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Honorable Edward J. King
Governor of the Commonwealth of Do

Massachusetts Distribut"ion/

State House Availability Codes

Boston, Massachusetts 02133 vail and/op

Dear Governor King: -2

Inclosed is a copy of the Sugden Reservoir Dam (MA-00698) 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. S

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, Town of Spencer, Memorial Town Hall, Spencer,
Massachusetts 01562. S

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,

Incl 1L .HDS R
As stated Colo 1, Corps of Engineers

~Acti g Division Engineer _

•0 . . -
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00698

Name of Dam: Sugden Reservoir Dai

Town: Spencer

County and State: Worcester County, Massachusetts

Stream: Shaw Brook, tributary of the Connecticut River

Date of Inspection: December 3, 1980

Sugden Reservoir Dam is a 440-foot long earthfill dam.and

is presently used for emergency water supply and recreation. The

original dam at this site, which was constructed in 1882, has

undergone major repairs and reconstruction in 1937, 1957, and

1965. The dam has a maximum height of 33 feet and a maximum
storage capacity of 1,435 acre-feet at Elevation (El) 846.7, the
low point of the dam crest. The dam includes a spillway, a
stilling basin, a gate house and an outlet structure. The top of'
the dam is at El 846.7 National Geodetic Vertical Datum (NGVD).
The spillway is a concrete ogee weir, 127 feet long; with the
crest at El 840.8. The outlet is a 36- inch diameter reinforced
concrete pipe, and is controlled by a sluice gate. The intake
invert of the outlet is at El 825.0. The outlet works are located . .
in a gatehouse consisting of a reinforced concrete manhole and a
galvanized corrugated metal shed,

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 avail- S

able data. Generally the dam is in good condition.

The following deficiencies were observed at the site:
lateral displacement and cracking at the joints between the
spillway sidewalls and the approach channel sidewalls; severe
erosion approximately 2 to 3 feet in width along the north and S

south spillway sidewalls, moderate erosion 4t the south abutment
of the dam, and at the out~ret headwall; trees and vegetation on
the downstream slope, trees and brush within the riprap on the
upstream face; trees and vegetation overhanging and growing on the
floor of both the spillway and outlet discharge channels; and
slight leakage of the sluice gate. •

SUGDEN RESERVOIR DAM
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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. Applying the full PMF
rate to the 6.14 square mile drainage area results in a peak test
flood inflow of 5,530 cfs. The test flood outflow is 5,150 cfs,
resulting in a pond level at El 845.6. -The test flood would not
overtop the dam. Hydraulic analyses indicate that the spillway
can discharge 7,042 cfs, or 137 percent of the test flood outflow
with the pond at El 846.7 which isthe low point on the top of the
dam.

It is recommended that the Owner repair the deficiencies
listed above, as described in Section 7.3. The Owner should also
implement a program of biennial technical inspections, a plan for
surveillance of the dam during and after periods of heavy S
rainfall, and a plan 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 2 years after receipt
of this Phase I Inspection Report. .

" ./.,".Edward 1. Greco, P.E.

. " Project Manager

Metcalf & Eddy, Inc.

Massachusetts Registration
J T. No. 29800

Approved by:

Stephbn L. Bishoop, P .E.
Vice President L o
Metcalf & Eddy, Inc. I BISHOP

Massachusetts Registration
No. 19703
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This Phase I Inspection Report on Sugden Reservoir Dam (MA-00698)

has been reviewed by the undersigned Review Board members. In our . -

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Das and with good engineering judgment and practice, and Is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch S
Engineering Division

ARAMAST MAHTESIAN, MEMBER
Foundation & Materials Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division 0

APPROVAL RECOKMENDED:

#AiV B. FRY f
Chief, gugineering Division

J
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PREFACE

This report is prepared under guidance contained in
Recommended Guidelines for Safety Inspection of Dams, for a Phase ..-

I Investigation. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I 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. S

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 S
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 S

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 S
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 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 for
compliance with OSHA rules and regulations is also excluded.

SUGDEN RESERVOIR DAM
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OVERVIEW
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SPENCER, MASSACHUSETTS



SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

1 Operating Procedures

a. General. There are no regular operating procedures for
this dam. Personnel from the Town of Spencer reportedly
visit the dam periodically to check for vandalism, and to
clear any debris from the spillway.

b. Warning System. There is no warning system i:n effect at

this dam.

2 Maintenance Procedures

a. General. The dam is generally adequately maintained.
The Town of Spencer is responsible for maintenance of the
facility. Periodic inspections by the Worcester County
Engineering Department have been conducted in the past.
Typical maintenance procedures have included backfilling
some eroded areas on the dam with asphalt, and clearing
debris from the spillway.

b. Operating Facilities. The operating condition of the
outlet works is checked periodically by the Owner. The
outlet is generally opened in the spring and the water
level is lowered approximately 2 feet to allow clearing
of the beaches along the shoreline. The outlet was last
operated in the spring of 1980.

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

S
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Some erosion of the soil behind the headwall was noted.
The concrete joints were tight. The discharge end of the
outlet is clear of debris. A slight amount of flow 0
(approximately 2 gpm) was discharging at the time of
inspection.

Reservcir Area. The reservoir area is moderately
evelozed. The Lambs Grove district of Spencer is

licated on the north side of the reservoir, and the Upper 0
,. Vilage district of Spencer is located on the west

sf the reservoir. Residential development is
!_a' ed on all sides of the reservoir. Most of the land

hilly slopes. There is a slight potential
fure development will occur in the reservoir area.

.ream thannels. The spillway and the outlet
a__-char e into separate downstream channels. The

discharge channel consists of riprapped earth
.--,es cn both sides of the channel (Photo No. 3). The
f eer of the channel consists of exposed bedrock and
boulders. The boulders and bedrock are grouted for 20 0.
feet downstream of the stilling basin (Photo No. 5).
There is no debris in the floor of the channel. Many
trees (some trees up to 6 inches in diameter,)overhang
the channel on both earth slopes (Photo No. 9).

The outlet discharge channel consists of earth slopes on
both sides of the channel (Photo No. 10). The floor of
the cha- 1 is unlined and consists of randomly scattered
cobbles and boulders. There is no debris on the floor of
the channel. There is a heavy growth of trees
overhanging the channel on both earth slopes. Many
saplings and trees up to 6 inches in diameter were 0
observed. The outlet channel joins the spillway channel
approximately 380 feet downstrem of the dam.

There is a bridge across the channel about 500 feet down-
stream of the dam. Water flows under the bridge in a 17
ft. by 30 ft. wide opening. There is also a 7.5 ft. high B
by 12 ft. wide culvert approximately 500 feet downstream
of the dam through which the former streambed flowed.
Water then flows approximately 8 miles downstream to
Quaboag Pond.

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

7.

SUGDEN RESERVOIR DAM
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located downstream of the spillway (Photo No. 5). At the
time of the inspection, water was discharging over the
spillway, so the weir, stilling basin, and downstream toe 0
could not be examined. The concrete on the north and
south sidewalls is in good condition. Lateral
displacement of approximately 1 inch and cracking at the
joints approximately 1 foot long and 0.5 inches wide were
observed between the spillway sidewalls and the approach
channel sidewalls (both the north and south sidewalls) S
(Photo No. 8). Minor staining was observed on the
sidewalls at the water line of the stilling basin. Three
weep holes exist in each sidewall. Although each drain
hole was free of debris, none were flowing. One drain
hole exhibited minor staining (Photo No. 3).

The concrete floor of the stilling basin was submerged
and therefore not visible. Four 12" by 12" outlets
through the concrete stilling basin wall allow the basin
to drain the discharge channel (Photo No. 5). Minor
cracking approximately 18" long and 0.25" wide was
observed in the concrete above each outlet. The stilling
basin was clear of debris.

The gate house consists of a reinforced concrete man-
hole with concrete cover, and a galvanized corrugated
metal shed (Photo No. 1). Both the manhole and shed are
in good condition although the door on the shed is kept S

open and not locked. The concrete joints are tight, and
no leakage was observed.

The 36-inch sluice gate on the outlet is reportedly in
good operating condition. The gate operator is located
inside the metal shed. A removable handle operates the .

stem guard which opens the sluice gate. The handle is
kept at the Town of Spencer Highway Department. Slight
leakage was visible at the downstream end of the outlet
(Photo No. 6).

According to the drawings, the inlet structure consists 0
of a concrete inlet headwall with a trash rack across the
36-inch diameter pipe opening. At the time of
inspection, the inlet structure was submerged and not
visible.

The 36-inch diameter reinforced concrete outlet pipe
discharges through a concrete outlet headwall and into a
discharge channel (Photo No. 6). The concrete outlet
headwall is in good condition. Minor staining of the
concrete was observed below the discharge line. Minor
efflorescence of the concrete was also observed.

9
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam at Sugden --

Reservoir was performed on December 3, 1980. A copy of
the inspection checklist is included in Appendix A.
Previous inspections were conducted by the Worcester
County Engineering Department from 1924 to 1969 and by
the Massachusetts Department of Public Works in 1972.
Selected copies of those reports are given in Appendix B.
Selected photographs taken during our Visual Inspection p
are included in Appendix C.

b. Dam. The dam is an earthfill structure and includes a
spillway, stilling basin, outlet, and gate house.

There was no evidence of seepage on the downstream slope p
or at the toe of the embankment.

Severe erosion approximately 2 to 3 feet in width was
noted along the north and south spillway sidewalls (see
Figure B-1 in Appendix B). Moderate erosion was also
observed at the south dam abutment. An asphalt patch for .
erosion protection was noted on the top of the dam near
the south spillway wall (Photo No. 4 and 7).

The riprap on the upstream face of the embankment is
intact. Grass and small trees were observed between the
riprap above the water line (Photo No. 2).

Many saplings and 6 to 8 pine trees from 1 to 6 inches in
diameter were observed on the downstream face of the dam
(Photo No. 1, 4, and 7).

Three or four footpaths were observed along the down-
stream slope (Photo No. 4) and along the north and south
sidewalls. Footpaths and tire tracks were also noted on
the crest of the embankment (Photo No. 1 and 2).

c. Appurtenant Structures. The approach channel consists of
concrete sidewalls (Photo No. 3 and 4). The floor of the 0
approach channel was submerged and not visible.

The spillway is a concrete ogee weir with concrete side-
walls, and has no provisions for flashboards or stoplogs
(Photo No. 3 and 4). A concrete stilling basin is

S
SUGDEN RESERVOIR DAM
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c. Validitr. Comparison of the available drawings with

the field survey conducted during the Phase I 
inspection

indicates that the available information is valid.

S-RERI.

--,.S -
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SECTION 2

ENGINEERING DATA

2.1 General. The engineering data available for this Phase I
inspection includes drawings dated June 1882 and September
1937 prepared by the Worcester County Engineering Department,
and drawings dated February 1957 and September 1960 prepared
by the Massachusetts Department of Public Works, Division of
Waterways (see Figures B-2 and B-3). The drawings were
obtained from the Worcester County engineering Department.
There are no other drawings, specifications, or computations
available from the Owner, State or County agencies. Selected
copies of previous inspection reports dated 1924 to 1969,
prepared by the Worcester County Engineering Department are
included in Appendix B. The most recent inspection was con-
ducted in 1972 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 S

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. Lloyd Dyer, Superintendant of the Highway Department,
of the Town of Spencer, Massachusetts, who provided informa- S

tion on the history and operation of the dam.

2.2 Construction Records. There are no construction records
or as-built drawings available for the dam or appurtenances.
Previous inspection reports by the Worcester County Engi-
neering Department 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. S

2.4 Evaluation

a. Availability. There is limited engineering data
available for 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 perform-
ance history, and engineering judgment.

S
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(3) Crest elevation: 840.8

(4) Gates: N/A

(5) Upstream channel: concrete sidewalls

(6) Downstream channel: stilling basin

j. Regulating Outlets S

(1) Invert El: 825.0 at upstream end.

(2) Size: 36-inch diameter

(3) Description: reinforced concrete pipe .

(4) Control mechanism: sluice gate

-0
SUGDEN RESERVOIR DAM
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(4) Top of dam: 1,435

(5) Test flood pool: 1,335

f. Reservoir Surface (acres)

(1) Normal pool: 90

(2) Flood-control pool: N/A 0

(3) Spillway crest: 90

*(4) Test flood pool: 90

*(5) Top of dam: 90

g. Dam

(1) Type: earthfill

(2) Length: 440 feet S

(3) Height: 33 feet

(4) Top width: 20 feet

(5) Side slopes: 3:1 upstream and downstream

(6) Zoning: central impervious core, pervious fill

(7) Impervious core: central concrete wall 18" x 8'
overlain by zone of impervious earth fill.

(8) Cutoff: N/A

(9) Grout curtain: N/A

(10) Other: N/A

h. Diversion and Regulating Tunnel: N/A

i. Spillway

(1) Type: concrete ogee weir

(2) Length of weir: 127 ft.

*Based on the assumption that the surface area will not signifi-
cantly increase with changes in pool elevation from 839.0 to
846.7.

SUGDEN RESERVOIR DAM
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0

(8) Total project discharge at top of dam: 7,042 cfs

at El 846.7.

(9) Total project discharge at test flood elevation:

5,150 cfs at El 845.6.

c. Elevation (feet above National Geodetic Vertical Datum

of 1929 _(NGVD)). A benchmark was established at El

B40.8 on the crest of the spillway. This elevation was -

obtained from drawing No. 4 of 5 by the Massachusetts

DPW (see Figure B-3).

(1) Streambed at toe of dam: 814.2 outlet channel

828.7 spillway channel.

(2) Bottom of cutoff: N/A. 0

(3) Maximum tailwater: unknown.

(4) Normal pool: 840.8.

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

(6) Spillway crest: 840.8.

(7) Design surcharge (Original design): 844.4
(from Figure B-2).

(8) Top of dam: 846.7.

(9) Test flood surcharge: 845.6.

d. Reservoir (Length in feet)

(1) Normal pool: 3,000

(2) Flood control pool: N/A

(3) Spillway crest pool: 3,000 S

(4) Top of dam: 3,000

(5) Test flood pool: 3,000

e. Storage (acre-feet) "

(1) Normal Pool: 900

(2) Flood control pool: N/A

(3) Spillway crest pool: 900
SUGDEN RESERVOIR DAM
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The low level outlet is opened generally in the Spring
and the water level lowered approximately 2 feet to allow
clearing of the beaches along the shoreline. The outlet
was last operated in the spring of 1980.

1.3 Pertinent Data

a. Drainage Area. The drainage area is approximately 3,820
acres (6.1 square miles) and consists of hilly land (see
Figure D-1 in Appendix). The drainage area includes
drainage from Shaw Pond and Shaw Brook. Moose Hill Dam
which was designed by the Soil Conservation Service is
now under construction upstream of Sugden Reservoir Dam
(see Location map and Figure D-1 in Appendix D). The
drainage area for Moose Hill Dam is 4.73 square miles or
77 percent of the drainage into Sugden Reservoir. About
12.9 percent of the drainage area is ponds and swamps.
In general, the undeveloped portions of the drainage area
consist of 90 percent woodland, and 10 percent open
fields. Moderate residential development occurs along
the sides of the reservoir. The Lambs Grove district of .0
Spencer is located on the north side of the reservoir,
and the Upper Wire Village district of Spencer is located
on the west side of the reservoir.

b. Discharge. Discharge from Sugden Reservoir Dam flows
over the spillway, into a concrete stilling basin, and
then into the discharge channel. Water also discharges
from the outlet into a separate unlined discharge channel
which joins the spillway discharge channel 380 ft. down-
stream of the dam.

(1) Outlet: Size - 36-in. dia. Invert El 825.0.

Discharge Capacity - 137.2 cfs at El 840.8.

(2) Maximum known flood at damsite: unknown.

(3) Ungated spillway capacity at top of dam 7,042 cfs at
El 846.7.

(4) Ungated spillway capacity at test flood elevation:
5,150 cfs at El 845.6.

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

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

(7) Total spillway capacity at test flood elevation:
5,150 cfs at El 845.6.

SUGDEN RESERVOIR DAM
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d. Hazard Classification. There are three houses located
along the stream approximately 2,000 ft downstream of the
dam. A playground also is located along the stream 0
approximately 4,000 ft. downstream of the dam (see Flood .
Impact Area shown on the Location Map). The foundations
of these structures and the playground elevation are
approximately 10 feet above the streambed. An assumed
failure of the dam would result in a flood wave 15 feet I -
high 2,000 feet downstream of the dam as compared to a
depth of flow of 7.5 feet before failure . More than a
few lives could be lost 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 the Town of Spencer,
Memorial Town Hall, Spencer, Massachusetts 01562. Mr.
William D. Ekleberry, Chairman of the Board of Selectmen
(telephone 617-885-2578) granted permission to enter the
property and inspect the dam.

f. Operator. The dam is operated by personnel from the Town
of Spencer Highway Department.

g. Purpose of the Dam. The water in Sugden Reservoir is
currently used for emergency water supply and recre-
ation by the Town of Spencer. The original purpose of
the dam was water supply.

h. Design and Construction. The original Sugden Reser-
voir Dam was constructed in 1882. Major construction
modifications and repairs have occurred since that time.
A new spillway was constructed in 1937-1938. Subse-
quently the entire embankment was rebuilt in 1957, and
the spillway was widened on either side of the old
spillway. In 1965, the old spillway section was rebuilt.
Drawings dated June 1882 and September 1937, prepared by
the Worcester County Engineering Department, and drawings
dated February 1957 and September 1960 prepared by the
Massachusetts Department of Public Works, Division of
Waterways are available.

Previous inspection reports indicate that since the 1965
repairs the dam has been in good condition.

i. Normal Operating Procedures. Personnel from the Town of
Spencer reportedly visit the dam periodically. At that
time, they check for vandalism and clear any debris from
the spillway.

SUGDEN RESERVOIR DAM -
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b. Description of Dam and Appurtenances. Sugden Reser-
voir Dam is a 440-foot long, earthfill dam with a maximum
height of 33 feet (see Plan of Dam and Sections in
Appendix B and photographs in Appendix C). The top of
the dam is 20 feet wide and varies from El 846.7 to
847.1. A gate house is located on the top of the dam.
The upstream face is a maximum 3:1 (horizontal:vertical)
slope covered with riprap. The downstream face is a

m maximum 3:1 slope covered with grass. Available drawings
indicate that the dam is a zoned embankment with a com-
bination concrete and selected impervious earth fill
central core wall (see Figure B-2). The drawings also
show that the dam is founded on bedrock or "hardpan".
The drawings dc not show a cutoff trench below the Lase
of the dam.

The spillway, located at the north abutment of the dam,
is a 127-foot long, ogee-crested concrete weir. The
approach channel consists of concrete sidewalls. There
are no stoplogs or flashboards on the crest of the
spillway. The crest of the spillway is at El 840.8 (see
Figure B-3).

The stilling basin, located at the downstream end of the
spillway, is 127 feet long and 20 feet wide. The
concrete floor was submerged. Four 12-inch by 12-inch
outlets through the concrete stilling basin wall allow
the basin to drain to the discharge channel.

The discharge channel below the stilling basin is 100
feet wide. The earth sides are riprapped for a distance
of 60 feet downstream. The floor of the channel is
exposed bedrock and boulders and slopes at 7.5 percent.

The low-level outlet for the dam is a 36-inch diameter
reinforced concrete pipe, located 170 feet from the south
end of the spillway. The invert of the outlet is at El
825.0 at the upstream end. Flow into the outlet is
controlled by a sluice gate located in the gate house.
The outlet pipe discharges 137.2 cfs when the reservoir
is at El 840.8. The water flows downstream in a separate
unlined discharge channel which joins the spillway
discharge channel 380 ft. downstream of the dam.

c. Size Classification. For a dam to be classified as
intermediate, it must have a height between 40 and 100
feet or a maximum storage capacity between 1 000 acre-
feet and 50,000 acre-feet. Sugden Reservoir has a
storage capacity of 1,435 acre-feet, therefore the dam
has been classified as "intermediate".

SUGDEN RESERVOIR DAM
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NATIONAL DAM INSPECTION PROGRAM

i PHASE I INSPECTION REPORT 0

SUGDEN RESERVOIR DAM

SECTION 1

PROJECT INFORMATION 0

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 Shaw Brook in the
Town of Spencer, Worcester County, Massachusetts and
in the Connecticut River Basin (see Location Map). The
coordinates of this location are Latitude 42 deg. 16
min. north and Longitude 71 deg. 58 min. west. Sha:,"
Brook joins Turkey Hill Brook approximately 0.25
miles downstream of the dam.

SUnL:LN RESERVOIR DAM
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SECTION 5

3 EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

5.1 General. Sugden Reservoir Dam has a drainage area of 6.14
square miles of which 12.9 percent is ponds and swamps (see

* Figure D-l, Drainage Area Map). The land is hilly and
moderately developed.

There is one existing dam (Shaw Pond) upstream of %ugden
Reservoir that provides additional storage withV. the water-
shed. Moose Hill Dam which was designed by the Soil Conser-
vation Service is presently under construction upstream of
Sugden Reservoir. The dam is located between Sugden
Reservoir and Shaw Pond and will prov4ie additional storage
within the watershed. The hydraulho and hydrologic
computations of Moose Hill Dam bve been obtained from the
Soil Conservation Service and lhave been reviewed for the

L evaluation of the hydraulic and hydrologic features of Sugden
Reservoir Dam.

Sugden Reservoir has a surface area of approximately 90 acres
and a maximum storage capacity of 1,435 acre-feet at El
846.7, the low point of the crest of the dam.

The low-level outlet can discharge a flow of 137.2 cfs when
the reservoir is at El 840.8 which is the crest of the spill-
way. At this reservoir elevation and with no additional
inflow, the outlet can lower the reservoir by 1 foot in about
8 hours.

5.2 Design Data. There are no hydraulic or hydrologic compu-
tations available for the design of the spillway at Sugden
Reservoir Dam.

5.3 Experience Data. According to the drawings and previous
inspection reports, the dam was originally built around 1882.
In March of 1936, the stone apron of the spillway was washed
away by a flood. A new spillway and apron were constructed
in 1937-1938. In August of 1955, approximately 200 feet of
the earth embankment was washed out. Subsequently, the
embankment and spillway were rebuilt in 1957. In 1965, the
old center spillway section was rebuilt.

5.4 Test flood Analysis. Sugden Reservoir 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)

bshould be used to evaluate the capacity of the spillway.

SUGDEN RESERVOIR DAM
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The full PMF rate for the Sugden Reservoir Dam watershed was
calculated to be 900 cfs per square mile of drainage area.
This calculation is based on the average slope of 1.5 percent
in the drainage area, the pond-plus-swamp area to drainage
area ratio of 12.9 percent, and the U.S. Army Corps of
Engineers' guide curves for Maximum Probable Flood Peak Flow
Rates (dated December 1977). For this analysis, the peak
flow rate was determined to be somewhat above the guide curve
for flat and coastal topography.

Applying the full PMF rate to the 6.14 square mile drainage
area results in a peak test flood inflow of 5,530 cfs. By
adjusting the test flood inflow for surcharge storage, the
peak test flood outflow was calculated to be 5,150 cfs (839
cfs per square mile). The pond level would rise to El 845.6.

Hydraulic analyses indicate that the spillway can discharge
7,042 cfs or 137 percent of the test flood outflow with the
pond at El 846.7, which is the low point on the top of the
dam.

The storage effects of Moose Hill Dam have not been included
in the test flood inflow analyses since the spillway is
adequate for the full PMF rate selected. IF the storage
effects of Moose Hill Dam were considered, the test flood
inflow would be reduced and the spillway could discharge a
larger percentage of the test flood.

5.5 Dam Failure Analysis. The peak discharge rate due to failure
of the dam was calculated to be 34,700 cfs with the pond at
El 845.6. This calculation is based on a maximum head of
31.4 feet and an assumed 250-foot wide breach occurring in

*the south section of the embankment. Failure of the dam
would produce a downstream flood wave 15.5 feet high
approximately 2,000 feet downstream of the dam as compared
to channel flow 7.5 feet high prior to failure.

There are three houses located along the stream approximately
2,000 feet downstream of the dam. A playground also is
located along the stream approximately 4,000 feet downstream
of the dam. The foundations of these structures and the
playground elevation are approximately 10 feet above the
floor of the stream. Due to the configuration of the
channel, little attenuation of the flood flow is expected.
An assumed failure of the dam could result in a flood wave
that would rise above the foundation level of these houses
and above the playground elevation, by approximately 5.5
feet, resulting in the possible loss of more than a few lives
and an excessive amount of property damage. Accordingly, the
dam has been placed in the "high" hazard category.

SUGDEN RESERVOIR DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Visual Observations. The evaluation of the structural
stability of Sugden Reservoir Dam is based on a review of
previous inspection reports, a review of available drawings,

m and the visual inspection conducted on December 3, 1980.

As discussed in Section 3, Visual Inspection, the dam is in
good condition. Lateral displacement and cracking at the
joints were observed between the spillway sidewalls and the
approach channel sidewalls. Severe erosion approximately 2
to 3 feet in width was observed along the north and south
spillway sidewalls; moderate erosion is occurring at the
south abutment of the dan and at the outlet headwall (see
Figure B-1 in Appendix B). Trees and vegetation were
observed on the downstream embankment. Trees and brush were
observed within the riprap on the upstream face. Slight
leakage of the sluice gate was visible at the downstream end
of the outlet. Trees and vegetation overhang and grow in the
spillway and outlet discharge channels.

6.2 Design and Construction Data. The original construction of
Sugden Reservoir Dam was completed around 1882. A new

U spillway was constructed in 1937-1938. The entire embank-
ment was replaced after failure in 1957, and the spillway was
widened on either side of the old spillway. In 1965, the old
spillway section was rebuilt. Computations for design of the
dam, spillway, and outlet are not available.

n Drawings dated June 1882 and September 1937, prepared by the
Worcester County Engineering Department, and drawings dated
February 1957 and September 1960 prepared by the
Massachusetts Department of Public Works, Division of
Waterways show the proposed construction of the dam (see
Figures B-1 through B-3). The drawings show that the dam is - .
a zoned earthfill embankment with a combination core wall.
The bottom section consists of an 18 inch wide by 8 foot high
concrete wall which is overlain by a top section consisting
of selected impervious earth fill. The drawings also show
that the spillway and the core wall are founded on bedrock or
firm "hardpan". Seams in the bedrock were grouted. The
remaining earthfill consists of pervious placed fill on
either side of the central core. The upstream slope has 18
inches of riprap on 6 inches of gravel from El 847.0 to El
839.0. The downstream slope has 6 inches of loam and is
grass covered. The drawings do not show a cutoff trench
below the base of the dam. The side slopes of the embankment
vary, but are 3:1 maximum upstream and downstream. A 3-foot
wide berm exists on the upstream slope at El 839.0.

SUGDEN RESERVOIR DAM
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Specifications for construction of the dam are not available.

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

6.3 Post-Construction Changes. Since the original construc-
tion of the dam, several changes have been made. According
to the drawings and previous inspection reports, the dam was

W originally built around 1882. In March of 1936, the stone
apron of the spillway was washed away by the flood. A new
spillway and apron were constructed in 1937-1938. In August
of 1955, approximately 200 feet of the earth embankment was
washed out. The embankment was rebuilt in 1957, and the
spillway was widened by adding new spillway sections to
either side of the old spillway, and leaving the old spillway
intact. In 1959, the old section of the spillway started
leaking. This old section of spillway was rebuilt to match
the new spillway sections in 1965.

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.

SUGDEN RESERVOIR DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND 0
REMEDIAL MEASURES

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
good condition. The following deficiencies must be
corrected to assure the continued performance of this
dam: lateral displacement and cracking at the joints
between the spillway sidewalls and the approach channel S
sidewalls; severe erosion approximately 2 to 3 feet width
along the north and south spillway sidewalls; moderate
erosion at the south abutment of the dam, and at the
outlet headwall; trees and vegetation on the downstream
embankment; trees and brush within the riprap on the
upstream face; trees and vegetation overhanging and
growing on the floor of both the spillway and outlet
discharge channels; and slight leakage of the sluice
gate.

The sluice gate on the low level outlet is reportedly
operable, and the outlet apparently is not blocked.

The peak test flood (full PMF) outflow is estimated to be
5,150 cfs with the pond at El 845.6. The test flood
would not overtop the low point on the dam. Hydraulic
analyses indicate that the spillway can discharge 7,042
cfs or 137 percent of the test flood outflow with the X

pond at El 846.7, which is the low point on the top of
the dam.

b. Adequacy. The lack of detailed design and construc-
tion data did not allow for a definitive review. There-
fore, the evaluation of this dam is based on a review of
the available data, the visual inspection, past perform-
ance and engineering judgment.

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

7.2 Recommendations. As a result of the visual inspection and a
review of available data, further investigations to assess
the adequacy of the dam are not considered necessary at this
time. Future changes within the watershed, the downstream
area or to the dam may necessitate future investigations.

SUGDEN RESERVOIR DAM
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The recommendations on repairs and maintenance procedures are
outlined below under Section 7.3, Remedial Measures.

7.3 Remedial Measures

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

(1) Clear trees, brush and roots from the dam
embankment, and to a distance of 25 feet from the
toe of the dam. All stumps and roots removed should
be backfilled with select material.

(2) To prevent continued erosion, fill in all eroded
areas and all footpaths on the upstream and down- 0
stream face of the earth embankment portions of the
dam and behind the outlet headwall and place loam
and seed or crushed stone.

(3) Repair all displaced and cracked concrete between
the spillway sidewalls and the approach channel 0
sidewalls.

(4) Remove all brush, trees, debris and loose stone in
the floor of the spillway and outlet discharge
channels.

(5) Institute a definite 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.

(6) Implement a systematic program of maintenance po
inspections. 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.

(7) Institute a program of technical inspections of this
dam on a biennial basis. Particular attention
should be given to the lateral displacement and
cracking of the sidewalls (Photo No. 8) and the
leakage from the 36-inch outlet pipe.

7.4 Alternatives. There are no practical alternatives to the
above recommendations. S

SUGDEN RESERVOIR DAM
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT- Sugden Reservoir Dam DATEDTpr- -j 1Q9z

TIME ng-no +-o 16:00

WEATHER 30r rcast ..-

W.S. ELEV.84, U. 8 311j NS.

PARTY:

1- .- Tavprna (ML--taf F. rFaW ent pchpir.A.I)

2. 9- Nagel (Mpfnal~f 5 Tati x -eiA nch nal)

3. F Godon Metalf& Edy.-Geotchncal

3. F. Gordon (Metcalf & Eddy- Geotechnical)

5. L. Branagan (Metcalf & Eddy - Hydraillic,-) -

6 . E.Grco (Metcalf & Eddy -Gentechnicn1l *

70.

PROJECT FEATURE INSPECTED BY REMARKS

1. Dam Embankment Taverna/Nacgel/Greco

2._ Spillway Taverna/Gre o/Branagan

3. Outlet Taverna/Greco/Branagan

'4.

1 6page. of__



PERIODIC INSPECTION CHECK LIST

PROJECT Sugden Reservoir Damn DATE December 3, 1980

PRO'JECT FEATURE Dam Embankment NAME L. Taverna

IS CIFLI_'E Geotechnical NWi7E S. Nagel/E. Greco

AREA EVALUATED CON DITI ON S

C.re~t Elevation 846.7

CuretPool Elevation 840.8

M-aximum Im-rcundment to Date Unknown.

ac racko None visible.

Fa':ement Condition No pavement. Crest of dam is grass
____ ___ ____ ___ ____ ___ ____ __ covered.

.ovement or Settlement of Crest

__________________________None visible.
Lateral Mlovement

___________________________one visible.

Vertical Alignment

Hocrizontal Alignment 3traight.
abit-Men± tiesz intohilsd

Condition at Atutment and at some erosion, north abutment ties in-

Konree tructures Ito south sidewall of spillway-severe

Indication~s of Movement of ies into hillside-severe erosion.
St~ructural Items on Slopes 3N/A o ctrnis.oe

3*x4fnpt ~ ontemsoe

Trespassing on Slopes footpaths along north and south side-
Wa11S_ tirt- tracks and fntpathq al1ono

oAutents orEoinotlps rosion along north and south side-

Y'nusual oemn or Cracking at rees between riprap above water line.
or near Toe- on iible.

Unisual Embankment or Downstream
SeepageNone visible.

Piping or Boils None visible.

Foundation Drainage Features None visible.0

Toe Drains None visible.

Instrumentatinn System None.
page2-Of. 6

*6 to 8 pine trees to 6" dia. and many saplings on downstream slope.



PERIODIC INSPECTION CHECK LIST

PROJECT Sugden Reservoir Dam DATE December 3. 1980

PROJECT FEATURE Spillway NAME L. Tavorn/F.- (rec-...

DISCIPLINE Geotechnical/Hydraulics NAME T.- Branagan

AREA EVALUATED CONDITION

OUTLET WORK" SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS Concrete sidewalls.

Floor not visible.
a. Approach Channel

Open joints (1" wide) and crack-
General Condition ing at joints (l'long and 0.5"wide)

where north and south sidewalls
Loose iock Overhanging meet spillway sidewalls.

7an: None.

Trees Overhanging Channel None.

Floor of Approach Channel Not visible, submerged.
Ogee welr, concrete spillway and

L. Weir and Training Walls sidewalls, no flashboards.

pen Joints (1" wide) and cracking
i7ereral Condition of t joints (l' long and 0.5" wide)

Con cr 2 t here north and south sidewalls
Nmeet approach channel sidewalls.

Rus;t or ftaining 4inor staining at stilling basin
.7ater line.--"

Stal I n one visible.

Any Visible Rtinforcing one visible. S

Any ",etiparge or Ef flore.;cence gone visible.
3-drain holes on each sidewall,

Drain Holes one flowing, 1 has staining.
Riprapped natural slopes both sides

c. Lisc!iarpe Channel Floor is exposed bedrock, boulders. •
loor has grout between bedrock &

d;eneral Condition Doulders for 20 ft. downstream of
3tilling basin.

Loose Rock Overhangin,g
anne I None.

Many trees overhang channel on
Try:e5 Overhanging Channel North and South slopes.

Bedrock, boulders, grout. Many
Floor of Channel trees between boulders.

Bridge with one opening. Also oneOtner Obstructions culvert for old streambed. Approx.

500' downstream of dam.

d. Stilling Basin Concrete floor not visible, sub-

erged. Minor cracking (18" long
& 0.25" side) in concrete above
each outlet in stilling basin wall.

page _ of _
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PERIODIC INSPECTION CHECK LIST 0

PROJECT Sugden Reservoir Dam DATE December 3, 1980

PROJECT FEATURE Gate House NAME L. Taverna

DISCIPLINE Geotechnical NAME S. Nagel

AREA EVALUATED CONDITION
GATE HOUSE Reinforced concrete manhole, gal-

CUTLET WORKS - 3XMXXX vanized corrugated metal shed, 36"
slide gate.

a. Concrete and Structural
Manhole in good condition, shed in

General Condition good condition.

Condition of Joints Joints tight, slab covers tight.

Spalling None visible.

Visible Reinforcing None visible.

Rusting or Staining of
Concrete None visible.

Any Seepage or Efflorescence None visible.

Joint Alignment Joints tight, slab covers tight.

Unusual Seepage or Leaks in Leak in slide gate, approx. 2 gpm
Gate flow. Visible at d/s end of outlet.

Cracks None visible.

Rusting or Corrosion of Steel Minor rusting of ironworks.

b. Mechanical and Electrical

Air Vents None.

Float Wells None.

Crane Hoist None.

Elevator None.

Hydraulic System None.

Service Gates Reportedly operable.

Emergency Gates None.

Lightning Protection System None.

Emergency Power System None.

Wiring and Lighting System None.
in Gate Chamber

pare 4 of 6



PERIODIC INSPECTION CHECK LIST

PROJECT Squg.d.p Reservoir Dam DATE December 3, 19R
IntaKe Channel and

PROJECT FEATURE Intake Structure NAME T. rp T rna

DISCIPLINE Geotechnical NAME S. Nagel

Note: u/s -upstream

AREA EVALUATED CONDITION

OUlET WORKS - INTAKE CHANNEL AND
I;TAKE STRL:TURE 36" dia. RCP, concrete inlet

headwall, trash bars2 not visibl(
a. Ap roach Channel submerged.

Slope Conditions Riprapped u/s slope of dam.

Bottom Conditions Submerged.

Rock Slides or Falls None. 9

Log Boom None.

Debris None.

Condition of Concrete Lining Not visible.

Drains or Weep Holes None.

b. Intake Structure

Condition of Concrete Not visible.

Stop Logs and Slots Not visible.

pag .f
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PERIODIC INSPECTION CHECK LIST

PROJECT Sugden Reservoir nam DATE December 3. 1980
Outlet Structure And

PROJECT FEATURE Outlet Channel NAME L. Taverna/E. Greco

DISCIPLINE Geotechnical NAME L. Branagan

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE 36" dia. RCP, concrete outlet
AND OUTLET CHANNEL headwall, discharge channel.

Concrete in good condition.
General Condition of Concrete

Minor staining of concrete below
Rust or Staining discharge line-

Spalling None.

Erosion or Cavitation 3ome erosion of soil behind headwall

Visible Reinforcing None,
Minor efflorescence, leakage from

Any Seepage or Efflorescence pipe. approx. 2 gpm.flnw.

Condition at Joints Joints tight-

Drain Holes Nnne.
Outlet channel meets spillway

Ch-,annel channel approx. 380' downstrcarm of
dam. .- -

Loose Rock or Trees Over- Heavy growth of trees overhanging .:
hanging Channel channel, pine trees to 6" dia.,

-many saplings.
Condition of Discharge Unlined, many scattered cobbles
Channel and boulders.

0
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APPENDIX B

PLANS OF DAM AND PREVIOUS 0
INSPECTION REPORTS

Page

- re B-1, Plan of Dam B-I 

;ure B-2, Section through Dam Embankment B-2

;ure B-3, Section through Spillway B-3

Le card for Sugden Reservoir Dam
,om Worcester County Engineer's Office B-4

?vious Inspection Reports Dated
)55 through 1965 by Worcester
)unty Engineer's Office B-5

ated 1972 by Massachusetts
apartment of Public Works B-13
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINER

Inspection of Dams, Reservoir Dam, and Reservoirs.

Inspected by ..A .. . ............. Date- F Dam No. Y.7r/X.....

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

O w n er ..... 1.. . .. . .. .... .... ..U se . ..... ....... ...... ............

M aterial and T ype - ~ e .~ ....... ............. ............................... .

Dam Designed by .... 4. -. /Aur7J.-'onstructed by. - - A/,. >.6 Year ... P ......

SPILL WAY

Width top Abutment ......-... Width top Crest ..........Width bottom Spillway. ... ..... 0...... ... ......

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

Condition ..... 4 le, V' _v r -~

EMBANKMENT/
Ell. p .......Top............ l..N tu a Natu..r.........a.......GroundTo ...........Width.............Top.. ..

WidthfBo of ......Bottom............UptramSlUp....trea........Slope... DwnDown Slpe..tream. .....Slope.....

K inind C reaof....Corew a.............................................................................................R...pr....p

M aterial mb nk ent.in....Em bankm ent....................................F un aton.......................Fo.....dation.....

C o n d itio n ....... 6 ? ............... ...... . ... .. ..... ..... ............... ............ ............... .. ..... ......................... .. ..

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

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

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

C o n d o . .. ... ......... ......... ......... ........tio n. ..... ......... ......... ........

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

W HEEL .............. Kind ...................... Size .................. Rated H. P ..................................

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

Evidence e ks i S r c ur .. .........of..........Lea.......s......in.......Stru.............ture.......

.. .. ... ... .. ... ... .. ..... .. ... ... .. ... .I.. ... ... .. ... ... ... .. ... ... .. ... ... .. ... ... .. ... . ... . ... .. ... ...I ... ... .

Recent a rs a d D a e.............Repairs... ....................and............Date .....................

Nature of Buildings and Roads below Damr ......n............................. ...... .. .....

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

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

Estimated Storage Million Cubic Feet.. .. ...... .... ....... ...

B-7 SUGDEN RESERVOIR DAM



3WN -. .-........... DAM NO. ... .. 7. ! . ..

3CATION.-4 e------ STREAM ............-

WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

IWN ECOS.Y ........ o r p tA.01c pe P ACE ............ .......... USE ...... . ....................

4UPECTED~~.. .Y.......-DAE 1 ~

*PILLWAYW"Ie< p. z
PLASHUDARDS IN PLACE ...... .....................RECENT REPAIRS.. ....................................

C O N D ITIO N ........ .... .. h rE"0ic 4 00 - ... ....... ........- ...........................

EMBANKMENT

R E PA IR S N E E D E D................. ............... ........... .. ......

*ATIEB

RECENT REPAIRS .. ... .......................

CONDITION -b ........... ..... ..

REPAIRS NECED

LEAKS

N o w SER IO U S ... ....... ........... ... ..........

DATE

COUNTY ENGINE

B-6 SUGDEN RESERVOIR DAM~



rN ____AL-- DAM NO. __ _ __- __.

ATION _<., - STREAM_______<___

WORCESTER COUNT ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS

2A. 112Z.9211.21! -11-1-R.

.ie d by 7<~-~Place A./-A/ Use
spected by , Date 1/. /

pe of Dam -4 - Condition /.• .

E LLWAY

ashboards in Place _ Recent Repairs -__,_,
ndition . 2 , / ( / / .

pairs Needed

pairs Needed A2-" -

'ent Repairs

i•i ti on 25 x-x

)airs Needed __ _ _ __ _ _ _. _ _ _, _ _ _ __ _ _ __._._, _ _

KES

,Serious S

E: Countj Engineer

B-5 SUGDEN RESERVOIR DAM -
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TQWN OR CITY' ane DECREE 0O. go. O. DAM 1110.7- 14-
LOCATION Wire )6~c~ 1 P a Dm Mil ,)M~VL li~a t! C DOCKET MO.

_ *ESC1111OIPTION OF DAM D94111TION or IECERV 1mR A WAT9111111UC

fort Ewbon rvt4lb ~//00meof Man Stra

It 00'- 3 J-' "any other Steamap {c{PGf
~~htS it Length of Watershed vij'oA.We

*'asto 4W 10 a Width

"bottom 6-0 is Watershed Cultivated

mastreamn Slope 2': / Percent In Forests

tream , i prap Steepness of Slope

gth of Silhwy 47 V.PA 4.0 11crrit. 9. K,,d of Soil

ofZ1 %ae V Steel Pipe- ~F7o No. of Acres In Watershed Se 75 1f/ 72.d
ation of Gates Mill1  

" Reservoir ~.
Aboards used MotLength of Reservoir

Ith Flashboards or Gates - Wioth

n designed by Max Flow Cu. Ft. .per Sec.

itconstructd4 4jq Heao or f kahboards. Low Water

it constructd/? ' .... -High

GENERAL RtAK
1 GENIERAL RrMARtKS

,rier: W~c~wire 5pavicer 5/ec/Lr2 co., P Z 7- *
ndt~ l octKy Sojl ,a A. 90 4 OFc )OU,-7 e A& Ae eih- *.

2.0 Vf re PQ6,~ i r -INor)e gr5-1.Z

Good 3/, 193~

S c -zz 
N &V 170,

OIPir'oe Upstreamrv

/ 4ct d'Art'Z?/T54 IA 444 ,7 V,0141 4/b'/ y Bv ckI(ear.""r ' d -7-~ z
Af' 5eo //crI./z- DOJ/,

Oct 4 /If3b5' K. A4 F-inlasof 04 I7 P,14

- AaryZO /73 2 ' .Nud
.4 '/e3, 1938

jpec. .9 /1 .daru~
AmAf .9 4,c - K Ar. F --

0-*b Ma/o, 92 L . 1
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r e s' ' 
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DAM NOQ 47-14
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SCA(e

f, ~-- NOTE: PLAN REDYUCED FOR THI~l'

'SLMD ADDAL1 PROPOSED REPIST
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nrPnnnftJ('FO AT G0VFINMt'N' FXPFNSE

NOTES:

1. Elevations shown based on an assumed benchmark of EL.843.8
@ Spillway Crest, as shown on record drawings dated

February, 1957.
41.Z~t2. Information shown based on field inspection of 3 Dec. 1980.

,~rt94~~0 3. /-Jindicates location and direction of view for photogrephs..
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TOWN __ _______ .. _. DAM NO. _ _____._

LOCATION ~ ~e-~>STREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSAC HUSETTS

DAM INS PEC T I ON RE PORT

Owned by 7-^ ,,' J~nc*" Place Use

Inspected by e26!'6- /a" -7#Ik/ MCU;I' Date '/r /, /g

Type of Dam .... .. Condition _ _. __

SPILLWAY

Flashboards in Place Recent Repairs _

Condition

Repairs Needed 0/ iii1 JjX.. ;h-. , . ,-f2 1 ,.-41 -1., A

EMAN?

Recent Repairs

Condition

SRepairs Needed

GATES

Recent Repairs

Condition

Repairs Needed . ... .. . .._-_ _

LEAKS

How Serious

DATE: County Engineer

B-9 SUGDEN RESERVOIR DAM



ITOWN ,./.,-" 1NAM NO.

'.O-.AT 10N' m (a, SIRAM ______

WORCESTER COUYT.Y ENINESRING DePARTMENT
•WOCES£hR, ±A $&;WL:ET

DAM INS PECT ION REPORT

Owned by .__' lace I , Use

Inspected by Date .A -p /F ,,

Type of Dam r, zCondition

SP ILLWAY

Flashboards in Place Recent Repairs ... ..

LCondition ' d/.. - ~ ~ Z. /'~

Repairs Needed_ - ,4 - _ , -

i e

EMBANKIE.T T

Recent Repairs 4",,D_,-.# .. 9 A ,/.,a- .".i,' _,- -.

a Condition

Repairs Needed -,) . . - .

GATES

Reeent Repairs

Condition , 7/, . /a ; /

Repairs Needed ..... ' _ _ _ _-__ _ _

. LEAKS

How Serious 7Z --. , 0a, A,' As ' yZ.,

, B-10, County Enginser
SUGDEN RESERVOIR DAM

S...... ....................:..... .-.. ,..................... . . . ,..•_



$ TOWN AAM NO.-

LOCATION ,- / / , STREAM .

WORCESTER COu-IY ENGINESHING DEPARTMENT A). 4r -A C

WORCESTER, IZ0.;. SETTS

D A M I N S P E C T I O N R E P O R T

m AWOwned by Pl1ace Use

Inspected by .. - .Date _______,______

Type of Dam- - _. Condition . -

SPILLWAY 0

Flashboards in Place __Recent Repairs

Condition 7-,. . s .

Repairs Needed .. E7d- -z '-

EMBANKV,-Et r

Recent Repairs

Condition .

Repairs Needed

GATES

Reeent Repairs

• Condition 0

Repairs Needed

SAKS

How Serious _2 .. // .4 I.e

DATE: B-I County Engineer
SR RVOIR DA

" "i .?. . '. -. ' . - -'... '. . . . . - --. . . .. .- " -. ..- - . - - -- - . . - '- -. -. -.. .' . . ,



eIcOWN & ~ M 14O. VI

LOCATION ,' STRRAM J4XdE 0.d .

WORCESTER COU!rr ENGINEEING DzEPARTMENT
* W07CESTER, MASS&ATYUSET 2'S 0

D AM I N S PEC TIO0N R E POR T

Owned by 7 ,. Place Us e

* Inspected by ________Date____________

Type of Damn_____________ Condiitionl ..

SPILLWAY

Flashboards in Place A/ -" Recent Repairs _______

Condition ' ~ ~ ~ s- .4 tv

Repairs Needed - ,-

EMB3AtKWXE~n

* Recent Repairs.-

Condition.

Repairs Needed

GATES

Reeent Repairs

Condition

Repairs Needed -

S 0

LEAKS

* How Serious -Al .. k, ;d" '40 ~

DATE: _______County 
Enaineer

B-12 SUGDEN RESERVOIR DAM



DESCRIPTION OF L AM

DISTRICT_________

Submitted by _----_. Dam No. -/

Date __City/Town ,

Name of Dam " '- . " Z.. b-E-

1. Locations Topo Sheet No. __

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

2. Year builts_, Year/s of subsequent repairs

3. Purpose of Dams Water Supply Recreational S

Irrigation .... Other __ _.-

4. Drainage Areas sq. mto 3 /- acres

5. Normal Ponding Areas ________- acrest Ave* depth

Impoundments .. gals; .. .... _acre ft.

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

.- ". " ie. summer homes, et . . ... ,.' ''

7. Dimensions of Dams Length 3MV-350 Max. Height 'r ,.'

Slopess Upstream Face -4-0 AT10 4 WIP

Downstream Face _ "_______O_"

Width across top / r0 "

8. Classification of Dam by Materials

Earth V Conte Masonry 6 _"LM'f Stone Masonry

Timber Rockfill _ Other __

9. A. Description of present land usage downstream of dams

____ _% rural# _% urban*

B. Is there a storage area or flood plain downstream of dam which
could accomodate the Ipoundment in the event of a complete
dam failure? yes , V no .. .._ _

B-13 SUGDEN RESERVOIR DAM



DAM 'NO

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

No. of people e-, -

No. of homes2 ,. ... --

/,/ No. of Busihesses , ,

No. of industries e. . * Type

No. of utilities '9. Type

Railroads 

Other dams

Other )0,+xro.-) 1pA)J 6 -, ucrr FssgEDy-J.. U p -r I. A C-E' 9M :

//A -5 7-/ , S

11, Attach Sketch of dam to this form showing section and plan.* 0
on B- x 11" sheet.

4- Z L 4rg.

64. HOu,- b }" /. 7" r F i-:--.--

B-14 SUGDEN RESERVOIR DAM



or

1730 (777- '

-7 %~
(N~ I\J~O"/,/"I ~ > ~' *Q

nn Il K\

41

L / ~LKJ.n

AL-\ I

Sude C\>\ 'z j

NX/'V' j ''

V//

Vill~. *..

7 Q I1" N

17," ' '

7.'\ ' Lw

/ 'S

42*,5 
114:1 6 __________________

C 0Q' 23 EAsr oRooKFI(LD~ 4 M611 1470 000 FEET 573055RI

i' Mapped, edited, and published by the Geological Survey

Control by USGS, USC&GS, and Massachusetts Geodetic Survey7

Topography by planetable surveys 1937. Revised 1965 ON

Poi/cor~c Proiection. 1927 North American datum f
10.CGG-loot grid based on Massachusetts coordinate system.,.M~
maniand zone 2 0Cii
1C00rmeter Universal Transverse Mercator grid ticks,.EEVI A
Zone 19. shown on biue B-1 5 SU )ENRSRVI DA



.
0

100

*44*

B- 16SGE EEVI0A



S

INSPECTION REPORT DAM& AND RESERVOIRS

1. Location; City/Town /CA'C - Dam No, /+ 'a-/4-

Name of Dam 6J&.A sg511414 Inspected by / ,ICH01o 914i

Date 6f Inspection Z

2. Owner/si pers Assessors __Prey. Inspection

Rego of Deeds Pers. Contact

1. tAJckc.Jlree Sp/-Aceg. ST766L. '_PAc~e 4 5
Name St. & No. City/Town State Tel. No.

2, S
Name St. &"No. City/Town State Tel. No.

3.
Name St. & No. City/Town State Tel. No.

3. Caretaker (if any) e.g, superintendant, plant manager, appointed
by absentee owner, appointed bymli

0 7-C: D ,,7,v 4Al Ttq AI95D R y, / ot J , . --T)
Name: St, & No,

City/Town: States Tel. No.

4. IKo. of Pictures taken '

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

1. 14inor . _ , 2. Moderate .___

3. Severe _ 4. Disastrous . .... _..._.__..

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

6. Cutlet Controls Automatic .Manual. . , .. •

Operative . Y Yes; -No.

Comments:

7. Upstream Face of Dams Conditions

1. Good , 2. Minor Repairs

3. MaJor Repairs 4, Urgent Repairs 5

Comments -

B-17 SUCDEN RESERVOIR DAM
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-2- DAM NO. ''/' ""

8. Downstream Face of Dam:

Condition: 1. Good _ 7i 2. Minor Repairs __-
S

3. Major Repairs 4. Urgent Repairs __._-.-.-

Comments:

9. Emergency Spillway:

Condition: 1. Good _ 2. Minor Repairs

3. Major Repairs 4. Urgent Repairs _

Comments:

10. Water Level at time of inspection: U, ft. above below

top of dam _ principal spillway ._i.____

other ,_ _-_.....

11. Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment _________,__________"-

Animal Burrows and Washouts _"_,_____________"_____

Damage to slopes or top of dam _

Cracked or Damaged Masonry__ __ __ __ __ __ __

Evidence of Seepage _ ___-.

Evidence of Piping ____-

Erosion

Leaks

Trash and/or debis impeding flow _

Clogged or blocked spillway __ _ _._

Other

S

B-18 SUGDEN RESERVOIR DAM
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DAM NO. Z -/JP--f---- /4-

12.*Remarks and Recommendations: (Fuflly Erplain)

13. Overall Condition:

1. Sal'e

2. Minor repairs needed ________________

3. Conditionally safe -major repairs needed

t4. Unsafe _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.Reservoir impoundment no longer exists (explain)

't1uNwnd remroval from in1spctiali list

B-19 SUGDEN RESERVOIR DAM



APPENDIX C

PHOTOGRAPHS

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

S0
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..S :,.-

S

SUGDEN RESERVOIR DAM
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APPENDIX D

HYDROLOGIC AND HYDRAULIC

COMPUTATIONS

Page

igure D-1, Drainage Area Map D-1

ydrologic and Hydraulic Computations D-2

0
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NO. 1 VIEW OF CREST AND GATEH-OUSE - SOUTH SECTION

NO. 2 VIEW OF UPSTREAM FACE - SOUTH SECTION



NO. 3 VIEW OF SPILLWAY AND NORTH SIDEWALL

NO. 4 VIEW OF SPILLWAY AND SOU TH SIVFWALL

C-2
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if

NO. 5 VIEW OF STILLING BASIN WALL

NO. 6 VIEW OF DOWNSTREAM1 OUTLET HIEADWALL

* ~s(G(;4A~ RI'sFV\ "l, 1) \M



NO. VIW OFASPALT ROSON POTETIO

NO. 8 VIEW OF ASPHALOIT RSIONT PROTECTION

NO~~s 8DF VIEW11I OFN OPNJITSUHSDWL



NO IWO PLWY ObSR.- HNE

NO.1 XIEW OF OULETA DOWN STREAM CHANNEL

i-

9 GJAS



PAXTON, MASS.r- N :..*

QUA DRAN GLE -

MAS' -

QUADRANGL.E LOCATON 0 I

'- A

L0  LIMIT OF WATERSHED

00

'00

LOAT ONIIOWTESE

SIE(ET)E RFtfuIR ) ~

0 0



Pvo~e"M A a.+ Re&MJofFes Acct. No. 7~2 52 pageJ...of

Subject Woo-ep4 er C,w 34 /44 j 9, Comptd. By -Date 1/8g
Detail SuD~pEN REi.' _Ckd. By W LDate 1- 44 ,c

I- Tl. 1 J , a- -e& v, e4,'

0~ ~ ~ 2 7_6 (,)A re: a FMJI #~i 44qv)7

2 .7

%P~ru ~ - -- s 12.97o
-J-f

U aI.- ~
0 3-(4

0

F14a+ 4 CoasfoIf" %) A 0a~t.& C'o ~.&1
5u1 eCfqsT.I I-f. 't ;-I 4 3 .t FO+. : A 3 5sp; 1[ tOeS'.F/o4rQ I PM-IF

J-Tesf Flood Ii (Io~ w 64)9o 53

Ob ( u-, 5 h a

TA.L pooici ZiveA. ti .1 4 s 0", al efev. 83-.(u'scs)
L k~aei Om ai Co~s oc,'. )6o- e io-cve.Itr

7Spd4wa cv-eif etea'. Ik64

4,--;a.c e4 imv c 410 t~ t D&L 4- r I'. Z-3 f ACQo

5&~~~~~~~ iiids /2)(~~) 274 D.~:Arre
0 1S+oo.5edepU i fee+ about sp'i(way cre'sp; resevuoiff

* Are. efmoose M(it fRes.(ZeI. ?o'?- cvr a(' eier~ i idrc.g

D- 2



Project Ala.-eview occY"Fed, .or,-A"t 'Z Pa72 5_2opage o

Subject Worce 4 or CoU. mass. Comptd By Date LL LO./8
Detail U.GDb~aRkes, -Cl d By Lxd01 Date JzLL. 0

O D,sco...ge f&/a'ons

- S•fo/.'-el,

0 -- co-esl -1- 3. c?) Z f2 7- L i z*$'41 cAe CO~4 e.

Cr. e 40 ,700H, 4 Or, 4 H4,....-

Re s Elev, 842 844 84!r 643 84( ,.e

5-0 2810 4- o /6oo J83o 7o4-

NoP k pkeu er. r &4 elf6, E)44,')(

T .1
lifp ; 74'00 93oc(P, p~vs ?S06) 831.4 lot: L i-I'

HA a 4.
, 4, 188o 34.o Zc,3

08 10 4.10 97o

91SO 233o 442o 3320 ersp+a ; I(3Iwo'j

SLow Level Oul/e.

U

I-
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Project A1Qbov~jl ?ev.fAonFd DarfirAcct No 7r2Page S of
Subject dr a la $p/Lf CoMpid By Date li
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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