worcester County

A Engineering Department indicate that the 0
original downstream stepped-stone masonry
wall has been incorporated in the present
embankment. The crest of the dam averages
15 feet wide with an average elevation (El)
about 846.0. The upstream slope has riprap
protection. The abutments of the dam tie .

.- into natural ground at each end.

* The spillway, located at the south end of the
dam, is ungated, without flashboards and con-
sists of a 50-foot wide short ogee-type crest
which discharges to a stepped cascade. The S
spillway crest is at El 842.0 while the

. streambed at the spillway is at El 831.0.
The discharge channel, which is stone lined,
directs the flow to a natural streambed which
extends through a 4-1/2-foot by 11-foot box3 culvert and two 5-foot reinforced concrete S
pipe culverts under a private gravel road.

There are two outlets within the dam. The
first outlet consists of a steel sluice gate -..-
controlling discharge through a 60-inch
diameter concrete pipe. The gate-operating •
mechanism is housed in a locked structure.
The outlet discharges into the downstream
spillway channel, which is south of the spill-

- - way and was constructed shortly after the
1955 storm.

A second outlet, which is the low-level out-
let, consists of a 24-inch diameter pipe.
The original 24-inch pipe ended at the

* - stepped stone wall within the embankment and .. -
was later extended by installing a 24-inch
diameter corrugated metal pipe. The low- S
level outlet now terminates at a stone head-
wall at the toe of the downstream embankment. ..
The invert of the low-level outlet at the
discharge end is about at El 817.0. The

*,. outlet gate-operating mechanism is housed in
a locked gate house. .

STILES RESERVOIR DAM
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NATIONAL DAM INSPECTION

PROGRAM

PHASE I INSPECTION REPORT

STILES RESERVOIR DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England 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 28,
1978, has been assigned by the Corps of Engineers
for this work.

.- b. Purpose:

" (1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public t
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.

1.2 Description of Project

a. Location. The dam is located on Bartons
Brook, a tributary of the French River, in
the Town of Leicester, Worcester County,
Massachusetts (see Location Map).

STILES RESERVOIR DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General. Drainage to Stiles Reservoir
originates principally in wooded hills and -.

swampy areas in the Town of Spencer to the
west of the reservoir. The drainage area
consists of about 2,880 acres (4.5 square
miles) of sparsely populated areas. The dam
at Stiles Reservoir is an earthfill dam. The
spillway weir, situated at the south abut-
ment, is about 50-foot long, short ogee-type
with a crest at El 842.0. There are no provi-
sions for flashboards on the spillway.

Overtopping will occur over the low point on
the crest of the dam at El 845.6. A 24-inch
diameter low- level outlet apparently not
operated in past years, is located within the
embankment and has an invert of El 817.1. A .-

flood outlet consisting of a 60-inch diamater
pipe and manually operated sluice gate is
located at the south abutment of the spillway.

IL The gate is operable. The invert of the out-
let at the entrance is approximately El 835.8.
The capacity of this outlet is 360 cfs with a
water surface at El 845.6. The reservoir
level could be lowered 1 foot below spillway
crest by this outlet (to El 841.0) in about -14 hours. .

b. Design Data. There are no hydraulic compu-
- tations available for the design of this dam.

The Owner reportedly has hydraulic computa-
tions for the facilities completed by personnel
from Worcester Polytechnical Institute for a
proposed hydroelectric project.

c. Experience Data. Hydraulic records are not
available for this dam. Past inspection reports .. -

infer that the dam was not overtopped in 1938.
The records are unclear about the 1955 flood.
However, past records mention sandbags were

" "placed on top of the dam during the 1955 flood
and later the embankment was raised

-o.. ' ,STILES RESERVOIR DAM
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1 foot. This indicates that the dam may have
been very close to being overtopped.

d. Visual Observations. The spillway appears in
good condition except for the leak within the
south abutment. The training walls have been -.-

repaired in the past and consist of concrete
-* and mortared stone masonry. There is a

concrete cap on top of the walls. Some cracks
at the joints of the stone wall were noted. I S

The spillway which is ungated has no provi-
sions for flashboards. The crest is a short

*. ogee type section discharging to a stepped
cascade. The approach channel to the spill-
way is unobstructed. The discharge channel is 6
riprapped for a short distance below the
spillway and is filled with some boulders and
small brush.

A 60-inch diameter outlet was constructed
after the 1955 storm. The outlet is oper-

*. able, and discharges into the spillway channel
located in the south abutment of the dam.

A 24-inch low level outlet within the dam
apparently has not been operated recently. -

* The operating mechanisms for each outlet are
housed in locked structures.

." e. Test Flood Analysis. The Probable Maximum, -
Flood (PMF) rate was determined to be 950 cfs
per square mile. This cal-ulation is based on

I the average slope of the drainage area of 2,5
percent, the pond-plus-swamp area to drainage
area ratio of 21 percent, and the U.S. Army
Corps of Engineerst guide curves for Maximum
Probable Flood Peak Flow Rates (dated December . .

1977). Applying the full PMF to the 4 .5
square miles of drainage area results in a
calculated peak flood flow of 4,300 cfs as the
inflow test flood. By adjusting the inflow
test flood for surcharge storage, the maximum
discharge rate was established as 2,970 cfs
(600 cfs per square mile), with a water sur-
face at El 846.4. This assumes the low-level
outlet is inoperable.

Hydraulic analyses indicate that the spillway
and flood gate could discharge 1,730 cfs when

STILES RESERVOIR DAM .
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the water surface is at El 845.6 which is the .

low point on the crest of the dam. The spill- -

way alone could discharge 1,370 cfs with water
RI at the same elevation. The maximum discharge

rate established for the full PMF is 2,970
cfs. The crest of the dam will be overtopped
by about 0.8 feet under these conditions.

f. Dam Failure Analysis. Assuming a failure of
the dam with the water surface at El 845.6,
which is the low area on the crest of the dam,
the peak discharge flood flow would be about
34,800 cfs. At El 845.6, the spillway and
60-inch outlet would be discharging 1,730 cfs
which would produce a 5 foot depth of flow.
Failure of the dam would produce a total depth
of 18.5 feet in the channel. It is probable
that the resulting flood would have a severe
impact on many residences along River Street.
Also, the Village of Rochdale could be impacted
by flooding.

STILES RESERVOIR DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Stiles Reservoir Dam
is based on a review of available drawings and
the visual inspection conducted on November
16, 1978. A detailed discussion of the visual
inspection appears in Section 3, Visual
Inspection. Based on this inspection, the dam
is judged to be in poor condition.

Those factors which are considered of major
importance to the stability of the dam include
the three areas of leakage observed during the

- inspection. Severe leakage through the dam at
the area of the low-level outlet appears
serious. Also of concern is the leakage at
the foot of the south training wall to the

S.spillway. The leakage beneath the 60-inch

diameter outlet also presents a hazard. The
upward seepage condition at the downstream toe
within the low-level outlet discharge channel
could present a hazard to the stability of the
dam.

" b. Design and Construction Data. Discussions
with the Owner, County and State personnel .-

indicate that there are no available plans,
specifications or computations on the design,
or construction of the original dam.

Drawings of repairs made to the spillway and
embankment are included in Appendix B.

Information does not appear to exist on the
type, shear strength, and permeability of the
soil and/or rock materials of the embankment.

c. Operating Records. There is no instrumenta-
tion of any type in Stiles Reservoir Dam, and
no instrumentation was ever reported installed •
in this dam. The performance of this dam
under prior loading can only be inferred from -"""

physical evidence at the site.

STILES RESERVOIR DAM
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d Post-Construction Changes. There are no as-
built drawings available for Stiles Reservoir
Dam. Based on visual evidence, and field 0

measurements, the dam appears to have been
repaired essentially as shown on the 1957 and
1958 drawings.

e. Seismic Stability. The dam is located in
Seismic Zone No. 2 and in accordance with ,
Phase I "Recommended Guidelines" does not
warrant seismic analyses.

STILES RESERVOIR DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Based upon a review of available
* drawings, the visual inspection of the site "

and limited operational or maintenance infor-
mation, there are deficiencies which must be
corrected to assure the continued performance
of this dam. Generally, the dam is considered
to be in poor condition. Several signs of
distress were observed at the site: severe
leakage beneath the embankment at the low- 0
level outlet area; upward seepage of water
near the downstream toe of the dam at the
low-level outlet area; seepage at the south
spillway training wall; seepage beneath the
60-inch diameter outlet. Possible seepage and
standing water downstream of the north abut- 5
ment should also be investigated. In addi-
tion, other maintenance functions such as
control of vegetation on the dam and repairing
low-level outlet should be undertaken.

Hydraulic analyses indicate that the spillway
and 60-inch outlet can discharge a flow of

*: 1,730 cfs with the water surface at El 845.6
which is the low point on the crest of the
dam. An outflow test flood of 2,970 cfs (full

I [ probable maximum flood) will overtop the dam
by 0.8 feet. The spillway alone will only dis-
charge 1,370 cfs with the water surface at El
845.6.

b. Adequacy. The lack of detailed design and " "
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the- 0
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 S
measures outlined below should be implemented * -
by the Owner within one year after receipt of - .

this Phase I Inspection Report.

STILES RESERVOIR DAM
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d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below in Section 7.2
Recommendations.

7.2 Recommendations. In view of the concerns over the
continued performance of the dam, it is recom-
mended that the Owner employ a qualified consult-
ant to investigate and evaluate the leakage and
upward flow of water at the dam within the down-
stream toe area and spillway. In the interim, the
60-inch outlet should be opened to reduce the
pressure head within the embankment and foundation.
The consultant should also perform a detailed
hydraulic/hydrologic analysis to evaluate the
spillway capacity.

Recommendations on repairs and maintenance proced-
ures are outlined below under Section 7.3, Remedial
Measures.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following:

(1) Immediately open the 60-inch outlet and
drain the pond to the invert elevation (El
835.2).

[ (2) Repair the leaks indicated in Section 3,
Visual Inspection, based on recommenda-
tions by a qualified consultant.

(3) Clear the trees and brush from the dam and
within 50 feet of the downstream toe. The
discharge channel should also be kept
clear of trees and brush.

(4) Repair the low-level outlet.

(5) Monitor the joints of the 60-inch diam-
eter outlet for evidence of further
movement and repair.

STILES RESERVOIR DAM
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(6) 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.

(7) periodic technical inspections of this dam
should be continued on an annual basis

(8) 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 listed above and the maintenance
procedures itemized would be to breach the dam and
drain the pond. However, this may be an undesir-
able alternative because of water required at
Rochdale Mill as well as for the aesthetic value of'
the area and property adjacent to the Reservoir.

STILES RESERVOIR DAM
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APPENDIX A

PERIODIC I14SPECTION CHECKLIST *

STILS REERVOR DA



PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT STILES RESERVOIR DAM DATENov. 16, 1978

TIME 2:30 p.m.

WEATHER Clear & cool

W.S. ELEV. 8 4 1 .4 _U.S. ____LUXS.

PARTY: Assumed benchmark El. 842
Top of spillway crest

1. R. Weber 6 _______________

2. H. Lord7._ _ _ _ _ _ _ _ _ _ _ _ _ _

3. D. Cole8._ _ _ _ _ _ _ _ _ _ _ _ _ _ _

W. Checchi9._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. E. Greco 10. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PROJECT FEATURE INSPECTED BY REMARKS

1.Dam R.Weber/E. Greco

2. Spillway R.Weber/L. Branagan

~4.

5.e-1f
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PERIODIC INSPECTION CHECK LIST - -

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PROJECT FEATURE Dam NAME R. Weber

DISCIPLINE Geotechnical NAME

AREA EVALUATED CONDITIONS --

DAM EMBANKMENT

Crest Elevation Varies from 845.6 to 846.8

Current Pool Elevation 841.4

Maximum Impoundment to Date Unknown

Surface Cracks
Nnne visihi.

Pavement Condition Grassed slopes-maintained on crest

Movement or Settlement of Crest None along crest, top of slope periodic
surface depressions

Lateral Movement None visible

Vertical Alignment Fairly level except for depressions
at top of slope

Horizontal Alignment Straight from abutment to abutment ,

Condition at Abutment and at Good
Concrete Structures

None visible-small brush and sapplings
Indications of Movement of on slope indicate no movement
Structural Items on Slopes

Trespassing on Slopes Footpaths

Sloughing or Erosion of Slopes Slight sloughing visible near top of
or Abutments slope in some areas

Riprap on upstream slope vegetation
Rock Slope Protection -Riprap and small brush in riprap
Failures

Unusual Movement or Cracking at None visible
or near Toes

Leak in downstream toe within area of
Unusual Embankment or Downstream 15" outlet 50-70 GPM (estimated) S

Piping or Boils Upward flow of water in seepage area

Foundation Drainage Features Unknown

Toe Drains Partial 12-inch diameter

Instrumentation System None

page A-of -
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PERIODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PROJECT FEATURE Control Tower at Spillway NAME R. Weber

DISCIPLINE Geotechnical NAME__ •

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition Good

Condition of Joints Good

Spalling None visible

Visible Reinforcing None visible

Rusting or Staining of None visible
Concrete ,

Any Seepage or Efflorescence None visible

Joint Alignment

Unusual Seepage or Leaks in Debris caught in gate .

Gate causes leakage

Cracks None visible

Rusting or Corrosion of Steel None visible

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System -_ _-"-"._-

Service Gates Good

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System
in Gate Chamber _"-"-"

page A- 3 of 7
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PERIODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978
Control Tower

PROJECT FEATURE at Embankment NAME R. Weber

DISCIPLINE Geotechnical NAME__ _______

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural Mortared stone masonry

General Condition Fair

Condition of Joints
S

Spalling Some mortar missing

Visible Reinforcing

Rusting or Staining of
Concrete

Well around gate valve leaks .

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in
Gate

Cracks Minor at Joints

Rusting or Corrosion of Steel

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates Assumed inoperable • . -

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System
in Gate Chamber .....__ _"

page A-4of 7 %
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PERIODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PROJECT FEATURE OtePpeNAMERWer

DISCIPLINE Geotechnical NAME______________

AREA EVALUATED CONDITION

OUTLET WORKS -OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete __________________

Rust or Staining_________________

Spalling

Erosion or Cavitation _________________

Visible Reinforcing __________________

Any Seepage or Efflorescence

Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Over- Small sapplings and brush within
hanging Channel channel

Condition of Discharge Fair - bounded by masonry
Channel wall and earth slope

*for spillway discharge channel see Spillway check sheet.
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~1c in~ In czcv:rnl p~ricer trt. ths Lrnba!2:n'nL. i~

~~.ri ~ ;z 'i:>1).h c.cw .en in tA~c~ !I--crvoir so tha.t the loet'tio2l or thu):c

th. o301hci.t t xc m ~rc~tay ',.o found by- thc use- or nnal~t.nz dlcj

TCh. arnii bln:a ploccod on tho cnbaiem:mv tn tor thc flocd of

ku':~~ 19, i5 >olbe irvcd rnd a selcctod csarth fill 11bo li

Ia byn-cro In ttii' plae. 1:1 ICrn!:S 3hall be tract.d throujh Lsio dan RnIl

. - c-i-ci 'u. tio of~c a lay-or of concrete placod on the upstra.a osid.

er .. tU'. "'Ir.clficd by 1ir,-inccr.

1i1 u,)ztr.ceri amrmnv.:-r..jt rlQpo shall 1 o L*lottcncd to 24: 1; h

1
s,.c zdoff', ~r&it'. urlccklri< sheot pilin ~ Lidl rn

-- 3,c .. c u La t . to o , .:' -

T T. T7'
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Atte ,-etbig -W the G'nun~y Cmum ieaiuamri i the CjOunt, -of Wbrcestr, )frgwu:and
holde. at Worcrt-~er, withiin anti for -cud ',. :tuity, on the, Firat, lWesd6.
of!~ ojpteilit."r ,A. D.. 1P, ,being the 6th& ddyoU~f SeptbsE 187 .

k 9,f 5 -i wvhich. mctwaj 'were present

.iUC'STER COMITY CIMI-3IcN0flfl

(RJflLIRIVD by'. saidi "oun-.1 "orumi.aicner-.,thb.t, Pn--ovpae-w

ip r,. drnm oyned,-by the. S~jLE7RjES.RV OIR7COflOrjATTN~ Att ~b t Jiv '

irtfirreidant. tilea :Reacrycir "orp~rionio,ojs A~aoola bd4 rI

4 W

9rpocjiu- the tcwn otfLeleestc~r, Ilan isoachueb tore. ~

Joseph- A. Aagero...

Edward IP4 Bld--
WOHRGZSTIER COtUTY -CO0lI-LSI1 B .
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3 TOWN OR CITY delCe-.fAe,- DECREE NO. 7VOZ PLAN NO. F'/ DAM NO. 25 -07
LO..ATION eylle.' jFce-Vo,p- -orq._2o /,Cooo,000. Cu. F;1 C. C. DOCKET NQ.

D~ ESCRIPTION OF OAM /..oo - DESCRIPTION Of RESERVOIR a WATERSHED

ype $ro-nw"e 510,4- -a,,v Name, of Main Stream

i eugth 6 75o,44 1 any other Streams-

Heleht 2 7.o 4/ wa-fe 0 y~ IiS5 ,vec, Length of Watershed (7raceI A4, knea-i-4:7,)

Thickness top 2 J2, J-i .d/3 #jsv: Width

bolto" 7/Is7 Watershed Cultivated

Downstream Slope Zarqe r,,7l Alc/-Je, A Percenut In Forests

Upstream /.~Steepness of Stops

Length of Spillway p9 ~~./ 4 Kind of Soil

Sie f Gates ivaf/e on./Y - 24 -Cpp El 7 se No.of AcreslinWatershed 2560. 4' 4o Sq Afik'e- 0
Location of Gates j, A0 r oI 0 2oF9 of i// r ecA &~y 4o..~ gsioor'roir
Ftashboardis used A0 eLength of Resercir 4/-9o.A/
Width Flashboards or Gates -Width

Damn designed by -Mas Flow Cu. Ft per Sec.

- constructed by -Head or Fisshboseda. Low Wait 2 3.0 jr,
Year constructed _____________-igh -

GENERAL REMARKS GE ERA REMARKS

rofkw7ce A.. ZX1C- 0--.~- C--~Ofv
Vavi M a7Y Ox'rd/n~a'c~c1 July /,r52 ~.v 0o,-( Wal 0 frr i pce z -0.

/dp~ec/4d.- OC 4, 192 5.r -1 sy'fJJ3pJ 23, / '

& J u/ /'9ZI:*/33'

-.// j i . /r , l/l Ac R-4%r- ffA~p 6 /7?,?-Z
/~,fi ,Y, Zbkof £vy' Par /7,74 Alg'-. /9ar ifSp" /s1934-

'pr~~if'ed pr.M/94o - Z..1/ 4

-Pee 9,/"-

a46 -7 '9Y43 1 0 t

/f /(.9' i. v62 fe WC . c 71.

a. ft. r

-Z.
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APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS .

Figure B-I Plan of Dam B-I

|! ~Figure B-2 Sections through Dam B-2

Figure B-3 Plan of Repairs, April 10, 1958 B-3

Figure B-4 Plan of Repairs, June 11, 1957 B-4
S

Figure B-5 Plan of Repairs, PLAN AND PROFILE,
June 11, 1957 B-5

Figure B-6 Plan of Repairs, PLAN AND PROFILE,
June 11, 1957 B-6

Previous Inspections (Partial Listing) B-7

County Commissioners Order for Alterations
S-- and Repairs B-8 -

* LLetter Report to Massachusetts Department of S
Public Works B-12

Letter Report to Worcester County Commissioners B-13

Inspection Report, July 9, 1976 B-15

I Letter Report to Charlton Woolen Mills B-19

Letter Report to Town Counsel, June 15, 1977 B-20

Inspection Report, June 17, 1977 B-22

Inspection Report, June 20, 1977 B-25

* Letter Report to Central New England Realty
Trust, July 18, 1977 B-28

STILES RESERVOIR DAM ,

. . . . , .W W... . .. . .. . . .. . . ... . * . . . . . . . -.-. "--'.

• - _' _ - '.. " " " '- '' " " " -- . ... . . . . . . . . . . . . .



PERIODIC INSPECTION CHECK LIST

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PROJECT FEATURE Spillway NAME R. Weber

' DISCIPLINE Geotech/Hyd. NAME L. Branapan •

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

Fair-erosion on right wall
General Condition some on left wall

Loose Rock Overhanging None
Channel

Trees Overhanging Channel None

Floor of Approach Channel Concrete and cobble

b. Weir and Training Walls

General Condition of Stone masonry, slight cracks,
Concrete some stones missing

Rust or Staining None

Spalling Some mortar at joints missing

Any Visible Reinforcing None
Rt. side between sidewall

Any Seepage or Efflorescence and abutment at toe

Drain Holes None

c. Discharge Channel

General Condition Fair _0

Loose Rock Overhanging None
Channel

Trees Overhanging Channel Some small trees

Floor of Channel Boulders, debris, vegetation

Other Obstructions None

page A-? o f_7.
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PERIODIC INSPECTION CHECK LIST I S

PROJECT STILES RESERVOIR DAM DATE Nov. 16, 1978

PROJECT FEATURESpillway NAME R. Weber/L. Branagan

5 DISCIPLINE Geotechnical NAME_ _ _ _ _

AREA EVALUATED CONDITION

OUTLET WORKS -TRANSITION AND

CONDUIT

General Condition of Concrete Fair to good

Rust or Staining on Concrete Staining at joints within condu-'

Spalling None visible-mortar displaced fromi oints "-..

Erosion or Cavitation None visible

Cracking None visible

Alignment of Monoliths

Alignment of Joints Some displacement of pipes

Numbering of Monoliths

IL1/ -
Leak into joints of conduit at bottom 3rd

*. of most joints.

pa-ge-i-[- 7 • ..

6 .
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COMMONWEALThA OF MASSACHUSETTS

COUNT .4OUuS. WORCENTER. MASSAONUMETFU

TCLIEIIIHOM PLCAUAMT 0-2441
.!OUCPH A. ASPERO, WORCESTIW1. CHAIRMAN

F"ANCS E. CASUIDY. WE8ETER

CiI OWARD P. BIRD. rrTCHOum August l~j 1956

* John A., VoJlpe, Commissioner
*Massachusetts Department of Public Works
* 100 Nashua Street

Boston# Massachusetts

Re Stiles Reservoir Dam,* Leicester, Massachusetts.

Dear Sir:

* We have been deluged with Inquiries and complaints from
residents of Worcester and surrounding areas who have summer homeE
on Stiles Reservoirs as well as by the residents of the towns who
feel that the County Commissioners are responsible for the delay
in rebuilding a new Stiles Reservoir Dam* We have also had
Inquiries from mill owners who are disturbed about the situation,
and the por'sibility of closing down their mills beoause the water
lcvel is now quite low*

31, in r-,-Atin,7 to be a rahrserious situation, and .-e hav-,
*'c..i^- r-~~i~;< ciidinc - poople with their complaints to

mc ' ~~wc ha, e felt., ha~t it in to our mutual advantaile
-- t thio csitu-iticn straightoned out; iii fe'nts Lha

ii ' lo.~ ver- y 111,. y to dcvclop irto a !1 nrq
I- , -Ud -id "-ly get nn -~trci~v3 dowrif P.13). o-' ra in
1pl-,s dravii by t~he Wort. stcr County E~ie.LL

c I t.. '..cpy cf %hich is ~In your off ico), and which -.s -

o xv tih il';o arkrcv.,l of all parties concorned, it wuuld s ~ *

t :cvi±- ble thlv't we arrange a confcrence in Booton, if poosiblo, p
i, o will get L- Attornecy f or the Stiles Reservoir Corporation to
rtteiid. We .1. here are extremecly worried about the rooponqibillt,-
Jn CL niyth1,,,g scrious does dovelop and it would be xruli we f,,19
~o ilot ilia rcccuotruction of this dam completed by tho !)tl p. ''

1121l --u pleozie lot me hear from you at once If a
to recol'.o tlhiq i7,iattei' can be arranged,

Vtery truly yours,

T C 9 'r1:)LY coQV : '-Tr, 0' 0



ali COMMONWEALTH Of MASSACHUSIETTS '

WORCESTER COUNTY ENGINEERING DEPARTMENT,
COURT HOUSE. WORCESTER, MASSACHUSETTS

TLEPHONE WORCKSTR 0,1441

I LESLIK 0. AROER , /
-I.o.-.---

January 24,1957 ,/'..V --.a-.

IS ..0\ii -.-

Court Hou"e

Board of County Commissianers V/~~Court House _ -.

- Worcester, Massachusetts I

Re: Stiles Reservoir ')am - No. 25.07 - Leicester.

Gentlemen:

Eighteen months have elapsed since the 1955 hurricane.
The stcpped stone apron of this dam was washed out by the
hurricanc, and the dam was left in a weakened condition.

.. it.cd h1;tes- Ar'-:y K.ncering Corps rebult thl".
-'.. ...r'. .... i" rll'.;, , Thc -pliway, hnwovcr, will bv .. .-;

S.;,1 i, ,J to ,inrIJn future flocd flowz. 1:111 ow.rn bWlo:; S
d r d - i iYc,oh River oin shares of stock in the btJ....

x. .n;~i'd I rveen, ">anaer of the Cnrlcton ,'oolen
C.'fp any, ;ochdnlo, has spent about 3500.00 of its' £ir.-"
ivoney to rin].e repairs to the embaniouent of the d:.wt. S

14r. ).,cveon c.illed ycsterday and told .no that he will
comple3te the repairs to the dsa if the othcr stockholders w.iill
turn 'heir stock over to him. So far, only Te2tvon mc.,
Jrint ,man, and h. & V. Specialties have stated thcj I ould 'iva
him I leir stock. 1r. Harry 6iff made no reply.

Sect.lon h.5 of the General Laws, Chapter 253 and aend-
rient. thercio st.ttes in part: "EverW exailation sbhC be
iuade )y a ccmpetent engineer who shall rcport to teio c Z:., - ........
loners in writin, whether he considers the structure .a.'.-
-iidi I i good condition, and if not, its ccntitioi, In dc1il id
tho u )rk or the changes required for safety and thc p',,hic .uo i.

.*C(jOl -1 47 stntes in part: "If, after notic in writii:"
tic 'o, ae, of a reservoir or dara which has been exwlined, the
'.:aid wncr refuses or neglects to make such repair. at
'7 :1i11 iioncrs order, they rnay, at the expense of tm. coiinL',
i '.,.c -,uch reservoir or da. to be altered and repui', rj, I ,

ioi rf:of removed or the wator di-aim cff, whi ,: ,
o", .-" ary for te r A'cty of life, 7propeiy,.
: ,stream below."

IS- IS
4 . . - . - . - , -



4 2.. County Commissioners tJanuat'y 24, 197

Section 48 states "The commissioners shall make such
orders as they may deem just as to the payment by the owner,

rcounty or other party of the costs and expenses incurred by
them wnder the three preceding sections, and if the reservoir

-. or dam was adjudged to be unsafe, said costs,,and expenses may
be ordered paid by the owner, with Interest, from tho time th.;- -

-.. were paid by the county."

It is m-y opinion that' a letter should be sent to
each stockholder of the Stiles Reservoir Corporation that
these alterations must be-made in accordance with the above -

Very truly yours,

WORCESTER COUNTY ENGINEERING DEPT*

L. 0. Marden, County Engineer

W .



INSPECTIOW R~EPORT -DAIiS LE1D "ES .VOiIR3

~iocation:C-WTown LEtCESTar,-- Dam No. 3-14-151-0-7

flame of Darn STILE 5 Inspected by W. REGANJi~

Date of Inspection //-e

2. Owner/s& per% issessors _______Prey. Inspection

Reg. of Deeds _______Pers. Contact_______

SChA&LTo Q WcoAe H hi. 11 r xv c- 1 STA Fu4r SV Le..ieder MAiSS,
at- iae St. e. No, City/Town St'ate Tel. Nj,.

(StaIec Pese~v'e:i T'rDst. EFJ LAvrEJ-TreL~TE)
2.

Name St. & N~o. City/Town State Tel, No.

3.
Name St, Noe City/Town State Tel. No*

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

Name: t.&Ho.:

City/Town: States Telfloos

49 No. of Pictures taken__ _ _ _ _ _ _ _ _ _ _ _ _0

5. Degree of Hazard: (if dam should fail completely)*

1. Minor _____________2. Moderate_*

3. Severe ____________4. Disastrous __________

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

.* /16o Outlet Controls Automatic ______Manual

Operative %V0 yes; ___________No.

~. Colmments: ho. . Ivy l ec k&,Bt A rojtA 6.,~I J. OQ

g~~JVisio4a SeA- o&A K&uce INdceJ-e

* ~~7. Upstream Face of Dara: Condition:ViiI) -1ece1/sb~Cev.-

1. Good ________2. Miner Repairs ___

3. Major Repairs ___4. 1Urgent Eepairs

nr%Comments:

E3- 15

S w * S S S 5 5 5 5 5



-2- 1i~. :0.3 1 S

9ownstream Face of Dams

* Conditions 11. Good _ _ _-2. Minor Repairs

3. ViaJor Repairs 4. Urgent Repairs

*Comments; V'ti -t' S b0r Us.7 )t ea km)

Tth~roJj mckil ev h k Yne~-p Jeue~c

9. Emergency Spillways

Conditions 1. Good _______2. Minor Repairs

3. Major Repairs V 4. Urgent Repairs

SCpmmentss l9, e 4e U j/ eJ u1 E t",Cr* 4

10. Water Level at time of inspections _____ft. above . below

top of dam _____prihCTpa spillway- I OCV ±

other__________

* 11. Summary of Deficiencies Noteds

Growth (Trees and Brush) on Embankment v -DowJjs*VW -%,PC omij

Animal Burrows and Washouts ___________________

Damage to slopes or top of dam__________________

Cracked or Damaged Masonry t S. .eeckw.i* (s.ee-g

Evidence of Seepage'r'

Evidence of Piping _______________________

Eros ion _______________________ _______ ___

* Leaks

Trash and/or debis impeding flow _________________

* Clogged or blocked spillway

Other

3-16 STILES RESERVOIR DAM
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.- 3lr- . . . . .. . I . . . . - .

Remar & Recommendations% (Fully Explain)

Anor0 - 4
CV" AA-IF IA U.. - . - . .

-3- ~ODi., tO -1e I '

3. "Over a 11 C onti.I onss ( y x n.

d 7 L4s. t ,, c/.. 4 Ca. , c/,,,. Lr ,, ,,,v,.4,

*~~~~~~~S ~- ,A-- 1-C-<eLr4A

AAie o.,,,-,,,, ~ 4 a' ~ t' t. - . A)

do 7~44-16 -

2. Minor repairs needed -_, /_. ._,. ,- -

3. Conditionally safe -major repairs- nec.dcd______

4. Unsafe

5, Reservoir Impoundment no loneer exists (explain)

recommend removal from inspection list

2TTLES RESERVOTR DA71

B- 17
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C) !EMCUTIVE OFFICE OF ENVIRONNENTAL AFFAIRS
DEPARDhIENT OF ENVIPoU?.mNTAL QUALITY ENGR. .- :--

DIVISIou OF WATZIWAYS

n~oveniber 8, 1976

C:iarl'on 'Woolen lills, 111C. RE: Inspection Dam -1.3-14=151-07
Stafford Street Stiles Reservoir Dam
Leicester, Massachusetts Leicester

Gentlemen;

on July 9, 1976 ,an Engineer from the Mlassachusetts Depart-
ment of Public Wlorf.s rade a visual ins-)ction of thie above dam. Our
records indicate the owner to be Stiles Reservoir Tr. , Ed Lareen, Tr.
If thi3 information is incorrect, -.-ill y7ou please notify this office.

The in~?ection -vas made In accordance -:ith the provisions of Chanter
253 of %t> assac.austts Gzn-.ra1 Lavs as arianded (Dam's Safetv Pct)
Cnanter 706 of the Acts of 1975 transferred the jurisdiction of the

( so-called "Daris Safety Program" to tiie Commissioner of the Departmz. nt
of Environmental Quality Engineering.

The rezults of the insnection indicate that tais dam is conditionally
safe. The follouing conditions cera noted that require attention-

The District Dams Engineer, ."r. Willis Paegan, recoronends that
this dam rciceive a consultant insnection. Enclosed is an.
application form Y'aica shiould !)o filled out and mailed to th3e
above address.

lie call taese conditions to your attention before they become seriousw.
and more c:',ensiva to correct. W1ith any correspondence pleaze in-
clude thie numbzr of the dam as indicatcd above.

Ciie". m'Vr...r&C.r.

cc:J..J.Lion.,

Leicczter, Salectrr'

B- 19



June 15, 1977

mr. Willard Regan
Departm~ent of Interi --1 Affairs -

Conmonw--alth of IY-.assachuL~ett3
403 Delmont Street
Worcester, MA 01605

Dear Sir:

I have been requested, as Town Counsel for the Tow..n of
Leicester, to examine and makc rcco~r~endations to th;e
Selectmen relative to the lowering or controlling of the
water level at the Burncoat Pond, Stiles~ [cservoir and
Ceder Meadow Lake in the Town of Leicester.

ToC.14y I have conferred with Ur. William Griffin, Chairman
ofA the Town Conservation Cozaiss-ion, Mr. Terence F~inan,
Executive Secretary of the Board of Selectmcn and :I~r.
R~aym~ond Shea, who has succeeded to the prop--rty interest
of the Carlton Woolen mills.

vle have been advised by Mr. Shea that your off ice has
authorized Mr. Shea to lower the dam at Burncoat in order
to effect repairs which were rcom.-nended by you following
an inspection in August of 1976. -.e are further adVise
tiiat, within the past week, you have oxally advised .
Shea that these repairs are presently in order and that
you made specific recommenda tions relative to additional . -...-

repairs.

B-20 7TTLES RESERVOTR DAMI



,Mr. Willard Regan
Department of Intcernal Affairs
June 15. 1977
Page Twmo.

The current posture of the situation is that the dam has

been lowered and a quantity of water has left the Pond.
This has been represented by Robert Tivnan, representing :-
a coalition of propeity owners, to be about fifteen and
one-half inches.

Today, Ur. Shea has voluntarily agreed to raise the dam,
to prevent%.- further loss of water.

It becomes apparent that all parties, for various reasons,
rrust know the current degree of hazard at the dam.

Accordingly, we respectfully ask that your Division conduct

-in irrmediate inspection of the damn and mnake an approp-riate
report.

This request is made by the Board of Selectmen and by the
Conseru~tion Commission, as well as ZXr. Shea.

W-e would greatly appreciate your &rxrtediate attention to

a situation which we consider to have some urgency.

Very truly yours,

ROBERlT V. 1M1UKAERN,
Town Counsel

pc: State Water Control Commission
Mr. Ed-aard Hannon, Chief Engineer, S
Office of EnvironmTental Affairs
Boar-d of Selectmen, Town of Leiccstcer
Raymond Shea
Vlo~zrt Tivnzan
William Griffin, Chairman, Conzcrr,7tion Co~2nis7,ion

2)TILF5T RE2ERVOTR DAM
B-21
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INSPECTION4 REPORT -DIJIS :.iflErD VH~

1% Location: C-'r/TownLI.ST . Damn to. 34II0

Name of Dana 5-nLES RcsI-' 0 Inspected by W-RECAM

Date of Inspection ZIZ7-

2. Owne4/s: pert Assessors _______Prey. Inspection

Reg. of Deeds Te Cotact

1. ~V~oc~E. SWEA CENT(RAL MEW EtigLatiJ R EA LTV
Name St. a lb4 . City/Town State Tel.' No.

2. 4 PAR X~ AV E. Worec E sTG'R,
Name St. & N~o. City/Town State Tel, No.

3.
Name Ste No* city/Town State Tel. No*

3. Caretaker (if any) e.g. superintendent, plant manager, appointed
by abs3ntee ovmners appointed by multi owners.

Name: St. & No.:

City/Towns State: Tel.Ho. t

4. No. of Pictures taken 0 ________

5. Degree of Hazard: (if dam should fail completely)"'

I* Minor ______________2. Moderate_____________

3. Severe ____________4. Disastrous___________

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

6a Outlet Control: Automatic ______Manual ___________

Operative _______ys; VNo.

Comments c

7. Upstream Face of Dam: Conditions

1. ood ________2. Kincr Repairs ___

3. Major Repairs ___4. Vrgent Lepairs

.fMCommenta a

2 2



-2- JJ HO.3 -4 - S -6

8. Downstream Face of Damn:

Conditions 1. Good -.......*, ___ 2. Minor Repairs

3. tiajor Repairs ___4. Urgent Repairs

Cornsments: r"s 6 at71<I" coo ApE'e'rs 7.& be in vp-rc~j ! 0

C e 1i l s4-.. w

9. Emergency Spillways

Conditions 1. Good ________2. Minor Repairs

3. Major Repairs V - 4. Urgent Repairs ________

Comments: Pl/Sep etopl" 77;D-.Oi94 A//'Y r.h /ekLAL

Cbe/~~i'4L ~12. ~~ipJ~1 -?e1r IPO//C*f1A C4A S. 'CA d, O

/e.V9/A )Ci Pre 14 ..~ -. a, c4 IaU .O/Yd. .
10. ~ ~ ~ ~ ~ ~ ~ / a* ere-,' Level at' tieo7npcin". t bv eo

11.pl Suma4 of eficiencies Not/d

Dmageel to slope o topecin of1 da. above_______ v___ below____

tvienc of deea m splw&S --I

Ev.idencar of iingie Noed

Growion (Trees_____and__Brush)_____on__Embankment____

Clogged or blocked Hsillwy

Evienc of__________Seepage__________________

Evidece ofPipin

Erosio

Leaks i; KR. V )A

Trash ~ ~ ~~? an/rdsimeigfo

Clge orbokdsila



-3- DjjL im. 3-4 I-7

12. Remarks &Recommendations, (F~ully Explain)

7eCA/1,11'S Al-le. 4 I( AJ 'CI yL -7/7.1 14J ,Oe C 40A

~~a? Xve e .e ,a/h~er/~ J/ce 9 4 /C d~C6o

Z~e 77-e Or~aj ii ~ 76/ee,,11 11

ed 7a'f 1d5;e/oJ 4 r rv,~d >a1

ea 5'1Of a-e ib- sa/ 4oh

~~~~~~~6_ Qo e-e o,,);1;~4~ 4 Illyrbai~ ,,'he /,ae

10 77y M&A ewakwA- Ir//Vrg

1 . a f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __6,z_ _ _ _

2. Minor repairs needed_______ ___________

3. Conditionally safe - major repairs necdecl_______ 0

4. Unsa~fe _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. Reservoir Im~poundmnent no longer exists kexplain)

Recomnmend removal from Inspection list _______

e~A 11106a



DEPARTN'IENT OT-

1~DSWPfiONk 'tAM

LE:-. -1 2 1 1977 D ISTR IC T3

Submitted by VV. R EGA: . ... . am--o-- 1- 151- 0 -7 '

Date G/; o/-7 '. City/T-o un L EI CE ST E" 2

Name of Dam S res R ser~foir ....

1. Locations Topo Sheet No. 21 A - Leices+er Quo.'

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

14/A. Pri or To
2. Year built: 1923 Year/s of subsequent repairs N/A

3. Purpose of Dam: Water Supply Recreational

Irrigation Other _

4. Drainage Areaz 4 sq. mi. acres

3 Go
5. Normal Ponding Area: acres; Ave, depth

F. 3

Impound.ents 2.ltO0.,OO00. ea-s.; acre ft.

6. No* and type of dwellings located adjacent to pond or reservoir

i.e. summer homes, etc. >100 Yea,1-rou,,IA L3 ello.vS ..c':

7. Dimensions of Dam: Length 0o'± Max. Height 27'

Slopess Upstream Face 0:1 - 'hPrQp S

Downstream Face C '- .

Width across top !"' -32'

Be Classification of Dam by Material:

Earth L/ Conc. ?asonry Stone .asonry .. --

Timber Rockfill Other '___"-_""""

9. A. Description of p-esent land usage dot.'nstream of dam:

1__ __SJe__,___ ur ban L 1 + Mc. iIcds/

Be Is there a storage area or flood plain dow:nstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes _o _____.._..___

" "," -'h.ow%
- •. -. .- ... -°.



No Rog&~EIgt~~c No, G( Page of__

K~ay-e !4pr l~zc Are Comptd. By Date IL/(f
S-rlLES RESCIVOIR Ck'd. By 2pQ1CDate _________ .

SCr-es4 Flow 0

'f CFicL& F(O

® Lowj L"a v-- AAA, Y;.

AS

W Jj1. \JNJS C% iLa4L SIIV cV4s

'1Z 
.~

D-5



t')e 4 , kleuvec o(Ak~.~ FecQ 20 Acct. No. 6Page of

iy-e-P!,-4 s iLa-rs. Avva~ Comptd. By 4-Da te/

S -fi r4E:5 RES CM Vot'R- Ck'd By Date

lDts&Alar4e S 01YAjt fSfOval VS.a~#o P06A P'''dIE LL.

00
0

V

Q S

0 -)

~Vi

39p

- ~ D-4



ect ao4, e I(.4f4J w A)&. FAJI U-VS Acct. No. (S' 1 Page of

iec Uo v e 4er- ,Ad1fs. 4 r e Comptd. By Le 1; Date JL L2
~T I GS RES E e OI (P,____ Date ~'i~f

Ck'd By Dt

Po4~.84f3 0~44 84,5- 64c-, 847 84p8
I V 3'(0 4 (

ZOO '7o0 /040 /370 /",o "240

5 S~#4evA~,Oen/eJPrp~l

$'3,e (0" 6d 4e (oc m{ pipev L)r*v. Pe F34,17

p4 df843 8'44 04S 84r. a 94& 8 47 1848
Hp to ~i (.1/o~ M-7 f Ml /31 4-

320 34-o 30b 3(so V70 3fo 400 Z~SS

C Crer/ Flo w

U~e t:-,Jv~~f vraw p.Ct 14r~ j, /I rz-

"N~r4oc 40'( 6446 .4e' , u(02.0CI

.84-7 048
Z& 0 /610 3710

Q-1 70 a4o

To-c~ 4#lo 7&

0 iw p o /Aow.i P4 4vw. 5~424 p4-i .sic.-I rou"( ov(e9

2 a C(3 Occ)

ak~ CElvfrat oli pipe MOO l~relfem4/i OPeC4a4rVe

D-3



't \/,C J' Re v OFA AJ A C. Acct. No. Page .... of

ect UV CICeS;'AC jL '4'; Comptd. By Dat _____ ___6

~-rte4 5~I _t Chd. By _ _ _ _ __Date ~ Q I~h--

D7e- sf F~ oc TOrooge 1 04vm.~~..-

A6 - d~ A~4~ rea 0.e~ 6-f4

/07r- 684L.

VICA fE c Cori.J " ~ it OJ .4 . o-4 5-0 t
57c flts (7er9;f-?4v+#,iqGH Os l,4 FL

Use- _ _ _ _ _ _ _ _

I T s F' o d/, (1S--) ,4 ,-crae

64e oa o C s A. Zwe& -.

a 4  3( .. d/e C p 4 ,'c -eor- .i

/4f poeM elev.864C., (3a4 a c.(C4Is 'So e4e '

So'o--:L e aI L-A , e-r k--

oz t4.4 -C I

-0 rLx 0 4 z '0:'~~~ ~.~'

Owl - 84?,

-43oo Gc, 43oo -3 08DJ
D-2

w~ ~~ ~ w
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FIG. D.I DRAINAGE AREA MAP -STILES RESERVOIR
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

Page

Figure D-1 Drainage Area - Stiles D-1
Reservoir

Hydrologic and Hydraulic Computations D-2

I S

.~~~~ . .. ..

.. . . . .. . . .

I

STILES RESERVOIR DAM"''""

- "." - .. .o-



NO. 5 VIEW OF DISCHARGE AT OUTLET PIPE

NO. 6 VIEW OF DISCHARGE IN VICINITY OF OUTLET PIPE

S"TTLES RESERVOIR DAM,,

C-3



W'.S

NO. 3 VIEW OF GATED DISCHARGE PIPE AT SPILLWAY

NO.~~~~~~~~~~~~ 4 IWO ONSRA IEOFSUCiAE TSILA

STILS REERVOR DA

C-2,



NO. 1 VIEW OF SPILLWAY FROM DOWNSTREAM AREA

NO. 2 VIEW OF UPSTREAM SLOPE

5F7ILES RE27ERVOTt? DAAM

c-1
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APPENDIX C

PHOTOGRAPHS

STLE REEVI A
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* flgaymfOad E. Shea
ga- Inspection of DamsJly1,q7

be filled out by the Registered Professional Civil Engineer retained

by yo a::nd returned tro th: ofe.~:~ olccon ihsol

Should you need additional information do not hesitate

Ve yus

JOH10 J. HAUNNOIJ, P.E.
CHIEF ENGINBER.

I S

p-

* ~ "TILES RESERVOIR DAM

-.- . . . . . . . . . . B- 29



K(currvt-! omrcs OF JIFFONENA A.1
DZPARr7CNT OF E-T/3T2 .EN-%:LZUAL 1 -

DIVISION OF WATERWAYS j- -

July 18, 1977'

rSMr. Raymond E. Shea
Central New England Realty Trust
44 Park Ave.
Wqorcester, Mass.

Re:, Inspection D . 3-14-151-07-Stiles Reservoir Damn
D 31 -l-&&E e dz r''e ad- nd~D a

4#3-14-151-09-Burncoat Pond Damn
Leices ter

* Dear Sir:

Our records indicate the ownership of the above mentioned
* dams has changed from Chariton Woolen. Mills Inc. to Central 14ewI.England Realty Trust. If thi3s information is incorrect would you

please notify this office.

Each of the above mentioned dams was visually inspected
in July &August of 1976. All three damns were rated as only con-
ditionally safe as the result of the inspections. In all three cases
the owner (Charlton Woolen M~ills Inc.) was notified of this rating,
and was sent an "Application for Auuhorization to Construct or Alter
a Reservoir. Reservoir Damn or Mill Darns" to be filled out by a
Registered Professional Civil Engincer and returned to this office,
we have received no response to this request.

On June 17, 1977 another visual inspection of the three
damns in question was made, the conclusions -were substLantially similar

& to those derived from the previous inspections. Some indication of
routine maintenance was evident but repairs rcjuiring a much more
detailed study and analysis appears to be warranted.

Therefore an in depth inspection by a Registered Profes-
sional Civil Engineer to m~ake propnr reconuriendations for corrective
action is imperative. Plcase notify this office when you hnave re-
tained a Registered Professional Civil Engineer.

B- 28
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00

DAMI 11O. 7. 14- 110-7

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

N~o, of people

No* of hones _______-

* ~ ~ ~fo--~~. ~!o. of Bus inesses _____________

I 9
re01& N~o* of industries _____________*Type

No. o f utilities _____________*Type

Rail- ~ ________________

Other dams _________________

II

11. Attach Sketch of dam to this form showing section and plan
o n 8%"x 11" sheet.

12. How to Locates y/.&8 OAJ Aoe (e erd& 7-,rA iz d/J Re

Al

C,/#Mm I rV///, 44g4etF r) "-e-c4;'C / S c~ 1AJ

4c SA - Swjqni "Y 5 ,shi, d X..rnr-ec#7. SCL'V- e S

rrpe-,~ ~ is~ es~ a /,e ~A~

e4 -. , oCC'

0 SP



Project AoFCAL 4M Acct, No. Pate o

Subject.~d A~ ~ Comptd. By Dt

Detail STI ES RES RV IR_____y__&_cDte____II

~~4oo

P, 8 wo o (0f060

0&0)~k5bj~d4
'SAO.Igrf- Vft.-

2 tA'KC

qv - ki 08 X(7.)

LiC

Z I ZIT 4A&i 92o -

01

~~o 3Soo 04. C7'

Ve. , o( ,.I

5 r,0 0 0 0a 1 0

.-3 M * 4 e



APPENDIX E

INFORMATION AS CONTAINED IN THE

[NATIONAL INVENTORY OF DAMS

STILS REERVOR DA
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