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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO
ATTENT(ON OF:

NEDED-E DEC 10 1980

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts

Dear Governor King:

Inclosed is a copy of the Barre Reservoir Dam & Dike (MA-00094) Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydrological
analysis. A brief assessment is included at the beginning of the report.

The visual inspection has revealed several deficiencies at the site
. including seepage along the downstream toe of both the dam and dike. In

addition the preliminary hydrologic analysis has indicated that the
spillway capacity for the Barre Reservoir Dam would likely be exceeded by
floods greater than 46 percent of the Probable Maximum Flood (PMF), the
test flood for spillway adequacy. Our screening criteria specifies that
a dam of this class which does not have sufficient spillway capacity to
discharge fifty percent of the PMF, should be adjudged as having a
seriously inadequate spillway. Due to the seepage and the inadequacy of
the spillway the dam has been assessed as unsafe, non-emergency until
corrective measures outlined in Section 7 are completed or more detailed
studies provide otherwise.

The term "unsafe" applied to a dam because of an inadequate spillway does
not indicate the same degree of emergency as that term would if applied
because of structural deficiency. It does indicate, however, that a
severe storm may cause overtopping and possible failure of the dam, with
significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this report
the owner of the dam engage the services of a professional or consulting

* engineer to determine by more sophisticated methods and procedures the
magnitude of the spillway deficiency. Based on this determination,

* appropriate remedial mitigating measures should be designed and completed
within 24 months of this date of notification. In the interim a detailed
emergency operation plan and warning system should be promptly developed.
During periods of unusually heavy precipitation, round-the-clock

* .surveillance should be provided.
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S NEDED-E
Honorable Edward J. King

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the

owner of the project, Prince River Corporation, Worcester, Mass.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, 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 the cooperation extended in
carrying out this program.

Sincerely,

/ /" ILLIA E. HODGSON, JR.

n ;

Colon , Corps of Engineers
~-~~Actin* Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00094

Name of Dam: Barre Reservoir Dam and Dike

Town: Barre, Massachusetts

County and State: Worcester County, Massachusetts

Stream: Prince River, tributary of the Ware River

Date of Inspection: May 5, 1980

The impoundment structures on Barre Reservoir
consist of a 225-foot long earthfill dam and a 410-foot
long earthfill dike; both were originally constructed
around the year 1855. The existing dam has a maximum
height of 15.1 feet. The present dike, which was
breached during the 1938 hurricane and rebuilt in 1941,
has a maximum height of 21.1 feet. The top of the dam
is at El 951.1 and the top of the dike is at El 951.5.
The spillway consists of a flat-crested, concrete weir
68.3 feet long with a crest elevation of 948.0. The
low-level outlet is a 12-inch diameter iron pipe located
at the dike, approximately 70 feet to the right of the
left abutment. The invert of the outlet pipe is at El
931.2. Flow through the low-level outlet is regulated
by a manually operated gate valve located at the
discharge end of the pipe.

There are numerous deficiencies which must be
corrected to assure the continued performance of this
dam. This conclusion is based on the visual inspection
of the site and a review of the available data.
Generally, the dam and dike are in poor condition.

BARRE RESERVOIR DAM AND DIKE
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The following deficiencies were observed at the
site: severe seepage from the downstream toe of the
dike at the left abutment; seepage along almost the
entire length of both the dam and dike, at the
downstream toe; heavy growth of vegetation on the crest
and slopes of both the dam and dike; seepage through the
vertical downstream stone spillway wall and beneath both
left and right sidewalls of the spillway channel; minor
bulging of the vertical stone spillway wall; spalling of
the concrete approach apron, spillway crest, and splash
apron; slight to heavy spalling of concrete along the
upstream face of the spillway sidewalls; and an
accumulation of debris in the spillway discharge
channel.

Based on Corps of Engineers' guidelines, the dam
and dike have been classified in the "small" size and
"high" hazard categories. A test flood equal to
one-half the probable maximum flood (PMF) was used to
evaluate the capacity of the spillway. The test flood
outflow is 1,470 cfs, resulting in a pond level at
El 951.2. The test flood would overtop the dam by 0.1
feet but would not overtop the dike. Hydraulic analyses
indicate that the spillway can discharge 1,370 cfs, or
93 percent of the test flood outflow before the dam is
overtopped.

Upon receipt of this report, the Owner should
immediately lower the reservoir to El 938.0, which is
below the elevation of the most severe seepage, and
repair the deficiencies listed above, as described in
Section 7.3. It is recommended that the Owner employ a
qualified registered professional engineer to evaluate
the stability of the dam and dike. The Engineer should
also conduct a thorough investigation of the severe
seepage occurring at the toe of both embankments, as
well as the seepage occurring through the dry stone
masonry walls of the spillway. The Engineer should
redesign the outlet with the control valve on the
upstream face of the dike.

The Owner should also implement a program of
annual technical inspections, a plan for surveillance
of the dam during and after periods of heavy rainfall,
and a plan for notifying downstream residents in the
event of an emergency at the dam.

BARRE RESERVOIR DAM AND DIKE
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The measures outlined 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.

E Edward M. Greco, P.E.
Project Manager

C. -Metcalf & Eddy, Inc.

Massachusetts Registration
No. 29800

Approved by:

- F
Stephaen L. Bishop, P.E.
Vice President " STEPHE
Metcalf & Eddy, Inc. L.

BISHOP -

No 19703$0C
Massachusetts Registration 0 J //
No. 19703 A.-

BARRE RESERVOIR DAM AND DIKE
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This Phase I Inspection Report on Barre Reservoir Dam and Dike

has been reviewed by the undersigned Review board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dame, and with good engineering judguent and practice, and is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, MEMBER
Geotechnical Enqineerina Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL URCOMNDED:

&E. M
Chief, Kagineerifs Division
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PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Copies of these guide-
lines may be obtained from the Office of Chief of Engi-
neers, Washington, D.C. 20314. The purpose of a Phase
I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed
investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and
detailed computational 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
observations of field conditions at the time of inspec-
tion along with data available to the inspection tear.
In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under
the normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the
present condition 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 will 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
runoff), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in determin-
ing the need for more detailed hydrologic and hydraulic

BARRE RESERVOIR DAM AND DIKE
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studies, considering the size of the dam, its general
conditions and the downstream damage potential.

The Phase I Investigation does not include an
assessment of the need for fences, gates, no-trespassing 4

signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and pro-
vide greater security for the facility and safety to the
public. An evaluation of the project for compliance
with OShA rules and regulations is also excluded.

BARRE RESERVOIR DAM AND DIKE

vi



TABLE OF CONTENTS

Page

BRIEF ASSESSMENT i

PREFACE v

OVERVIEW PHOTOGRAPHS ix

LOCATION MAP xi

REPORT

SECTION 1 - PROJECT INFORMATION 1

1.1 General 1
1.2 Description of Project 1
1.3 Pertinent Data 5

SECTION 2 - ENGINEERING DATA 11

2.1 General 11
2.2 Construction Records 11
2.3 Operating Records 11
2.4 Evaluation I1

SECTION 3 - VISUAL INSPECTION 13

3.1 Findings 13
3.2 Evaluation 15

SECTION 4 - OPERATING AND MAINTENANCE
PROCEDURES 16

4.1 Operating Procedures 16
4.2 Maintenance Procedures 16
4.3 Evaluation 16

SECTION 5 - EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES 17

5.1 General 17
5.2 Design Data 17
5.3 Experience Data 17
5.4 Test Flood Analysis 17
5.5 Dam Failure Analysis 18
5.6 Dike Failure Analysis 18

BARRE RESERVOIR DAM AND DIKE

vii



lAbLE QF CUN fENTS (Continued)

Page

SEC':ION 6- S '.=RCURAL STABILITY 20

6.1 Visual Observations 20
6.2 Design and Construction Data 20
6.3 Post Construction Changes 2i
6.L Seismic Stability 21

SE CTO 7 - ASSESS 1.-NT, REC LZNDT 70!S,
AND RT:,,---.D7 MH AS 2C:7 22

7.1 Dam Assessment 22
7.2 Recommendations 23
7.3 Remedial IMeasures 23
7.4 Alternatives 2L

A P FEND IXES

APPENDIX A - PERIODIC INSPECTION CHECKLIST

APPENDIX B - PLANS OF DA,: AND PREVOUS
INSPECTION REPORTS

APPENDIX C - PHOTOGRAPHS

APPENDIX D - HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

APPENDIX E - INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

BARRE RESERVOIR DAM AND DIKE

viii



0%' FH% ILIA

BARRE. fU'SLIM)IR D)AM
BARRLI, MASSACIII SETT'S



II\H1U.. NM.Xss XCIII SI'I's'



- - /QUADRANGLE

mt~

\j~

EFLOOD IleC AE

ra

~~~~~~~LOCATION MAOARESEVI DAM ADDK



I

NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BARRE RESERVOIR DAM
BARRE RESERVOIR DIKE

SECTION I

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a national
program of dam inspection throughout the United
States. The New England Division of the Corps
of Engineers has been assigned the respon-
sibility of supervising the inspection 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 33-80-C-0054, dated April 18, 1980, has
been assigned by the Corps of Engineers for
this work.

b. Purpose

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

(2) Encourage and assist the States to quickly
initiate effective dam safety programs 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 the Prince
River in the Town of Barre, Worcester County,

BARRE RESERVOIR DAM AND DIKE
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Massachusetts, in the Connecticut River Basin
(see Location Map). The coordinates of this
location are Latitude 42 deg. 27.4 min. north
and Longitude 72 deg. 06.2 min. west.

b. Description of Dam and Appurtenances. The
impoundment structures consist of a 225-foot
long earthfill dam and a 410-foot long
earthfill dike. The dam and dike are separated
by a point of natural ground approximately 100
feet wide. The maximum height of the dam is
15.1 feet; and the maximum height of the dike
is 21.1 feet. The elevation of the top of the
dam is 951.1 and the minimum elevation of the
top of the dike is 951.3. Both dam and dike
are approximately 10 feet wide at the top. (See
Figures B-1 and B-2 in Appendix B). The
upstream face of the dam is a 1:1 (horizontal:
vertical) slope covered with stone. Above
approximate El 948, however, a heavy growth of
trees and brush obscures the stone. The down-
stream face of the dam is a 2:1 earth slope.
At the dike, the upstream face slopes at 1.6:1
and the downstream slope is at 2:1.

Available drawings and inspection reports
indicate that the dam is an unzoned embankment
containing a concrete core wall upstream and
wood sheeting driven to an impervious layer
immediately downstream of the core wall. A
portion of the dike was breached during the
1938 hurricane, and reconstructed with a zoned
embankment. Notes on a 1941 plan of the
reconstruction indicate an upstream core wall
of compacted layers of "blue clay", and a cut-
off trench of unknown depth and material. Wood
sheeting was driven to bedrock below the clay
and concrete placed on both sides of the
sheeting (see Figure B-3, Appendix B).

The spillway, located near the center of the
dam, is a flat-crested, concrete weir with
sloping sidewalls. The effective length of the
spillway is 68.3 feet at the crest and 80.3
feet at the top of the sidewalls (see Section
2-2, Figure B-2, Appendix B). The sidewalls of
the spillway extend laterally for approximately

BARRE RESERVOIR DAM AND DIKE
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15 and 25 feet (right and left) to form a
partial retaining wall along the upstream face
of the dam (see Figure B-1 and Photo No. 4).
The crest of the weir is at El 948.0. The
approach channel reportedly consists of a
1-1/2-foot thick concrete apron with a 2.5:l
slope. The downstream face of the spillway is
a vertical dry stone masonry wall 10.8-feet
high. There is a 12-foot wide, stone and
mortar splash apron at the toe of this wall.
The 80-foot wide spillway discharge channel is
contained by dry stone masonry training walls
which extend from the top of the dam, El 951.1,
to natural ground at an approximate slope of
1.7:1. Beyond the splash apron the spillway
discharge channel is a poorly defined, unlined
water course which flows through woodland.
The slope of the upper reach of the channel is
4 percent. The spillway discharge joins flow
from the outlet approximately 900 feet
downstream of the dam.

The low-level outlet is a 12-inch diameter iron
pipe located at the dike, 70 feet to the right
of the left abutment. The invert of the outlet
is at El 931.2 at the downstream end. Flow
through the outlet is manually controlled by a
gate valve located at the downstream end of the
outlet pipe. The low-level outlet discharges
into a 25-foot wide channel bounded by trees
and heavy vegetation. Farther downstream the
channel narrows to 10 feet wide but debris
obstructs the flow, causing some ponding.

c. Size Classification. Barre Reservoir Dam and
Dike are classified in the "small" category.
The dam has a maximum height of 15.1 feet, and
the dike a maximum height of 21.1 feet. The
maximum storage capacity of the dam and dike is
359 acre-feet.

d. Hazard Classification. There are four wood
frame manufacturing buildings belonging to the
Charles G. Allen Co. located 6,700 feet below
Barre Reservoir Dam (See Flood Impact Area on
the Location Map). A 13-foot high dam is
immediately upstream of this area. In the
event of complete failure of the Barre

BARRE RESERVOIR DAM AND DIKE

3



Reservoir Dam or Dike, this lower dam would be
overtopped and the buildings severely damaged.

Stream flow resulting from the spillway dis-
charging fts maximum capacity of 1,370 cfs
would be 4.8 feet deep 3,000 feet downstream
of the dam.

Failure of the dam would raise the stream
level 1.7 feet above the spillway flow level
thereby producing a stream depth of 6.5 feet.
Attenuation of the pond at the Allen Factory
would reduce the depth of flow with the result
that the factory would be flooded to a depth
of 1 foot (El 761.5).

Failure of the dike would raise the water in
the stream 5.2 feet above the spillway flow
level resulting in a stream depth of 10 feet,
3,000 feet downstream of the dam. Attenuation
by the Allen Factory pond would result in the
factory being flooded to a depth of 3.2 feet
(El 763.5).

More than a few lives could be lost and
considerable amount of property damage could
occur. Accordingly, the dam has been placed
in the "high" hazard category.

e. Ownership. The dam is owned by the Prince
River Corporation, c/o Mr. George T. Dewey,
Jr., 311 Main Street, Worcester, Massachusetts
01608. Mr. Dewey (telephone 617-753-5410)
granted permission to enter the property and
inspect the dam.

f. Operator. The dam is operated by a repre-
sentative of the Prince River Corporation who
lives in Barre, Massachusetts.

g. Purpose of the Dam. Barre Reservoir is used
for recreational purposes by members of the
Prince River Corporation.

h. Design and Construction. Construction of
Barre Reservoir Dam and Dike was completed in
the 1850's. No drawings or specifications of
the original dam have been found. A June 10,

BARRE RESERVOIR DAM AND DIKE
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1932 plan by the Worcester County Engineer is
available showing the proposed reconstruction
of the spillway and sidewalls. The drawing
shows the dam essentially as it appears today,
except that the masonry wing walls were
redesigned, and sidewalls aligned with the
spillway crest were substituted at the time of
construction.

Flooding during the 1938 hurricane caused the
dike embankment to fail. Plans for the
proposed reconstruction of the dike were
approved in 1941 by the Worcester County
Engineering Department and are available
through that office. Figure B-3 is a 1961
tracing of portions of the reconstruction
plans. The drawing shows the dike essentially
as it appears today.

Inspection reports over the years have cited
seepage and leaks occurring in both the dam and
the dike. This condition was also noted after
both the 1932 and 1941 reconstructions. The
inspectors repeatedly recommended removing the
heavy growth of trees and vegetation, and
grubbing out tree roots along the embankments
of both the dam and the dike. Available
inspection reports have indicated that both the
dam and dike are in poor condition, with no
recent repairs.

i. Normal Operating Procedures. There are no
written operating procedures for this dam.
However, a representative of the Prince River
Corporation reportedly visits the dam at times
of heavy rainfall and during the spring and
fall. At those times, the gate valve on the
12-inch outlet pipe is opened or closed as
necessary. The low-level outlet was last
operated in the fall of 1979 when the pond was
lowered to an unknown elevation for the winter.

1.3 Pertinent Data

a. Drainage Area. The drainage area is approxi-
mately 2,176 acres (3.40 square miles) and con-
sists of flat to gently rolling land and

BARRE RESERVOIR DAM AND DIKE
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includes Hemingway Pond (see Figure D-1 in
Appendix). About 17.3 percent of the drainage
area is ponds and swamps and the remaining
portion consists of woodland. Light residen-
tial development, primarily summer cottages,
occurs around Barre Reservoir.

b. Discharge. Discharge from Barre Reservoir
flows over the crest of the spillway onto a
12-foot wide concrete splash apron, and then
into an unlined, natural watercourse. Water
also discharges from the low-level outlet at
the dike into an unlined channel.

(1) Outlet: Size - 12-inch, Invert El 931.2.
Capacity - 14 cfs.

(2) Maximum known flood at damsite: unknown
(dike overtopped in 1938)

(3) Ungated spillway capacity at top of dam:
1,370 cfs at El 951.1.

(4) Ungated spillway capacity at test flood
elevation: 1,460 cfs at El 951.2.

(5) Gated spillway capacity at normal pool
elevation: N/A.

(6) Gated spillway capacity at test flood
elevation: N/A.

(7) Total spillway capacity at test flood
elevation: 1,460 cfs at El 951.2.

(8) Total project discharge at test flood
elevation: 1,470 cfs at El 951.2.

c. Elevation (feet above National Geodetic
Vertical Datum of 1929 (NGVD)). A benchmark
was established at El 94d as the average
elevation of the spillway crest. This
elevation was estimated from a United States
Geological Survey (U.S.G.S.) topographic map.

(1) Streambed at toe of dam: 936.0;
streambed at toe of dike: 930.4

BARRE RESERVOIR DAM AND DIKE
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(2) Bottom of cutoff: unknown

(3) Maximum tailwater: unknown

(4) Normal pool: 948.0

(5) Full flood control pool: N/A

(6) Spillway crest (ungated); 948.0

(7) Design surcharge (Original Design):
unknown

(8) Top of dam: 951.1
Top of dike: 951.3

(9) Test flood surcharge: 951.2

d. Reservoir (Length in feet)

(1) Normal pool: 2,800

(2) Flood control pool: N/A

(3) Spillway crest pool: 2,800

*(4) Top of dam: 2,800

*(5) Test flood pool: 2,800

e. Storage (acre-feet)

(1) Normal pool: 235

(2) Flood control pool: N/A

(3) Spillway crest pool: 235

*(4) Top of dam: 359

*(5) Test flood pool: 363.

*Based on the assumption that the surface area will not
significantly increase with changes in pool elevation
from 948.0 to 951.2.

BARRE RESERVOIR DAM AND DIKE
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f. Reservoir Surface (acres)

(1) Normal pool: 40

(2) Flood-control pool: N/A

(3) Spillway crest: 40

(4) Test flood pool: 40

(5) Top of dam: 40

g. Dar.

(1) Type: earthfill

(2) Length: 225 feet

(3) Height: 15.1 feet maximum

(4) Top width: 10 feet

(5) Side slopes: upstream - 1:1

(6) Zoning: unknown

(7) impervious core: unknown. Concrete core
at spillway.

(8) Cutoff: unknown. Plans indicate wood
sheeting driven to refusal.

(9) Grout curtain: unknown.

Dike

(1) Type: earthfill

(2) Length: 410 feet

(3) Height: 21.1 feet maximum

(4) Top width: 10 feet

(5) Side slopes: upstream - 1.3:1 to 1.9:1
downstream - 2:1

BARRE RESERVOIR DAM AND DIKE
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(6) Zoning: plans indicate zoning in
reconstructed area

4(7) Impervious core: unknown except at
breached section. Compacted blue clay and
3-inch wood sheeting (Figure B-3).

(8) Cutoff: unknown. Plans indicate wood
sheeting driven to refusal

(9) Grout curtain: unknown

(10) Other: reconstructed section on plans
indicates cutoff trench but no infcrmation
on material or depth of trench.

h. Diversion and Regulating Tunnel: N/A

i. Spillway

(1) Type: flat-crested, concrete

(2) Length of weir: 68.3 feet at crest of
weir, 80.3 feet at top of sloping
sidewalls

(3) Crest elevation: 948.0

(4) Gates: none

(5) Upstream channel: concrete apron at a
2.5:1 slope

(6) Downstream channel: vertical stone wall
to 12-foot wide concrete and mortared
stone splash apron, El 937.2

(7) General: sloping concrete training walls
on upstream sides of spillway crest,
sloping stone sidewalls downstream of
spillway crest

j. Regulating Outlets (located at the dike)

(1) Invert El: 931.2

(2) Size: 12-inch diameter

BARRE RESERVOIR DAM AND DIKE
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(3) Description: Iron pipe

(4) Control mechanism: manually-operated
wheel connected to a gate valve at the
discharge end of the pipe.

BARRE RESERVOIR DAM AND DIKE
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SECTION 2

ENGIINEERING DATA

2.1 General. The engineering data available for this
Phase I inspection incl-ies drawings dated fro,.
1932 to 1962, prepared by and obtained from the
Worcester County Engineering Department. Two of
these drawings are included in Appendix B as
Figures B-3 and B-4. There are no other drawings,
specifications, or computations available from the
Owner, State, or County agencies. Copies of
previous inspection reports dated 1925 to 1969,
prepared by the Worcester County Engineering
Department are included in Appendix B. The most
recent inspection was conducted in 1972 by the
Massachusetts Department of Public Works, Division
of Waterways. A copy of that report is also given
in Appendix B.

We acknowledge the assistance and cooperation of
personnel from the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways; the Massachusetts Department of Public
Works; and the Worcester County Engineers Office.
In addition, we acknowledge the assistance of Mr.
George T. Dewey, Jr. and Mr. Robert Perkins,
representatives of the Prince River Corporation,
who provided information on the history and
operation of the dam.

2.2 Construction Records. There are no construction
records or as-built drawings available for the dam,
dike or appurtenances. Previous inspection reports
by Worcester County Engineers provided some con-
struction information, and a summary of repairs and
post-construction changes at the site.

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 site.

2.4 Evaluation

a. Availability. There is limited engineering
data available for the dam and dike.

BARRE RESERVOIR DAM AND DIKE
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b. Adequacy. The lack of detailed hydraulic,
structural and construction data did not allow
for a definitive review. Therefore, the eval-
uation of the adequacy of the dam and dike is
based on the 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 avail-
able information is valid.

BARRE RESERVOIR DAM AND DIKE
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam and
dike at Barre Reservoir was performed on May 5,
1980. A copy of the inspection checklist is
included in Appendix A. Previous inspections
were conducted by the Worcester County
Enginering Department from 1924 to 1969, and by
the M-assachusetts Department of Public Works in
1972. Ccpies of those reports are given in
Appendix B. Selected photographs taken during
our visual inspection are included in Appendix
C.

b. Dam. The dam is an earthfill structure with a
concrete and stone spillway. Evidence of
seepage or leakage of clear water was noted in
two locations near the downstream toe of the
dam (see Figure B-1, and Photos No. 2 and
No. 8), in various places along the vertical
stone wall of the spillway, and at the base of
both discharge channel sidewalls. The seepage
is indicated by marshy pools and streams of
water flowing at approximately 1/2 gpm (gallons
per minute). The concrete on the spillway
sidewalls is spalled and eroded with minor
efflorescence. The most severe spalling has
occurred along the left upstream sidewall of
he spillway (see Photo No. 5).

There is moderate erosion of the concrete of
the spillway approach channel, as well as on
the crest of the weir (see Photo No. 6).
Reinforcing steel has been exposed along the
crest of the weir and transverse cracking is
also evident. The vertical stone wall of the
spillway exhibits some minor bulging and some
loose stone. The stone Jointing in the
spillway wall is open and loose; it is possible
to probe 3 to 4 feet beyond the face of the
wall at many of the joints.

BARRE RESERVOIR DAM AND DIKE
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embankment slope is visible below the water
line but is heavily overgrown from the water
line to the top of the embankment. The stone
appears to be intact. Brush and many trees
from 2 to 18 inches in diameter are growing
along the top and both slopes of the
embankments of the dam (see Overview Photo and
Photo No. 2).

c. Dike. The dike is an earthfill structure with
a low-level outlet. Evidence of seepage was
noted in four locations along the downstrea
toe. The most severe seepage occurs at the toe
of the left abutment with a maximum estimated
flow of 10 to 15 gpm (see Photo No. 12). As
indicated on Figure B-l, pools, streams, and
marshy areas are all evident at the seepage
points.

The small stone riprap along the upstream
slope of the dike appears to be in place but is
heavily overgrown with brush and trees (see
Photo No. 9).

Brush and trees are growing along the crest and
downstream slope of the dike embankment (see
Photo No. 10).

d. Appurtenant Structures. At the time of the
inspection, water was discharging over the
spillway so the vertical stone wall and the
downstream toe could not be examined. The
concrete on the crest of the spillway is eroded
and cracked and the steel reinforcement exposed
in places. The crest and approach apron of the
spillway are clear of debris. The discharge
splash apron is heavily eroded and debris has
accumulated along and at one end of the apron
(see Photo No. 1).

The headwall of the low level outlet is con-
structed of concrete and is in good condition,
with minor erosion of the concrete surface below
the water level. The wheel which operates the
valve is slightly rusted, but the valve is
submerged and could not be inspected.

BARRE RESERVOIR DAM AND DIKE
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At the time of inspection, water was flowing
from the outlet (see Photo 4o. ii). As no
representative of the Prince River Corporatior.
was present during the inspection, we did not
attempt to operate the valve. According to
personnel representing the Prince River
Corporation, the outlet valve should have been
closed but vandals may have opened it. The
discharge end of the outlet is clear of debris.
Trees and brush overhang the downstream channel,
which is partially blocked by fallen logs.

e. Reservoir Area. The reservoir area is sparsely
developed. There are approximately three
summer cottages abutting the reservcir and
access is over unpaved trails. The general
area around the reservoir is heavily wooded and
accessible by foot trails only.

f. Downstream Channel. The spillway channel and
the low-level outlet channel converge some 800
feet downstream of the dam and dike. Both
channels are narrow and unlined. Debris
falling into either channel can cause pools of
water to form.

Beyond the convergence of the two outlet
channels, the downstream channel slopes at 2.7
percent to the dam behind the Charles G. Allen
Company located 6,700 feet downstream of Barre
Reservoir Dam. No roadways or bridges cross the
channel as far as this lower dam, (see Page D-8
in Appendix D for information on the lower
dam). About 800 feet beyond the lower dam, the
stream flows through a 21-foot wide and 15-foot
high culvert beneath the roadway embankment.

3.2 Evaluation. The visual inspection indicates that
the dam and dike are in poor condition. The stated
deficiencies which must be corrected to assure the
continued performance of these structures and
measures to improve this condition are stated in
Section 7.

BARRE RESERVOIR DAM AND DIKE
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SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

4.1 Operating Procedures

a. General. According to representatives of the
Prince River Corporation, there are standard
procedures for operating the low-level outlet
pipe at the dike. The gate valve on the
low-level outlet is reportedly cpened in the
fall and closed in the spring. The valve is
operated as necessary during periods of heavy
rainfall. No other operating facilities are
available at the dan or dike.

b. Warning System. There is no warning system in

effect at the dam or dike.

4.2 Maintenance Procedures

a. General. The dam and dike are generally poorly
maintained. The Prince River Corporation is
responsible for maintenance of the facility.
Periodic inspections by Personnel for Worcester
County Engineering Office have been conducted
in the past. Inspection reports indicate
little or no maintenance has taken place at
either the dam or the dike.

b. Operating Facilities. The only operating
facility at Barre Reservoir is the low-level
outlet at the dike. There is no evidence of
any maintenance having ever been performed at
this outlet.

4.3 Evaluation. There are no regular programs of
maintenance or technical inspections at the dam.
There are also no plans for warning people in
downstream areas in the event of an emergency at
the dam. The lack of standard operating and
maintenance procedures is undesirable, considering
that the dam and dike are in the "high" hazard
category. These programs should be implemented as
recommended in Section 7.3.

BARRE RESERVOIR DAM AND DIKE
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SECTION 5

EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

5.1 General. Barre Reservoir has a 3.4-square mile
drainage area, about 17.3 percent of which is ponds
and swamps (see Figure D-l, Drainage Area Map).
The land is flat to gently rolling, and lightly
developed.

Barre Reservoir has a surface area of approxinately
40 acres, and a maximum storage capacity of 359
acre-feet at El 951.1.

The low-level outlet can discharge a flow of 14 cfs
when the reservoir is at El 948.0 which is the
crest of the spillway. At this reservoir elevation
and with no additional inflow, the outlet can lower
the reservoir by 1 foot in about 1-1/2 days.

5.2 Design Data. There are no hydraulic or hydro-
logic computations available for the design of the
spillway at Barre Reservoir Dam.

5.3 Experience Data. The original dam and dike at this
site were overtopped and the dike was breached
during heavy rains of the September 1938 hurricane.
There is no record of overtopping of the present dike
since 1941 when it was reconstructed. Representative
of the Prince River Corporation recalled no overtoppi
of the dam during any of the recent storm events.

5.4 Test Flood Analysis. Barre Reservoir Dam and Barre
Reservoir Dike have been classified in the "small"
size and "high" hazard categories. According to
the Corps of Engineers guidelines, a test flood
range between one-half and full PMF (Probable Maximum
Flood) should be used to evaluate the capacity of the
spillway. A test flood equal to one-half the PMF was
used for this analysis since the height of the dam
places it in the lower end of the "size" scale.

The PMF rate for the Barre Reservoir watershed was
calculated to be 950 cfs per square mile of
drainage area. This calculation is based on the

BARRE RESERVOIR DAM AND DIKE
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average slope of 1.3 percent in the drainage area,
the pond-plus-swamp area to drainage area ratio of
17.3 percent, and the U.S. Army Corps of Engineers'
guide curves for Maximum Probable Flood Peak Flow
Rates (dated December 1977). For this analysis,
the peak flow rate was determined to be slightly
above the guide curve for "flat and coastal"
topography.

Applying one-half the P1F rate to the 3.4 square
mile drainage area results in a peak test flood
inflow of 1,615 cfs. By adjusting the test flood
inflow for surcharge storage, the peak test flood
outflow was calculated to be 1,470 cfs (432 cfs per
square mile). During the test flood, the pond
level would rise to El 951.2.

Hydraulic analyses indicate that the spillway can
discharge 1,370 cfs or 93 percent of the test flood
outflow with the pond at El 951.1, which is the low
point on the top of the dam.

During the test flood, the low point on the dam
would be overtopped by 0.1 feet. About 1,460 cfs
would discharge over the spillway, and about 20 cfs
would discharge over the dam. The dike would not
be overtopped during the test flood.

5.5 Dam Failure Analysis. The peak discharge rate due
to failure of the dam was calculated to be 3,150
cfs with the pond at El 951.1. This calculation is
based on a maximum head of 15.1 feet and an assumed
32-foot wide breach occurring in the spillway.
Failure of the dam would produce a stream depth
6.5 feet deep 3,000 feet downstream of the dam as
compared to channel flow 4.8 feet deep prior to
failure. Attenuation by the pond at the Allen
Factory located 6,700 feet downstream of Barre
Reservoir Dam would reduce the depth of flow with
the result that the factory would be flooded to a
depth of I foot (El 761.5). It would take about
3 hours to drain the pond.

5.6 Dike Failure Analysis. The peak discharge rate
due to the failure of the dike was based on the
actual dike failure of 1938. Reportedly the 1938
breach was 70 feet wide. The discharge rate was
calculated to be 11,080 cfs with the pond at

BARRE RESERVOIR DAM AND DIKE
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El 951.1. An additional ongoing discharge of
1,370 cfs over the spillway produces a total fail-
ure flow of 12,450 cfs. This amount of flow
would result in a stream depth of 10 feet ; a
point 3,000 feet downstream of the dam. Attenu-
ation by the Allen Factory pond would result in
the factory being flooded to a depth of 3.2 feet
(El 763.5). It would take approximately 1 hour to
drain Barre Reservoir.

An assumed failure of Barre Reservoir Dam or Dike
would result in appreciable damage to property and
the possible loss of more than a few lives.
Accordingly, the dam has been placed in the "high"
hazard category.

BARRE RESERVOIR DAM AND DIKE
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SECTIO14 6

STRUCTURAL STABILITY

6.1 Visual Observations. The evaluation of the
structural stability of Barre Reservoir Dar. is
based on a review of previous inspection reports, a
review of available drawings, and the visual
inspection conducted on May 5, 1980.

As discussed in Section 3, Visual Inspection, the
dam is in poor condition. Severe seepage was noted
along the toe of the dike, at the left abutment.
Seepage was also observed along the toe of the
embankments of almost the entire length of both the
dam and dike.

No settlement of the embankments was noticed, but
slight erosion of the top of the dam behind the
right spillway sidewall was evident. Minor bulging
in the vertical spillway wall was also noted and
void spaces in the stone wall could be probed to
depths of 3 to 4 feet. Thick growths of brush and
small trees occur on the top and slopes of both the
dam and the dike.

6.2 Design and Construction Data. Construction of
Barre Reservoir Dam and Dike was completed in about
1855. Computations for design cf the dam, spillway
and outlet are not available.

Drawings dated 1932 to 1941 from the Worcester
County Engineering Department show the proposed
reconstruction of the dam and the breached section
of the dike (see Figures B-3 and B-4). One
drawing, not included in this report, shows that
the dam is an unzoned earthfill embankment founded
on glacial till or bedrock. An impervious core
wall made of concrete is indicated along the recon-
structed spillway, and a cutoff wall constructed of
wood sheeting is shown immediately downstream of
the core wall. Inspection reports during the 1932
reconstruction verify the placement of the concrete
and the driving of the wood sheeting to refusal.
The embankment slopes of the dam are 1:1 upstream
and 2:1 downstream.
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The plan showing the proposed reconstruction of the
dike indicates that it is a zoned embankment using
compacted layers of blue clay as an impervious
core. A wood sheeting cutoff wall driven to
refusal (till or bedrock) is also mentioned on both
the plan and in inspection reports. The dike
reconstruction plan indicates a cutoff trench but
the depth of the trench and the material
encountered are not indicated. The embankment
slopes of the dike range from 1.3 to 1.9:1 on the
upstream face, and 2:1 downstream.

No specifications are available on materials used
for either the original construction or for the
reconstructions of the dam and dike.

6.3 Post-Construction Changes. Except as noted in
Section 6.2, there is no evidence of or reports on
recent repairs to Barre Reservoir Dam or Dike.

6.4 Seismic Stability. The dam is located in Seismic
Zone No. 2, and in accordance with Corps of
Engineers' guidelines does not warrant further
seismic analysis at this time.
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SECTION 7

P"S;SSMENT, RECOMM,ENDATIONS,
AND REMEDIAL MEASURES

.tion. As a result of the visual
- : Ction, the review of available data, and

lf information on operation and
"-.-nance, the dam and dike are considered
.bU- in poor condition. The following

' ,. n>rcies must be corrected to assure the
., '-ued performance of the dam and dike:
.. e seepage from the toe of the dike at the

--,utment; seepage along the toe of both.e;nrs; heavy growth of trees and brush
,: I7 slopes of the embankments; spalled
.;- e on the spillway sidewalls; spalled
... te on the approach apron, weir crest,
- scharge (splash) apron; minor bulging of
v-rtica! stone spillway wall; and an

..ation of debris on the spillway splash
.n and in the spillway discharge channel.

Th e gate valve on the low-level outlet is
*:--rved, its condition is unknown.

e eak test flood (one-half the PMF) outflow
-. .. mated to be 1,470 cfs with the pond at

1- 951.2. The test flood would overtop the
-w tr(int on the dam by 0.1 feet. The dike
...j,'j not be overtopped. Hydraulic analyses
. t that the spillway can discharge 1,370
,' or 93 percent of the test flood outflow

l.r-,e the dam is overtopped.

.- , -,_ The lack of detailed design and
.- < ',.ction data did not allow for a defini-
* , r-eview. Therefore, the evaluation of the

iind dike is based on a review of the avail-
>1>- ,lata, the visual inspection, past per-

'. :. ,ce and engineering judgment.

. : The recommendations and remedial
-4 r.es outlined below should be implemented
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by the Owner within one year after receipt of
this Phase I Inspection Report, except as noted
in Section 7o3,a.(l).

7.2 Recommendations. It is recommended that the Owner
employ a qualified registered engineer to:

a. Ccnduct a thorough investigation of the severe
seepage occurring at the toe of the dike, and
seepage at other locaticns.

t. Develop procedures for clearing brush, trees
and roots, and backfilling on both embankments,
to a distance of 25 feet from the toe of the
dam and dike.

C. v-:ai a: *

a, . ThA

d. Evaluate the stability of the spillway and
design repairs for the deteriorated concrete
sections, This should include an inspection
of the spillway under a no-flow condition.

e. Relocate the control valve on the outlet to the
upstream face of the dike.

The Owner should implement the recommendations of
the Engineer.

7.3 Remedial Measures

a, Operating and Maintenance Procedures. It is
recommended that the Owner accomplish the
following:

(1) Upon receipt of this report, immediately
lower the reservoir level to El 938, which
is below the elevation of the most severe
seepage at the dike. This water level
should be maintained until the recommenda-
tions of the Engineer are carried out.
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(2) Repair all spalled and deteriorated con-
crete on the spillway in accordance with
the recommendations of the Engineer.

(3) Remove all brush, trees, debris and loose
stone in the floor of the spillway dis-
charge channel.

(4) Remove debris from the channel downstream
of the low-level outlet pipe in the dike.

(5) Institute a definite plan for surveil-
lance of the dam and dike during and
after periods of heavy rainfall and a plar.
to warn people in downstream areas in the
event of an emergency

(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 and be supplemented by addi-
tional inspections during and after severe
storms. All repairs and maintenance
should be undertaken in compliance with
all applicable State regulations. TTe
maintenance program should include removal
of any debris caught on the spillway weir
to prevent clogging of the spillway.

(7) Institute a program of technical inspec-
tions on an annual basis.

7.4 Alternatives. The alternative to implementing the
recommiendations and remedial measures listed above
would be to drain the pond completely and remove
the dam and dike.
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APPENDIX A

PERIODIC INSPECTiON CHECKLIST
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PE.RKCiIC INSPEC2TIO:;

PARTY C)R3AN.Z.. : :

.,E I\ttIiII It'sH\O{ 1 IM & D :K DATE kMa. 5, 198

'M 08:330

W.98. ELEV.9 ' 8 " "..36.. ..-.
*Watrer surface downstream of

- .spill Ska\

L. Branagan (Metcalf & Eddy - Hydraulics)

'. Checchi (Metcalf & Eddy - Geotechnical)

'. Dies] (Metcalf & Eddy - Geotechnical)

A.S. Nagel (Metcalf & Eddy - Geotechnical)

5. E.M. Greco (Metcalf & Edd% - Geotechnical)

- ---------------.------------ E'-'

Dam and Dike Branagan, Checchi, Nagel

Low-level outlet and spillway Branagan, Checcli , Nacel

3.

4.

5.
6.

7.

8.

9.

10.
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PERIODIC INSPECTION CHECK LIST

PROJECT BABBE HESEBVOJi DAM & DJE DATE MaN 5, 1980

PROJECT FEATURE Darm NAME . Checchi

DISCIPLINE Geotechnical NAME A.S. Nagel

u s : upstream d s = downstream

AREA EVALUATED CONDITIONS
I Earthiill embankment %ith Aood

DAM EMBANKMENT sheeting.
Heavily overgrown %kith trees and

Crest Elevation 951.1 1 brush.

Current Pool Elevation 948.2

Maximum Impoundment to Date Unknown

Surface Cracks None

Pavement Condition No pavement

Movement or Settlement of Crest None visible

Lateral Movement None visible

Vertical Alignment Good

Horizontal Alignment Bel atively straight
Abutments tie into natural ground

Condition at Abutment and at Some erosion of crest behind right and left
Concrete Structures spil lwaav training wall s.

Indications of Movement of None
Structural Items on Slopes

Tinor evidence of foot traffic along left
Trespassing on Slopes abutment crest.

Slo gh ng or Er si n f lo es Slight d s sl ope erosion behind spillay.,
Sloughing or Erosion of Slopes (discharge) training walls.

or Abutments
iprapintact and visible in u s slope

Rock Slope Protection - Riprap be ow water level, above water level heavy
Failures vegetation obscures riprop.

Unusual Movement or Cracking at None visible
or near Toes

Severe seepage ng embankment cutoffs
Unusual Embankment or Downstream (both left arnd right) both streams and
Seepage pooling of water, estimated 1/2 gpm.

Piping or Boils None visible

Foundation Drainage Features Unknown

Toe Drains None visible, unknown.

Instrumentation System None

p a g e I i o .... .



PERIODIC INSPECTION CHECK LIST

PROJECT 11\111W, RE.VER\oB DAM & DIKE DATE May 5, 1980

PROJECT FEATURF Spillway NAME W. Checchi

DISCIPLINE Geotechnical NAME A.S. Nagel

AREA EVALUATED CONDITION
U's concrete training wal s, concrete

OUTLET WORKS - SPILLWAY WEIR, weir on dry stone vertical wall; conc.
APPROACH AND DISCHARGE CHANNELS core wall & wood sheeting as cutoff

wall in spillway, d's training walls
of drystone sloping at 2.5:1

a. Approach Channel Concrete, submergel.
Poor-heavily eroded, cracking trans-

General Condition verse to weir crest direction.

Loose Rock Overhanging None

Channel

Trees Overhanging Channel None

Floor of Approach Channel Concrete, submerged
U,"s concrete training walls, conc.weir

b. Weir and Training Walls crest on vertical dry stone wall, ds
,;tone training walls sloping at 2.5:1.

General Condition of Poor aggregate exposed along u s lace
Concrete of left-& right training wafls.

Rust or Staining None

Along u 's face of training walls left
Spalling training wall has 1.3 deep eroded area

Reinforcement visible along weircrest&
Any Visible Reinforcing in "hole" in left training wall.

Efflorescence, minor,along t:'aioing
Any Seepage or Efflorescence walls. Seepage thru vertical weir. wall

i eavaad It.- & rt. d, s stone training

Drain Holes AA.a Is.

12-foot lonf dry stone %ith conc.grout
C. Discharge Channel remainder oY channel is natural.

Heavy erosion of concrete grout,
General Condition erosion holes in apron.

Loose Rock Overhanging None

Channel

Trees Overhanging Channel Many small trees in channel d s of
apron and overhanging channel.

Floor of Channel Unlined - natural

Other Obstructions None
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PERIODIC INSPECTION CHECK LIST

PRCJECT B\RIE HESERVOIR DAM & DIKE DATE May 5, 1980

FRCJEC"I FEATURE Dike NAME W. Checchi

DISCIFLI:E Geotechnical NAME A.S. Nagel

AREA EVALUATED CONDITION
Earthfill embankment-breached section

DIKE E_BA__ K:_E'_ T zoned with blue clay and sheeting of wood.

Crest Elevation 951.5 average

Current Pool Elevation 948.2

Maximum Impoundment to Date Unknown

Surface Cracks None

Pavement Condition No pavement

M4ovement or Settlement of Crest None visible

Lateral Movement None

Vertical Alignment Good

Horizontal Alignment Straight

Condition at Abutment and at Good
Concrete Structures

Indications of Movement of No movement
Structural Items on Slopes

Trespassing on Slopes Overgrown with trees and brush.

Sloughing or Erosion of Slopes None
or Abutments

U.'s ri~rap in place, visible below hater
Rock Slope Protection - Riprap line, heavy vegetation above water line.
Failures

Unusual Movement or Cracking at None
or near Toes

Heavy seepage at left cutoff 10 to 15 apm
Unusual Embankment or Downstream est. 3 additional seepage points noted
Ceepage along toe of slope.

'FPping or Boils None

Founiation Drainage Features None

Toe Drains None

lnctr:imentation System None

p age .-_o
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PERIODIC INSPECTION CHECK LIST

PROJECT BIA&WE HEEBVOIB DAM & DIKE DATE May 5, 1980

PROJECT FEATURE Low-level outlet NAME W. Checchi

DISCIPLINE Geotechnical NAME A.S. Nagel

AREA EVALUATED CONDITION

hManually operated wheel and gate valveOUTLET WORKS - OUTLET STRUCTURE in 12-inch iron low-level outlet, 70 feett
AND OUTLET CHANNEL right of left abutment of dike.

Concrete headwall good.
General Condition of Concrete

Rust or Staining None

Spalling None

Slight erosion of (oncret e below ater
Erosion or Cavitation evel.

Visible Reinforcing None

Any Seepage or Efflorescence Unknown, outlet bejow water level.

Condition at Joints \one

Drain Holes None

..Cha~nel Natural channel

Many small trees overhanging channel.
Loose Rock or Trees Over-
hanging Channel

Condition of Discharge Channel susept ible to block.,ge by
Channel debris and fallen trees.
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APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Page

Figure B-i, Plan of Dam and Dike B-i

Figure B-2, Sections through Dam and Dike B-2

Figure B-3, Plan of Proposed Repairs
Traced 1-11-62 B-3

Figure B-4, Plan of Spillway Traced 3-6-39 B-4

File Card for Barre Reservoir Dam. from
Worcester County Engineer's Office B-5

Previous Inspection Reports dated 1925 through
May, 1969 by Worcester County Engineer's
Office B-7

Previous Inspection Report dated March 20, 1972
by Massachusetts Department of Public Works B-40
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NOTES:
1. Elevations shown based on assumed spi
crest Elevation 948.O;estimated from [Jni
States Geological Survey Quadrangle shee
2. Information shown based on field insp
of May 5,1980 and plans shown in Appendi
3. dnotes seepageLl

4. de' notes wet or marshy area

5./4 Indicates location and direction of

view for photographs.
6. See Figure B-2 for sections through Da

and Dike.
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NOTES:
1. Elevations shown based on assumed spillway
crest Elevation 948.0;estimated from United

States Geological Survey Quadrangle sheet.
2. Information shown based on field inspection
of May 5,1980 and plans shown in Appendix B.
3. 3Y denotes seepage
4. denotes wet or marshy area

5.*2ndicates Location and direction of

view for phatographs.
6. See Figure B-2 for sections through Dam

and Dike.
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County of Worcester

OFFICE OF COUNTY ENGINEER

Court House, Worcester, Ma Tn BarreL. 0. Marden Town... !.......
County Engineer 1925. 04-14

Dam no .
Charle's C. Allen,
Barre, Mass. Location-*bt0 e - 5e. G.

Allen Co.
The -ounty Commissioners of Worcester County, acting

under Thapter 253, General Lawsz. as amended by Chapter 178 of
the Acts of 1924. said section being headed "Safety of Dams
and Reservoirs". Iave orderd an inspection of your dam. The
above Acts states in part regarding the inspection of dams,_

"The county comissicn rs shall as often as once in two years
cause a thcrough ezaainatin to be made of every reservoir, reser-
v,cir darc and mill da:n by the breaking of which loss of life or
damage to a road cr bridge Is likely to be caused,_
The ccmmissioners Lhall cause every examination to be made by
a competent cnginccr who shall report in detail and the work
cr the changes required for safety and the public good." The
C-unty Commissicners hereby order that the following repairs
be oY. to your dam:- (Note:- Repairs tc be tade are marked with
a cross.)

1: Repair down strearn wall .....................
2. up .......................
3. " walls to spillway sectior ...............................................
4. " " " canal or flume ....................................... .
5. " concrete walls ............................

6. " apron to .piIlwe y ...................................................... .
7 . ........ ................
8. Penew planks and tlmbers ...........................
9. Clean out waster gate pipe cr flume ...................................

10. " " canal to mill ........ ..............

11. Provide new waste pipe or flume ...................................................
12. " pipe to mill thru embankment .....................
13. Remove flashboards ................. ...................................................... ...

14. Lower " ..................................................
15. Construot spillsay section ...... spillway to be ............ feet
long and . ... . .. feet deep .................. at .........................................
16. Cut off brush and trees from embankment ..A ...................
17. Fill up holes and regrade embankment .............. ? .....................

Kindly notify us either in person or by letter after
you have made these repairs.

Yours very truly,

County Engineer.

B-7 BARRE RESERVOIR DAM AND DIKE



Decree No. Damn No. 4-14

COUNTY OF WORCESTER, MASSACHUSETTS
OFFICE OF COUNTY ENGINEER

Q Neg. Nos.

INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town i3arre Date ot,28. 19U Dam No.
Location above Chas G allen Name of Pond or Stream Princei Riead

Inspected by L.O.Mardeii

Owner Chan. G. Allen Co. Use Storage
MATERIAL & TYPE 3&rbhorn Tor%, rubblle wl downstream

Elevations in feet: above (+i) or below (-) full pond or reservoir level.

FOR DAM Bed of stream below 88 @pill est. top of spillway 100-
FOR RESERVOIR

top of dam 100- ..top of flashboards none ground surface below 69-

level of overflow pipe "4s length in feet 300- lt-Sc

width top in feet.. 12- width bottom in feet 30-40 .size pipe to mill
inches length spillway in feet 05-. head in feet

Size of wheel H. P. developed
Size of gates waste 19" iron pipe location of gates
Foundation and details of construction reeky soil

condition of embankment cut off ibrugh
Constructed by .. date
Designed by location

Recent repairs and date none
Evidence of leakage opillwv~ section .......

Condition good except leaks and brush
Topography of country below wooded vA13*Y
Nature of buildings and roads below dam 320n@

No. Acres in watershed No. Acres in pond

Plans secured .. Percent watershed in cultivation

Percent in forests .............Note: Cross out word not applicable

Several leaks in spillway section.
1:1 al1?e rip rap up stream
larth embankment without deunstrsea rubblle wall

9 West of spillway.

B-8 BARRE RESERVOIR DAM AND I)IKV



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dam, Reservoir Dams and Reervoirs.
$61.1l'e &Tad-MMe -]N,&.*A.JR* MW,, ]L,% 90 ...

Inspected by ... .......... G &M O ML s .............................. a te .... . ........-. ............ D ata N o.. .............

Town .. u ................. Location ........................ Reser...i.r.....
Owner.Chas, 0.Allen Co. prin1. oer s sg

andesjr~i ~ns in" t±1' 8pImw L" ai Jper sonlttim ,lW-t*J...... .. .. .. ... .. .. .....Ir ./ m .. e .A. .. ,.. , ,.. .. .. .. ... ..t H ] , ...... .............. ................ ........................... ...... . . . . . .
shasl oule pip apsu mtasrthn 1o top Swibl

Dar ..i.. ............. .. ..-. Con.ced .. .....

.a to 'To on re to %r mt
SPILLWAY
El. top A butm ent ........................ El. Crest ............................ E l. A pron .......................... El. Stream bed ........................

Width top Abutment .................... Width top Crest ............... Width bottom Spillway ....................................................

W idth F lashboards carried ........................................ K ind F lashboards .......................................................... ...............

El. Flow line C leanout Pipe ........................................ Size and K ind C leanout Pipe .........................................................

K in d of F ou n dation u n der S pillw ay ................................................................................................................. .................
Condi..o poor-1.ea
... ... ... o ................................................... ...... ........................................................................... .............. ........ .. . ......... . . .

EMBANKMENT

E l. T op ...... ........................ E l. N atural G rou nd ............. .................... W idth T op .....................................................

W idth of Botom .................................... U pstream Slope .................................... D ownstream Slope .............................
K in d o f C o re w & ll ............................................................................................................ R ip ra p ........... .... ........... . ...... . . . .

M aterial in E m b ank m ent. ........ ........................ ..'......................................... F oun d ation ... ... ..................... ....... ............... ..

Condtioud haa been autoC n d it io n ............................................................................ ....... .. ... ..... ... .. .. . .. . ............... ... ................. .. . .. . ..... ... ... .

..... ............................... I........................................... I.......................... o c a t io n ..................... .......... .............................. .. .....

S Te .. . . . ................................. d.............. ............................................. .E .F lo w lin ............................................... .. .....

C o n d itio n ................................................. ....................... ........... ........ ... ... ............... ........ . .......

C o n d tio ... ................................. ............................................ e ...... .......................... a e ..... ..............................................

W o E E L ion .. . . . . ............................................................................................ . . a e ...................................................

Evidence of Leaks in Structure........................ ........ ....... ............ ........
.. .. .. . .. .. .. . .. .. .. . . . . . ................................................................................. ... ...............A e e d .............................................. ....

R ecen t R ep airs an d D a te ............................... ..... ..... . ............................................................................ .. .
R e to o gr a irs of C o n r o D ate . ....... ........................................................................................ ....................... L....... ......... .....

N ature of B uilding and R oads below D am ........................................................... ......... ....... ................. ..................

N um ber Acres in Pond ............. ................... .............. D rainage Area in Square M iles...... ....... .. ... ...............

Discharge in Second Feet per Square Mile .................

Estimated Storage Million Cubic Feet ..... .......
B-9 BARRE RESERVOIR DAM AND DIKE



COUNTY OF WORCESTER MASSACHUSETT'S
COUNTY FJNGINR

Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected by ....Z 1 .. ........... - Date.W .. -4 2 Darm No... IS-14...

T ow n . .. .. . ...... ....... L....... L ocation .... .. . ..........

O w n er ..... ....:. ........ . .. ...U se ... : ...... .......... .... ...
Material and Tp .. O ........... 20 frft md 8beAV1 *r o .fe ...t

iAe 'betna eaah -&bout 25 Ifte thm *top of obokat*

Dttam eined by W .w io ... Constructed by. Year-io" A i... ..... ........

SPILL WAY
El. top Abutment .... ........El. Crest ............. El. Apron .......... . ...El. Streambed.......................

Width top Abutment .......... Width top Crest ... .. Width bottom Spillway ...................................

El. Flowline Cleanout Pipe ........... ............Size and Kind Cleanout Pipe.........................

Kind of Foundation under Spillway ..................... _................... ...................

EMBANKMENT
El. Top ............... ...El. N atural G round ........ _....W idth Top....... ....................

W idth of Bottom' ..I............... Upstream Slope .................Downstream Slope ................ .

Material in Embankment .... . ........ ... ..... Foundation ..................................... ..

W H E E L K.. ..... nd.............................. .. .Si.. ze.........R... ocado .H .. . P...................................

Ev ii n ................................. of Leaks. in................. ...tructure........................................

W EEt .Repai.......... andd D e ........................... Si................. ae .P.... ....... ........

Topography of Country below Dam .........................................

Nature of Buildings and Roads below Dam .................... .......... . .......... ..

Number Acres in Pond. .... .Drainage Area in Square Miles .............

Discharge in Second Feet per Square Mile....

Estimated Storage Million Cubic Feet
B-10 BARRE RESERVOIR DAM AND) DIKE



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGMNER

imspection of Das, Reservoir Damns, anid Reservoirs.

Inspected by. Date.. .... Darn No. . ......

Owner W. ReservoUre

- ~ * s*tdusbrskahii , wvw& - opeznn n~er allt'L

Dam Designed by .................... ....................Constructed by ............................. Year ................ .

SPILLWAY
El. top Abutment .... ....... El. Crest .............. El. Apron .............. El. Streambed .... .........

Width top Abutment ............. Width top Crest .......... Width bottom Spillway.........................

El. Flowline Cleanout Pipe..............................Size and Kind Cleanout Pipe ........ .. ..........

Kind of Foundation under Spillway . ................. _ _.. ............ L. 1 ... ... ..............- .. I

EMBANKMENT
El T p. .... ................El. Natural Ground.. ... .... . ..... W idth Top_............................. ....

W idth of Bottom ................... Upstream Slope ........... _ .... Downstream Slope ...... ......

CoA dtoS .... ............ .......... . .. .. . ..... ..... ................................................Lato

Sine................. .............................. ................ ................I... . . . . . . ..K n......................lF o ln

W HsE EL........................ K ind ..... ................ Si ....ze.. l Ratli ed H.......................... P..

Lo d tocatio ...................n................ ... ........................................................ .........Av ~ a

Evidence of Leaks in Structure .............................................................. .....

Topography of Country below Dam ................. ......... . . ............. ...

Number Acres in Pond ...... Drainage Area in Square Miles.........-1.....

Discharge in Second Feet per Square Mile .....I......

Estimated Storage Million Cubic Feet.....
B -11 BARRE RESERVOIR DAM AND DIKE



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of. Dams , Reservoir Dams, and Reservoirs.

Inspected by. ............ .......... Date -.M- 1 *601 9 2 9 an No. ". 1 .....

Town ..... .WA Bar Location

atri~1 Tvisit 4M Isith wrese L P~tehaireConsuting i.Laser at

IM ..bt 1116. WP1it~h01 ... *t* aiuteits 3badqw -to -got . o .. af....
It for Pt 111101M&111:1 U40 fai

SPILLWAY

Width top Abutment ........... Width top Crest.......... Width bottom Spillway .....................................

El. Flowline Cleanout Pipe... ......... ............. Size and Kind Cleanout Pipe ...............................

EMBANKMENT

W idth of Bottom' .................. Upstream Slope .................. Downstream Slope .................

K ain in Em bankm ent................................. ....... .......... R p a , ........ ............................. ...Fu d to

S oitzL........ .........................................................K.n ................................... F l..in

W Hz e EL........................ K ind .................. Size............... l R ati ed ...... P.. ......................

Location ............................................................................................Av.Ha............... ....

Evidence of Leaks in Structure............................................................................... .......

R ecent R epairs and D ate............................................................................ .. ........ I................

Topography of Country below Dam .............................. ............

Nature of Buildings and Roads below Dam ....... . ... .......... . .. .. .. .

Number Acres in Pond ....... Drainage Area in Square Miles ...... ....

Discharge in Second Feet per Square Mile

Estimated Storage Million Cubic Feet
B -12 BARRE RESERVOIR DAM AND DIK-



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINUR

Inspection of Dun, Reservoir Dam, and Reservoirs.

Inspected by .. .................. Date. MW Dam No.04 L.........

Town .......... Laoc.... ........... ..... ation .......... BI WV.R 00 7 0 r .......... I ............

Da......... De ..ig ..ed ..by I . ......................... Co sr c e by... Year..................... ...... ......... I....................

SPILLWAY
El. top Abutment ............ El. Crest .............. El. Apron. .... ......... El. Strearnbed ................ .......

Width top Abutment .......... Width top Crest .........Width bottom Spillway...........................

El. Flowline Cleanout Pipe ............................ Size and Kind Cleanout Pipe .............................

Kind of Foundation under Spillway.................. - ........................................................ ..........

EMBANKMENT

W idth of Bottom* ................... pstreamn Slope ................ LDownstream Slop~e .... ........

Condition.......... !%ter disharging thru breach in embauknet- so Mek-

GATES..................... i..............''** * ......oeation .. ..*... -.. .. - . '" "*"**

Si E .. ...................... ......................... in..................... L i n.......................... ......l....e

Coition............................ Kid.................. ...... ........... . wie........... . .........................

W H EELio K ind..............................................S zR a e H ......................... ..............................

L..c.atIo..................I.................................................... Ave........................................... .ea

Evidence of Leaks in Structure .................................................... ......................................... ..

Recentrpair afConr DaelowDm........................ L ........... ............... . ............................

Nature of Buildings and Roads below Dam ................... ... . .. ..... .............

Number Acres in Pond . .. ... .... .. ........ Drainage Area in Square Miles ... ........

Discharge in Second Feet per Square Mile .....

Estimated Storag Million Cubic Feet.....
B-13 BARRE RESERVOIR DAM AINDDIIKL



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Damn, Reservoir Dome, and Reservoirs.

Inspected by .. O .i Date . .... $1,.l.. Data No.

T o w n .................. . .. o.i.. .... ................................ L o c a tio n ..... .. .. .. .. .. ... ................ ... ..................... .

M a terial an d T y p e ........ .............. .. ...... ............ ........ ... ....................... .. .. . .......M .a.t ...r i .a.l In ... ... ............. . . . . . . . . . .".......... . . .... . ........ ....... ...... ... ... . ... . . ... .... ...... ............. . ...... L.. . .....

D am D esigned by .................. ... . ................... C onstructed by ....................................... Y ear .........................

SPILLWAY

El. top Abutment .................. El. Crest .......................... El. Apron ...................... El. Streambed ..............

Width top Abutment ................... Width top Crest ................ Width bottom Spillway ............................

W idth Flashboards carried ...................................... K ind Fla hboards ...... ............ ......................................

El. Flowline Cleanout Pipe ................ Size and Kind Cleanout Pipe .................. ...........

K ind of F oundation under Spillw ay ................................................. . . ... ............ ... ............

Condition ...................................................- -"L...............C d i i n . . . . . . . . . . . . . . . . ................................................................. . . .. . ... . .. .. .. ............. ............. ... ......

EMBANKMENT
E l. T op ................................... E l. N atural G roun d .... ................ ..... W id th T op ............................ .. ...............

W idth of Bottom .................................... U pstream Slope ............................... D ownstream Slope .........................

K in d o f C o re w al l ......................................................... .............. . . ..... ......................... R ip ra p ............................ .. .......... ....

M aterial in E m bank m en t ................................................. ...................... F oun d ation .......................................................

cc *.* Leftn o, 'bre1h a bout 6 hees. - omr in pond Ieorenr abemt
......--..... .. .. ........... •.... ... .... .................... ...... ........-....I ... ............................................... ....... ..... . ....... ........ ...... ....

G A T E S .................................................................................................... L o c a tio n .........................................................

S ine .................................................... K in d ............................... .................. E l. F lo w lin e ..................... ................ ..... ............
C o n d itio n ......... ............................................ ............ ................ .... .................... ....................................................................... .

W H E E L .. ... ... ............................... d ............................................ .................................... Ia e .. .. .. ................. ... I................... ......

W" EEL ............................. Kind................... Size.R.te..... ........ P........................... ........... ...................

E vidence of Leaks in Structure............................................... ............................................................

Evience Repairs n DStre ............................................................................................................................. .......... .....

T opography of C ountry below D am ...................................................... ................................................. ............. ..

N ature of B uildings and R oads below D am .................. .......................................................................... ..........

Number Acres in Pond .................. Drainage Area in Square Miles ..............................

Diseharge in Second Feet per Square Mile ......

Estimated Storage Million Cubic Feet ... .

B-14 BARRE RESERVOIR DAM AND DIKE



COUNTY OF WORCESTER MASSACHUSETT'S
COUNTY ENGINEER

Inspection of Dam, Reservoir Darns, and Reaervoirs.

I~nspected by. LOMArcden John ......... Date. Nov.4,1929.. DarnNo. .. 04-14 ........

Town ..... Barre Lo.... ... .............. cation ..... a ] rQ.. Revryol-r~ ............... -......

Owner... ..o.n I.ad i- oese ...I...-...........Use ... Abaxndoned... ....... ........................

M aterial and Type ................ water 1n .streem .only... ... ........ ... ......................

Damm w gnDesigned ... by...............................on tru te.b...Con....tructed...... by...Year.................... ........

SPILLWAY
El. top Abutment................ El. Crest ...............El. Apron ..............El. Streambed .......... ...

Width top Abutment ............. Width top Crest .......... Width bottom Spillway.....................

El. Flowline Cleanout Pipe ............................. Size and Kind Cleanout Pipe...........................

Condition .... Bamaoli-made ...4:r: .. wide.at .. botto-T... about .7.. feet 'rom east .. abuin en t

....pra.tjoaJ2jy .ompJletedat .. os.or .~enn ~t s u... Nov5.th.

EMBANKMENT

Width of Bottom; ................... Upstream Slope................... Downstream Slope........................

K ind of Corewall ......... ..... ........... . .... ..... .............. Riprap ................. . ......... .

M ant ioln....... e... ...... . ..................................... .Fo n a in..............................

Co d toG A..................... ....... .... ............. ........................................ ........ Loc....tion..

Si....... ........e.................... ... -... d - ................................................ n ................................

Condition ............................... ....................................................................................

W HlEEL .............. Kind ................................ Size ................ Rated H . P ......................

Location ............ ...............................................Ave. Head ...... ...................... .

Nature of Buildings and Roads below Dam ................... ........................................... ..... ........... .......

Number Acres in Pond ........... . ..-....... Drainage Area in Square Miles .......... .......

Discharge in Second Feet per Square Mile.............

Estimated Storage Million Cubic Feet. .. .....
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COUNTY OF WORCESTER MASSACHUSETIw
COUNTY ENGINEER

I rnsction of Damn Reservoir Dam, and Reservoirs.
Messr's. Fnayson, unt and

Inspected by ................. L. 0. Marden DaeJuly 29,193 Dam No....0 4 1 4 . . . .
T n............................. . .......... D ate..............................................

Town ................... ...3.v rr.? ...................................... Location ........ ................................................................................................

Owner ... ............... .R., . .Q, ..................... Use ............................................................................................
SM aterial and Type ............. .......................................................................................................................................................

......... I......... .- ........................... ............................................................................................ .. .....................................................

D am Designed by ........................................................ Constructed by ........................................ Year ......................................

SPILLWAY-Length ................ Feet. Depth ................ Feet

El. top Abutm ent ........................ El. Crest ............................ El. Apron ......................... El. Stream bed ..................................

W idth top Abutm ent .................... W idth top Crest ........ W idth bottom Spillway ......................................................

W idth Flashboards carried ........................................ Kind Flashboards ....................................................................................

El. Flowline Cleanout Pipe ................ Size and Kind Cleanout Pipe ...............................

K ind of Foundation under Spillway ........................................................................................................................................

Condition ................... ........................... I ,Sap..te d... found ati o ... ex cavated ................................................

EMBANKMENT-Length overall .................... Feet

El. Top ................................... El. N atural Ground ................................... W idth Top ............................................................

W idth of Bottom .- .................................. Upstream Slope .................................... D ownstream Slope ......................................

K ind of CorewaU ...... p a. " ............................................................................................. Riprap ..................................................

M ate rial in Em ban km ent ..................................................................... Foun dation ................................................................

C o n d it io n ....................................................................................................................................................................................

.................................................................................................................................................................................................. o.. ....

G ATES ............................................................................................... Location ...............................................................

Size ................................................... Kind .................................................... El. Flowline ............................................................

Co n di tio n ... ................ .......................................................................................................................................................... .........

..... E. I.............. ................................ K in . .............................................Sie................................Rae H .P .............................................

Locatio ................................................................................ e............. ...... ... ........... ........ ..............................................

L o c i e n e ..... .... .... ..... .... .... .... ........................................................... v ...... .... .........................................................................

Evience ofRepairs n Stre ...................................................................................................................................................

Recentra py of d D aut e lo .....................................................................................................................................................

N ature of Buildings and Roads below D am ................................................................ .............. ............................................

N um ber of Acre in Pond ........................................................ D rainage Ares, in Square M iles ..............................................

D ischarge in Second Feet per Square M ile ................................................................................................................................

Estim ated Storage M illion Cubic Feet ............................................................ ..................... .............................. ............... .....
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COUNTY OF WORCESTER MASSACHUSETTrS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dam, and Reservoirs.

Inspected by ...... L..*.. .... XKB.den .............. Date ... 1,13 Dam Noqj4 7q 4. ... . . . . . . . .

ownr ................ Barre .. .... C......... uoa in.................................. ...................................

DamDege d by. ............. Contrute byRes......Ya Co.

SPILL W A Y -Length..................Fe D pt ...... Fe.......et .... ............. ...I......... ..............

Dl. tDpsAbutentb El........... Crest.................. El Aprontd y....................El....trearbe..........................

Width top Abutment ........... Width top Crest ........... Width bottom Spillway......................................

Width Flaahboards carried. ...................... Kind Flashboards ......................................................

El. Flowline Cleanout Pipe .......... ................ Sise and Kind Cleanout Pipe ............................................

EMBANKMENT-Length overall ........... Feet

El. Top ................ ..El. Natural Ground .................. Width Top ..........................................-

K ~ind of C orew all ............................. p........................... rap ..........................

Condition ............... 9P~gt .QPv .. .... .. bl .. _Pa~d. . =......

GATES .............................................................. ..... Location ......................................

Si e .....e .........................Kn.................................E.Kindne........El............o.............

W HEELn................... .... K n .................. S e.............Rated.....................H... ... ........................

Location ... ....... ........................ ............... .. .. . .. ... v. Head.......................................

REEL ...epai.......... and n Dae ....................... Sze ......................... RaeH. P .......................................

Loatreof Buildings..... and......... .d below...... Da..................AeHad .......................................................

Nuierc of Aceas in Pond r .............................................. g Ar ................a.... in...............iles..

D ecscharge s a d ine .Second....Feet.....er..Square.....Mile..............................................................................

Eist armated ec ndStorageSqu reMillion.....Cubic....Feet............................................................................
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINER

Inspection of Dams, Reservoir Darns, and Reservoirs.

Inspected by .. L..Marden ............... .. Date - -l . Darn No ... 0.4-14.......

Town .... Ra r ....... ................. Location ............. air, Reseryroir...... ........

Owner .... James . I...hittall- ..et Al......... use ........... .....................

D at e ig nd yp ...................................................Constucte by .. .. Ye..... ....................r........

SPILL WAY
El. top Abutment .............. El. Crest ............... El. Aproni ............. El. Streambed.................

Width top Abutment ............. Width top Crest .... ...... Width bottom Spillway ...... ....................

El. Flowline Cleanout Pipe .....................Size and Kind Cleaaout Pipe ..........................................

KindiotFuiton und.. K. . ..re r.u.a.t.e .9.3 . ~~r.. er Spil.aIlway.e a .pmw.S ............

to b ..l ak m j e ..ee tilut n.a..................r......w eI. ...........................t............

EMBANKMENT
El. Top ...................El. Natural Ground ........................ Width Top ..........................................

Width of Bottom........................ Upstream Slope ...................Downstream Slope ..................

M ain l in o Ema nk en Foundation............................................... ... p a ............. L........................

CoAtio.....ESbaket..nt.. h~je .......................................Lcto...... .......................

Size ....................... .... K ind . ........................ El. Flowline............................................
Condition .. ... ate in embanment repaired 1932

Evidence of Leaks in Structure.......... ne-Ib .. Y1 1 .....................................................................

Reoent Repairs and Dlate .... piha andIF embnk en ..P A W ..adjacent c.. p leted:0.. 1932?..

Nature of Buildings and Roads below Dam .............................................................. .....................

Number Acres in Pond ............................. Drainage Area in Square Miles .................................

Estim ated Storage M ilion Cubic Feet - ... .. ........ .......... ............ ... ... ..............
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COUNTY OF WORCESTER MASSACHUSETTlS
COUNT1Y ENGINEE

Inspection of Dams, Reservoir Dams, and Raservoirs.

Inspected by .... L..Ea44rden ...................... Date... .t.4.106 DamNo .OS-........

Town ...... Bar..........................Locatio ....... Barre Reservoir

Owner ... ~ a . .P... U ittal1.. et. .al .............use ............ v va r ...........................

D at e i g nd ye.........................................................Co sr e byY a.............................................

SPILLWAY-Length .......... Feet. Depth .........Feet

El. top Abutment .............. El. Grest ........... E.....l. Apron................El. Streamnbed.......................

Width top Abutment ............. Width top Crest ............. Width bottom Spillway ...........................

Width Flaahboards carried ........................... Kind Flaahboards..........................................................

El. Flowline Cleanout Pipe ............................. Size and Kind Cleanout Pipe ............................................

Coni - ..Uqwter- f lowi! o.ver wpsteway- bad leak thru westerly stone
utme and saer 0o~ N etea tka ee

abu.. .... , core wall ~b~~
0 -31 nl t tvone ..recn t#wM ow

EMBANKMENT-Length overall ............. Feet

El. Top .................... El. Natural Ground .... ............. Width Top .......... ..............................

Width of Bottomq ....................... Upstream Slope ...................Downstream Slope ...................

Condition, should cut all brush and sull trees anid grub out roots' - leaks
in seViial places due6 to.6ei ag6 Q *hj........enht*-6-*6t*15. f ~
GA.T.........................................................................................Lato.....................................

GAE.................................................. o ain..........in........ .........El Fo..................................

Condition . a..ppears O.K. at timne damn built recomonded that gate be built
on upstream"sd f ie owner useda old ie ,mru e
that .. zte--,b Uiltnueteamft5 th1ie.. pipe, .. to. .to. ay .. e~I

W E L .....eaks a.. J .pe........... ...... Size. ............... Rated H. P .......................

Loc i n..................t...........on..................... vv .R ad......................ead..............
Evidence of Leaks in Structure ......... thru embankment and under westerly abutmenrt as

indicated, above.

Recent ar a d D te.... Repa............................r.....................d.......Date..............

Topography of Country below Dam ................................................................................................

Nature of Buildings and Roads below Dam..................................................................................

Number of Acres in Pond........................................ Drainage Area in Square Miles .......................

Discharge in Second Feet per Square Mile ............................................................................

Estimated Storage Million Cubic Feet ............................... ................................................ .......
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Das, Reservoir Dam, and Reservoirs.

Inspected by ... ....S . .fa .c .................................. D ate ..... Dam N o ........... ........ .....

T ow n .... ..................................... ... Location ....... C. ... . c . . .t ........ . - :. . .

Owner... ... ......................... Use ...... .......

M aterial and T ype ......... . .t...L .  ... .... ..... .. .... . ..............................
* . . . . . . . . . . . . .. ......................................................... [ . . . . . ............ P -J . . . ... ........................................... ......... . ..... ............. ... ... ...

D am D esigned by ....................................................... C onstructed by ........................................ Y ear ....................................

SPILLWAY-Length ................ Feet. Depth ............... Feet

El. top Abutment ........................ El. Crest ........... El. Apron. ......... El. Streambed ....................

Width top Abutment .................... Width top Crest ........ Width bottom Spillway ......................................................

W idth Flashboards carried ........................................ K ind Flashbo&rds ..................................................................................

El. Flowline Cleanout Pipe ................ Size and Kind Cleanout Pipe ..........................................
K ind of F oun dation under Spillw ay ........................................................................................................................................

C o n d itio n ........... .............................................................................................................................................................................

EMBANKMENT-Length overall.s.U W ... Feet

E l. T op .................................... El. N atural G round .................................... W idth Top ..................................................

W idth of Bottord .................................... U pstream Slope .................................... D ownstream Slope ......................................

K in d of C orew all ........................................................................................................... R ip rap .................................................

M aterial in E m bankm ent ........................................................................ Foun dation ................................................................
C o n d itio n ........................................................................................................................................................................................

GATS ". ...... .,:. .. .... ......... .... ..... ............ ......... .4f .&*A .........
0oot ....... .... ... .... 1 .-r ......

Condition 11._.0 ... ... . .......

Location.. ................... ............. ,2 ... .. ....Condito n. .

Location ... Ro . ...... .. . .... ....

R.enRpa.. . .... .... .

Dicharge in Second Feet per Square Mile... .. ...................

Estiate Sto0g ..il..on.Cubic.Feet......

.... d tor ge t .B ....... R..........S...........V D A... ... D.. D........D .. .. .................. . ....
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WORCE 'TMF CuITN~TY ENiGIIE
Ins~ection of Dams, Reservoir Dams, and Reservoirs

Inspected byZ64-ZAIl Pr.4 Date 9,2J3- am No

Tow_______________ Location Bg-..i /?c

Elt'- aoutment El .Cr e sfl E'I.Apro. EI .Ct Bed

Wiutn top Abut. Widthi top Crest Width bottoi Lcp.way

VW:Q-th "±astibonrds __________ind Ilashboards_________

RI-Fiowline Ci;eanout Pipe Size and Kind iPipe__

indic of lboundation urvb#zr Spillway__________

Cole iti on Dzo J PLc/eL1}iZZZ§

0.B U.ENT

E-L. Top E.I.N -tural Groind Vidth Top_____

44ic6th of Borron _____Upstream Slope Tovnstr.Par Sliope

Xind of Corevwali____ _______ Ppa__________

Iateria. in Erbanli.nent___________ on

Con~dition

GATES o-to____________

Size Kti~d ________.Fowie______

Cond it i.on______________________________________

Evieence of -,eaks in rtructurc -______ ____ ______

Recent 'Repairs and £c~to-_______________________

.4imber Acres in. Pon' Drrainag-i Area In nkj. 1.1iJ~s___
rischairge in Seconc: Fect per Squ-irc Mile______________

Estima~ted Storag.. Llillrri Cuhic 1 'eet__________________
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WOIRCETER COUtNTY ENGIUME
Inspection of rams, Reservoir Dams, and Reservoirs

Inspected by L-oAl- ZA'J' Date Dam2.No. DaLn14
. 0 . . . ... .. . . . .9 * * .9 9 . . . . . . . . . .

To Ba-r n Location- ~ jF=4

Owner Use_____________

SPILiZ.AY
El.to) abutment -EI.Crest El. Apror.- El.,Ct.3ed__

Wiutl> top Abut.__ Widtli top Crest Width bottom Lp.way____

VW,.th fiasihborrd s _________Kind 11 ashbcoards_______

E'. .Flowline LCleanout Pipe Size and Kind Pipe__

Ktr~d of loundatioii unrlur Spilway________________

Cond i 1-ion C~ e.- ?"-f~m

nAL.ENT

E.L. To,)_ ____Ei.14-tural Ground ____ idth ToP_____
6v.uth of Borrom -Upstrear. llope _____ownst:P,, lope__
Kind of Corerkw __ _______ ___ial__________

:-aterial- in Emba-dLnent_________ Foixnd'tion_______

Condition -

GATrES ____Loc;tiox_____________

Size Kind Ei.Fowline______

Condition

Evidence of .eaks in [tri.ctu~e______ ___________

Iecrt P-epairs anid rnta ______________________

Y~mber Acres in Pon0 Drriinag-i Area in Sq~. IMiic s___
rtschargc in SeconC Feet per SquirE. Mile_______________

E-stir~nted Etorag-.- Li1ii Cubic pect________________
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WORCESTER COUNTY FNGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs

Inspected by Aon- eVJ' Date -.. Dam No.
. . .... ... .~ .e . .l .o s. . ee .e .oe .o e e o e e e o o o o . . . .e

Town Location B.,-e
Owner )?,n. " (-2 Use

SPILLWAY
El. top Abutment Ei.Crest E. Apror El.St.Bed
7 .idth top Abut. -Width top Crest Width bottom Sp.way

.'idth flashboards Kind Flashboards

Ei.Flowline Cleariout Pipe Size and Kind Pipe

Kind of Foundation under Spillway

Condition

F% BANKLENT
EI.Top Ei.Natur ,l Ground Width Top

Width of Bottom - Upstream Slope _DownstrEa.m Slope

Kind of Corewali Riprap_

Material in Embank:ment ___oundation
Condition 4 of'p,

. j/'e Sm @¢ .e d ea, 'e ,z t .'-ar //io.J" € QA * 7

GATES Location

Size Kind_ El.Flowlinc

Condition

Evidence of Leaks in Structure

Recent Repairs and Late

Number Acres in Pond Drninage Area In Fq.lliles

Discharge in Second Feet per Squarc Lile

Estimated Storage jil~inrn Cubic Fc(%t
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WORCESTER COUNTY ENGINEE
Inspection of Dams, Reservoir Dams, and Reservoirs

Inspected by -Date/ a /--Dam No. 0.-/V

Town Location

Owner Use

SPILLWAY
E1.tow Abutment E1.Crest E1.Apron El.St.Bed

v.idth top Abut. Width top Crest Width bottom Sp.way
Widtn flashboards Kind Flashboards

Ei.Flowline Cleanout Pipe Size and Kind Pipe

Kind of Foundation under Spillway

Condition

F/IBAUKENT
EI.Top Ei.Natur-l Ground Width Top

Width of Bottom Upstream Slope Downstream Slope

Kind of Corewall Riprap_

Material in EmbankmentFoundation
Condition jk

GATES Location

Size Kind El.Flowliric

Condition

Evidence of Leaks in Structure

Recent Repairs and Date

Number Acres in Pond Drainage Area in Sq.Miles

Discharge in Second Feet per Square Wile

Estimated Storagc 1lillion Cubic F(ct
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T OW _ _ _ _ _ _ _ _ _DAM N O . O * - @

LOCATION 13 EP! 7 cemk... STREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by 61 4 C00m Use & rac.e

Inspected by Lpiad. • Date .,c l

Type of Dam A . O,.A. J Sondition Reez
sq* qj- /Ve.j.j- ,,- "Y;c

SPILLWAY

Flashboards in Place , .,.. Recent Repairs A/lA

Condition ' F -i '" - - LrP 2" ". i&

Repairs Needed If

EMPANKMENT

Recent Repairs A/A.& - IPhA L l ,'a Aif

Condition -4 ,Z 410 a,&~ Act_
IFI

?opairs Needed air " A I.- [ -

rj 17aaj1g.3ri f

- ,ent Repairs ad,.s A 7 Ii 's.P'0 , Lela& Ire

,,a d it i on IL a rdfts

Repairs Needed

How Serious le.w..ep Aa4r r - /

DATE: l/e M 19JF

County Engineer
B-25 BARRE RESERVOIR DAM AND DIKE



TOWN __ -___.... DAM NOo .. i4
LOCATION , 4..- STREAM . -e

WORCE6TER COUNTY BNGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTrS

DAM INS PECTION REPORT

Owned by J CQI>, A Place A,,CZ'&,-" Use~14
f

Inspected by 1,0. Af- .IJ&As &, &mA1 Date Ji.. .3 Ifr-
__.__._____, ___________ 0 O#, ondit ion P..

Type 4f Dam _ _ _ _ _ __ _ _

SPILLWAY

Flashboards in Place _ _ _ __._ _Recent Repairs & ,

Condition ( - ~j e;- 4 k ,-,~ '4

Repairs Needed A ,=- w

E1MANMENT

Recent Repairs AMi, -

Condition f..J t #d ., u , , # .J 6 Ao.J
4  i ma .

rc3pairs Needed f#e 4,4 a,- A;eeg# , _

__j ",m.' e J --, 1.t,/, , .aa..@.w

- 3ent Repairs Agev

c-adition &4(i; 6 ra,# .,, 2 ~ ,
f *1

Repairs Needed 4A~ Aj 46 A4ov.

How Serious .T-i-,o;., Z.,t iiief- 46-$W-499d Agfge- W,4'r

/iDATE: -?40)P~1
- , '/3 . ,0

#i I 'II0*#



TOWN _________________ DAM NO.

LOCATION - 491 STREAM . Pg. .

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTE, MASSACHUSETTS

DAM INSPECTI ON' REP R T

Own ed b y -i>(a Place_ -irf' Us e/r. &.

Inspected by o. f- - vv 74-V ;7 Date d.- %- Zi

Type if Dam H /. ondition .. ,

SPILLWAY

Flashboards in Place _ ______Recent Repairs .. o

Condition I --- 4- 2-6rQ
(I -m' ,.vv 4j ,  ,.

Repairs Needed IveJ, ,J

EIFANKMENT

Recent Repairs A/e -e

Condition C dJ 1 L# ./ .?# I & ,4t PaA , - ._

3p airs Needed % Cm 4,- -2 /I - / i 3, -_

,l:ent Repairs A.--'

Repairs Needed 4 - .4~'A 1.

L-P KS

How Serious ,w i.,' a ) 'i6c- a

C/i Ay DATE, elf'~ ?

0, -County Engineer

b-26 BA RESERVOIR DAM AND DIKE



T.WN ....'3". DAM NO,

LOCATION A.v#'g Ae D STREAM

WORCESTER COUNWT ENGINEERING DEPARTMENT

9/ /WORCESTER, MASSACHUSETTS

DAM INS PECT N REP RT

Owned by ~ ,Place Use____

Inspected by J.. P -- IAJ £ Date L/ I J -

Type of Dam ... .. Condition ..

SPILLWAY

Flashboards in Place Recent Repairs _.

Condition ?)lJ'-w-i r"1- nff Aaki VJ/P4.. 92'1 p/c

Repairs Need a M/v

'4fi ai kfzvr -Pp c /A 3rlget 1'-i la'r

Recent Repairs 4/m - 1Ouegmt waz A ./ hA "'

Condition '/z/ Jlog/Z ,,,-. J -;S#, C ;l"

Repairs Needed 4 l" eo/ £

GAT ES

e-2ent Repairs h e SER DLAMAD DPI,$

.. . .. I I _ I II I I.

Repairs Needed AA1 ~/,n

How Serious -thu 7 &Z v' E . iii.rI A h'6d

DATE: 17Y.kL2.. /J ) ad - -County Engineer

B-27 BARRE RESERVOIR DAM AND DIKE



TOWN , DAM NO, dic-/$

LOCATION ,f 7. a. STREAM

WORCESTER COUNT EIGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM I NSPECTI ON EPOR

Owned by 6,d',- kcj,-gk~#_________ Use____
J9. . -4. w.•t ortc, "

Inspected by .4,o_1- ,. ,. , Date /9 9

Type of Dam jL-fC - 0 /d -lif Condition gi"Jc g/f
L--461 7 L-j/G' -1" C,-C,^C. t e-' ao, " do 4WW4 #

SPILLWAY

Plashboards in Place _ /__. Recent Repairs

Condition / L4.,/,// Pai a&/ AWM - AZ! r- ,cl

Repairs Needed gfcr C I I V ,,' I rL aL £ d . A._0 7/ J

Recent Repairs

Condition lrvi/oi n~tcff,,

Repairs Needed a,"' ry ?9'er ,- 4 J hd, 1 f"/d!c aa/

GATES

Recent Repairs

(!r //?) vl

LEAKS

DATE: kk1 Cou gineer

B-28 BARRE RESERVOIR DAM AN) DIKE



T.OWN __________DAN NO. a /
LOCATION 2_,- A . - STREAM

WORCESTER COUNT ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

5.cr Avy. 31 uiq-
Owned by A,~ Placel (Z46 use _

Inspected by/o*.5. -ZA ah, Date Y,
Type of' Dam, .Ai awA C. ,F, 7A, Condition f4i

SPILLWAY

Flashboards in Place .A1____ ._.. Recent Repairs 44"e

Condition Paotr- AcqgK J1 ,dMnC ,- ',7.

Repairs Needed Paji e ,. 4v "? . J A,.-Jt

EMAN~4

Recent Repairs Me",

Condition l# i - , Jk ///a)

Repairs Needed ' J,,Jt,-Sa, .r/oo';

GATES

Recent Repairs A, . .

Condition 1&

Repairs Needed A/ke) Arn) j iNc A.* j /2.6 A.J. .

LEAKS

How Serious c~ibe /c-1A ii

DATE: ,- ... County Engineer

B-29 BARRE RESERVOIR DAM AND 1)IKII



TOWN ,, p DAM NO. W_- _ _

WCATION S .. TREAM a

WORCESTER COUT ENGINEERING DEPARTMENT
WORCESTER, MASSAC ESETTS

DAI! IlIs ZE.1Olt R 9PORI

Owned by- e.s.- c .. Place . Use .

Inspected by A-L - *-. , - e.-. Date . z. ,-9

Type of Dan' .-- ._- - Condition _ .

SPILIMAY

Flashboards in Place ., Recent Repairs

Condition

Repairs Weeded

E MANM= -

Reaent Repairs ft.. - . • -- A.----oa-

Condition . ,- . -

Repairs Needed 4 , .-...... o.s.- * '..' . .

Rc,'ent Repairs

C onci ti on

Repairs Needed

LEAKS

How Serious

DATE County Enineer

B-30 BARRE% RESERVOIR DAM AND DIKE



,TOWN . . ..._____--- _ _DAM NO. ___,__ -___ _

LOCATION a,. ' . di/-.,r/a Z STREAM ,

WORCESTER COUNTY EIMINEERING DEPARTMENT
WORCESTER, MASSAC IUSETTS

Owned by - . - . Place .-. ,'.-" .. Use J,,N/

Inspected by -v W-< Date ... . t., s.

Type of Dam . .. , * Condition -

SPILLWAY

Plashboards in Place , ., , , , Recent Repairs

Condition

Repairs Needed ,_,

EABANKMENT

Re:;ent Repairs .
Condition ; C , ,.,.. .. !, . .- ,/-. -J--- '"-ad -.

Repairs Needed _____

G F~ S

Rc-ent Repairs o 2x_ -6 -, =44/ -

Repairs Needed . .. -,

LEAKS

How Serious ,. ., z.., &A/ I.. z4 , -

DATE: County Engineer
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TOWN _- _________ ___ . ......_ DAM NO. ,__, ______ __-_ -

LOCATION STREAM _

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by PjC. j rii-,€ Place %-J Use _,_.

Inspected by d oM Date Aj'.e 2 _.4

Type of Dam Condition

71-/Xed7 -/Ai~ h 7f~I' ok CJ'
SPILLWAY e#VbqftV40 1  a.,

Flashboards in Place Algoe Recent Repairs -V,'
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EMBANKMENT
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.- A 7E~S
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Repairs Needed ox~ g&em~.. - /e. hwemfii i zr
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TOWN ._ _ _ _ _ _DAM NO. 61-14
LOCATION • _-f- /i'rfe~g STREAM __ .___

WORCESTER COUNif ENGINEERING DEPARTMENT
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DAM INSPECTION REPORT
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Rc.,ent Repairs __
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Type of Dan , , - . Condition .._-__._-

Flashboarde in Flace _ , £.... Recent Repairs _
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TOWN 6 D A ,i NOn
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WORCESTER COUNTY ENGINEERINd DE2ARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by Place Use

Inspected by ,'F Date .5

Type of Dam Condition

SPI LWAY

rPastboards in Place ., IA Recent Repairs ....
/ II

Condition 5n__________________________
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~TOWN 9App AM No. ___________

CocAT ION STREM,4/ stRm f -e , 4, ,-

WORCESTER COUNTY ENGINEERING DEPARTMENT
WOdSBURU MASSACIHJSETTS

DAM INS PECT I ON R E PORT

Owned by n-;- l , j/ Place , Use .%m A.-.,,

Inspected by .. .. _ _ _ _Date --. 7 9

Type of Dam CA- . Condition ,__",__, __.__-

S-P I ILWAY

Fiashboards in Place Recent Repairs ,

Condit ion

Repairs Needed

EtYBANKMENT

Recent Repairs _ . /1,, ,4 ,. ./ >- , ,

Repairs Needed -04 ..

GATES

Reeent Repairs

Condition

Repairs Needed
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How Serious

DATE: ___ _Qounty Engineer
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fISPECIOW UP=R DATA POE DAMS Damn No.3'jj
Town:

Owner: A-i;-e Cf~ 4fvacj -2 Stroem :.-fceEaoLd:eaa: Pate: ?-z& -7j -
Functi~on of Varn: Daten: J .- ew - 7zo
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APPENDIX C

PHOTOGRAPHS

Note: Location and direction of photographs shown on
Figure B-1 in Appendix B.
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NO. 1 N'IEW OF SPILLWAY AEHR.SIIJEWA.-LLS ANT)
DOWN STREAM APRON

NO. 2 DOWN STREAM SLOPE & CREST OF LEFT EMB3ANKMENT

OF DAM
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
C OMPUATIONS

Page

Figure D-1, Drainage Area Map D-1

Hydrologic and Hydraulic Computations D-2
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APPENDIX E

iNFORNDITION AS CONTAINED IN
THE NATIONAL INVENTORY OF

DAMS
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