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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02254

REPLY TO

ATTENTION OF:

NEDED

OCT 2 8 13(5

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:
I

Inclosed is a copy of the Winnekeag Lake Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of Non-
Federal Dams. This report is presented for your use and is based upon a
visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the

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

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, James River-Massachusetts, Inc., Fitchburg, Mass.

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

request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

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

Sincerely

As stated Colonel, Corps of Engineers
" Division Engineer
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I

I NATIONAL DAM INSPECTION
PROGRAM

I PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00007

I Name of Dam: Winnekeag Lake

Town: Ashburnham

County and State: Worcester County, Massachusetts

Stream: Phillips Brook, tributary of the Nashua River

Date of Inspection: May 8, 1980I
Winnekeag Lake Dam is a 260-foot long dry-stone masonry and

earth dam built prior to 1878. The dam has a maximum height of 211feet and consists of a spillway and separate outlet structure.
The downstream slope of the dam is a vertical dry-stone masonry
wall. The top of the dam is at Elevation (El) 1132.7. The
spillway is a modified broad crested weir, 27.9 feet long, with
the crest at El 1126.0. The outlet is a 12-inch pipe controlled
by a gate valve. The invert of the outlet is about El 1110. The
outlet control is located in a wooden gatehouse on the crest of
the dam.

There are 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 is in fair condition.

I The following deficiencies were observed at the site:
bulging of downstream stone wall; seepage discharging from the
stone culvert low-level outlet; seepage downstream of the toe of
the dam; several sinkholes on the crest of the dam adjacent to the
downstream stone wall; animal burrows on the crest of the dam;
voids between the stones on the downstream wall; erosion of the
crest adjacent to the spillway right training wall; riprap missing
from the upstream face of the dam; cracked concrete at the
upstream end of the spillway left training wall; and an
accumulation of debris in the low level outlet culvert and
spillway discharge channel.

I WINNEKEAG LAKE DAM
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I Based on Corps of Engineers' guidelines, the dam has been
classified in the intermediate size and high hazard categories. A
test flood equal to the full probable maximum flood (PMF) was used
to evaluate the capacity of the spillway. The test flood outflow
is 1860 cfs, resulting in a pond level at El 1133.1. The test
flood would overtop the dam by 0.4 feet. Hydraulic analyses
indicate that the spillway (without stoplogs) can discharge 1530
cfs, or 83 percent of the test flood outflow before the dam is
overtopped. With stoplogs (1.4 feet high) the spillway can
discharge 1,150 cfs or 57 percent of the test flood outflow before
the dam is overtopped.,

It is recommended that the Owner employ a qualified
registered professional engineer to evaluate the stability of the
dam and the spillway and to conduct a more detailed hydraulic and
hydrologic study of the spillway if the stoplogs on the spillway
are not removed. In addition, the Owner should repair the
deficiencies listed above, as described in Section 7.3. The Owner
should also implement a program of annual technical inspections,
and prepare a written plan for (1) surveillance of the dam during
and after periods of heavy rainfall, and (2) for notifying
downstream residents in the event of an emergency at the dam.

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.

bt,±.' ftA. \Edward M. Greco, P.E.
MICHAEL Project Manager

8 GRECO , Metcalf & Eddy, Inc.

____ Massachusetts Registration

/No. 29800

j Approved by:

Stephn L.Bishop, P.E T
STEPHEN

Vice President L. 
Metcalf & Eddy, Inc. BISHOP Z;3 . 190 &.

Massachusetts Registration , ¢ST
No. 19703
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This Phase I Inspection Report on Winnekeag Lake Dam

has been revieved by the undersigned Reviev Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent vith the Reco--ended Guidelines for Safety Inapection of
Dams, and vith good engineering judgment and practice, and Is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, MEMBER
Geotechnical Encineerina Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL UCCOIENDZD 2

Chief, Sugineeriug Division
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I PREFACE

I This report is prepared under guidance contained in
Recommended Guidelines for Safety Inspection of Dams, for a Phase
I Investigation. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I 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 inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
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 internal 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 accordance with the
established Guidelines, the Spillway Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
conditions and the downstream damage potential.

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

I iv
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

WINNEKEAG LAKE DA"

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of
Engineers, to initiate a national program of dam
inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the
responsibility 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 evaluation of
non-Federal dams to identify conditions which
threaten the public safety and thus permit
correction in a timely manner by non-Federal
interests.

(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 Phillips Brook in the
Town of Ashburnham, Worcester County, Massachusetts (see
Location Map) in the Merrimack River Basin. The
coordinates of this location are Latitude 42 deg. 39.3
min. north and Longitude 71 deg. 54.3 min. west.

b. Description of Dam and Appurtenances. Winnekeag Lake Dam
is a 260-foot long, dry-stone masonry and earth dam with
a maximum height of 21 feet (see Plan of Dam and Sections
in Appendix B and photographs in Appendix C). The top of

1 WINNEKEAG LAKE DAMI J
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the dam is 28 feet wide and varies from El 1132.7 to
1132.8. A gatehouse is located on the top of the dam.
The upstream face is a 1.8:1 (horizontal to vertical)
slope covered with riprap. Generally, the downstream
stone face is relatively vertical although the upper
portion of the wall has a batter of about 1:4. Available
drawings indicate that the dam is a zoned embankment with
a select material central core containing a vertical
timber sheet pile cutoff wall (see Figure B-3 and B-4).
The drawings also show that the timber sheet pile and

jcore extend into a cutoff trench below the base of the
dam. A concrete core wall is located in the embankment
west of the spillway.

The spillway, located at the right abutment of the dam,
is a 27.9-foot long, broad-crested concrete weir. The
approach channel consists of a timber and rock crib wall
along the right shoreline. Wooden stoplogs 1.4 feet high
are mounted on concrete filled steel pipe on the crest of
the spillway. A steel H column is located behind one
pipe.

The crest of the spillway is at El 1126.0, and the top of
the stoplogs is at El 1127.4. The stoplogs are 27.9 feet
long. There is a vertical drop of about 4 feet at the
downstream end of the weir. The maximum training wall
height is 6.7 feet above the spillway crest.

The discharge channel below the spillway is about 14 feet
wide. The left side of the channel is a 10-foot high
vertical concrete wall which extends 22 feet downstream
and also serves as a retaining wall for the embankment.
The floor of the channel is covered with rock, loose
stones and debris and slopes at 13 percent.

The low-level outlet for the dam is a 12-inch pipe
controlled by a gate valve. The gate valve may be
operated from within the wooden gatehouse which is
located 60 feet from the upstream end of the dam (see
Figure B-3 and B-4). There is a cast-iron grating
on the intake end of the 12-inch pipe. The invert of the
downstream end of the outlet is about El 1110. The
outlet pipe discharges into a stone culvert just
downstream of the slide gate. The stone culvert is 3
feet wide by 2 feet high and discharges the base of the
vertical stone wall which forms the downstream side ofthe dam.

c. Size Classification. Winnekeag Lake Dam is classified in
the "intermediate" category since it has a maximum height
of 21 feet and a maximum storage capacity of 1,284
acre-feet.

WINNEKEAG LAKE DAD£2
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d. Hazard Classification. There are more than 20 houses
located along the stream downstream of the dam (see Flood
Impact Area shown on the Location Map). This includesIthree houses within 3,500 feet and the other houses
within 7,000 feet downstream of the dam. The foundations
of these structures are approximately 3 to 10 feet above
the bed of the stream. An assumed failure of the dam
could cause the possible loss of more than a few lives
and an excessive amount of property damage could occur.
Accordingly, the dam has been placed in the "high" hazard
category.

e. Ownership. The dam is owned by James
River-Massachusetts, Inc., 701 Westminister Street, P.O.
Box 310, Fitchburg, Massachusetts, 01420. Mr. Norman
Burt (telephone 617-343-3051) granted permission to enterJthe property and inspect the dam.

f. Operator. The dam is operated by personnel from James
River-Massachusetts, Inc.

g. Purpose of the Dam. Winnekeag Lake is used for
recreation purposes.

h. Design and Construction. Construction of Winnekeag Lake
Dam was completed prior to 1878. Drawings and
specifications dated October 29, 1878 and other drawings
dated May 21, 1895 as prepared by Thomas C. Sheldon are
available (see Figures B-3 and B-4). A drawing (see
Figure B-5) dated August, 1931 shows the addition of
wooden flashboards 2 feet above the spillway. The latest
drawing (see Figure B-6) dated June 1, 1950, prepared by
Howard M. Turner, indicates raising the elevation of the
crest of the dam, addition of a concrete retaining wall
on the left abutment and a concrete cut-off wall on the
right embankment, removal of the existing wood flashboard
structure, and addition of concrete to both spillway
training walls. The drawings show that the dam was
constructed essentially as it appears today. However a
timber and rock crib wall now extends along the shoreline
upstream of the right spillway training wall and backfill
was placed behind the concrete wall west of the spillway.

Previous inspection reports (as listed in Appendix B)
indicate since the first inspection in 1924 the dam has
been in good condition. Repairs have been made such as
filling in a hole and riprapping on the upstream
embankment slope in 1948 and 1949, rebuilding the
spillway in 1950, raising the dam 2 feet in 1951, placing
concrete facing on the downstream end of the left
spillway training wall in 1958, adding a timber crib
stone retaining wall upstream of the right spillway

WINNEKEAG LAKE DAM
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( training wall in 1963, and adding a new concrete wall
along Water Street also in 1963. A bulge in the
downstream stcne wall was intermittently reported during
inspections from 1924 to 1963.

According to the 1949 inspection report, "the 1936 and
1938 flood could not be handled. Embankment sandbagged
after each flood". In the 1936 flood the water level was
reported at El 1129.7.

I i. Normal Operating Procedures. Personnel from James
River-Massachusetts, Inc. reportedly visit the dam once a
month. At that time, they inspect the dam and
appurtenances for vandalism, storm damage and
deterioration. The stoplogs are normally left in place
to maintain water in the reservoir for recreation
purposes. Some of the stoplogs are removed to augmentI flow in Phillips Brook for a swimming pond located less
than a mile downstream. The low-level outlet was last
operated in 1979 as part of the annual inspection.

1.3 Pertinent Data

a. Drainage Area. The drainage area is approximately
1,331-acres T2.08 square mile) and consists of flat to
steep hilly land (see Location Map). The drainage area
includes drainage from Lincoln Pond. About 16 percent of
the drainage area is ponds and swamps. In general, the
undeveloped portions of the drainage area consist of 98
percent woodland, and 2 percent open fields. Moderate
residential development occurs mostly around the

b. Discharge. Discharge from Winnekeag Lake Dam flows over
the wooden stoplogs on the concrete spillway and into a
combination bedrock and stone discharge channel. Water
also discharges from the outlet into the spillway
discharge channel about 15 feet downstream of the dam.

(1) Outlet: Size - 12-inch; Invert El. - about 1,110 -
Discharge capacity 15 cfs at El 1127.4.

(2) Maximum known flood at damsite: El 1129.7 in 1936.

(3) Ungated spillway capacity (without stoplogs) at top
of dam: 1530 cfs at El 1132.7.

(4) Ungated spillway capacity (without stoplogs) at test
flood elevation: 1670 cfs at El 1133.1.

WINNEKEAG LAKE DAM

.4



I

(5) Gated spillway capacity at normal pool elevation:

N/A

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

I (7) Total spillway capacity at test flood elevation:
N/A 1670 cfs at El 1133.1

(8) Total project discharge (without stoplogs) at test
flood elevation: 1860 cfs at El 1133.1.

c. Elevation (feet above National Geodetic Vertical Datum of
1929 (NGVD)). A benchmark was established at El 1126.0
on the crest of the spillway. This elevation was
estimated from a United States Geological Survey
(U.S.G.S.) topographic map.

(1) Streambed at toe of dam: 1112.0

I (2) Bottom of cutoff: unknown

(3) Maximum tailwater: unknown

(4) Normal pool: 1127.4 (stoplogs in place)

I (5) Full flood control pool: N/A

(6) Spillway crest (ungated): 1126.0

1 (7) Design surcharge (Original Design): unknown

I (8) Top of dam: 1132.7 to 1132.8

(9) Test flood surcharge: 1133.1 without stoplogs;
1133.6 with stoplogs

d. Reservoir (Length in feet)

(1) Normal pool: 4,700

(2) Flood control pool: N/A

(3) Spillway crest pool: 4,700

(4) Top of dam: 4,700

(5) Test flood pool: 4,700

WINNEKEAG LAKE DAM
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e. Storage (acre-feet)

(1) Normal pool: 527

(2) Flood control pool: N/A

(3) Spillway crest pool: 527

(4) Top of dam: 1284

(5) Test flood pool: 1329

f. Reservoir Surface (acres)

(1) Normal pool: 113

(2) Flood-control pool: N/A

(3) Spillway crest: 113

*(4) Test flood pool: 113

*(5) Top of dam: 113

g. Dam

(1) Type: dry-stone masonry and earthfill

(2) Length: 260 feet including spillway

(3) Height: 21 feet

(4) Top width: 28 to 55 feet

(5) Side slopes: upstream about 1.8 to 1;
downstream vertical to 1:4

(6) Zoning: select fill material containing timber
sheet piling in earth embankment

(7) Impervious core: select fill material with timber
sheet piling

(8) Cutoff: select fill and sheeting extend into a

cutoff trench

(9) Grout curtain: unknown

(10) Other: N/A

*Based on the assumption that the surface area will not signifi-
cantly increase with changes in pool elevation from 1126.0 to
1133.1.

WINNEKEAG LAKE DAM
6



I h. Diversion and Regulating Tunnel: N/A

i. Spillway

(1) Type: concrete modified broad crested weir

(2) Length of weir: 27.9 feet

(3) Crest elevation: 1126.0 without stoplogs

(4) Gates: none 1127.4 with stoplogs

(5) Upstream channel: stone bottom except concrete for
3 feet upstream of stoplogs, right wall is timber
and stone crib along shoreline

1(6) Downstream channel: rock bottom, with loose stones,
stumps, logs and minor debris

(7) General: a concrete culvert 8 feet wide by 6.3 feet
high is located about 1,100 feet downstream beneath
Water Street (State Highway 101)

I J. Regulating Outlets

(1) Invert El: About 1110

(2) Size: 12-inch pipe discharges into 2 foot high by 3
foot wide stone culvert just downstream of gate
valve

(3) Description: gate valve located at base of shaft
below wooden gatehouse

(4) Control mechanism: the valve operating stem extends
up through a 2.5 foot diameter mortared brick-lined
shaft

I
I
I
I
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SECTION 2

ENGINEERING DATA

2.1 General. The engineering data available for this Phase I
inspection includes drawings and specifications dated October
29, 1878 and May 21, 1895 prepared by Thomas C. Sheldon (see
Figures B-3 and B-4). Other drawings include one dated
August, 1931 and another dated June 1, 1950 prepared by
Howard M. Turner (see Figures B-5 and B-6). The drawings and
specifications were obtained from the Worcester County
Engineers office. There are no other drawings,
specifications, or computations available from the Owner or
State. Copies of previous inspection reports dated 1924 to
1969, prepared by the Worcester County Engineers office are
included in Appendix B. The most recent inspection was
conducted in 1971 by the Massachusetts Department of Public
Works. 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. Leo Collette, Jr. of James River-Massachusetts, Inc.,
who provided information on the history and operation of the
dam.

2.2 Construction Records. The only construction records are the
1878, 1895, 1931 and 1950 Plans referred to in Section 2.1.
There are no as-built drawings available for the dam or
appurtenances. Previous inspection reports by the Worcester
County Engineers office provided some construction
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 the dam site.

2.4 Evaluation

a. Availabilit. There is limited engineering data
available or this dam.

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

WINNEKEAG LAKE DAM
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c. Validity. Comparison of the available drawings with the
field survey conducted during the Phase I inspection
indicates that the available information is valid.

I
I
I
I
I
I
I
I

I
1
I
I

I
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I SECTION 3

VISUAL INSPECTION

3.1 Findings

I a. General. The Phase I Inspection of the dam at Winnekeag
Lake was performed on May 8, 1980. A copy of the
inspection checklist is included in Appendix A. Previous
inspections were conducted by the Worcester County
Engineers office from 1924 to 1969, and by the
Massachusetts Department of Public Works in 1971. Copies
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 a dry-stone masonry earthfill structure
with a spillway and outlet. Evidence of seepage was
noted in one location and evidence of standing water was
noted at a second location, each about 15 feet downstream
of the downstream face of the dam (see Figure B-l). The
seep is indicated by a stream of clear water flowing at
approximately 1 gpm into the backwater near the left
abutment. A pool of clear standing water was observed
about 3 feet in diameter in line with the center of the
dam.

Several minor sinkholes, some as deep as 13 inches, were
observed on the crest of the dam adjacent to the
downstream stone wall (see Photo No. 3). There are also
several small animal burrows on the crest.

The dry stone masonry wall on the downstream face is in
fair condition. Voids between the stones could be probed
to as deep as 4.5 feet back into the dam. There is a
bulge of the middle of the wall at the center and about
halfway between the center and left abutment. There are
several piles of random fill at or near the base of thestone wall (see Photo No. 4).

I Moderate erosion was noted on the crest of the dam
adjacent to the right spillway training wall (see Photo

I No. 6).

Some pieces of riprap are missing from the upstream face
of the embankment (see Photo No. 7) including the area at
and near the upstream end of the left training wall of

the spillway. There are numerous bush and small tree
stumps in the riprap.I

WINNEKEAG LAKE DAM
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c. Appurtenant Structures. The spillway is a broad crested
weir with stoplogs (see Photo No. 8). At the time of the
inspection, water was discharging over the spillway, so
the weir, stoplogs, and downstream toe could not be
examined. The concrete on the crest of the spillway was
in fair condition, although the concrete downstream of
the stoplogs is slightly spalled. The concrete and
stonework of the training walls are in good condition
except for missing mortar at the downstream end of the
left training wall. At the upstream end of the left
training wall, there is a transverse crack (less than
1/32 inch) throur-h the concrete. Some voids exists in
the riprap at this location. There is an outward tilt
of the top of the timber and stone crib approa-h wall
along the right shore line. The wooden stoplo,"s are in
fair condition. There is no access walkway to the st irlo;-s
which would permit removal of the boards during pericis of
high flow. The crest of the spillway was clear of debris.

A portion of the discharge end of the outlet was visible
during inspection. As shown in Photo No. 2, the wooden
gatehouse is in good condition, including a 2.5 foot
diameter brick lined shaft which extends to the gate
valve. A seep was observed from the mortar about 11.5
feet (El 1121.5) below the floor.

The gate valve on the outlet, located at the base of the
brick shaft, is in fair operating condition. The pipe
and gate are submerged in about 0.6 foot of water.
Slight leakage was noted from the discharge end of the
outlet pipe.

The outlet conduit is a 12-inch pipe discharging into a
stone culvert, 3 feet wide by 2 feet high, within the
embankment (see Photo No. 5). The discharge end of the
stone culvert outlet was probed to a depth of 6 feet into
the embankment, indicating some stone obstructions within
the culvert. The exposed end of the outlet was partly
clogged with debris, and a moderate amount of flow was
discharging at the time of inspection. At the time of
inspection, the gate valve was closed.

d. Reservoir Area. The reservoir area is moderately
developed. Camp Split Rock is located on the west side
of the reservoir abutting the dam. Residential
development is located generally on the east and west
sides of the reservoir. Most of the land is wooded with
gentle to steep slopes. There is limited potential for
future development in the reservoir area.

L
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I e. Downstream Channel. The natural floor of the spillway
channel is covered with mostly stone although bedrock was
evident in some areas. There is a slight accumulation of
wood and debris in the floor of the channel (see Photo
No. 9). Several small to large trees are overhanging the
spillway channel.

The spillway channel merges with the outlet channel about
15 feet downstream of the stone wall to form the
downstream channel (see Photo No. 5). The natural floor
of the downstream channel contains occasional loose
stones and a number of logs. There are numerous trees
overhanging this channel.

About 1,100 feet downstream of the dam, a road embankment
about 10 feet high crosses the channel. Water flows
through the embankment in an 8-foot wide by 6.3-foot high
concrete culvert (see Photo No. 10).

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

1
1
I
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SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

4.1 Operating Procedures

a. General. According to Mr. Leo Collette, Jr., Manager of
Engineering, James River- Massachusetts, Inc. the
standard procedure for operating the dam is to leave the
stoplogs in place to maintain an adequate water level for
recreational purposes. Discharge is regulated at the dam
by adjusting the stoplogs to maintain flow, particularly
in the summer when water is needed downstream in a
swimming pond. Some of the stoplogs are then removed to
augment flow in Phillips Brook.

b. Warning System. The Owner of the dam, in cooperation
with the Office of Civil Defense, Fitchburg has devised a
plan for surveillance of the dam during and after periods
of heavy rainfall, and for warning local residents in
case of an emergency at the structure. This written plan
is presently reportedly being upgraded.

4.2 Maintenance Procedures

a. General. The dam is generally well maintained. The
Manager of Engineering is responsible for maintenance of
the facility. Monthly inspections by his staff have been
conducted in the past. Typical annual maintenance
procedures have included clearing brush and trees from
the crest and upstream slopes, clearing debris from the
spillway and outlet channel, and mowing grass on the
crest of the dam.

b. Operating Facilities. The operating condition of the
outlet works is checked monthly by the Owner. In
addition, the gate valve is opened and closed each year.
The last time it was opened to about 3/4 capacity was in
1979. In 1978, the extension for the gate operating
mechanism was replaced.

4.3 Evaluation. There is a program for maintaining the
embankment and appurtenant structures in good operating
condition. There is also a program of regular technical
inspections, a plan reportedly for surveillance of the
embankment during and after periods of heavy rainfall, and
reportedly an emergency warning system in effect. The latter
two items are reportedly included in a written emergency
preparedness plan, which is presently being upgraded. This
written program should be implemented, as recommended in
Section 7.3.

13 WINNEKEAG LAKE DAM
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SECTION 5

EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

I 5.1 General. Winnekeag Lake Dam has a 2.08-square mile drainage
area, about 16 percent of which is ponds and swamps (see
Location Map). The land is combined steep hilly terrain with
flat swampy areas and essentially undeveloped except for
moderate development along the reservoir shoreline.

Lincoln Pond upstream of Winnekeag Lake provides additional
storage within the watershed.

Winnekeag Lake has a surface area of approximately 113 acres,
and a maximum storage capacity of 1,284 acre-feet at El
1132.7.

The low-level outlet can discharge a flow of 14.4 cfs when
the lake is at El 1126.0 which is the crest of the spillway.
At this lake elevation and with no additional inflow, the
outlet can lower the lake by 1 foot in about 4 days.

5.2 Design Data. There are no hydraulic or hydrologic
computations available for the design of the spillway at
Winnekeag Lake Dam.

5.3 Experience Data. There is no record of overtopping of the
present dam, which was constructed prior to 1878. According
to records of the Worcester County Engineers office, the 1936
"flood" was at El 1129.7. This resulted in an estimated
freeboard of about 0.5 foot. Subsequently, the dam was
raised about 2 feet in 1951. In the 1949 inspection report,
it was noted that plans had been made to "deepen spillway as
1936 and 1938 flood could not be handled. Embankment
sandbagged after each flood." The low level outlet was open
during the 1938 hurricane.

5.4 Test Flood Analysis. Winnekeag Lake Dam has been classified
in the "intermediate" size and "high" hazard categories.
According to the Corps of Engineers guidelines, a test flood
equal to the full PMF (Probable Maximum Flood) should be used
to evaluate the capacity of the spillway.

The PMF rate for the Winnekeag Lake watershed was calculated
to be 1,450 cfs per square mile of drainage area. This
calculation is based on the average slope of 3.5 percent in
the drainage area, the pond-plus-swamp area to drainage area
ratio of 16 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

14 WINNEKEAG LAKE DAMI 14
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rate was determined to be between the guide curves for "flat
and coastal" and "rolling" topography.

IApplying the full PM4F rate to the 2.08 square mile drainage
area results in a peak test flood inflow of 3,016 cfs. By
adjusting the test flood inflow for surcharge storage, the
peak test flood outflow was calculated to be 1,860 cfs (900
cfs per square mile), without stoplogs and 2,020 cfs (971 cfs
per square mile) with stoplogs.

Without stoplogs, the lake level would rise to El 1133.1.

With stoplogs, the lake would rise to El 1133.6.

I Hydraulic analyses indicate that the spillway without
stoplogs can discharge 1,530 cfs or 83 percent of the test
flood outflow with the pond at El 1132.7, which is the low
point on the top of the dam. With stoplogs (1.4 feet high)
the spillway could discharge 1,150 cfs, or 57 percent of the
outflow before the dam is overtopped.

I Table 5-1 below summarizes the discharge from the lake during

the test flood.

I TABLE 5-1.

Stoplogs Stoplogs
in place removed

Maximum height of
water above dam, ft: 0.9 o.4

Discharge over
spillway, cfs: 1,450 1,670

Discharge over
dam, cfs: 570 190
Depth at critical
flow, ft: 0.53 0.23

Velocity at
critical flow, fps: 4.1 2.7

1 5.5 Dam Failure Analysis. The total peak discharge rate due to
failure of the dam was calculated to be 10,010 cfs with the
pond at El 1132.7. This calculation is based on a maximum
head of 20.7 feet and an assumed 56-foot wide breach
occurring in the embankment. Failure of the dam would
produce a downstream flood wave about 12.5 feet deep as
compared to channel flow about 5 feet deep prior to failure.
It would take about 4 hours to drain the pond.

WINNEKEAG LAKE DAM

1 15



I
Discharge due to failure of the dam could result in
overflowing of the channel further downstream. Due to the
topography, little attenuation of the flood flow is expected
before it reaches residences. There are more than 20 houses
located along the stream downstream of the dam. This
includes three houses within 3,500 feet and the other houses
within 7,000 feet downstream of the dam. The foundations of
these structures are approximately 3 to 10 feet above the bed
of the stream. Failure of the dam could result in excessive
property damage and loss of more than a few lives in
developed areas downstream of the dam. Accordingly, the dam
has been placed in the "high" hazard category.

1
i
I
I
!
I
I
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SECTION 6

STRUCTURAL STABILITY

6.1 Visual Observations. The evaluation of the structural
stability of Winnekeag Lake Dam is based on a review of
previous inspection reports, a review of available drawings,
and the visual inspection conducted on May 8, 1980.

As discussed in Section 3, Visual Inspection, the dam is in
fair condition. Seepage was observed at two locations about
15 feet downstream of the dam. There is some bulging of the
dry stone masonry wall on the downstream face as well as
sinkholes on the crest of the dam adjacent to the downstream
stone wall. An area of erosion adjacent to the right
spillway training wall was observed on the crest of the dam.

6.2 Design and Construction Data. Construction of Winnekeag Lake
j Dam was completed prior to 1878. Computations for design of

the dam, spillway and outlet are not available.

Drawings dated October 29, 1878 and May 21, 1895 prepared by
Thomas C. Sheldon, a drawing dated August, 1931, and a
drawing dated June 1, 1950 prepared by Howard M. Turner show
the proposed construction of the dam (see Figures B-3 through
B-6). The drawings show that the dam is a stone masonry and
zoned earthfill dam. An impervious core made of selected
material containing a timber sheet pile cutoff wall is
located near the middle of the embankment. The remaining
earthfill and stone wall is shown on the drawings. A cutoff
trench extends an unknown depth below the base of the dam.
The side slopes of the embankment are 1.8:1 upstream and
relatively vertical downstream although the upper portion of
the wall has a batter of about 1:4.

Specifications dated October 29, 1878 for construction of the
dam are available. They include details on the types of
sheet piling, earth material, and mortar used in con-

1 struction.

There is no information on the shear strength or permeability
I of the soil and/or rock materials of the embankment.

6.3 Post-Construction Changes. Since the original construction
of the dam, the following repairs have been made: a hole was
filled in and riprapped on the upstream slope in 1948 and
1949; the spillway was rebuilt in 1950; the dam was raised
about 2 feet in 1951; concrete facing was added to the
downstream end of the left spillway training wall in 1958; a
timber stone crib retaining wall was added to the upstream
approach area of the right training wall in 1963, and a new
concrete wall along Water Street was constructed in 1963.

17 WINNEKEAG LAKE DAM

I



I

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.

I
I

I
I

I

I
I
I
I
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SECTION 7

ASSESSMENT, RECOMEXENDATIONS,
AND REMEDIAL MEASURES

1 7.1 Dam Assessment

a. Condition. As a result of the visual inspection, the
review of available data, and limited information on
operation and maintenance, the dam is considered to be in
fair condition. The following deficiencies must be cor-
rected to assure the continued performance of this dam:
bulging of the downstream stone wall of the dam; seepage
downstream of the toe of the embankment; voids between
the stones on the downstream wall; several sinkholes on
the crest of the dam adjacent to the downstream stone
wall; animal burrows on the crest of the dam; erosion on
the crest of the dam adjacent to the spillway right
training wall; missing riprap from the upstream face of
the embankment including some missing stone at the
upstream end of the spillway left training wall; cracked
concrete at the upstream end of the spillway left
training wall; minor accumulation of debris in the
spillway discharge channel; and an apparent accumulation
of stones and/or debris within the low level outlet
culvert and outlet discharge channel.

The gate valve on the low level outlet is partially
submerged and reportedly operable, and the outlet is
partially blocked. It is also submerged with water
seeping from the stone culvert.

The peak test flood (full PMF) outflow is estimated to be
1,860 cfs with the pond at El 1133.1 (assuming the
stoplogs are removed). The test flood would overtop the
low point on the dam by 0.4 feet. Hydraulic analyses
indicate that the spillway (without stoplogs) can
discharge 1,530 cfs or 83 percent of the test flood
outflow before the dam is overtopped. With the stoplogs
in place, the spillway can discharge 1,150 cfs or 57
percent of the test flood outflow before the dam is
overtopped.

b. Adequacy. The lack of detailed design and construction
data did not allow for a definitive review. Therefore,
the evaluation of this dam is based on a review of the
available data, the visual inspection, past performance
and engineering Judgment.

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

19 WINNEKEAG LAKE DAM
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1 7.2 Recommendations. It is recommended that the Owner employ a

qualified registered engineer to:

a. Evaluate the stability of the dam. This should include
an investigation of the seepage noted near the toe of the
embankment. This should also include an inspection and
evaluation of the downstream stone wall with regard to
deep voids between stones, apparent outward bulging, and
sinkholes on the crest just behind the wall.
Consideration should be given to lowering the pond level
to permit inspection of both sides of the dam. This
investigation should also include an evaluation of the
stability of the stone and timber crib wall along the
shoreline just upstream of the spillway right training
wall.

b. Evaluate the stability of the spillway. This should
include an inspection of the spillway under a no flow
condition. Dezicn repairs for the spillway as required.

c. Evaluate the flow discharging from the stone culvert
downstream from the gate valve to determine if the gate
valve is or is not leaking, and whether or not the outlet
discharge channel should be riprapped.

d. Perform a detailed hydrologic/hydraulic analysis to
evaluate the discharge capability of the spillway and the
low level outlet, and the overtopping potential of the
dam. However, if the stoplogs from the spillway are
removed, then the spillway discharge capacity need not be
evaluated. Consideration should be given to increasing

* the discharge capacity of the low-level outlet.

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) Clear trees, brush and roots to a distance of 25
feet downstream from the toe of the dam. All stumps

6 and roots removed should be backfilled with select
*material.

* (2) Fill in animal burrows on the crest of the dam.

(3) Seal the seep in the brick shaft beneath the
* gatehouse.

WINNEKEAG LAKE DAM
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(4) Replace missing riprap on the upstream face of the
embankment including the area at the upstream end of
the left spillway training wall.

(5) To prevent continued erosion fill in the eroded area
j next to the right spillway training wall.

(6) Remove all brush, trees, debris and loose stone in
i the floor of the spillway discharge channel.

(7) Remove debris from the downstream end of the stone
culvert outlet pipe.

(8) Complete the written plan for surveillance of the
dam and spillway during and after periods of heavy
rainfall and a plan to warn people in downstream
areas in the event of an emergency at the dam.

(9) Continue a systematic program of maintenanceIinspections. As a minimum, the inspection program
should consist of a monthly inspection of the dam
and appurtenances and be supplemented by additional
inspections during and after severe storms. All
repairs and maintenance should be undertaken in
compliance with all applicable State regulations.
The maintenance program should include removal of
any debris caught on the spillway weir to prevent
clogging of the spillway.

(10) Institute a program of technical inspections on an

annual basis.

j7.4 Alternatives. There are no recommended alternatives.

I
!
I
I

3 WINNEKEAG LAKE DAM
21



I
I

APPENDIX A

I PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION

I PARTY ORGANIZATION

PROJECT WINNEKEAG LAKE DATE May 8, 1980

TIME 8:00 A.M.

I WEATHER Rain, about 45 0 F

PARTY: W.S. ELEV.1127.8 U.S112.1)1 .S.

1 1. Michael Larson (Metcalf & Eddy - Geotechnical)

2. Scott Nagel (Metcalf & Eddy - Geotechnical)

3. Warren Diesl (Metcalf & Eddy - Geotechnical)

4. William Checchi (Metcalf & Eddy - Geotechnical)

5. Lyle Branagan (Metcalf & Eddy - Hydraulics)

PROJECT FEATURE INSPECTED BY REMARKS

1. Dam 1. Larson

2. Spillway L. Branagan

3.

4.

5.

6.

7.

8.

9.

10.

II
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i PERIODIC INSPECTION CHECK LIST

PROJECT WINNEKEAG LAKE DATE May 8 iqgo

PROJECT FEATURE Dm NAME M 1-Cq

DISCIPLINE Geotechnical NAME S. Nagel

u/s = upstream; d/s = downstream

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation Varies 1129.5 to 1132.8

Current Pool Elevation 1127.8

Maximum Impoundment to Date 1129.7

Surface Cracks None visible

Pavement Condition go pavement, grass covered
Mone, several holes on crest just W/s of

Movement or Settlement of Crest iertical stone face, as deep as 13 .Also
several animpal hirw
1ight bulging ot middle of vertical stoneLateral Movement wall at center and about halfway between (i)

wo levels on crest, including a berm on theVertical Alignment ,/s portion of the crest.

Horizontal Alignment Straight with a dogleg near left abutment.

Kt.abut.-earth and rock one story wood cabin
Condition at Abutment and at 4ith concrete block walkout basement at baseConcrete Structures )f hill. Lt. abut.-asphalt paved road atConcrete___Structures__ n nf hill

4o structural items except a 10" wideconcrete
Indications of Movement of ore wall on rt. abutment which shows no
Structural Items on Slopes novement.

Trespassing on Slopes 'es. No fences. Tire tracks on rt. abut-
_ent.
rosion on outside or both spillway train-

Sloughing or Erosion of Slopes [ng walls includes d/s end of right wall
or Abutments nd u/s end of left wall.

elow water level, several areas have miss-Rock Slope Protection - Riprap ng stone. Above water level, occasional
Failures itones missing including a ea near left

pillway training wall.
Unusual Movement or Cracking at 4one visible
or near Toes

UWOareas d/s of vertical face. One near
o eam enter is small pool; no moving water. SecondSeeuage Es backwater from discharge channel near It.Seepage but..estimate flow at about I gnp.

Piping or Boils None visible

Foundation Drainage Features None

Toe Drains None

Instrumentation System None
(1) center and left abutment. (2) Numerous bus stumps page of '

between stones.
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I PERIODIC INSPECTION CHECK LIST

PROJECT WINNEKEAG LAKE DATE May 8, 1980

I PROJECT FEATURE Outlet Works NAME M. Larson

DISCIPLINE Geotechnical NAME S. Nagel

j AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel Nqt visible, submerged.

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

b. Intake Structure

Condition of Concrete

Stop Logs and Slots

pageL_!of_/2
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PERIODIC INSPECTION CHECK LIST

PROJECT WINNEKEAG LAKE DATE .my R, 1QRn

PROJECT FEATURE Spillway NAME M I rion

DISCIPLINE Hydraulic NAME L. Branagan

AREA EVALUATED CONDITION

Outlet structure is wood with padlock onOUTLET WORKS - OUTLET STRUCTURE door. A 2.5' diameter mortared brick
AND OUTLET CHANNEL lined shaft extends from floor to outlet

pipe, about 20.6' deep. Brick is relative-
General Condition of Concrete ly dry except (1)

Rust or Staining NA

Spalling NA

Erosion or Cavitation None visible

Visible Reinforcing None
Standing water at bottom of brick shaft.

Any Seepage or Efflorescence Seep from side of brick shaft.

Condition at Joints Fair

Drain Holes None visible
Submerged discharge through stone culvert

Channel flows into spillway discharge (2)

Loose Rock or Trees Over- Several trees adjacent to channel.
hanging Channel

Condition of Discharge
Channel Fair. Some minor debris.

(1) for a seep from mortar about 11.5' (elev. 1121.5) below wooden floor of
structure. Exposed pipe at base of shaft is submerged with water at elev.
1113.0. One handwheel operator extends to outlet pipe held by one bracket
on timber floor.

(2) channel about 15 feet d/s of dam. Water was flowing from the outlet. The
culvert was probed to a depth of 6 feet in from the stone face of the dam,
indicating some stone obstructions.

L
I
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PERIODIC INSPECTION CHECK LIST

PROJECT WINNEKEAG LAKE DATE May 8, 1980

PROJECT FEATURE Spillway NAME M. Larson

DISCIPLINE Hydraulic NAME L. Branagan

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good
None. Timber and rock crib wall along

Loose Rock Overhanging right shoreline is 'bulging outward at
Channel top of wall.

Trees Overhanging Channel None

Floor of Approach Channel Submerged, stone base.
'Qoden tIpshboards ,14 tt.hith held in

b. Weir and Training Walls iace Witn tour steel pins. Concrete
eir and cnrrp tp trnining' u1] (1)
,ood. Two cracks on left training wall.

General Condition of ne at each end.Crack on u/s end is
Concrete full width with void underneath.

Rust or Staining light stain below waterline.

'/s end of left training wall has some
$palling 3palling mostly below waterline. (2)

Any Visible Reinforcing one

3light efflorescence at crack at dfsAny Seepage or Efflorescence nd of left training wall.

Drain Holes gone

c. Discharge Channel

General Condition ,ood

Loose Rock Overhanging Very little
Channel

Trees Overhanging Channel Two large trees just d/s of right traii
Trees__ Overhanging___hanne _ in- wall, several trees farther d/s.

Floor of Channel Mostly natural rock
Loose stones, minor debris, stumps|

Other Obstructions pnd logs.

(1) D/s end of left concrete tralnIng wall curves 90 degrees around face o' embank
ment. D/s end of right concrete training wall terminates mortared stone.
Concrete weir extends about 3 feet u/s of flashboards.

(2) Spalling of concrete weir d/s of flashboards.

-5&-
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I APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

I Page

Figure B-i, Plan of Dam B-1

Figure B-2, Sections of Dam B-2

Figure B-3, Drawing of Dam, dated
October 29, 1878 B-3

Figure B-4, Drawing of Dam, dated
May 21, 1895 B-4

Figure B-5, Drawing of Spillway, dated1 August, 1931 B-5

Figure B-6, Drawing of Dam, dated1 June 1, 1950 B-6

File card for Winnekeag Lake Dam
from Worcester County Engineer's Office B-7

Previous Inspection Reports
Dated October 9, 1924 through
March 6, 1969 by Worcester County Engineer's
Office B-8

Dated December 16, 1971 by Massachusetts
Department of Public Works B-42

L
I
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*4 Docn* No.. a o

COUNY O WOCESERMASSACHUSETTS
OFFICE OF COUNTY ENGINEER

Neg. Nos. .....

INSPECTION OF DAMS, RESERVOIR DAMIS AND RESERVOIRS

Town Ashburnhan Date.Os.9l2 Dam No.

Location X.Ash.Cezit. Name of Pond or Stream PhillUps Brook...
Inspected by.. L.0.M.1sxdon .. ........ ..........

Owner.Crooker Burbank 7itobburg ..Use.ReserToir ......

MATERIAL & TYPE rarthdtewnstrean~zubblowall ent spill, Saon* aLias

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

FOR DAM Bed of stream below So - top of spillway .9.5.4 ... .

FOR RESERVOIR

top of dam 100 ... top of flashboards 96 Lien ground surface below...6

............ ......... ... level of overflow pipe .322'-ipohaing EL. rilength in feet 168.5
width top in feet-3ftnere ... width bottom in feet. 68-. .......size pipe to mill.....

...... ......... inches length spillway in feet 24.3 "" bead in feet ..draft2U..

Size of wheel H. P. developed... ... ..''- - .. ....
Size of gates .......... location of gates.00. east snpill section
Foundation and details of construction bodg grmite bleak. walls .64* )a.~c

condition of embankmentgod out off brush
C o n stru cted by . .......... ...... ... .. . .... ..................... date ...

Designed by location

Recent repairs and date none
Evidence of leakage ... possible. leak near..7g ...~ w&1U51 from Hy. rcc- '4 M
Condition

Topography of country below wooded valley 4% nd4.... x34q~r 40px ...................

Nature of buildings and roads below dam ....none.. f 101ilebo ... ....

No. Acres in watershed ... . .... No. Acres in pond. .... ....

Plans secured ........ .................. Percent watershed in cultivation .......

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

F3........WTINNEKEA. ; LA1EF DAMll



Daee No. Dam No.

COUNTY OF WORCESTER, MASSACHUSETTS
OFFICE OF COUNTY ENGINEER Ne.os

2d INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town Ashrunharn Date. Oc0t.28, 1.927 Dam No. 014o
jLocation Aahburnhlah1 Center' Name of Po or.Strem Phifl4s Brook

Inspected by.. ,.~o.Jarden aror

Owner.Nashu2a Reservoir Co,sFitahburIS Use Storag reservoir.
MATERIAL & TYPE- s, frsrt report*

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

FOR DAM Bed of stream below top of spillway
FOR RESERVOIR
top of dam .. ..top of flashboards ground surface below

........................ level of overflow pipe length in feet

width top in feet ............... width bottom in feet size pipe to mill
.....-........inches length spillway in feet head in feet

Size of wheel H. P. developed
Size of gates ............ ............location of gates.
Foundation and details of construction........

. ... --... condition of embankment out rf trees and
brush

C o nstru cted by ........... ......... .. ................ ........... date

Designed by. location
Recent repairs and date none.,
E vid ence of leakag e ...................................................
Condition . ... ame bulge In wall- -Is m worse-hasa boon thoo -for years
Vpp~4, Aa wjw &a g #c rQr-Thurbank Co.
Nature of buildings and roads below dam ..... ...... ....... ..... .. ..... ..

No. Acres in watershed . - ... ....... No. Acres in pond
Plans secured ...... .. ... ........ ......Percent watershed in cultivation.. ...

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

B-9...... .... .... I.. U~ ...... A:.



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Darns, and Reservoirs.

Inspected by ... lard nw1'arrar ................... DateQ-2._ZfL92...-. Damn No... U1 3 ..........

Town---- Ahbburflh8m ..................Lcation....Wiekeag. Lake _or. -Rce H-Rs-. -_-------
Ow ener. Nsas i a_ R ver _ a& ._Q ............. se.................................. ......U.....e..

Material and Type ...................................................................................................... ....

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

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

Width top Abutment............ Width top Crest------... ...Width bottom Spillway.................................._

Width Flashboards carried--------------........ ...Kind Flashboerds.......................................

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

K ind o Fonofio Foundp llwytion.....under.....Spi....i..ay.............................................................

Condition.......clean brush ot...o ... pU a e..aab rd .f..em i n .

EMBANKMENT
El. Top ------------------- El. Natural Ground.............. Width Top.............................................
Width of Bottom--------------............Upstream Slope-----------..........Downstream Slope .......................
Kind of Corewall-------------------------------------.............................Riprap .................................

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

Condition-.... rp-r. bl......ln u --wt-Omree--P~al-n -w-1a--------

GATES.......................................................................................Lato....................... .....

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

WHndEtio.............Kid.......................Size ....................... RaeH. P .....................................

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

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

Recent Repairs and Date..................................................................................................

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.................................................................................

Estimnated Storage Million Cubic Feet......................................................................................IB-10 WINNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

j Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected b9&rrotr.Qoe r !!1a!hoJ.z ......... Date ...... 2-!lT1 ....Darn No.... !!2 .........

Town ...Aahburnham...... ................ Location.. .Winnekeag. .La... or .Rice ..Reaer3tofr4.
Owner...H s a & R v r --R s..C .........JR iv~1.......... .... Use ............. ..............................

M aterial and Type ......... .X ~ . .. 68 .................................

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

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

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

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

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

Condio odtion.....................................................................................................

EMBANKMENT
El. Top ........................ El. Natural Ground ------------ Width Top.............................................
Width of Bottom ........................ Upstream Slope ...............Downstream Slope ..................

M aterial in l ......Em bankm ent ............................... .................Foun .dation ........................................

Mantiin...... nt....................................Fudton ................................................

GATES................................................ .................... ..................Lato..............................
SizE............................................... ~ain.............Kn............. .......El.loln.......................

S izo n ....tio n ........... .. ... ..... .... X n d. ........ .. ........ ... ..... ........ ... E l. . . . . . . . ..... .. ... ... .. ... .. ............. ... ..

WHEEL ................ Kind ........................... Size ..................... Rated H. P...........................

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

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

Recent Repairs and Date ..................................................................................................

Nature yofC un ryb lo Dof.....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-li WTNNEKEAG LIAKE DAM



U COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dam, and Reservoirs.

Inspected by .... LA4 O.MAien ................... Date .. AS*22.1951. Dam No..... .D14 ......

Town....~~2 Locat.................. on ..... Ukiel .... .r .ak in....
Owner...IMMb A .. 1RIYIr ~ .. * 1. ................... Use ...... 4 0 . .................................
Material and Type- C@Wfeien.*o w... C..... 'o C.o.kei.-BumbmaLk.. C6A... Te.....

tlashazda-1deeod State* 24 Saght -wS11 .*,

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

SPlLLWAY-Length.. ...... Feet. Depth ......... Feet

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 ................. .......... -

K idi fFo nado u drofilw y ..Foundation.........................nd.............Sp................ay.........

Condition .... ~ 0U0R FS.J £f1E 1 ... 5004a. ..Deed z.........

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

Kidt of Coewa.......................UptemSoe.................................RIprapMS~e...................

K ai al in Em bank..............................m e.........................ntr p ........................................Fu d to

Mateialin..ban... t......................................... ........ oun on...............................................

S i d t o ... ... .. .... ... ... ... ... ... ... ... ... ... .... ... ... ..e. .. ... ... ... ... ... .... ... ... ... .. ..... . . . . . ..K.d. l lo l n

Cond ........................itio..................................................................... ......................................

W Hze EL......................... Kind .................. Si...............Elel w ie............. .P........................

Evidence ............................... of Leak.in.t...u........... . .......................................................................

RVen Repairs........... andd Dt ......................... Sie....--.......-..Rad .P.............................................

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

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

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

Estimated Storage Million Cubic Feet...........B 1 2..................W I N N E K E A G..LA.K E..DM.........

1 B-2 WINEKEG LAEADA



COUNTY OF WORCESTER MASSACHUSE7TS
COUNTY ENGINEER

Inspection of Dam, Reservoir Dams, and Reservoirs. -.

Inspected by ...... . ....................... Date.9 . 17....N......Dam No .... QlO1 .......

Town ...Ashburnha2 Location. - e Reservoir.

Owner... rokr ...nk C0 .. .............. Use ..............................................................

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

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

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

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

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

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

Condition. flashboards in place on dam-water et ,wgzw*ty .3y-1. nt fow

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

Widt Tof Bottom.................... . Upstural Slope ........................ dontp Slope................................

Wind of Coewall ..................Usra Slpe ................................. Rnpreap.le..........................

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

GAntS........ ;1-...-7... ....... .. .... ocatio.................

Size ~ t....................... .......................................................K n...................El.lo ln................ ...

Cond ..................................................Lction ope................................................ . .....

CodtoW....HEEL.................................................................Kn................ie............Rae.H .................

Location. ................ Kid. ............................ ........ .......A ...e .....e ..d ... R ted H .P.................................

Evcien of............................................... Leaks ina Stucue ................................................

Eciene Rfepa. an Darte.......... q ... vbe . ....................................................................

........... .............................................................................................. .....................

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 m Storagebi F et .............i......Cubic......Feet................................I................ .......

B-13 WINNEI:EA]; LAKE DAM



COUNTY OF WORCESTER MASSACHUSETT

I ~~ Inspection of Dam, Iteervoir Dame, and Reservoirs.

Inspected by L... ....................... Date .. 4rIl .J.. ,1.35 Dam No-A i .......

Town..Asbburnham IAti . - lcwn Reservoir . ...............

Owe ..... ashua Rliver Res. Co.~a eM..te........d...ype ......................................................... Ue.........-.oag .
. . . . .. . . . . . . . ............................................ ...

Dam Designed by....................................... Constructe by............................ Year............

SPILLWAY-Loength.. ....... Feet. Depth .......... Feet

El. top Abutment................ El. Crest................... El. Apron....-*- ....... El. Stresinbed ....... ; ....

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

Width Flashboarda carried............................ Kind Flasliboards.........................................................

El. Flowline Clmanout Pipe............................ Sine and Kind Clesnout Pipe......................................

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

Condtion.... ............................................................................................ I...........

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

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

Width of Botto& .................... Upstream Slope .................... Downstream Slope.. .............

Kain in CoEmankmet......................................Fudton ..................................Rp p.....................

Montialon Emb.......nkecm en .................. Fudto ............
by creoemen tl

GATES.........................................................................................Lcto...........................

GATES.. ............................ ......................Lcto ..........................................................

WizeE...............................Hind ................ S............ l lwine Bae . ............................

Co dto ..............................................................................................................Ae ea

. ....................................................................................................... ................

RHecen Rep..........r.... Mud Dt ......................... ie..............................ae. P.....................

Topography aksin Strcoref.Country... belo.........D..m................................................................ ........

. .....................................................................................................................

Nature h o ConoyfelwBuildi........s...and....R...ad.....be...ow....Da..................................................

Nature.o....................Wow.. a.......................................................................................

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

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

B-J14 WINNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY INGMNER

110- Inspetion of Dams, Rservoir Dams, and Reservoirs.

Inspected by .... Z -A?# ............... Date &#./D .......o.. ~ J

Town ...... .......... Location. ...Z eK,. .. .. e.A..444

4~~~~~~~; Da.D..e.y............Cns.ctdby........Ya ........ ........

SPILLWAY 0 * v"/S'0A0-' 1s*6
EL top Abutment ..............El. Crest ...............EL Apron..............E. Streambed .................

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

width iahboards, oare. ~ . ..... Kind ...h.......i~'c ~ ~ J~J

E. Flowline Cleaout Pipe .....................Sin and Kind Clea4nout Pipe.............................

Conditi on......... UWY .4 17 ..

EMBANKMENT
El. Top .................. El. Natural Ground .................. it o ....
Width of Bottome ................. Upstream Slope ................. soe..........

Material in ...........Embankment............o..ndat.....on..........................................

Cont ioln E mbanke t. ...................................... Foun atio ........................ ............

Coion......... d.........7a . . W......l. Slo4i1 A.

C n iin.. ................ .........................................................................................

................ ........................ ........... on.........................................................................

SiW ..........EE............... Kind ................... i..........e.. l Ratie .P......................................

Location....................I.......................... I..................... Ave. Read ..................................

LEvidence of Leaks in Structure .............................. ........................................

Recent Repairs and D ate... C..................... ............... .......................

Topography of Country below Dam .................................. O:......... . *a i........

Estimated Storage Million Cubic Feet .... ............................................. DAM... .............. ...- ......
B-15 WIN14EKEAGLAED qj.



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspectedby . ................................ Date.'d... A Dam No..OAK ?)..............

Town ......-------------Location ..... "

i ad T ......... ....................................... .............................................Mateial nd T pe... , . . .... '... _. .. ..................................................................................................... f

........................................................................................................................ ..................................................................

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 .........................................

Width Flashboards carried ------- .................... Kind Flashboards...-. -. -  / .. ............. . ....

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

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

Condition ...... L ._'.... ... . ... . -....-........................... .. ~ ~ ~ ~ ~~~~. .... , ...,.. . : , , ... ......

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

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

Kind of Corewall .................................................................................. Riprap ...........................................

M aterial in Em bankm ep t .............................................................. Foundation ...........................................................

Co ndition .......-- ............................................................. ........................ .............................

G A T E S ........................................................................... a............... ....................

Size ................................................ K ind .. . . . . . El. Flowline. ...................................................

Condition . . . . . . . . . .. . . . ...V.. . . . . . .

..................................................... .......................................................................................................................................

W H EE L .......................... Kind ........................................ Size ............. .................. Rated H . P ...... ....................................

L oca tion ........................................................ ...................... ............ A vt. H ead ...................................................................Evidence of Leaks in S ............... ...........................

.. . ....................................... . ...... . ..................................

R ecent R epairs and D ate ...... . '.. ..............................................................................................................................

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 M ile ....................................................................................................................

Estimated Storage M illion Cubic Feet ................................................................................. . ......................
B-I WINNEKEA(; LAKE DAM



U COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams and Reservoirs.

Inspected by. --- ................. Dami~ . I Pa n o_ 73 & ......

Town ........A .............................. L otio ........ --- -t n..... ......................................

O w ner... t . I ............ . .Use ........................................................... ..........

. .Material and Type .............................................................................................................................................................

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

SPILL WAY

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

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

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

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

Kind of Foundation under Spillway ................................................................ x .............................. .............

Condition L...... -- -- ---

.. ........ ..---....-..- -. ......... ...............................................................................

EMBANKMENT

El. Top .................................. El. Nattral Ground .......................... W idth Top ...............................................................

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

Kind of Corewall ................................ Riprap ..........................................

M aterial in Em bankm ent ................................................................... Foundation ...................................................

Condition ......... ... ...... ..... .......4 ..... . - ..... .. ......................................
............................................................................................................................ ........................... .................................. .

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

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

WoEE. ....... . ...... ... .. .. e..... .. ...R At. ....................

..................................................................................................................................... ......................................................
W E EL .......................... Kind ........................................ Size ................................ Rated H . P ..........................................

Location ............................................................................. ........... A ve. Head ...................................................................

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

........................... ...............................................................................................................................................................

Recent Repairs and Date ..............................................................................................................................................

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

................................................................................. .......................................................................................................

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

Num ber Acres in Pond ......................................................... Drainage Area in Square M iles ...............................

Discharge in Second Feet per Square M ile ..................................................................................................................

Estim ated Storage M illion Cubic Feet .....................................................................................................................
B-17 WINNEKEAG LAKE DAM



WORCESTER CuUNI'TY ENGIUEER
Inspection of Dams, Reservoir Dams, and Reservoirs

Inspected by n-P-Rti,.T1l. Datej-Mh 2 ,2Ag% Dam No. M .

Town Aabbu rban Location Rice Reaevolmfit tmlMAg T&l,)

Owner Nashua Rive Ran. An. Use

B PI LLWAY
El'top abutment EI.Crest El.Apron E1.Lct.Bed

Width top Abut. Width top Crest Width bottom Ep.way

Width flashboards Kind Flashboards

El.Flowiine Cleanout Pipe Size and Kind Pipe

Kind of Foundation unrler Spillway

Condition fl WftAl ---- n.. - at rW a4j!U&--

no0 flAghbcagrd 4n plans-

F!AN 'ENT
E'-. Top EI.Natural Ground _Vidth Top
4idth of Borrom Upstream Slope Oownst.eam Slope_

Kind of Cor-all Piprap

Materiai in Embanlznent Foundation

Condition

GATES Location

Size Kind Ei.Flowline

Condition water going thr2 gatfMgate almt n-naelf SMa2*

Evidence of ,eaks in Ctructure

Recent 11epairs and rate.

Number Acres in Pon" Drainage Area in &j. Lilis
Lischarge in Second Feet per Squire Miile

Estimated Storage Million Cubic Feet__

B-12 WTN-:;Ei<:1A1, LAKE DAM



U COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

- Inspection of Dams, Reservoir Dams, and Reservoirs.jInspected by. ...... ....... Date~1~/6,I Dam No.i -- r...............

Town Locatin.------------.-------_-----.....

Towne...... .... ..................... U.e..........tin..........................-------
O w n rte .. .. .. ....an d... .. .. ... ...e... .. .. ... .. .. ... .. .. ... .. .....s e ... .. .. ... .. .. ... .. .. ... .. .. ... .. .. ... .. .. ... .. ..

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

SPILL WAY
EL top Abutment .............El. Crest_............... El. Apron ............... El. Streanibed ........-......

Width top Abutmnent ........ Width top Crest .......... Width bottom Spillway....................----------------

Width Flashboarda carried ..................Kind Flashboards ....................................................

EL Thowline Cleanout Pipe..................... ---Size and Kind Cleanout Pipe .........................................

Kind of Foundatign under Spillway.......................................................................................
Conidition .... 0 "A7 ~..... ....................................................

EMBANKMENT

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

Kinditon oeal......................................................... irp...........................................

MateS........nkmt................................................ounti on.........................................

WondEio...............................................................Kn................Sz............Rae ............ .......

Location........................................................................................ Head.................

Evidence .......of ...Leaks .....in...Structu.............................L o atin..................................................

Recent Repairs and Date..............................................................................................................

Toporaph of............ Countr below.Da...............Sie............. .......... ae .P...................................

Noatreof Buildings................................ and Roads.... bAlow Dam...................................................

Nvide ceLs in ond.. e............................................................Dang A. .n...uae.Mile ..................

Discharge r a d D te.in...Second......Feet....per....Square......Mile......................................................

Esimatwei Sog etr qae Mil bcFe ..................................................................................

B-19 WINNEKEAG LAKE DAM



WORCESTER COMITY ENGINEER-
Inspection of Dams, Reservoir Dams, and Reservoirs

Inspected by f. 4._ 2 &../ Date gj4 Z /;a/_ Dam No. Q/- L

Town ,o __ Location__ __

Owner "~ 21 A_91_Us

EPIi,.WAY

El.to abutment E.t•Crest El.Apron E1.Ct.Bed_

Widta top Abut. Width top Crest Width bottom Sp.way

Wiath fiasihboards Kind Flashboards

EI.Flowiine Cleanuut Pipe Size and Kind Pipe _

Kincl of' Foundation unrler Spillway

C.orition- eA~ L/ .- t-&4 J Cew

E.L. Top EI.Nktural Grcmd idth Top_ _

0itcth of Borrom Upstream Slope Downstream Slope
Kind of Core*a11 Piprap_

Material in Embanl r nent Found -ti __on

Cond ition .. ~ d ~ d e A.- 2A/4 I* C-M46

V

GATES Loction

Size _ Ki:d Ei.Flowline

Condition

Evidence of eaks in trctarL_

Recent Repairs and rate "

N-mber Acres in Pond Drainage Area in Sq. Miis
Lispharge in Second Feet per Squqrc Mile

4Estirm ated Storage Milli n Cubic Feet

j B-20 WTNNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Damn, Reservoir Damn, and Reservoirs.

Inspected by . I2 A . .. ............................. Date ....... Dam No... .......
A

Town ~ ~* Loato .............................
O w n e r ...... .............. ............................ ................. .... ......... .. .. .. U se .............. ........ .... ............ ...... ... ..................... . . .

M a teria l a n d T y pe ... ..... .............................................................................................. .. ....... ....................... .................. ..... .. .

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 Flashboards .............................................................................. ....

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

Kind of Foundation under Spillway ......

Condition .... A ..... . .... ( -.... ...... ... ..

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

Width of Bottom .................................... Upstream Slope .................................... Downstream Slope ....................................
K in d o f C o rew al ] ................................................................... ......................................... R ip rap ....................................................

M aterial in E m bankm ent .... .. ............................................ . .............. F oundation .................................................... .......Condition .... ................................ .... .... Riprap ......... ....................

A T E i.............................. ...................................................................... o a tion.......................................................................

G A Se ....................................................... d ........................................... " i n......... .w n ............................ .................... ...........
S z .. .................... ..... ..........Ki d................................ .................... w i e ...................... ............................ ......

Condition .Cf /1.

. . ................. i...................... ...............................................................................

W H..Loc a K.................................................................................................. a d ...................................................................

L Eiene e of Kin d ........................... . ................ H ead................................... ... . ..................................... .........

L o c a t io n. . .. .. . .. .. . .o........................................... ,.........................................................A e e d ........................................................ ..... ..

Recent Repairs and Date ........................................................................................
T opography of Co untry below D am .............................................................. ...................................................................................... •........... ........................................... 0................................................................................................ ............. .... ... .

cNatur of Buildings and Roads below Dam................................................................................. ...................... ...............T o o g a py.f.o ut..b lo..m............................................ ................. I ............. I......... . . . . . .. . . . . . . .. . . . . . .. . . . . . . ............................. ............ ... ...

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

D ischarge in Second F eet per Square M ile .... ........................ ........................................................................

E stim ated Sto m e M illion C ubic F eet ...................... ............................................................. .... .........
B-21 WINNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dam, Reservoir Dams, and Reservoirs.

Inspected by .... . f .... ....... Date ...1-3-4 ..... .. Dam No ....

Tow n ....... A#'4 . . ~ ................ ]Location ............................................. .....

Darn Designed by ....................................... Constructed by ............................ Yewar...............

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...............................

C ondition ...... .......... . .... ..... .... - / L-1 ..I..................

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

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

Condito Core...............a............................ .................................................................. .ira

...GA T .....E ................. ............................................................... c to................. ......................

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

W H d ti n..........................* . .....................................S eRa d H..........................

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

Evidence of Leaks in Structure ..e. ~ ....A/ .f .f I........................................... ........ ..

R ecent ep in and D aepairs.......nd...Date................................................................................ .......

Nature yofC un r b lo aof......Building......................nd......Roads...........below...........D.....m.

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

Discharge in Second Feet per Square M ile ........... .............................. 1.......I.....

Estim ated Storage M illion Cubic Feet .............. ................................L.......
B-2 2 WINNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINER

Inspectionl of Dam, Reservoir Damz, and Reservoirs.

Inspected by .... .. .P,4. . Ai i ).4 ................... Date .. .. DmN..

ownr ...... . ............... Loato ..Us... kI.*C,~~, .. otr................ ......... ..... .......

M aterial and Type................................... ..................... ........ ...--...... ....................

........ I.m ...... I.Desig........................ed............by............... . . . . . . . ..Co s r c e by......................... Y ea

SPILLWAY

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

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

W idth as b a d ca re ............L.........K n Flashboards .arried... Rin ..F.................bo..............d......

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

Kind fFo n ato u drofil ay ...Fou........dation..............u.....de.............pi...l........a..........

Condition .......... I.P......~... a/~ I~f. n-xet I=, -f.'y ........... 1

EMBANKMENT

Width of Bottom .................. Upstream Slope .... D...wn....tream..... Slope ...............

Kain of CoEwankment.............................. ............................. ipra ...........................
Condiialon Embankme...... t... ... ................... F...to .

GATS.................. ........ Lca... . ........... ...............
Si-e .. . . . K .... ........... M.4.....El F ..ow 0%in ..

Codiin........ .. 9....................................

WHzeEL............................... Kind ........................ Si...........Ezelwie............................ P......

Condation .......................................................................... e .Head.....................................

Recent Repairs and Date.............................................................................. I....................................

N atu ion....of ..B ..i ..di ...gs ..and ...Road .....below ....Dam .........................Av .. H ad. ...........................................

N u m ber A cies...in.ond... %.D a n g r a i q a e i e . . . . . . . . . .

Dichae in Secosn Fet r uare Mile.. . ....................................... .. .

e ctim te aStorae M illio C........bic .......... Feet............................... ..... ~ .............................



TOWN AsAM NO.Q1LDA

LOCATIONWinnelieag L.ake STREAM .. ......

WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

OpwNEoSy Nasnua Iliver veservoir CciN&Ay itchburg ......... USE Etorage

INSPECTEDU my . 0. Mard fn DATE July 8B 1948-

........EOVD..A --Mm ........arth............. ... ..... ONDI........CIDTI NN ... .. oo.. g o

SPILLWAY

rLASHUDARDS IN PLACE ..........one rovik ........... R C N REPAIRS non~e.............
CONDITION .........c..eeient. gqitS L~w hQ.'b

REPAIRS NEEDED ................ enwz;rg accomc.ng to- .. jr.uV .v .p.ans ........ .....

EMBANKMENT

RECENT REPAIRS ......... ....... L..ec n."!o uVq,!tream _Axdrc v.4ti. ripra

REPAIRS NEEDED -- CUt-o .I ..... bru&-, .and grub out roots . . . . ..... .....................

GATES

RECENT REPAIRS .................................. n

COE DA I N ..EEDED............ ............. Q IAC_ ..... l l . ................ .......... . .......... ................

REPA RS N EDED ...................... ........ ... ............................... ......... ..... ....................... L ................. "

LEAK IOS ome see~

COUNTY CNUINE

B-24 WINNEKEAC LAKE DAM



TOM Ashburnh am DAM NO..-._1__

Winnekeag Lake

WORCESTER COUNTY ENGINEERING DEPARTMENT'

WORCIEUTER, MAUUACHUUE-TO5

DAM INSPECTION REPORT

OwNEDEY Nashua hiver £"es.Co .......... P ~AE -ritchburg usE s toxa

~ ODAMErath-do-xnstrEan dry support wall CONDITION good except spill*
....................... e .d..................e e p e n ed............................................ 'r L .e.p. e.n .e' ......

SPILLWAY

rF SHLAUHINPL C OA.s ........IN ...P...AC...........RE EN R PARS........NT......nEPAI... .......none....

CONDITION .zaMe.-.-M-Turner of Paoston...mad-..n. t deepen...ZpillwA7. .
1976 & 1978 flood couldnobe.nd

*EAIUNEDD hul ebuild j~~nle 1b.saa ggedg after each flood

KIMISANKM ENT

RECENT REPAIRS none, except placed two loads of stone where riprap
washed but. L ould have backfilled embankmet., and tnen placed riprap.

REPAIRS NEEDED ................... P.One .exceiA -above................ ...........................................................

SATES

CONDITION ......................... loz . ..S~ays OL ...................... ... . . . . . . . . . .*

R E PA IR S N E E D E D .................... .....r Io f E ...................................................... .......

LZAKS

N OW U ERIO U U -- .. ............... ....1 a e v s b L . ... ................................ .......... ...n ....................

B-25 . WTNNEKEAk-1 LAKE DAM



T OW N . w .. DAM NO.....

LOCATI ON..A6 oUt.o . STREAM ...

WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER. MA..ACHUSETT

DAM INSPECTION REPORT

..N....... A, , .. ........ .. .......... .................
,_ , _ ,_.= ,', o~~~~~ , _ _ _- --------- -------- . ....... ......... ...... ............. ........ # ..., . .... , ..' " - .................................... .......................... .. . .

M ................... C O N .......... .... .......................................

SPILLWAY /
LASH OARDS IN .LA E ... .. -4 , 4 ,,V€ ............... PLA E RECENT REPAIRS y .f t .. h .............................

CONDITION .A/c ae ..... A t ?iW// A-4'w4k Wa4-3
REPAIRS N .. . ...... ................ . .i ........ .NEEDED.... .. ... . ...

.S A R ...... ..... ................ ....... .......... ... .............. . .. ............. ...... ........ ................. .............................. ........... ..... ........ ......... ......... ... ...............................

EMBANKMENT
II RE C E N T R O IP A I R S .... ... .. .. . .t . . ..... .................. ..... .... ............................................................ . .... ............... ......................................... ....... .

C O N D ITIO N . ................ 9CJ-. vd .o , ........... . , .. ...... , w ... .... .. .......... ............ . ... .. .... . ......... .... .............. ..............
REPAIRS NEEDED ....6 ii' l o ....... e~ol - ....... ....................

. ............................. 9.. . . e....d ........................................................................................-...............................
GATES

R E C E N T R E P A IR S ................................. W .. 'o -f ........................................................................................................ .............................................................

C O N D IT IO N ............................................ . ........... . ............................................. ...................... ............................................
NRE P A IR S N E E D E D ........................................... A / ,o"  'l l '4L ' . ........................................................... ........... ...... .......... ................. .................. .................................

. O .~U ...................................................... I. ..... ... ¢.. ......... .. i~....[........ .... .................................................................................... ........ .................... ..........................
LEAKSEUIEE

H O W S E R O U S ............... ............... .. ....................... ....... , . .... , ................ ............. ....................

GOUNTY IrNmINmrIt

B-26 WINNEKEAG LAKE DAM
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TOWN..A ghb3A~nbJ2....... DAMNO013

LOCATION_ WinneleaR Lake 111TOEAM .....

WORCESTER COUNTY ENGINEERING DEPARTMENTI WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

OwNED my Nashua R*Res Coo PLACE Fitchburg US storage

INSPECTEDEmy LOM-B-Crocker-Foss DATE March15# 19S1.
T........E..............DA...............N ........TIO N .................o d ......................

SPI LLWAY

rLAsH.OARDU IN PLACE ....................... . ...............RECENT REPAIRS ..................... ................

REPAIRS NEEDED ... zpillwaY .ebul2t from p1lJm by 11.01.N. Tu4mre,.............................

EMUEANKMENT

CONDITION .............. ........................................-..................... -"11........................................... . . . ..

REPAE N EE E RE A R ......................................................... . .......................................... .. . . . . . . . . . .

CONDITION ........................................................................................................................................................ ...

R E PA R SIR S D E N E E D E D .....................................................................................................................

LEAKS

HOW UERI ......................................................................................................................................

D A T E ................................... ....... .........

B-27 WINNEKEAG LAKE DAM



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Darns, Reservoir Dams, and Remervoirs.

Inspected by .... . rd4O ..................... Dateft~r*25.51 .... Dam No... 01-r3Z .......

Or....... XAehUJA -RiV.0r ... C640..o08........... use ..Water .. supply ..storag..................

Material and Type .......Thi. 43.. is ... .ngoo4. caondium.o p.111VOLT . .p.d ..04..t .......
..o.ordanca .with.L . ,Turner ..approed.plan...........................................

SPILLWAY.iEl. top Abutment .............. El. Crest ............... El. Apiron .............. El. Streambed .................
Width top Abutment............. Width top Crest............. Width bottom Spillway............................

El. Flowline Cleanout Pipe .....................Sime and Kind Cleanout Pipe ................................

Condition ...... A ..fLQV ............................................................................... R Q Y

EMBANKMENT

Width of Bottoni.................. Upstream Slope ................... Downstream Slope.......................

Condition .A..strasmlU... ... rebullt...81 a .l brush .. ut ..and roots- ptbbe4.. Out.......

..A.to. eS rdd..wgr..xraAyze~rp~pe ...........................................Lato...........................

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

Co..dit...o......................................................................................................................

WLocto .............................................. Kn..............e.H at H....................................

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

Recent Repairs and Date........................................................ ..............................................

No gatue of u n r eo a ............................... and Road..............below.............Dam.....

Number Acres in Pond ............................ Drainage Area in Square Miles ..................................
Dich re nchargee p rSq ar il in......Second............Feet.........per........Square............Mile......

E s im tdtt ra e M ilon C uitFee...............a................... .............................t. I.......
B-28 WINNEKEAG LAKE DAM



TOWN xU teaho ..... DAM .- 9=l

LOCATION- S .. TREAM.-...-

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER. MASSACHUSETTS

DAM INSPECTION REPORT

O. W.... D ..... ....... .... ......... .......... E...

INIPECTED Ily .. .....i. DATE3- r

SPI LLWAY
.............

PLAUHEDARDE IN PLAERECENT REPAIRS ~I/ dei-
CONDITION ....... ..... Jic...........

EMBANKMENT

RECENT REPAIRS 2..... -- _A9 119- -.. . ..... ....

R EPA IRS N EED ED .................../ 4f4 ................................

SATES

CONDITION .........................

LELAKS

DATE J - .,l-f.J /1............... .......

B-29 WTNNERl-*:A '.LAKE DA ,



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

LOCATION ' - : ,49 STREAM " -''- -,

WORCESTER COUNIT EYGINEERING DEPARTMEhNT
WORCESTER, MASSAC HUSETTS

DAM INSPECTION REPORT

Owned by em. ~ Place ~ -~ Use -

Inspected by . Date ..- , ,

Type of Dam - Condition _

SPILLWAY

Flashboards in Place .2, , Recent Repairs

Condition - - -# i- . ..

Repairs Needed .

E"BANKMENT

Re.;ent Repairs

Condition

Repairs Needed .... * o '-

G~ A FS

Rc.-ent Repairs

Condition . ,

Repairs Needed .

How Serious

DATE: County Eninee.

B-30 WINNEKEA, LAKE DA:.:



TOWN.LIA ff. DAM No. ZS/ .!Z

LOCATION STRAM ...

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSErT

DAM INSPECTION REPORT

OW N ED .. ..... ............. .. ......... . . ......................... w ....., .. .A. / -

INSPECTED ByD ................. A.. ......... -............................... .. ............... ... ........

, ... ...O ... ..... .. ........... .... .... ........................................................................................................................ ....P. . ................................... ......

UPi LlWAY I

#rPLAUHU I P AC ..R.....mo ..N.....LAC..... ..................... EC NTRCARS.NT....R....PAIR...S..........-... .......

CONDITION . ..... . .......... ...............................
R E P A e nS N E E D E D .................. ................ ........................... .........................................................................................................................................

EM3ANKM ENT

R EC ENT REPA IR S ............. . .. ........................ ................................. ............................... .................... ...............................
C O N D IT IO N ~. .............. ........... ( . ........................ ...................................... ............................... ............................................. ............. ....... ... .... ..CONDITI 6 v~

.. E........ N.D E ............ ........ ................................ .. ..... ...... ................................ ............ ................................................................................. ................ ....... ...... ..

QATZ8

RECENT REPAIRSU.......... .4..........-.. ............ ----. .C ,ON D T I .. .....,................. ..... .. ..... ....................... ........................ .. .... ................ ...,..... .. ........... /.... " ......... ..............................
C O N D IT IO N .. . ........... .........................................................................................................................................................................................

. I P A R N.'O r . ..... .. .................................................................................................................................................................................... ..... .......................................

LEAKS

N O W m m a lo u m ................... ............................. .............................................................................................................................. ........ .............. .

DATE......................... ......... ............................... .........

B-31 WCUNTY AmE NAM
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TOWN . -... DAM NO. ____ -- ____.

LOCATION . STREAM .___ .____.,___.-- ___

WORCESTER COUMT ENGINEERING DEPARTMENT
WORCESTER, MASSAC HUSETTS

RAM IN S PE CT 1O0N R E POR T

Owned by ~ . Place Use _,4,d

Inspected by . Date x- .

Type of Dam -.- _.. . Condition "__

SPILLWAY

Flashboards in Place . Recent Repairs

Condition . '

Repairs Needed

E."BANKMENT

Re;:ent Repairs

Condition . . L - -. .,. .".,J -. , -:" " . .. . ."-

Repairs Needed . ..-

Rc-.ent Repairs

Condiition-

Repairs Needed_--

LEAKS

How Serious

DATE: 
,,County Enaineer

B-3D 2 WINNEKEAr; LAKE DAE



TOWN a d"1... DAM NO,. ' 1- '

LOCATION i, - STREAM _________,_

WORCESTER COUNT! ERGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTI ON REPORT

Owned by AafAajh - ar K Place Use _.

Inspected by .- o Al - , dl- Date V/ c I /

Type of Dam Condition ,

SPILLWAY

Flashboards in Place Recent Repairs

Condition

Repairs Needed

Recent Repairs _,_---

Condition

Repairs Needed .. _.

Condition ,

Repairs Needed --. .,..

LEAKS

How Serious

DATE: - Countv ErkIneer

3 ~ ~ ~~ B 133)VN TA~p'

____ ____A.



I
TOWN .... .. _____ _ _- _ DAM NO. .. .. __-___

LOCATION 411 Bu TEm %~~s4-,

WORCESTEt COUIM I INEMIG MPAIT&T
WORCESTER* MASSAC JTSVNS

RAI! IIZZ2I.2E 1122111

Owned by Place Use -i- ,-,

Inspected by 'IVfV-c - Date /f 'C-

Type of Dam - C..c-.- /v Condition __

SPILLWAY

Flashboards in Place ,4 -. -. Recent Repairs

Condition

Repairs Needed

Re':ent Repairs ._.....

Condition

Repairs Needed ,,_,_._ _

G.4TES

Re-,"ent Repairs

C onci ti on

Repairs Needed __-.

Now Serious

DATE: County Mrineou

B-34 WINNEKEA2; LAKE L Ar M,



TOWN _ _ _ _ _ _ _ _ _ _ _ _DAM NO. _.,- _ _

LOCATION . -s-r, , STREAM __________..._- ____

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSAC HUSETTS

DAM INS PECTI ON REPORT

Owned by - All ....-_...__ ,__ __ _ Place , , ..- , Use ' .

Inspected by o, Date .. -.

Type of Dam Condition -

SPILLWAY

Flashboards in Place -. , - -i. Recent Repairs __ ,_ ,

Repairs Needed .,' . _ _. -* - . -

EM-ANKKENT

Re.-ent Repairs ".P- ,0 . 4..

Condition - -W 'a

Repairs Needed ~ ~ ~ ~~~

G :,TFS

Rc,ent Repairs
C on61ition e - . ". " " -

Repairs Needed '-.

How Serious Al- ..

DATE: ___. County Enainee.

B-35 WINNEKEAG LAKE DAM



TOWN A____._______ DAM NO. ,/ -

LOCATION £'4 ,,, / L4 ./" STREAM / Ia. e- -
/ / " ' 6 '

WORCESTER COUNTY EXMINEERIN DEPARTMENT
WORCESTER p MASSACHUSETTS

DAM INSPECTI ON REPORT

Owned by , owi 42 /o Plaoe /I-/- OL . Use -054 Z "

Inspected by . r/l - - Date /<->. ,,/ 4
7

Type of Dam Z/ - .,-'- , , Condition ,./

SPILLWAY

Flashboards in Place 22o/'4 .... /- Recent Repairs

Condition 4~~~-/ X//<., jF'''4~

Repairs Needed

MBANKMEN2

Re:ent Repairs

Condition -

Repairs Needed .....

GATES

Re" ent Repairs

Condition A/ ,/- -/ -'......

Repairs Needed ....

tEAKS

How Serious ,AA,, s-J.,-/-

DATE: Co=utr Engineer

B-36 WINNEKEA 3 LAKE. DAh:



TOWN ,,_____ ._,- __________DAM NO.__-__ -_ __- __-

LOCATION .,-JA _/'4 i: x>2/ STREAM . ,

W0RvCESTER COUNTY EiGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by /V ., ... Z, . Place T .' Use , .//
Inspectei r y Date ' , <a-'

Type of Eam :', . /4.. 7-. ondition ..

SP I LLWAY

Flashboards in Place -. .... -ReoentRepairs

Conditior /.... - . -/ ... /< .

Repairs Needed Z . - ,- .. J . ///. -. ,. .
-.A / 4

EMBANK!,4ENT

<ecent Repairs

Condition

Repairs Needed

GATES

Recent Repairs

Conditions / . / # .... * . . / '... .. /

Repairs Needed ,_ / ....... / .... ...

LEAKS

How Serious .. . , ./, . .. , / . / . . ..L DATE: _____ -

County Engineer
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I
TOWN -'. .- DAM NO. __ / __J?__

j LOCATION _O. ,/4, e 1 : 01 /- STREAM A. ,

W,'.CE-TER COUNTY EI, GINERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

),wned by , . , 4. Place_ /--_ A Use _r4, ,

Inspecte,; . , -, -' Date "5// =;-",.

Type of Dam z-. . ..... , Condition __ .

6 PI LLWAY

Flaehboards in Place Reoent Repairs
Zonditio 

__

Repairs Needed

,.ecent Repairs

Condition

-iepairs Needed_ ----

GATES

Recent Repairs

Conditions

Repairs Needed

LEAKS

How Sertous

DATE:
County Engineer

B-38 WINNEKEAC LAKE DAM I



TOMN DAN.,,._ 4.,. DAN Oe- J

LOCATION __.,A__ ___ __ __ STREAM *,,/ 4 .

WuRCESo,"ER COUN1.1 ENGIJMUG5 N DEPARTVENT
WcfR;E''..; FlASS;. HUSETTS

DAM INSPECTION REPORT

Owned by . ,._ . Place _ ., Use.

Inspected by -. _.__. . . Date .

Type, of Dam 4;--4z -/ Condition -

SFU LIWAY

Flashboarde in Place , Recent Repairs .

Con~ition -__

Repair's Ndec , /-

Re-,er5 . e:---

voneition _ =
- - ,,- -- _- -- -

Repairs Need&d ;., '- - ~~/

GATES

Rement Repairs , , .

Condition -4/ , a ,7 .0 1. . _ _

Repairs Needed

LEAKS

Htow Serious

P)AZ: ____________________________Gwity Engineer

B-39 WINNEKEAG LAKE DAM



II

TOWN , - DAI.A NO. CD I - A

LOCATION I _. STm.,., PAM . 11 :5F,-, k

WORCEbTER COUNTY ENGINEERINd DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

Owned by - -L- _ Place Use ..-

Inspected by A4/-//,1 Date /V// . .__

Type of Dam .. ..._Condition

F LAY 1 z,_-> /.5'-FI p ,- ,< (4,h<D a <,' ,i71>I<

F'aboards in Place Recent Repairs

CondItion ,0 . Z /4 fflj _____/_0--

Repairs Needed

F',. 21 NKYF'NT

Recent Repairs

Cond tion 19

Repairs Ne6ded

GATES

T. ,en,,t Repairs ._.

Ccn"tion -_(?

Repairs Need-d

LE!'KS

How Serious ... .. . .. . ... ...

DATE: ...._Coi uty .iin r
B-40 WINNEKEAG LAKE DAM



01 kleOQ L~(.
_ _T __ _ _ _ _ _ _ DAN - .

LOCATION ST EfM

WORCETER COUNTY ENGINEERING DEPARTMENT
WORCES lR, MASSACHUSETT3

DAM INSPECTION REPORT

Ownied by Pfa - PO So v Place _ ________Use

Inspected by Date '3 " & -

Type of Dam Condition _..

SPILLWAY .. o,., /, "/"/ -,-_

Flashboards in Place f5 Recent Repairs

Condition &leq. . ,. g '-, ,

Repairs Needed

EIMANEMENT

Recent Repairs

Condition

Repairs Needed

GATES 4- '

.enent Repairs , . .,7- z' "-/.4' 5o C..-Q,

Ccndi tion

Repairs Needed

LEP KS

How Serious

DATE: County Erinser
B-41 WINNEKEAG LAKE DAM



INSPECTIClr REPORT &DATAFORu DAM~n Damn No&
Town:.~

Owner: Weyer)aeu. Cd ar-t- r_ ISrem

( Function of' Varn:' Date: /z - /4 -7
6~to~&AcessL4Y~ ~""* -By: e4-**&i !Crjpu -

~bSQuad.4W14 %2 W Lst.t*.xq A51 ~o.Z 4.1,0 Hydralic: 5J.x~z,
Drain.Ar,:2..-C Sq.i~j Pohd:/,&ace Re-adam:__ Beneral: -
Character 5t DA.: -PRIORI-T1r:

.9stimated-
Diachargey.
Capaity- ___

Ueneral Desariftlou of Damn anid Discharge Control-.@

41 0- -G ~

mcetch ('Not to Scale): N-

Laid.

Remnarks adeomnna loft,

Rate ~ yY''.~Coment ' ~

Darn o3/'/:

S-42 WINNEKEAG LAKE DAM
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APPENDIX C

i 1PHOTOGRAPHS

Note: Location and direction of photographs shown on
Figure B-1 in Appendix B.

I
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I

1

I WINNEKEAG LAKE DAM

I
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I

I

I

NO. 1 UPSTREAM VIEW OF DAM FROM LEFT ABUTMENT

1

1 NO. 2 DOWNSTREAM VIEW OF DAM FROM LEFT ABUTMENT

I-I'\ l- l\;I k \



NO. 3 VIEW OF CREST OF DAM1

NO. 4 VIE.WOF D)OWNSTREAM FACE FROM LEFT ABITMENAT



NO. 5 VIEW OF DOWNSTREAM FACE

NO. 6 VIEW OF RIGHT ABUTMENT
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I
I
I
I
I
1
I
I NO. 7 UPSTREAM VIEW OF SPILLWAY

I ~&r '\

1
1
1
I
I
1 NO.8 DOWNSTREAM VIEW OF SPILLWAY
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I
I
1 NO.9 VIEW OF SPILLWAY DISCHARGE CHANNEL

I
I
I
I
I
1
I

NO.10 VIEW OF CULVERT BENEATH STATE HIGHWAY 101
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I APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUATIONS

Page

Hydrologic and Hydraulic Computations D-1

I
I
I
I
i
I
I
I
I
I
I
]
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OFI DAMS
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