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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 28 1293

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

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 {fnspection, 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
Tt Al
Incl B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQOOOCT

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, 1980

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 21
feet and consists of a spillway and separate outlet structure.
The downstream slope of the dam 1s a vertical dry-stone masonry
wall., The top of the dam 1s at Elevation (El) 1132.7. The
splllway 1s a modified broad crested weir, 27.9 feet long, with
the crest at E1 1126.0. The outlet 1s a 1l2-inch pipe controlled
by a gate valve. The invert of the outlet 1s about E1 1110. The
outlet control 1s located 1in a wooden gatehouse on the crest of
the dam,

There are deficiencles which must be corrected to assure
the continued performance of this dam. Thils conclusion 1s based
on the visual 1inspection of the site and a review of the available
data. Generally the dam is 1n fair condition.

The following deficiencies were observed at the site:
bulging of downstream stone wall; seepage dlischarging 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;
volds 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 splllway left training wall; and an
accumulation of debris 1n the low level outlet culvert and
spillway discharge channel.
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Based on Corps of Engineers' guldelines, 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 E1 1133.1. The test
flood would overtop the dam by 0.4 feet. Hydraullc analyses
indicate that the spillway (without stoplogs) can discharge 1530
cfs, or 83 percent of the test flood outflow before the dam 1s
overtopped. With stoplogs (1.4 feet high) the splllway 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 stabllity of the
dam and the spillway and to conduct a more detalled hydraulic and
hydrologic study of the spillway if the stoplogs on the spillway
are not removed. In addition, the Owner should repalr 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 1n Section 7 should be
implemented by the Owner within a perlod of one year after recelpt
of this Phase I Inspectlon Report.
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This Phase I Inspection Report on Winnekeag Lake Dam
has been revieved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendstions are

consistent with the Recommended Guidelines for Safety Inspection of

Danms, and with good engineering judgment and practice, and is heredy
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

LrromSinlmn

ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineerina Branch
Engineering Division

%ﬁ.@ _

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

EE%! B. FRIAR 5

Chief, Engineering Diviston
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PREFACE

This report 1s prepared under guldance contained 1n
Recommended Guidelines for Safety Inspection of Dams, for a Phase
I Investigation. Coples of these guldelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to ldentify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condltion of the dam is based upon
avallable 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 1nvestigatlon; however, the
investigation is intended to 1dentify any need for such studies.

In reviewling this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of 1lnspection 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
stabllity and safety of the dam, removes the normal locad on the
structure and may obscure certain conditions which might otherwise
be detectable 1f inspected under the normal operating environment
of the structure,

It is important to note that the condition of a dam depends
on numerous and constantly changling internal and external
conditions, and 1s 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 lntended to provide detalled
hydrologlic and hydraulic analyses., In accordance with the
established Guldelines, the Splllway Test Flood 1s based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnlitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be 1interpreted
as necessarily posing a highly lnadequate condition. The test
flood provides a measure of relatlve spillway capaclty and serves
as an ald in determining the need for more detalled hydrologlc and
hydraulic studies, considering the size of the dam, its general
conditions and the downstream damage potential,

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

iv
WINNEKEAG LAKE DAM




TABLE OF CONTENTS

BRIEF ASSESSMENT
PREFACE
OVERVIEW PHOTO
LOCATION MAP
REPORT
SECTION 1 - PROJECT INFORMATION

1.1 General
1.2 Description of Project
1.3 Pertinent Data

SECTION 2 -~ ENGINEERING DATA

1l General

2 Construction Records
3 Operating Records

4 Evaluation

SECTION 3 - VISUAL INSPECTION

3.1 Findings
3.2 Evaluation

SECTION 4 - OPERATING AND MAINTENANCE
PROCEDURES

1 Operating Procedures
2 Maintenance Procedures
3 Evaluation

SECTION 5 - EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

5.1 General

5.2 Design Data

5.3 Experience Data

5.4 Test Flood Analysis
5.5 Dam Fallure Analysis

vii

viii

-

oCc o oo o o =

10
10
12
13
13

13
13

WINNEKEAG LAKE DAM




Page
SECTION 6 - STRUCTURAL STABILITY 17
6.1 Visual Observations 17
€.2 Design and Construction Data 17
6.3 Post Construction Changes 17
6.4 Seismic Stability 18
SECTION 7 - ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES 1¢
7.1 Dam Assessment 18
7.2 Recommendations 20
7.3 Remedial Measures 20
7.4 Alternatives 21
APPENDIXES
APPENDIX A - PERIODIC INSPECTION CHECKLIST
APPENDIX B - PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS
APPENDIX C - PHOTOGRAPHS
APPENDIX D -« HYDROLOGIC AND HYDRAULIC
COMPUTATIONS
APPENDIX E - INFORMATION AS CONTAINED IN THE

TABLE OF CONTENTS (Continued)

NATIONAL INVENTORY OF DAMS

WINNEKEAG LAKE DAM
vi




OVERVIEW
WINVEREAG LAKE DAM
ASHBURNMHAM. MASSACHUSETTS




. ._‘ }H
“kACT AREA

g

SCALE IN FEET
B TR "= TEE T et ¥

LOCATION MAP — WINNEKEAG LAKE DAM




- ‘.LM

>

NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
WINNEKEAG LAKE DAN
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 natlonal program of dar
inspection throughout the United States. The New England
Division of the Corps of Englneers has been assigned the
responsibllity of supervising the inspection of dams
within the New England Region. Metcalf & Eddy, Inc. has
been retained by the New England Divislon to 1inspect and
report on selected dams in the State of Massachusetts.
Contract No. DACW 33-80-C-0054, dated April 18, 1980, has
been assigned bty the Corps of Englneers for this work.

Purpose

(1) Perform technical inspection and evaluation of
non-Federal dams to identify conditions which
threaten the public safety and thus permit
correction 1n 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

Q.

Location. The dam 1s 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 Latlitude 42 deg. 39.3
min. north and Longitude 71 deg. 54.3 min. west.

Description of Dam and Appurtenances. Winnekeag Lake Dam
is a 260-foot long, dry-stone masonry and earth dam with

a maximum helght of 21 feet (see Plan of Dam and Sections
in Appendix B and photographs in Appendix C). The top of

WINNEKEAG LAKE DAM




the dam 1is 28 feet wide and varies from E1 1132.7 to
1132.8. A gatehouse 1s located on the top of the dam.
The upstream face 1s a 1.8:1 (horizontal to vertical)
slope covered with riprap. Generally, the downstream
stone face 1s relatively vertical although the upper
portion of the wall has a batter of about 1l:4., Avallatle
drawings 1ndicate that the dam is a zoned embankment with
a select material central core containing a vertlcal
timber sheet pile cutoff wall (see Figure B-3 and B-4).
The drawings also show that the timber sheet pile and
core extend into a cutoff trench below the base of the
dam. A concrete core wall 1s located in the embankment
west of the spillway.

The spillway, located at the right abutment of the dar,
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 splllway. A steel H column 1s located behind one

pipe.

The crest of the spillway is at El1 1126.0, and the top of
the stoplogs is at El1 1127.4. The stoplogs are 27.9 feet
long. There 1s 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 splllway crest,

The discharge channel below the spillway 1s about 14 feet
wide. The left side of the channel 1s a 10-foot high
vertical concrete wall which extends 22 feet downstrean
and alsc 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 l2-inch pipe
controlled by a gate valve. The gate valve may be
operated from within the wooden gatehouse which 1is
located 60 feet from the upstream end of the dam (see
Figure B-3 and B-4). There 1s a cast-iron grating

on the intake end of the l1l2-inch plpe. The invert of the
downstream end of the outlet 1s about E1 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 slde of
the dam.

Size Classification. Winnekeag Lake Dam 1s classified in
the "intermedlate” category since it has a maximum height
of 21 feet and a maximum storage capacity of 1,284
acre-feet.
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Hazard Classification. There are riore than 20 houses
located along the stream downstream cf the dam (see Flood
Impact Area shown on the Location Map). Thls 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. An assumed fallure 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.

Ownership. The dam 1s 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 enter
the property and inspect the dam.

Operator. The dam 1s operated by personnel from James
River-Massachusetts, Inc,

Purpose of the Dam. Winnekeag Lake 1s used for
recreation purposes.

Design and Constructlon. Construction of Winnekeag Lake
Dam was completed prior to 1878. Drawings and
specifications dated October 239, 1878 and other drawirgs
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 splillway. The latest
drawing (see Figure B-6) dated June 1, 1950, prepared bty
Howa.d 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 shorellne
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 upstreanm
embankment slope in 1948 and 1949, rebuilding the
splllway in 1950, ralsing the dam 2 feet in 1951, placing
concrete facling on the downstream end of the left
spillway training wall in 1958, adding a timber crib
stone retaining wall upstream of the right spilllway

WINNEKEAG LAKE DAM
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tralning wall in 1963, and adding a new concrete wall
along Water Street also in 19€3. A bulge in the
downstream stcone 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 E1 1129.7.

Normal Operating Procedures., Personnel from James
River-Massachusetts, Inc. reportedly visit the dam once a
month., At that time, they 1inspect the dam and
appurtenances for vandalism, storm damage and
deterioration. The stoplogs are normally left in place
to maintaln water in the reservoir for recreation
purposes. Some of the stoplogs are removed to augment
flow in Phillips Brook for a swimming pond located 1less
than a mile downstream. The low-level outlet was last
operated in 1979 as part of the annual lnspection.

1.3 Pertinent Data

a.

Drainage Area. The dralnage area 1s approximately
1,331-acres (2.08 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 g&
percent woodland, and 2 percent open fields. Moderate
residential development occurs mostly around the
shoreline,

Discharge. Discharge from Winnekeag Lake Dam flows over
the wooden stoplogs on the concrete splllway and into a
combinatlon 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 - l2-inch; Invert El. - about 1,110 -
Discharge capacity 15 e¢fs at El 1127.4.

(2) Maximum known flood at damsite: E1 1129.7 in 1936,

(3) Ungated spillway capacity (without stoplogs) at top
of dam: 1530 c¢fs at E1 1132.7.

(4) Ungated spillway capacity (without stoplogs) at test
flood elevation: 1670 cfs at E1 1133.1.
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(5) Gated spillway capacity at normal pool elevation:
N/A

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

(7) Total splllway capacity at test flood elevation:
N/A 1670 cfs at E1 1133.1

(8) Total project discharge (without stoplogs) at test
flood elevation: 1860 e¢fs at E1 1133.1.

c. Elevation (feet above Natlional Geodetic Vertical Datum of
1929 (NGVD)). A benchmark was established at E1 1126.0
on the crest cf the spillway. This elevation was
estimated from a Unlted States Gecloglcal Survey
(U.S.G.S.) topographic map.

(1) Streambed at toe of dam: 1

]
]
]
D

(2) Bottom of cutoff: unknown

(3) Maximum tailwater: unknown

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

(5) Full flood control pcol: N/A

(6) Spillway crest (ungated): 1126.0

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




e. Storage (acre-feet)
(1) Normal pool: 527
(2) PFlood 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 pocl: 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 1l: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 %o
1133.1.
WINNEKEAG LAKE DAM
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J.

Diversion and Regulating Tunnel: N/A

Spilliway

(1) Type: concrete modified broad crested weir
(2) Length of weir: 27.9 feet

(3) Crest elevation: 1126.0 without stoplogs
1127.4 with stoplogs

(4) Gates: none

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

(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 bteneath
Water Street (State Highway 101)

Regulating Qutlets

(1) Invert El1: About 1110

(2) Size: 12-inch pipe discharges intoc 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 dlameter mortared brick-lined
shaft

WINNEKEAG LAKE DAM
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2.2

2.3

2.4

SECTION 2
ENGINEERING DATA

General. The englneering data available for thils 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 Wercester County
Englineers office, There are no other drawings,
specifications, or computatlions avallable from the Owner or
State. Copies of previous inspection reports dated 1924 to
1969, prepared by the Worcester County Englneers office are
included in Appendix B. The most recent inspection was
conducted in 1971 by the Massachusetts Department of Publlc
Works. A copy of that report is alsoc 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 O0ffice. In addition, we acknowledge the assistance
of Mr. Leo Collette, Jr. of James River-Massachusetts, Inc.,
who provided informatlon on the history and operation of the
dam.

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 lnspection reports by the Worcester
County Engineers office provided some construction
information, and a summary of repairs and post-construction
changes at the site.

Operating Records. No operating records are avallable, and
there 1s no daily record kept of the elevation of the pool or
rainfall at the dam site.

Evaluation

a. Avallabllity. There 1s limited engineering data
avallable for this dam.

b. Adequacy. The lack of detalled hydraulic, structural and
construction data did not allow for a definitive review,
Therefore, the evaluation of the adequacy of this dam 1is
based on the visual inspection, past performance history,
and englneering judgment.

WINNEKEAG LAKE DAM
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¢. Validity. Comparison of the available drawings with the
fleld survey conducted during the Phase I inspection
indicates that the available information 1s valid.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a.

General. The Phase I Inspection of the dam at Wlnnekeag
Lake was performed on May 8, 1980. A copy of the
inspection checklist 1s 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.

Dam. The dam is a dry-stone masonry earthflll structure
with a spillway and outlet. Evidence of seepage was
noted in one location and evidence of standing water was
noted at a second locatlon, each about 15 feet downstreanm
of the downstream face of the dam (see Figure B-1l), The
seep 1s indicated by a stream of clear water flowing at
approximately 1 gpm into the backwater near the left
abutment. A pool of clear standlng water was observed
atout 3 feet in diameter 1in line with the center of the
dam,

Several minor sinkholes, some as deep as 13 1nches, 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 1s 1n
falr condition. Volds between the stones could be probed
to as deep as 4.5 feet back into the dam. There 1is 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 the
stone wall (see Photo No. 4).

Moderate erosion was noted on the crest of the dam
adjacent to the right spillway training wall (see Photo
No., 6).

Some pleces 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 1in the riprap.

WINNEKEAG LAKE DAM
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¢. Appurtenant Structures. The splllway is a broad crested
weir with stoplogs (see Photo No. 8). At the time of the
inspectlion, water was discharging over the spillway, so f
the welr, stoplogs, and downstream toe could not be |
examined. The concrete on the crest of the spillway was :
in falr condition, although the concrete downstream of
the stoplogs is slightly spalled. The concrete and
stonework of the trailning walls are in good condition
except for missing mortar at the downstream end of the
l left training wall. At the upstream end of the left
training wall, there is a transverse crack (less than
1/32 inch) throurh the concrete. Some voids exists in
the riprap at this location. There 1is an outward tilt
I of the top of the timber and stone crib approa~h wall
along the right shore 1line. The wooden stoplors are in
fair condition. There is no access walkway to the st rlors
which would permit removal of the boards durins pericis of
high flow. The crest of the spillway was clear of detris.

A portion of the discharge end of the outlet was visitle
during inspection. As shown in Photo No. 2, the wooden
gatehouse 1s 1n good condition, including a 2.5 foct
diameter brick lined shaft which extends to the gate
valve. A seep was observed from the mortar about 11.5
feet (El1 1121.5) below the floor.

The gate valve on the outlet, located at the base of the
brick shaft, 1s in fair operating conditlon. 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 condult 1s 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 obstructlons within
the culvert. The exposed end of the outlet was partly
clogged with debris, and a moderate amount of flow was
dlischarging at the time of inspection. At the time of
inspection, the gate valve was closed.

d. Reservolr Area. The reservolr area ls moderately
developed. Camp Split Rock 1s located on the west slde
of the reservolr abutting the dam. Residential
development 1s located generally on the east and west
sldes of the reservoir. Most of the land 1s wooded with

’ gentle to steep slopes. There 1s limited potentlal for
future development in the reservolr area.

WINNEKEAG LAKE DAM
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Downstream Channel. The natural floor of the spillway

channel 1s covered with mostly stone although bedrock was
evident in some areas. There 1is 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 splllway 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).

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.

WINNEKEAG LAKE DAM
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’4.3

SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

Operating Procedures

a. General. According to Mr, Leo Collette, Jr., Manager of
Engineering, James River- Massachusetts, Inc. the
standard procedure for operating the dam 1s to leave the
stoplogs in place to maintain an adequate water level for
recreational purposes. Discharge 1s regulated at the dan
by adjusting the stoplogs to maintain flow, particularly
in the summer when water 1s 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, 1n cooperation
with the Office of Civil Defense, Fitchburg has devised a
plan for survelllance of the dam during and after periods
of heavy rainfall, and for warning local residents in
case of an emergency at the structure. Thils written plan
is presently reportedly being upgraded.

Malntenance 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 malntenance
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 Facllities. The operating condition of the
outlet works 1s checked monthly by the Owner. 1In
addition, the gate valve 1s opened and closed each year.
The last time 1t was opened to about 3/4 capacity was 1in
1979. In 1978, the extension for the gate operating
mechanism was replaced.

Evaluation. There is a program for maintaining the
embankment and appurtenant structures 1n good operating
condition. There 1s alsc 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 1s presently belng upgraded. This
written program should be implemented, as recommended in
Section 7.3. 1
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5.3

5.4

SECTION 5

EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

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 essentlally undeveloped except for
moderate development along the reservoir shorelilne,

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 E1 1126.0 which is the crest of the spilllway.
At this lake elevatlon and with no additional inflow, the
outlet can lower the lake by 1 foot in about 4 days.

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

Experlience Data. There is no record of overtoppling of the
present dam, which was constructed prior to 1878. According
to records of the Worcester County Engineers office, the 1936
"flood" was at El1 1129.7. This resulted in an estimated
freeboard of about 0.5 foot. Subsequently, the dam was
raised about 2 feet in 1951. 1In the 1949 inspection report,
it was noted that plans had been made to "deepen spilllway as
1936 and 1938 flood could not be handled. Embankment
sandbagged after each flood." The low level outlet was open
during the 1938 hurricane.

Test Flood Analysis. Winnekeag Lake Dam has been classified
in the Tintermediate" size and "high" hazard categorles.
According to the Corps of Englneers guldelines, 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 dralnage area
ratio of 16 percent, and the U.S. Army Corps of Engineers'
gulde curves for Maximum Probable Flood Peak Flow Rates
(dated December 1977). For this analysis, the peak flow

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

Applying the full PMF 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 (90C
c¢fs per square mile), without stoplogs and 2,020 cfs (971 cfs
per square mile) with stoplogs.

Without stoplogs, the lake level would rise to E1 1133.1,
With stoplogs, the lake would rise to El1 1133.6.

Hydraulic analyses 1lndlcate 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 1s the low
point on the top of the dam. With stoplogs (1.4 feet high)
the spillway could discharge 1,150 c¢fs, or 57 percent of the
outflow before the dam 1s overtopped.

Table 5-1 below summarizes the discharge from the lake durilng
the test flood.

Stoplogs Stoplogs
in place removed

Maximum height of

water above dam, ft: 0.9 0.4
Discharge over

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

dam, cfs: 570 130
Depth at critical

flow, ft: 0.53 0.23
Veloclty at

critical flow, fps: 4.1 2.7
5.5 Dam Fallure Analyslis. The total peak discharge rate due to

falilure of the dam was calculated to be 10,010 c¢fs with the
pond at E1 1132.7. This calculation 1is 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
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Discharge due to fallure of the dam could result in
overflowing of the channel further downstream. Due to the
topography, little attenuatlion of the flood flow 1s expected
before it reaches resldences. 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. Faillure 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.

I
i
i
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I
I
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6.3

SECTION 6

STRUCTURAL STABILITY

Visual Observaticns. The evaluation of the structural
stability of Winnekeag Lake Dam is based on a review of
previous inspection reports, a review of avallable drawings,
and the visual inspection conducted on May 8, 1580.

As discussed in Section 3, Visual Inspection, the dam 1s in
failr condition. Seepage was observed at two locations about
15 feet downstream of the dam., There 1s 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 downstreanm
stone wall. An area of erosion adjacent to the right
spillway training wall was observed on the crest of the dam.

Design and Construction Data. Constructlon of Winnekeag Lake
Dam was conpleted prior to 1878. Computations for design of
the dam, spillway and outlet are not avallable.

Drawings dated October 29, 1878 and May 21, 1895 prepared by
Thomas C. Sheldon, a drawlng dated August, 1931, and a
drawing dated June 1, 1950 prepared by Howard M, Turner show
the proposed construction of the dam (see Filgures B-3 through
B-6). The drawings show that the dam 1s a stone masonry and
zoned earthfill dam. An impervious core made of selected
material containing a timber sheet pile cutoff wall 1s
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 1l:4.

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

There is no information on the shear strength or permeabllity
of the soll and/or rock materials of the embankment.

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




6.4 Seismic Stability. The dam is located in Seismic Zone No., 2,
and 1n accordance with Corps of Engineers' guidelines does
not warrant further seismic analysis at this time.

WINNEKEAG LAKE DAM
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SECTION 7

ASSESSMENT, RECOMMERDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Ce.

Conditlion. As a result of the visual 1nspection, the
review of avallable data, and limited information on
operation and maintenance, the dam 1s considered to be in
fair condition. The following deficlencles must be cor-
rected to assure the continued performance of this dam:
bulging of the downstrear 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 splllway right
training wall; missing riprap from the upstream face of
the embankment including some missing stone at the
upstream end of the spilllway left training wall; cracked
concrete at the upstream end of the spillway left
training wall; minor accumulation of debris in the
splllway 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 1s partially
submerged and reportedly operable, and the outlet 1is
partially blocked., It is also submerged with water
seepling from the stone culvert.

The peak test flood (full PMF) outflow i1s estimated to be
1,860 c¢fs with the pond at E1l 1133.1 (assuming the
stoplogs are removed). The test flood would overtop the
low point on the dam by 0.4 feet. Hydraullc analyses
indicate that the spilllway (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 c¢fs or 57
percent of the test flood outflow before the dam is
overtopped.

Adequacy. The lack of detailed deslgn 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 Jjudgment.

Urgency. The recommendations and remedial measures
outlined below should be implemented by the Owner within
one year after recelpt of thls Phase I Inspection Report,
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7.2 Recommendations. It is recommended that the Owner emplcy a

qualified registered engineer to:

a.

Evaluate the stabllity of the dam. This should include
an investigation of the seepage noted near the toe of the
embankment. This should also include an inspectlon and
evaluation of the downstream stone wall with regard to
deep volds 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 inspectlon 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,

Evaluate the stability of the splllway. Thils should
include an inspection of the spillway under a no flow
condition. Desirn repairs for the spillway as reguired.

Evaluate the flow discharging from the stone culvert
downstream from the gate valve to determine if the gate
valve 1s or 1s not leaking, and whether or not the outlet
discharge channel should be riprapped.

Perform a detailed hydrologic/hydraulic analysis to
evaluate the discharge capability of the spilllway and the
low level outlet, and the overtopping potential of the
dam. However, 1f the stoplogs from the splllway are
removed, then the splllway discharge capacity need not te
evaluated. Consideration should be glven to increasing
the discharge capacity of the low-level outlet,

The Owner should implement the recommendations of the
Engineer.

7.3 Remedlal Measures

a.

Operating and Malntenance Procedures. It 1is 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
and roots remcved should be backfllled with select
materlal,

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

(3) Seal the seep in the brick shaft beneath the
gatehouse,

WINNEKEAG LAKE DAN
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(4

(5)

(6)

(7)

(8)

(9)

(10)

Replace missing riprap on the upstream face of the
embankment 1lncluding the area at the upstrearn end of
the left spilllway training wall.

To prevent continued erosion fill in the eroded area
next to the right splllway tralning wall.

Remove all brush, trees, debrls and loose stone in
the floor of the spillway discharge channel,

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

Complete the written plan for survelllance 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.

Continue a systematic program of malntenance
Inspections. As a minimum, the inspection progran
should consist of a monthly Inspection of the dam
and appurtenances and be supplemented by additional
inspections during and after severe storms. All
repalrs and maintenance should be undertaken in
complliance with all applicable State regulatlons.
The maintenance program should lnclude removal of
any debris caught on the spillway weir to prevent
clogging of the splllway.

Institute a program of technical inspections on an
annual basis,

7.4 Alternatives. There are no recommended alternatives,

WINNEKEAG LAKE DAM
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PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION

- SR AT Y STV

PARTY ORGANIZATION

PROJECT  WINNEKEAG LAKE DATE May 8, 1980

TIME 8:00 A.M.

WEATHER Rain, about 45°F

W.S. ELEV.1127.8 U.SJ1112.®N.8S.

PARTY:
l 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 M. Larson
2. Spillway L. Branagan
3.
y,
5.
! 6.
7.
8.
9.
10.
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PERIODIC INSPECTION CHECK LIST

PROJECT_WINNEKEAG LAKE

DATE  Mav 8. 1980

PROJECT FEATURE pap

NAME M Larsan

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

No pavement, grass covered

Movement or Settlement of Crest

one, several holes on crest just_y/s, of
vertical stone face, as deep as 13" .d&lso
veral agimpal byrrows

Lateral Movement

Iight bulging of middle of vertical stone
vall at center and about halfway between (1)

Vertical Alignment

lwo "Ievels on crest, Including a berm on the
/s portion of the crest,

Horizontal Alignment

btraight with a dogleg near left abutment.

Condition at Abutment and at
Concrete Structures

t.abut.-earth and rock, one story wood cabin
bith concrete block walkout basement at base
pf hill. Lt. abut.-asphalt paved road at

ase of hill

Indications of Movement of
Structural Items on Slopes

No structural items except a 10" wideconcrete
tore wall on rt. abutment which shows no

hovement.

Trespassing on Slopes

Fes. No fences. Tire tracks on rt. abut-
ment .

Sloughing or Erosion of Slopes
or Abutments

EYOS10N on outside oI both spillway train-
ing walls includes d/s end of right wall

and u/s end of left wall.

Rock Slope Protection - Riprap
Failures

pelow water level, several areas have miss-
ing stone. Above water level, occasional
Etones missing including(ggea near left

P

Unusual Movement or Cracking at
or near Toes

illway training wall.

one visible.

Unusual Embankment or Downstream

wo areas d/s of vertical face. One near
enter 1s small pool; no moving water. Second

S s backwater from discharge channel near It.
eepage but.,esti

Piping or Bolils None visible

Foundation Drainage Features None

Toe Drains None

Instrumentation System None

(I) center and left abutment. (2) Numerous busn stumps

page’-Zof_3_
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PERIODIC INSPECTION CHECK LIST

PROJECT  WINNEKEAG LAKE

PROJECT FEATURE___ Outlet Works

DISCIPLINE Geotechnical

DATE May 8, 1980

NAME M. Larson

NAME S. Nagel

AREA EVALUATED

CONDITION

OJTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel

Not 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
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l PERIODIC INSPECTION CHECK LIST
PROJECT  WINNEKEAG LAKE DATE__ May R, 1980
PROJECT FEATURE sSpillway NAME__ v 1a:eca
DISCIPLINE Hydraulic NAME L. Branagan .
AREA EVALUATED ’ CONDITION i
OQutlet structure is wood with padlock on !
OQUTLET 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 )
tanding 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.
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PERIODIC INSPECTION CHECK LIST

WINNEKEAG LAKE

PROJECT
PROJECT FEATURE Spillway
DISCIPLINE Hydraulic

DATE May 8, 1980

NAME M. Larson

NAME L. Branagan

AREA EVALUATED

CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Apprcach Channel
General Condition Good
vone.  Timber and rock crib wall along
Loose Rock Overhanging right shoreline is 'bulging outward at
Channel top of wall.
Trees Overhanging Channel None
FlOOl" Of ApproaCh Chann61 Submerged’ stone base.
'Yéaén‘flﬁs‘ﬁbards 1,5 {t.high held 1n
b. w€1r and Training ualls a.CE wilt our steel pins. oncrete
[Good. Two cracks on left training wall,
General Condition of pne at each end.Crack on u/s end is
Concrete full width with void underneath.
Rust or Staining §light stain below waterline.
Spalli ['/s end of left training wall has some
pa ng spalling mostly below waterline. (2)
Any Visible Reinforcing None
Slight efflorescence at crack at d/s
Any Seepage or Efflorescence nd of left training wall.
Drain Holes None
¢. Discharge Channel
General Condition © pood
Loose Rock Overhanging Very little
Channel
wo large trees just d/s of right trai
Trees Overhanging Channel ing wall, several trees farther d/s.
Floor of Channel Mostly natural rock
oose stones, minor debris, stumps
Other Obstructions nd logs.
(1) D/s end of left concrete training wall curves 90 degrees around lace Ol embank
ment. D/s end of right concrete training wall terminates mortared stome.

Concrete weir extends about 3 feet u/s of flashboards.

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

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Page

Figure B-1, 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 Spilllway, dated

August, 1931 B-5
Figure B-6, Drawing of Dam, dated

June 1, 1950 B-6
File card for Winnekeag Lake Dam

from Worcester County Englneer's Office B=-7
Previous Inspectlon Reports

Dated October 9, 1924 through

March 6, 1969 by Worcester County Englneer's

Office B-8
Dated December 16, 1971 by Massachusetts

Department of Public Works B=42
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Decree No..

Dam No. 01T
COUNTY OF WORCESTER, MASSACHUSETTS

OFFICE OF COUNTY ENGINEER

. Neg. Nos. ...
INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town Ashburnham
Location N,Ash.Cent,

Inspected by.. . . L.O.Maxden = = ,°" “‘“M"’L

Date Qet,9.1924 . ... Dam No.

Name of Pond or Stream Jhilnpl Brnok

wair o Riee
x<)

Owner Cresker Burdank l‘itoh‘lurg . Ule nonrnir

MATERIAL & TYPE Barth dunotron rubdblewall sene upzll,.tom sides .

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

FOR DAM Bed of stream below 80 .~ . ...

FOR RESERVOIR
top of dam 100 -~

................................. inches
Size of wheel
Size of gates ...

Foundation and dctaxls of construction hedge granite dleek walls laid leowsc.

Constructed by.......

Designed by

R size pipe to mill

_..top of flashboards 98711 en ground surface below 81 7
......................................... level of overflow pipe 322 “speningF .Lo‘lcngth in feet 188 .
width top in feet 38&mere .width bottom in feet 68-
length spillway in feet 24.3""  head in feet draft24. .
H. P. developed .. e

location of gates 5Q& cnt -piu sestien

condition of embankmentgeod eut .ff hruh’

.................... .. date

. location

Recent repairs and date nene —

Evidence of lcakagc pusi)l.
Qe

Condition ... ...

Topography of country below  weeded vsl].oy md -b M sbpc:.
Nature of buildings and roads below dam .. nene. £ Wile belew

No. Acres in watershed

Plans secured........... ...
Percent in forests. ...

.......................... Percent watershed in cultivation ... ... .

Ja% noar ulgs. walld5' frem Hy. nc.mm.r
a¥f

R B No Acresm pond ; s




-

Decree No. Dam No.

COUNTY OF WORCESTER, MASSACHUSETTS
OFFICE OF COUNTY ENGINEER
Neg. Nos.

2nd INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

IV
Town Aghburnham Date. 0ct.28, 1927 Dam No. 01-@&
Location Ashburnham Center Name of P°‘B.°’ trcamRPhin“"’ Brook
‘ eservoir,

Inspected by. . 4,0, Marden -
Owner Nashua Reservoir Co, ,Pitchburh U,,e » Btoru.go reservoir,

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 BAES o location of gates .

Foundation and details of construction :

e c.condition of cmbankment ;utagft trees and
Constructed by. ... e date

Designed by . . } ... location

Recent repairs and date  none,

Evidence of leakage . . . . . . .

Condition ... same bulge in wadl- 1s no worse~has been there for years
POSARIPNE O ry mﬁmrbmk Coe e
Nature of buildings and roads below dam .. ... ... ... .. .. ... .

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

Plans secured ... ... Pcrcent waterlhed in cultivation

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




CMarden=Iarray. ..o, Date Om2 £=1928 ..

COUNTY OF WORCESTER MASSACHUSETTS

COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

Dam No.... Ql=32. ... ...

Material and Type..

Dam Designed by

SPILLWAY

ElL top Abutment.......... .. . ElL Crest.......
Width top Abutment............... Width topCrest......._.... Width bottom Spillway...............
Width Flashboards carried..............................

e emeemeeeranaceamne Mac e e At tm e aeaoei o eieecoaoaseeemssmsearTATetceerresstesaimseseecsoarenmtannnaannnnany

WHEEL
Location

Evidence of Leaks in Structure

Recent Repairs and Date
Topography of Country below Dam.

Nature of Buildings and Roads below Dam

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

Estimated Storage Million Cubic Feet

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




COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected by¥arrar=Grover=Herholz .. ... .. Date..... 8=12=31 .. Dam No....01l=32. .. ...

Town..... . Ashburnham. . ... ... . Location.. Winnekeag Lake. or. Rice. Resenrvoir.. ..

Owner.. Nashua Biver Res Coe ... ... .. UB. e e

SPILLWAY

El top Abutment.........._..._... El.Crest ... . ... ... ElL 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 . ... .. e

CONAULION. ... e eee e e e emere e emae e eeeeenaeaneeeaeaeeemnns

Location . e e neannan Ave. Head...... ... e,

Evidence of Leaks in Structure... e eeeoee e aeemeaaeaateesnessteeananennneannen

Recent Repairsand Date..... ... ... ..

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

Number AcresinPond................cooooooeeiieea Drainage Areain SquareMiles....._ ...
Discharge in Second Feet per Square Mile...............ooo et s e renens

Estimated Storage Million Cubic Feet BT

\




COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER
Inspection of Dams, Rqaervoir Dams, and Reservoirs.

Ingpected by.... LeQ.Marden ... Date.. ARG +12,1931 Dam No....... 088 ...
Town..Ashburahem ... ... Location.... ... Rt Reg. ar. lake. Wamekeag,......
Owner... NaAbua River BRes.. . ... . . Use... B000RE0a .. ...

Material and Type.. Comforenee with C,T,Cresker of Cresker-Burbank Ce,, re

Dam Designed by..........cccooviirioiiiieiicc Constructed by........................... ... DN S
SPILLWAY—Length.. ... Feet. Depth......... Feet

Fl top Abutment.................... EL Crest........oovooo. EL Apron................... EL Streambed.............ccooccroooerrn
Width top Abutment.............. Width top Crest................... Width bottom Spillway...........o.ocooiieeiieie e
Width Flashboards carried.................c.cccoooevine. Kind Flashboards....................ococoovriiiiiis e
El Flowline Cleanout Pipe...........ccc.ccccccoovivnerinn, Size and Kind Cleanout Pipe.......................civinciinnns s

Kind of Foundation under SpPillWay ...ttt e
Condition ... S0i:_abutmont wall has fallen im - will need wall relaida. .. ..

B R T LR T D Y

Recent Repairs A DALE... ..ottt ettt s tre e st et sttt s s st s te et s n st s eee st et s st ne s
Topography of Country below Dam...............ccocovvmvecneneeireccire v ettt ettt e b e e a s et es e s et nabaee

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

Discharge in Second Feet per Square Mile..................ccccooiciniiiiiiii s s sessie s et ease s s s sasssensesens

Estimated Storage Million Cubic Feet................coocovriiiiiiininiiin e e srsae s sessre s ere s a5t st sssarass s eraspesesenesans
B-12 WINNEKEAG LAKE DAM |




COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs. 3%

Inspected by"‘o-nal'den Date8-17-1988 . Dam No...01-2% ..

Dam Designed by...........ccoovcmverincriecrenvsnscnrcnneene..CoOnstrueted by.........ooooeoeeeinciinne Year. ... iicnrcnnenscncses
- SPILLWAY—Length.............. Feet. Depth......... Feet

El top Abutment...................... El Crest............ce..... ElL Apron..........ccocenen. El Streambed...............cc.cccceernneas »
Width top Abutment.................... Width top Crest.................... Width bottom Bpillway.........ccccooeieeiienrereriecccrsseaenes
Width Flashboards carried.............c..cccconreecrvnrercrcces JKINA FIABRDOARAS................o.corverrinerernerirenesieniesiee s seses s acessssssenaces
El Flowline Cleanout Pipe..........ccccceccnnurvreciverrern, Size and Kind Cleanout Pipe................cccoocererverernneiennsserinssees crveseen

B T T T R ey S T T R Y Py steatesressramvrsrceas Bacasessiasisstansaranerean

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

Kind of Corewall............ccc.oovmriiiiiiirinrere et senrecontrnnsans s ansessessnsssssasassesesns oo RAPTBP cncrsstoiiisssitissisnesereserasessessesssnsnse

Material in Embagkment....................coceeevevecnenrvnnnnercvneesineseeneore. FOURAARION . oot ccvr et s rancons
Condition...... bulge. in. downstreawm. wall. is. no.werse..hrush. has.been.cnt. off. qf
B D B I O DI o e eee s e et eeen st rer et

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

Recent Repairs ald DALO............cocooiiiiiii ettt et e st et s ar bt s b s bR e st b g S as st R sae s bR
Topography of Country below DAI.........cc.couviiiiiicii e s b e e sb s aen

Nature of Buildings and Roads below DaIn..............ooiiiinic e e e g sassssessss ssssosesanns
Number of Acres in Pond...........cccccccoecrviminnnneninieennnnne. Drainage Area in Square Milee.....................coecvenrine
Discharge in Second Feet per Square Mile.................coomniiinnniniiinnesiecncmsmsensssmssimesimesens eesiasrenanes et

B-13 WINNEEEAG LAKE DAM b




COUNTY OF WORCESTER MASSACHUSETTS .
COUNTY ENGINEZR __
Inspection of Dams, Reservoir Dams, and Reservoirs. .- _3 2 {

Inspocted by.. . L.O:Marden . . Dat.April.14,1935 Dam No..01-2%

—

Town... Ashburnham

Dam Designed by...........ccocoumemrnrercnvecrincervennenn.CODSEIUCERd BY...oeoec Year......
SPILLWAY—Length.............. Feet. Depth............... Feet
El top Abutment....................... ElL Crest...........................EL Apron.........................El Streambed.........c....c.¥eeevcerene -

El Flowline Cleanout Pipe.............cccccovennnnrennned Sise and Kind Cleanout Pipe...............cccccoieniiviivnnniinicnsesns ssnsns
Kind of Foundation under SpIIWAY.............cccooiiiernioier et eeenresease s sesasre et sassas e ssessssrssssasse et sasssssen sianasss
CondluonOK..

T T T LT T TP T T LTy R L LA ER L PERTL PR AL BT TYLTTS

GATES . ......oooooeoeeeeeeeeeesreeeeessesseeremnsssssassessosmsssssssasssssnensrersossessronsss JOOOBRAOI L coovarriiveririrereernsenriessrasaesssssssssssessessasssssasessmonsanrens
BE2O.....ooeieeeeerenecveessesreneseesesre AR et es e e e srenene s aeseseenne El Flowline...........ccccooviiiiieeennecnereerereesesnnees ——ane

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

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

Number of Acres in Pond................cccceorrnnersenceinecvrnrnnnes Drainage Area in Square Miles................cocccvmucinnnivsnns
Discharge in Second Feet per 8quare Mile...............ccoiiiiniinicie i s st ssssmssismsssins sismsassssssssssessasess
Estimated Storage Million Cubic Feet.....

19010000800000ects00 o 0ens s snes

PO ¥
- o
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- )

I - COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

' — Inspection of Dams, Reservoir Dams, and Reservoirs.
P ]
l Inspected by... /7. - Lase W@ Date.. 207 44 3Dam No. 0178 2. -
Town.... A2.5.é2. o e2.braem........ Location.... AQA'OW//70¢/(:4; ...................................... L
l Owner. NV @.c Al /Kintr Raservd s €n Use...oooooooeoeeioeoeeeoeeensseroeeeeees oo ‘
MOBLETIRL ADA TYPE.........covveereoeeeeeeeeeeveaeeeeeoe oo eeess e eeeeessar e caseessanesrasssrae s oesas e oo eeestss e st resasessaseses s ssnrecasersians i
- Dam Designed by..........cccooovvirrienieineennn, Constructed by...........ccoocooovrcveirecnn Year......oooovivcenenireniennenns
SPILLWAY /AW 26007 /.S abore £/oshiwoards
. EL top Abutment........................ ELCrest............... EL Aproa............c.occo..... El Streambed...............ccoueen.nene. -
Width top Abutment.................... Width top Crest.................... Width bottom Spillway.................cccoeeeecierrecrreene
Width Flashboards carried. 2. Q7" 4.¢5.4..... Kind Flashboards /2% [ect. ¥see7s 2 & Tovn/
El Flowline Cleanout Pipe..............cc.cccovevveveennnn. Sisze and Kind Cleanout Pipe.....................ccccovveve v,
Kind of Foun on u?der Sixll y Lf//&wof?///ov:Vn;/cw*4¢%v«pfon »
Condition .................................................................................................................................................................................

............................................................................................................................................... T | S

Reoent Repairs and Date....... 0 0242, Coororroroereoeeeeesseseeereeomeeeeo iy F— e
Topography of Country below Dam...........c.ocovvceevernicriiinicnrnnee, -“ IO fOM\ .................
..“:,m(mt”mm ...................
Nature of Buildings and Roads Delow DAIN ...ttt sassssse s eeeesisessasesereiae
Number Acresin Pond.....................cocoo.ocoeeiiiiiiiiinn Drainage Area in Sqmre Miles ..o .
Discharge in Second Feet per Square Mile ... e
Estimated Storage Milliont Cubic Feet .. . ... oce e oo e e

B-15 WINNEKEAG LAKE DAM
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected byL\HWJ/LM’[ ......................... Date.ffa.‘.ff‘....;l..i?.m Dam No..Ql= 32 ..

Town......Asddhiadsosas

Owner.. Wodwia Luirta Racarsrtn oo Use..... "3 W ‘\%1( ;

Material and Typeeawtv\ fnv{m e meeee et reaeteetaetems e eaeeas e e eeeamem e neemeemnaaa e enaaenanernen, i
) i

Dam Designed by...........ooocooeoineeeeeee e Constructed by..........ooooooeee, Year. . .o

SPILLWAY

EL top Abutment........................ ElLCrest................. ElLApron...... ... El Streambed.............ccococcoee..

Width top Abutment. . ... Width top Crest......._. ... Width bottom Spillway..7 ........... . .

Width Flashboards carried..... Q... Kind nashboamsf‘.\!.\.ﬁr:.%t.._ s lrdon yomelom froesd .

4260 Kind...... [ ...................................... EL FIOWERE.N .o
Condxtxon......-.-:....r..@.. \341'7 e

Recent Repairs and Date...... [ et eeeeteetemeeemtseeteseateteseeseecomsomesestaseseemserenensanenea ‘
Topography of Country below Dam...................... .. eeeeeesiessemmesseseessesesmeeteseeseesasassteesiiesessesessissesusessamsossenrersmareneenes
Nature of Buildings and Roads below DRI ... meeeneteme e et reeess s eoesesasaeeens
Number AcresinPond... ..o Drainage Area in Square Miles ...
Discharge in Second Feet per Square Mile....................oo e

Estimated Storage Million Cubic Feet.......... ..o et cae s
B=1€ WINNEKEAG LAKE DAM H




' . COUNTY OF WORCESTER MASSACHUSETTS
‘ COUNTY ENGINEER
Iz:ction of Dams, Reservoir Dama, and Reservoirs.

Inspected by ﬁ-ll"go

Dam Designed by ... SR Constructed by.................................. Year ...,

* SPILLWAY
El top Abutment.............._... ElLCrest.. .................... EL Apron. ... El Streambed..... ...................

ELTOD.oooooeeeeee. El Natural Ground.... ... T L3 e YR
Widthof Bottom._........................... Upstream Slope... ... Downstream Slope..

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

Location..........o.oooooooeeeeee. eeeeeen e Ave Head. .o,
Evidence of Leaks in Structure . ... .o ooeeeeeeeeeeeeeeeeeeeevenesneeeeaeaaen e

Recont Repairs And Date.. .. ... .. e e et er s e e e e e ss e an e ae e ss
Topography of Country below Dam..................... e eeeeeaesestesesesessemesessesesesteseseseessessessssasersssssesmtersessessoessesessssaraos

Nature of Buildings and Roads below Dam.......................ooooeerceeeninnne reerrteeeenensene st e s een e senaneen e

Number AcresinPond.................oooveoiveeiceeene. ..Drainage Areain SquareMiles ... ...
Discharge in Second Feet Per SQUAT MAle........................ccoooooioooooooeceueeeneeeeereeeeessssseseeeeeeeeeesossosseseseeeesemeesssesseeeeneenne

I Estimated Storage Million Cubic Feet . e oo ettt ee oo
B-17 WINNEKEAG LAKE DAM ‘




WORCESTER CUUNTY ENGIHEER
Inspection of lams, Reservoir Dams, and Reservoirs

Inspected by R P.St.John Datew._Dam No._Ql=32 _

L] ] L] . [ L] . . Y P Y . . [ Y

Town____Ashburnham Location ___Rice Resarvoiréiinnakeag Laie ) l
Owner_Nashua River Rea, Anscn. Use ’
E%%;J%utment El.Crest El.Apron 1.0t.Bed__ 11
Wwidth top Abut. Width top Crest Width bottom Ep.way :
Width flashboards Kind Flashboards '
El.Flowiine Cleanout Pipe Size and Kind DPipe

Kind of Foundatinn unier Spillway _

Condition____ nae water passing orest of spiliway —_
.——ARo _flashboards in placs,

£ BANGENT

EL. Top El.Natural Ground Vviidth Top

wWwiath of Borrom Upstream Elope Downst:eam Slope_
Kind of Corewall Piprap

daterial in Embanliiment Foundntion

Conditlion —

GATES Location

Size Kind Ei.Flowline

Condition water going thru gatepgate abont one=palf epsn,

Fvidence of weaks in Itructure

Recent Repairs and Tate

Nunber Acres in Ponc Drainagns Area in 59, Milcs
Lischarge in Seconc Feet per Square lMile

Lstimated Storags lillion Cubic Feet

<X

B=1
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

s, .
Inspected by e Apsran F Da%&/é,.df:j. Dam No..</. "2 &

Town Mz .___.Iocation...._.,.f‘m ..... '.:../.aw..n.:a_{.u.
..... Use

i

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

Width top Abutment................ Width top Crest............ ... Width bottom Spillway..........
Width Flashboardscarried................................... Kind Flashboards. .................................
: EL Flowline Cleanout Pipe. ... ... . Size and Kind Cleanout Pipe.......................oooiiimioeeeane.

Kind of Foundation under SPIIWAY ...

conaition....zﬁéf,zm;.ﬁ;-f e tpess Afoid Larttss. O
/ 3 -

ElL Top.......... geeeerenareetesesries ElL NaturalGround......................... Width Top.........cooooee
Widthof Bottom................... ... Upstream Slope.........ccccoooenennn... Downstream Slope.
KindofCorewall......... ... ... . Riprap......
Material in Embankment............. : Foundation............................... e

CONAILION. ... e eee e vesmsessasueneaesnsemersmnnsenae

WHEEL Kind. ..o Size....ooooe e, Rated H. P.....oooeeae,
Location ettt eeeaeennae Ave.Head. ... ... .. . .. ...
Evidence of Leaks in Structure..... e eeetessesseessesseessressesseessesssesssisssistisseessessesssessesssesssesssemsmemessinstoessomeseeeemeeeeens

Recent Repairs and Date... ..... ... . et eea e e e s e e se s as e e ememeaesseeen
d Topography of Country below Dam....................cocoooooveivemeineeane. e eeeneeneee e

Number AcresinPond..................oooooeeoeeeeeeeennn.. Drainage AreainSquareMiles............. ... ...

Discharge in Second Feet per Square Mile.. ... ... ... ...
Estimated Storage Million Cubic Feet.. eeeeemamieasererereteaeaene et esitensaeacnrenenen




[
' WORCESTER COUNTY ENGINFER
| Inspection of lLams, Reservcir Dams, and Reservoirs

’ ’ Inspected by J: 0. Wasdins Date@'gz (3¢¢ Dam No._©f -J L

‘ i To'm___ﬁdém-éu:— Location
| owner__fashue L oo Le v 7 |

i se

? SPTLLYAY

: El.tc) abutment El.Crest El.Aprorn E:1.Ct.Bed___
Wicta top Abut. wWidth top Crest Width bottom Sp.way
Wiath fiashboards Kind Flashboards
El.Flowiine Cleanout Pipe Size and Kind Pipe

Kind of Foundatinn under Spillway

Condition ,g%\ ., 4 Z‘.““.i &Ko négj % KM .
—Cor, -

EXBANC.ENT

E.. Top El.Niatural Greind vidth Top
tiuth of Borrom Upstrean Slope Downstrean Sicpe
Kind of Corewall Riprap

daterial in Embankment Found-tion

Condition ﬂ“’g‘/ A&-M—.f’_%é &_Comabe

GATES Location
Size Kind Ei.Flowline
Condition I/

Fvidence of weaks in ftr.cture

Recent Repalirs and Cato

~, -

Namber Acres in Ponc Drainage Area in Sq. Miies
Lisrharge in Seconcd Feet per Square Mile

Lstinated Storagz Milli~n Cubic Feet

B=20 WINNEKEAG LAKE DAM




COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs.

Date /2. /9% .  Dam No.C/-3& ...

Inspected by 7//4'\

SPILLWAY
El top Abutment...................... EL Crest

Width top Abutment....................
Width Flashboards carried................cccoooveeenrnicnneen.
El. Flowline Cleanout Pipe................c.ccccooeininn,
Kind of Foundation under Spillway
Condition... {_¢./A ... 3-5”! .

Recent Repairs A0d DIAte..........co.ooiiimrciieriiie et re sttt ne heees e seb e st e
Topography of Country below Dam ................c.ccccooocoovniiiiniincs e et e et b sttt b e eaet e e

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

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

Number Acresin Pond.................cooooiriiiiiics Drainage Area in Square Miles ... .
Discharge in Second Feet per Square Mile. .. .. .. .. .

Estimated Storage Million Cubic Feet ... ... .. ... ..,
B-21 WINNEKEAG LAKE DAM
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected by ... LS./ .. & M .. Date./-37.9%. . DamNo. /7.3 2=
Town............ A 4& verh g BT e LOCAEION. ...t
Owner..... Nashis Fruer Lo Co, UB ..ot et e
MABEFIBL AN TYPL...........oooeiveieceei ettt a et b a2t a £ ea e ea e a sttt eensee R saae et
Dam Designed by...........ccoooooiiiiieee Constructed by ............... ... Year. .o
SPILLWAY
El top Abutment........................ El Crest.........ccc...ooooenn EL Apron.........ccccccocoee. El Streambed................ccocececnnne.
Width top Abutment.................... Width top Crest................... Width bottom Spillway................c..ocoeviiiicviree
Width Flashboards carried......................cccecevnernnee. Kind Flashboards ..................cccooccoooeiiiiiiiiiieee e
El Flowline Cleanout Pipe....................cccocoovn. Sise and Kind Cleanout Pipe...................oooiiivceinca
Kind of Foux{dntion UNAer SPIIWAY ...t Ceterereereeseeebienee e .
Condition.................... Hsin. e dr...... PR IR e 75%-//1//“/1—7 ...................................
EMBANKMENT
ELTOp ..ot ElL Natural Ground ... Width Top.......coooirii st
Width of Bottom............ccccoovvvnennnen. Upstream Slope. .................coooi e, Downstream Slope ..................cccooever
Kind of Corewall ... ... Riprap..........ccoooiiiiii
Material in Embankment..................ccccooooimeernioeeiee e Foundation.........................n .
Condition................cccoveieeirie, G e et et e
GATES ... s, LOGALION. ..........oieveiiieci et
Sige........co e Kind ..o ElL Flowline.............cooooooeiiiveivcnen e
Condition................cccoovviiriinnnn! g RO 3 OSSOSO
WHEEL........................ Kind.......oooovvvveccnincnneinne Sige ..o, RatedH.P.............ccceooivicc
LOCALION. ...ttt e Ave. Hedd ............ccoooiiiieirvnnsee e
Evidence of Leaks in Structure.../4:n.c...... vx./?. 2 2 S OO OO OO OO TPV UPSUSPURTRTUN
Recent Repairs And Date......... ..ot ba ot s abeb st raes. e
Topography of Country below Dam ...l e eh et bt e b sttt b s et ar et e eas
Nature of Buildings and Roads below DA ..ottt enestsstee e e eeee e teveesss e
Number Acresin Pond.................ccocoiiiiiin Drainage Area in Square Miles ... i
Discharge in Second Feet per Square Mile ... ... . e 1o e et et eb et e e ee e e ,
Estimated Storage Million Cubic Feet ... .. ... i
B-22 WINNEKEAG LAKE DAM




COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected by....... L. @M. ALFLT oo Date..7-.%9:. % DamNo..Q/727%— .
Town........... Aslibvrnicen ) Location......... Man'.c.t.z.a.r), BT o S _
Owner......... It ROK RSN N PSS e USe...oooovvvooeean e .
MBFIAL AN TWP... .o e ettt ettt e e s
Dam Designed by..............ccocoooviieiiiie e Constructed by...............cccc.ooooiiinn, Year........ooovvveveee
SPILLWAY
El top Abutment....................... ELCrest......................... ElL Apron...............c.c....... El Streambed.......... ... .
Width top Abutment.................. Width top Crest.................... Width bottom Spillway....................cccooiiiiie,
Width Flashboards carried.....................ccoovevvverninne. Kind Flashboards ........... ..o e
El Flowline Cleanout Pipe...............cccccooccerivimnnnnnn. Size and Kind Cleanout Pipe ...
Kind of Foundation under SPilIWaY ...ttt
Condition.................. Ne....altscktionst..... TAoeld..clecpen. . o 7L madunry. paar
EMBANKMENT
ELTOp. ...ccoooooivrimcenmnnnnnnns El Natural Ground. ... Width Top.........ocooiiiiiinie s .
Width of Bottom..................cccooecenn. Upstream Slope............c...c..cooocoovennn. Downstream Slope ... ............... . _
Kind of CoreWall..............coocoooiiiereeee s RIPrap. .co.cooovoiieeo e
Material in Embankment. .....................cccocoeevoeriioniiiiecereaen Foundation..................cco.coooveeiiiiiivieeee
. - - ~
Condition. . ................... fetoosh... L I ot 647“ ......... warh oul. carlh &... .r//ualr
{)c B 4 270 7.0k . asad.... bred & rrela in... l‘.l/?..'.'.!)ﬂ.‘.WA.[./....,S..E’..’.‘..‘[....
GATES .. ... e b Loeation.............cccooooovoiiiiiie e,
SiBe...........cooevieieee e, Kind........oooooiiiiiiiiiieie ElL Flowline........................ccooovnieeiie e,
CONAILION..........cooeiviviieneictcte ettt et b ettt e et a et et e vttt e et e e et oAb oA e bt e b s e ettt et eet et et en et et e et et s enseneenanesonaneen e e e e e
WHEEL................ Kind..........coooovvecrne, Sige.....oooooonvici, RatedH.P...... ..o
LOCRLION.. ... e S e Ave. Head .................ccoocoovoiviiivecnienen e
Evidence of Leaks in Structure..................... %’/'\'v R S
Recent Repairs and Date.............o.wo.. WOBE e
Topography of Country below Dam ...............c.c.coovnnivninn e, ettt oo e
Nature of Buildings and Roads below DAM ...t et vsesestse et et ene e ae e eeaae e
Number Acresin Pond..............................c Drainage Area in Square Miles. ... ...........cccco...cooooiiein.
Discharge in Second Feet per Square Mile ... . ... e ettt
Estimated Storage Million Cubic Feet ... ... ... ... ... ...

B-23 WINNEREAG "LAKE DAM™
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Town_Ashburnnam pam ND.. 91-2%

LOCATION Winnekeag Lake STREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

owneo ay_Nasaua hiver iecervoir Comgesy Fitchburg ~—~—~——~— yge = <ctorage

inspecreo ey L.O.Marden  oare  July 8,1948

TYPE OF DAM earth aa CONDITION good

SPILLWAY
FLABHBOARDS IN PLACE . . 0Oné row RECENT REPAIRS....... JORE€

CONDITION ... cement Joints-cspiliwa) shoulé be eniarge€Ce . o

REPAIRS NEEDED ... enlarge spiiimay. accorcing to approvVel pLlaNs. ...

EMBANKMENT

RECENT REPAIRS ... . ... filieC liose upscstreaw cide vitn riprap. . .
*

CONDITION oo+ o cut off prusn. anc grub outl raots.

REPAIRS NEEDED ... | cut. ol brusi and grub. Ut oot e

GATES

RECENT REPAIRS ..o none e o et e

CONDITION oo B OUE € L OCK O i

REPAIRS NEEDED LNinK NONe. e _—

LEAKS

HOW SERIOUS SOme seepange

COUNTY ENDINEER

B-24 WINNEKEAG LAKE DAM
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et i

ot g A ALIC T A3

2
i

- —

s

DAM NO

vown__Ashburnhan 01-32

LOCATION Winnekeag Lake STREAM_.

WORCESTER COUNTY ENGINEERING DEPARTMENT'
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

T —_——_——e

owneo ay_Nashua hiver fes.Co. pLace fitchburg useg__Storage
INSPECTED BY L.V M-F-fOcE DATE Jan .14,1949
TyPe or pam Erath-downstream dry support wall conoimion good except spillw
never ceepened
SPILLWAY
FLASHBOARDS IN PLACE ... yes RECENT REPAIRS .. none

conoITION ..Same-H-M- Turner of. Dn°t.on made plans.to. deepen spillway.as_ .

1976 & 1978 floo¢ could andled.hnb cancbaggec after each flead
REPAIRS NEEDED shoul bu?gg °pi iway E& :

L e e T

EMBANKMENT
RECENT REPAIRS ... . none, except placed two loads of stone where riprap
washed dut. fhould have backfilled exnbankmerﬂ:, and tnen placed riprap.
CONDITION ... ..Qtherwise good. ... ... , .
REPAIRS NEEDED ... BOne except. above.. ...
GATES
RECENT REPAIRS ) 4703 o U= T -
CONDITION b0SS 8V S 0K e s
REPAIRS NEEDED none
LEAKS
HOW SERIOUS Done..visible
DATE
e ——
B-25 . WINNEKEAG LAKE DAM
e - ecedmeemnietien. __




' TowN __ﬁlm ........ pAM NO._. 07~ 32
! LOCATION. M&? ...... / 4 /r C BTREAM oo

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

inspecTEO BY £ a4 DATE g/(q 26,7/ '?ﬂ

rvee.or oam . Ladd. - dfown s/ e ..canomon__-Frrf
q G e Sty
SPILLWAY

FLASHBOARDS IN PLacE ... /YofC - fllulc e RECENT REPAIRS.. YC,I /dw/?b
CONDITION f‘l{/f' 9/&?‘(. Jo.. Véra/ lf h'/// Md/e ﬁa(ﬂ#ﬂﬁ&ﬁ

REPAIRS NEEDED . K/M <.

EMBANKMENT
RECENT REPAIRS .. .. . /Vm .............. et e
CONDITION ... ... doovered . Mﬂ J/V/A .......................................

/e/a7 h fn/dm'needd

GATES
RECENT REPAIRS A/yﬂ( ................
CONDITION af/uf/jae.lf e B
REPAIRS NEEDED A/aq .....
LEAKS . .
HOW SERIOUS Mone & rble

DATE . kaéﬂ uﬂvm

o, hards

COUNTY ENDINEER
B=-26 WINNEKEAG LAKE DAM




vrown__Aghburnham . oam no01=32
rocation. Winnekeag Lake STREAM..oo

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

owneo sy Nashua R,Res Co, piace Fitchburg use storage

TYPE OF DAM. e . ..canoiTioN  good
SPILLWAY
FLASHBOARDS INPLACE ... e e, RECENT REPAIRS ..
BONDITIDN e ettt r e s ata s e e et ete s et e s eaeas e e eseeee s seese e et sessesee et en et eesse e et eeemenanseen s eaaessrerannsn

EMBANKMENT

RECENT REPAIRS e et e et s bbbt bebe e

BONDITION et sraess st a st sra s e e eeturr e e e e e et st e

REPAIRS NEEDED ...

GATES

RECENT REPAIRS

CONDITION bt e AR R R e R RS S R RS R kR RSkt A et bt

REPAIRS NEEDED e e sares e

LEAKS

HOW BERIDUB  eeeeeeeceevssscresrenssarsssee e sarsas e e e s 1151358818138 2 20 202

COUNTY ENBINEER
B=-27 WINNEKEAG LAKE DAM
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reeervoirs.
B.Crﬂ::er «S=Foss
{ N

Inspected by LaQoMarden . ... Date MArs15,51. .. Dam No..Q1=32 . . .
Town......... Winnekeag Lake . . LOCRLION ... oo
Owner...... Nashua River fes. Coo. . ... . . Use. MAter supply. storage. ...
Material and Type............ This. dam_ls in good condition=spillway deepenmed in .
..accordance with H.M.Turner. approved pl&e. . ... ..
Dam Designed by..........cccovviniiiiieeecceciiee e Constructed by...............cocooovvrierrvenn. Year. . ...
SPILLWAY
El top Abutment........................ ElLCrest.........ceeenn. EL Apron...............occ... El Streambed................c.ccccurumnee....
Width top Abutment.................... Width top Crest.................... Width bottom Spillway...................ccocoivirereeec,
Width Flashboards earried......................ceevrrrneennn. Kind Flashboards...... ..o e
El Flowline Cleanout Pipe..................cco..ooco...... Sise and Kind Cleanout Pipe...................cooooosoerrroromen |
Kind of Foundation under SpIIWAY ..ot tont e ‘
CORION............ SO0 BDON® e
EMBANKMENT
EL Top....oooereerrrrcronnns EL Natural Ground.....................c............. Width TOPp......c.oorcier e ansnenes e
Width of Bottom.............ocovvveernne.. Upstream Slope. .................cccoocevnn.... Downstream Slope ...................cccovnenn.....
Kind of Corewall..............coooiiiie ettt Riprap..........ccooooviievcere
Material in Embankment....................c.coooeooiiiniieincn e, Foundation..................ccoooovvnviiiiineeenriceen e,
Condition.. Mpstraam. slope rebullt. all brush cut and roots grédbhed outs. . . .
Yop. regraded wheare necessary=ro=ripraDPOde. ... ..ot
GATES. ...ttt bbbt LOGRLION ...ttt
BiBe.....oovo e, Kind.........ooooooic e EL Flowline...................coocooomimiieeeeeeee .
CORAILION. ...ttt ettt b vt ar s e bt eb e evaeb e b s s tas e es b esesbes s s sassaessesssaesessaesbtmbnesseneeeeees e
WHEEL.................... Kind........coooovverereeerenen, Sige.....ooooeeveee. RatedH.P..........c..oooocoviicee .
LOCRLION. ...ttt sttt e Ave. Head ................oooiiniiiicnnisrseneeeres e
Evidenoe of Leaks il SUPUCLUTE..............ccoooooi ittt sttt ettt as s ens et seeresneene
Recont RePRIFS ADA DIALe. ...ttt r e steenseeststssssaeseseasasbse s e et et eensenenens
Topography of Country Delow DAIN ... sttt sttt es st ettt b ee e
Nature of Buildings and Roads Below DAm ...ttt eee s oerretarereeerees e
Number Acresin Pond......................cccooooooriiniieiein, Drainage Area in Square Miles...............ccccccocooooooiini
Discharge in Second Feet per Square Mile......... . .. e bbb et e bR bttt ettt e
Estimated Storage Million Cubic Feet ... e et .
B-28 WINNEKEAG LAKE DAM ' J
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sy

- rown_Rhbuenbanm..... | oam na..2l=32 .

1

LOCATION STREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

SPILLWAY
FLABHBOARDS IN PLACE 2o "/74/14-/1/6/11:12:'47 REPAIRS F///lryf/f?fﬂoj

AW Jumer
I _

EMBANKMENT
RECENT REPAIRS ........... i‘u/n/ a2l e VO /?79 k7g ........... ca//n’f/?&..

CONDITION o V?{ .......... 577—/ .......................................................................................................

REPAIRS NEEDED ... . Miks e e e e

GATES

RECENT REPAIRS A/M( . s e eee oo oot reee oo e et erereeutesees e eserseeseene

CONDITION 6rrd

REPAIRS NEEDED VA e

LEAKS

HOW BERICUS MO MEBEY oo L




TOWN bk sracisges. DAM NO. 2/ F2

LOCATION oifa STREAM LAoilpn Lok

L4

-~
Ll st mr e & 1)

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECIION REPQRT

Owned by Coochkar Forda- L Lo Place Lalomogza  UB8 Traze ..
Inspected by s DL Date L 19 P

Type of Danm Eacln ooing goa' = =coq ¢ Condition .y

SPILIWAY

Flashboards in Place 2L el de 2 Recent Repalirs

Condition Tt icis a8 il xS e il M bbbl eii it

Repairs Needed Nt taeiion Lt dainih bots Aot o Dokl e Ciss Sl 0.

EBANKMENT

Rei:ent Repairs

Condition Ly

Repairs Needed it S pla? ok e e i Bl bt Lot d

& -’ d - l".‘
. ey : -4 s

-~

-

- g ———

Re>ent Repairs

Condltion PPN
Repairs Needed P PPIPPRD BT IIIPPPES -
LEAKS

How Serious

County Engineer

DATE:

B=-30 WINNEKEA LAME DAMN
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mwu.,éééé&[ﬂ.bﬁq DAM nu..dz_:&_z-::
wuﬂon._/_a‘_z.éﬂém BTREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

awneo ey /et Kivar. /a«//ozr/ _PLacE uss Jnpounalius
INBPECTED uv( Z %Jf_??% / DATE /?//é'/r4"

s e b et et e P

CONDITION

SPILLWAY p

FLABHBOARDS IN PLACE. ... 2 RECENT REPAIRS W
CONDITION ?;m/-

REPAIRS NEEDED Yz -r 79

EMBANKMENT
RECENT REPAIRS ... /'24"'1/' ...................

7/ y
CONDITION W

REPAIRS NEEDED

GATES , |
RECENT REPAIRS ‘Zﬁa-%flll—u-"f'aﬁ,/;fsf/lr/\/C’/(m-u

BONDITION e neeasasss st s et e 5804454 s 2 R4 44520 41028 408214528 288 e SRS 54554 e st em s s 25 ennrne

REPAIRS NEEDED et e i

LEAKS

B-31 WINNEKEAG LAKE DAM
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' TOWN Lih Lzl B DAM NO. R
I LOCATION dokds o STREAM LA orne

- - -
Lok Cioivca ma i )

WORCESTER COUNTY ENGINEERING DEPARTMENT t

‘ WORCESTER, MASSACHUSETTS l
i

I
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APPENDIX C

PHOTOGRAPHS

Note: Location and direction of photographs shown on

Figure B-1 in Appendix B,
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUATIONS

Hydrologic and Hydraullc Computations
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