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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT 0.

BRIEF ASSESSMENT

Identification No.: MA00148

Name of Dam: Bell Pond

Town: Worcester

County and State: Worcester County, Massachusetts * 0

Stream: None

Date of Inspection: September 18, 1978

Bell Pond is located in a depression on top of a 0
bedrock hill. An earthfill dam built some time prior to
1843 is located on the south shore of the pond. The dam
is 230 feet long and has a maximum height of 3.7 feet.
The depth of the pond is about 10 to 13 feet. The crest
of the dam is about 14 feet wide and varies from
elevation (El) 670.0 to 671.3. The side slopes are made
of earth and slope at 2:1 on the upstream face and 3:1
on the downstream face. Downstream of the dam is an
earth channel 14 feet wide and 2 feet deep. This channel .-
leads down a steep slope to a series of erosion control

* channels which eventually discharge into a storm drainage -
basin. At the northeast corner of the pond is a catch
basin with an outlet pipe at invert El 668.8. This serves
as the only spillway at the site. The pipe reportedly
drains to the drainage collection system beneath Belmont
Street along the north shore of the pond.

There are deficiencies which must be corrected to
assure the continued performance of this dam. This -
conclusion is based upon the visual inspection at the
site, the lack of engineering data, and limited oper-
ating and maintenance information. Generally, the dam
is in fair condition. It has been placed in the
"significant" hazard category, according to the Corps of 0
Engineers guidelines for the classification of hazard
potential.
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The dam is considered to be a hazard because of 0 -
the lack of a low-level regulating outlet and the
accumulation of debris at the upstream end of the
existing catch basin outlet. The following are other
signs of distress observed at the site: slight seepage

.I through the embankment of the dam along the downstream
toe, a dense growth of trees and brush on the down-
stream slope of the dam, and deteriorated concrete and
accumulated debris in the stormwater drainage basin
below the erosion control channels.

* Hydraulic analyses indicate that the outlet pipe
at the catch basin can discharge an estimated 20 cubic
feet per second (cfs) when the pond level is at El
670.0, which is the low point on the crest of the dam.
A test flood outflow (one-half probable maximum flood
(PMF)) of 36 cfs will overtop the dam by a maximum of
0.2 feet. The outlet pipe can discharge about 56
percent of the test flood outflow.

It is recommended that the Owner employ the
services of a qualified consultant to design a low level
outlet for the pond. In addition, the Owner should
accomplish the following: remove accumulated debris * *
from the catch basin and outlet pipe; control seepage at
the toe of the dam; clear trees and brush from the
slopes of the embankment; and repair the concrete and
remove debris at the stormwater drainage basin below theg erosion control channels. The Owner should also
implement a systematic program of inspection and @ .
maintenance.

Removal of debris from the catch basin and outlet
pipe should be undertaken by the Owner within six months
of receipt of this Phase I Inspection Report. The other
recommendations and remedial measures described above 9 ,
and in Section 7 should be implemented by the Owner
within a period of two years. An alternative to these
recommendations would be to breach or remoye the da

~/~' ~'. ~ Edward M. Greco, P.E.
' " Project Manager

v - -- Metcalf & Eddy, Inc.

Connecticut Registration
NLNo. 083650

Approved by:
OF AIOF

~~ ~ STEPHEN

Steplen L. Bishop, P.E.L3 BISHOP -
Vice President J NO. 1973

Metcalf & Eddy Inc,
Massachusetts Registration NQ NA.L-

No. 19703
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This Phase I Inspection Report on Bell Pond Dam
has been reviewed by the undersigned Review Board mem-
bers. In our opinion, the reported findings, conclu-
sions, and recommendations are consistent with the
Recommended Guidelines for Safety Inskection of Dams,
and with good engIneering judgment and practice, and is
hereby submitted for approval. -5

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials
Branch

Engineering Division

FRED J. RAVENS, Jr., Memberr Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

~fJ APPROVAL RECOMMENDED:

* . JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams, * *
for a Phase I Investigation. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I

.-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
investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detail-
ed computational evaluations are beyond the scope of a

* Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized

that the reported condition of the dam is based on

observations of field conditions at the time of inspec-
tion along with data available to the inspection team.

: In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under
the normal operating environment of the structure.aS

It is important to note that the condition of a
dam depends on numerous and constantly changing inter-

* nal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the pre-
sent condition of the dam will continue to represent the
condition of the dam at some point in the future. Only [ S

through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrology and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood"

*- for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be
interpreted as necessarily posing a highly inadequate L 49
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in determin-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its generalL conditions and the downstream damage potential.
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OVERVIEW
BELL POND

WORCESTER, MASSACHUSETTS

VIEW OF UPSTREAM FACE OF DAM

Location and Direction of Photographs
Shown on Figure in Appendix B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BELL POND DAM

SECTION 1

.PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,

through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England 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. Authorization and * *
notice to proceed was issued to Metcalf &
Eddy, Inc. under a letter of July 28, 1978, . -

from Ralph T. Garver, Colonel, Corps of
Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Engineers

3 for this work. .0 .

b. Purpose

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public S .
safety and thus permit correction in a
timely manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro- " -- '
grams for non-Federal dams. ,

(3) Update, verify and complete the National
Inventory of Dams.

L BELL POND DAM . .
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1.2 Description of Project

a. Location. Bell Pond Dam is located on Chandler
Hill in the City of Worcester, Worcester
County, Massachusetts (see Location Map). The
pond is a naturally-occurring body of water
which is located in a depression near the top

of a bedrock hill. The dam was constructed at
this site to increase the storage capacity of
the pond. The pond has no inlet or outlet
watercourse other than the stormwater
collection system.

b. Description of Dam and Appurtenances. Bell
Pond Dam is a 230-foot long, earthfill dam
located on the southern slope of the pond (see
Figure B-l). The dam has a maximum height of

3.7 feet, and the crest varies from El 670.0 to
671.3. The depth of the pond is about 10 to 13
feet. A foot path is located on the crest of
the dam which is about 14 feet wide. The
upstream slope, which is covered with grass and
brush, slopes at 2:1. The downstream slope is
covered with brush and small trees and slopes
at 3:1. Outcrops of granite bedrock are
located at both abutments of the dam. __....

The foundation of an abandoned gate house is .
located near the midpoint of the dam on the -

upstream face. The foundation is 11 feet
square in size and constructed of mortared
granite blocks with an interior lining of

3I brick. There is an opening in the upstream
wall which contains iron guides for two sets of
flashboards. The interior of the gate house
has been backfilled with soil, and the
flashboards are gone.

Downstream of the dam and opposite the gate
house is an earth channel about 14 feet wide
and 2 feet deep. An abandoned gate valve stem
is protruding from the floor of the channel at
about 80 feet below the dam. The channel . '
passes over a saddle in the ridge around the
pond and leads to the steep south slope of
Chandler Hill, beginning at about 230 feet from
the dam. On the lower half of the slope, a

series of erosion control channels have been
constructed in three levels. These are built

BELL POND DAM
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along the contours of the slope, and runoff is
directed laterally, then drops from the end of
each level to the next lower level, eventually - -

m collecting at the bottom of the hill and into a
stormwater drainage basin. The channels are
constructed with a downslope vertical concrete
retaining wall 2 to 3.7 feet high. Riprap has
been placed on the slope of the hill.

There is a catch basin and outlet pipe located • 0
at the northeast corner of the pond. This serves
as the only spillway at the site. The catch
basin is constructed of a concrete slab with a
metal grating on top and a trash rack facing
the pond. The catch basin is clogged with
debris. The invert of the outlet conduit is -6 0
approximately at El 668.8. Although the outlet
pipe was not visible, the diameter of the pipe
was estimated to be 15 inches. This pipe
reportedly drains to the drainage collection
system beneath Belmont Street which is located
along the north shore of the pond. S 6

c. Size Classification. Bell Pond Dam is
classified in the "small" category since it has
a maximum height of 3.7 feet and a maximum

K storage capacity of 65 acre-feet.

d. Hazard Classification. Bell Pond Dam is
located on a hill in the downtown area of
Worcester. Failure of the dam could cause
flood damage to residences and roadways at the

* bottom of Chandler Hill. However, in the event
of failure of the dam, the quantity of water
which would be released is small. It is
unlikely that loss of life or more than an
appreciable amount of property damage could. -

occur. Accordingly, the dam h~s been placed in
the "significant" hazard category.

e. Ownership. The dam is owned by the City of
Worcester, and is under the control of the
Department of Public Works, 20 East Worcester
Street, Worcester, Massachusetts. Mr. F. Worth
Landers, Commissioner, (telephone 617-798-8151), • •
granted permission to enter the property and
inspect the dam.

f. Operator. Since there are no operating facil-
ities at this site, there are no operators of

L the dam.
BELL POND DAM
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g. Purpose of Dam. The dam was built some time
prior to 1843 and served as the first water
supply reservoir for the City of Worcester. 0
The pond is currently part of a park and is
being used for recreation, such as swimming and -..

* - fishing. A bath house and beach are located at
the northwest corner of the pond.

dM h. Design and Construction History. A drawing
dated 1643 shows that Bell Pond was origi-
nally called Bladder Pond. The gate house on
the southern shore is shown discharging to an
aqueduct" which carried water to the small

town of Worcester. A drawing dated 1873 shows
the pond, the gate house, and a long narrow
island in the pond along the west and north
shores. A drawing dated 1910 (see Figure B-2)
shows a second gate house at the northeast
corner of the pond. None of these drawings
show details of the dam.

Previous inspection reports state that the gate
house had been abandoned by 1955. Personnel at

, . the Worcester Department of Public Works state
that the erosion control channels on the south
side of Chandler Hill were constructed about

1956. In 1965, the catch basin and outlet pipe
were built at the northeast corner of the pond.

Beginning in 1966, the City of Worcester sent
several requests to the State Division of Water-
ways to do flood control work at Bell Pond.

*The proposed repairs consisted of "blocking off
the old spillway, raising the embankment of the
dam, and building a headwall at the outlet pipe
near Belmont Street". These repairs have not
been made.

i. Normal Operational Procedures. There are no S S

normal operating procedures at this dam.

1.3 Pertinent Data

a. Drainage Area. The topographic drainage area
for Bell Pond is approximately 30 acres (0.05 •
square miles). This area is divided by Belmont
Street which is located along the north shore
of the pond. North of Belmont Street is a
thickly developed residential area built on a

BELL POND DAM * 0
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hillside which slopes at about 20 percent.
South of Belmont Street, the area around Bell
Pond is a park and is therefore undeveloped
except for a bath house at the northwest corner
of the pond. The land is hilly with numerous
outcrops of bedrock and a slope of about 15
percent. The area is partly wooded and partly
grassed.

d b. Discharge at the Dam Site. Water is discharged
through a catch basin and outlet conduit located
at the northeast corner of the pond. The catch
basin has a trash rack facing the pond. The
outlet pipe is assumed to be a minimum of 15

- inches in diameter and has an invert at
approximately El 668.8. The pipe reportedly 0
drains to the drainage collection system
beneath Belmont Street. The system drains to
the Mill Brook Drain, which is the main
interceptor beneath Worcester. Eventually
flow is discharged into the Blackstone River.

Hydraulic analyses indicate that the outlet
conduit can discharge 20 cfs with the pond
level at El 670.0, which is the low point on
the crest of the dam. An outflow test flood of

I 36 cfs (one-half the full probable maximum * _
flood) will overtop the dam by a maximum of 0.2
feet and will overflow the area near the catch
basin and outlet pipe by about 0.1 feet. . -

Personnel at the Worcester Department of Public
Works recall that the dam was overtopped during .0 S

the hurricane of 1955 and that water also
overflowed the northeast corner of the pond and

*< flowed down Belmont Street.

c. Elevation (feet above Mean Sea Level (MSL)). A
benchmark elevation of 670.0 was established on S S

the steel grating of the catch basin at the
outlet conduit. This elevation was estimated
from a U. S. Geological Survey topographic map.

-(1) Top dam: 670.0 to 671.3

(2) Test flood pool: 670.2

(3) Design surcharge (original design):

Unknown

BELL POND DAM 0 0
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(4) Full flood control pool: Not applicable
(N/A)

(5) Recreation pool: 668.8 - invert of catch
basin

(6) Spillway crest: 668.8 - invert of catch -.
basin.- .

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

(8) Stream bed at dam: N/A

(9) Maximum tailwater: None

d. Reservoir

(1) Length of maximum pool: 900 feet

(2) Length of recreation pool: 900 feet

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

e. Storage (acre-feet)

(1) Test flood surcharge (net): 12 at El
670.2

(2) Top of dam: 65

(3) Flood control pool: N/A

U (4) Recreation pool: 54 - invert of catch * *
basin

(5) Spillway crest: 54 - invert of catch
basin

f. Reservoir Surface (acres)

*() Top dam: 9

'(2) Maximum pool: 9

*Based on the assumption that the surface area will not
significantly increase with changes in reservoir eleva-
tion from 668.8 to 670.0 .'.

BELL POND DAM -"-"-
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(3) Flood-control pool: N/A

(4) Recreation pool: 9

-- (5) Spillway crest: 9 .

g. Dam

(1) Type: earthfill

(2) Length: 230 feet * .

(3) Height: 3.7 feet

(4) Top width: 14 feet

(5) Side slopes: Upstream: 2:1, -
Downstream: 3:1

(6) Zoning: Unknown

r (7) Impervious core: Unknown O •

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

i. Spillway

(1) Type: The catch basin and outlet pipe
serve as a spillway at this site.

(2) Length of weir: N/A

* (3) Crest elevation: 668.8 (invert of catch .. .
basin)

(4) Gates: None

(5) Upstream channel: None

(6) Downstream channel: 15-inch pipe leads to
storm drain beneath Belmont Street and
eventually to Blackstone River via Mill

•Brook Drain.

J. Regulating Outlets. The only outlet at the dam A_
is a pipe with an invert at approximately El
668.8. The pipe is assumed to be 15 inches in
diameter. The intake to the pipe is a catch
basin which has a metal grating on top and a -.

.[ trash rack opening facing the pond.

BELL POND DAM'..[ ~~~ ~~7 '"  - '' °---i
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SECTION 2

ENGINEERING DATA 0 0

2.1 General. Three drawings, dated 1843, 1873 and 1910
showing Bell Pond are available at the Worcester ' *..

Department of Public Works. These show the pond
5 and locations of gate houses, but do not give s

details of the dam. The drawing dated 1910 is
included in Appendix B. There are no other plans,
specifications or computations available from the
Owner, State or County offices relative to the
design and construction of the dam. The only data
available for this evaluation were visual observa-
tions made during inspection, review of previous
inspection reports, and conversations with City,
State, and County personnel.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of Public
Works: Messrs. Willis Regan and Raymond Rochford,
and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
lagallo.

Also, we acknowledge the cooperation and assis-
tance of personnel from the Worcester County
Engineer's Office: Messrs. John O'Toole and Joseph
Brazauskas.

Personnel from the Worcester Department of Public
Works - Messrs. F. W. Landers, Dick Grant, and Ed 6
Mara - also provided information on the history of
the dam.

2.2 Construction Records. There are no construction
records available.

2.3 Operating Records. No operating records are
available, and there is no daily record kept cf the
elevation of the pool or rainfall at the dam site.

2.4 Evaluation

a. Availability. Due to the age of this dam,
there is no engineering data available.

BELL POND DAM
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b. Adequacy. The lack of in-depth engineering
data did not allow for a definitive review.
Therefore the adequacy of this damn could not be 0
assessed from the standpoint of' reviewing *

design and construction data, but Is based -

primarily on visual inspection, past perfor- --

mance history and engineering judgment.

c. Validity. The limited engineering data 9
available is valid.

BELL* PODA



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam at
Bell Pond was performed on September 18, 1978.
A copy of the inspection check list is in
Appendix A. Previous inspections by others
have been made since 1927. A partial listing
of these inspections is in Appendix B. An
inspection was made by the Massachusetts
Department of Public Works in 1973. A letter
summarizing their findings is included in S

Appendix B.

b. Dam. The dam is in fair condition. The ground
along the downstream toe of the dam is wet and
soft indicating slight seepage. Cattails are
growing in that area. Seepage was reported at 5
about 30 feet west of the abandoned gate house
in the 1973 inspection report by the
Massachusetts Department of Public Works.

The downstream face of the dam is heavily
overgrown with brush and small trees. Some p
brush is also growing on the upstream face of
the dam. There is no riprap protection on the
upstream slope.

c. Appurtenant Structures. The only spillway .

is a catch basin and outlet pipe at the p .
northeast corner of the pond. The catch basin
and upstream end of the pipe are clogged with
soil, leaves and trash. In its present
condition, the outlet is practically
inoperable. The land around the outlet is low
in elevation, and there is only about 1.3 feet
of freeboard above the invert of the conduit
(El 668.8).

d. Reservoir Area. The area around the pond is
mostly a park, and the only structures are a
bath house at the northeast corner and a small
commercial building near the northeast

BELL POND DAM
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corner. Belmont Street (State Route 9) is
located along the north shore of the pond. The
land is generally hilly and partly grassed and
partly wooded.

e. Downstream Channel. The channel downstream of
the dam is an unlined earth channel with .-. -.-

sloping sides. The floor of the channel is
moist and contains organic material. The sides D 0
are densely overgrown with trees. There is a
gate valve stem protruding from the floor of
the channel about 80 feet downstream of the
dam. Below Chandler Hill, the floor as well as
the sides of the channel are overgrown with
trees. The concrete on the erosion control
channels is cracked and spalled in some places.
Sections of the channels contain an
accumulation of leaves and soil up to a foot
thick. The concrete on the stormwater drainage

, basin at the bottom of the hill is severely
eroded and crumbling. There is an accumulation of
leaves and other debris in the trash racks on
the sides of the basin.

3.2 Evaluation. The above findings indicate that the
idam and appurtenant structures have several signs

of distress which require attention. It is evident
that the dam is not adequately maintained and that
deterioration will continue unless action is taken.
Recommended measures to improve these conditions . *

are included in Section 7.

B o_
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SECTION 4

OPERATING PROCEDURES I

4.1 Procedures. There are no operable facilities and
no regular operating procedures at this dam.

4.2 Maintenance of Dam. The dam is leaking slightly as P 0
evidenced by wet and soft ground along the
downstream toe. There is also a dense growth of
trees and brush on the downstream slope of the dam
and a moderate growth of brush on the upstream
slope of the dam. P 0

4.3 Maintenance of Operating Facilities. The catch
basin and outlet pipe are clogged with soil, leaves
and trash. In the present condition, flow in the
pipe is severely restricted. There is no low-
level outlet at this dam to draw down the pond in
an emergency. p

4.4 Description of Any Warning System in Effect. There
are no warning systems in effect at this dam.

4.5 Evaluation. There is no regular program of main-
tenance or any warning system in effect at Bell - -
Pond Dam. This is undesirable considering that the
dam is in the "significant" hazard category. A
program of maintenance for this dam should be
implemented as recommended in Section 7.3.

I' 0

L BELL POND DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The probable maximum flood (PMF)
-- rate was determined to be 3,350 cfs per square •

mile. This calculation is based on an average
drainage area slope of 15.0 percent, the :cnd

Prea to drainage area ratio of 28 percent, and
the U.S. Army Corps of Engineers' Flow Rates

- (dated December 1977). Applying one-half the
PMF rate to the 0.047 square miles of drainage S

area results in a calculated peak flood flow of
76 cfs as the inflow test flood. By adjusting
the inflow test flood for surcharge storage,
the maximum discharge rate was established as
36 cfs (720 cfs per square mile) with a water .... -
surface at El 670.2. 6

* Flow over the crest of the dam during the test

flood is predicted to be 8 cfs. Flow through .
the outlet pipe (estimated to be 15-inch
diameter pipe) would be 25 cfs with water
overflowing the northeast corner of the pond S

and down Belmont Street at a rate of 3 cfs.
The maximum depth on the crest of the dam would
be 0.2 feet with a discharge of 0.23 cfs -er
foot of width. Depth at critical flow would be
at 0.12 feet with a velocity of 1.9 feet per

g second. L 0

Hydraulic analyses indicate that the existing
outlet pipe (assuming a 15-inch diameter pipe)
can discharge at 20 cfs with the water surface
at El 670.0 which is the low point on the crest
of the dam. This is 56 percent of the test ,
'lood.

b. Experience Data. Hydraulic records are not
available for this dam, however, personnel at
the Worcester Department of Public Works recall
that the dam was overtopped during the S

hurricane of 1955, causing water to flow over
the southern slope of Chandler Hill and into
the Chilmark Street and Shrewsbury Street

BELL POND DAM
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areas. Water also overflowed the northeast
corner of the pond and down Belmont Street.

1 1 Since that time, the catch basin and outlet S
pipe have been constructed at the northeast
corner of the pond.

c. Visual Observations. Discharge from Bell Pond
is through a catch basin and pipe with an
invert at approximately El 668.8. The size of

the outlet pipe could not be determined and was
assumed to be 15 inches in diameter. The pipe
reportedly leads to a drainage collection
system beneath Belmont Street. The northeast

- corner of the pond, where the outlet pipe is
located, is a low area immediately adjacent to S
Belmont Street. This street grades steeply
from the edge of the pond down the east slope
of Chandler Hill.

During periods of high runoff, discharge over
the crest of the dam will flow in an earth S
channel over the southern edge of Chandler
Hill. A series of erosion control channels has
been constructed on the steep southern slope of
the hill. These will divert flow laterally and
downward in steps and eventually collect the

L~1 runoff in a stormwater drainage basin at the
bottom of the hill. A more detailed record of
observation is included in Section 3, Visual
Inspection.

d. Overtopping Potential. Overtopping of the dam
by about 0.2 feet is expected under the outflow
test flood of 36 cfs. The low area next to the
catch basin and pipe will also be overtopped by
about 0.1 feet.

Failure of the dam would produce a peak dis-
charge of 187 cfs and a flood wave 1.7 feet
high with a velocity of 6.3 fps (feet per
second).

BELL POND DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Bell Pond Dam is based 0
on the visual inspection conducted on September
18, 1978. As discussed in Section 3, Visual
Inspection, the embankment appears to be in
fair condition. Slight seepage is indicated
along the downstream toe where the ground is
wet and soft. There is a dense growth of trees
and brush on the downstream slope of the dam,
and some brush growing on the upstream slope of
the dam.

b. Design and Construction Data. There are no .
plans, specifications, or computations avail- 0

. able on the design, construction, or repair of
this dam from the Owner, County, or State
offices. Furthermore, information does not
appear to exist on the type, shear strength,

. and permeability of the soil and/or rock
materials of the embankment.

c. Operating Records. There is no evidence that
instrumentation of any type was ever installed
in Bell Pond Dam. The performance of this dam

L under prior loading can only be inferred by
L physical evidence at the site. ,

d. Post-Construction Changes. There are no as-
built drawings available for Bell Pond Dam.

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

..'- .:.;- 9:.i: -
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,

AND REMEDIAL MEASURES

7.1 Dam Assessment

r a. Condition. Bell Pond Damn was neither designed
nor constructed according to the current
approved state-of-the-art procedures. Based on
the visual inspection of the site, there are
areas of concern which must be corrected to

* assure the continued performance of this dam.
Generally, the dam is considered to be in fair S
condition. The major problems are: an
accumulation of debris blocking the catch basin
and outlet pipe at the northeast end of the
pond, the lack of a low level outlet at the
dam, slight seepage through the dam along the
downstream toe, and a dense growth of trees and
brush on the downstream slope of the embank-
ment.

Hydraulic analyses indicate that the outlet
pipe (assumed diameter of 15 inches) can
discharge an estimated 20 cfs when the pond
level is at 670.0, which is the low point on
the crest of the dam. An outflow test flood of
36 cfs (one-half the PMF) will overtop the dam
by a maximum of 0.2 feet and will overflow the
pond near the outlet pipe by about 0.1 feet.

b. Adequacy. The lack of in-depth engineering . -

data did not allow for a definitive review.
Therefore the adequacy of this dam could not be

- .assessed from the standpoint of reviewing
design and construction data, but is based
primarily on visual inspection, past perfor-
mance history and engineering judgment.

c. Urgency. The recommendations and remedial
measures outlined below should be implemented

- by the Owner within two years after receipt of
this Phase I Inspection Report. However,
removal of accumulated debris from the catch
basin and outlet pipe should be undertaken

* . within six months.

L BELL POND DAM
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d. Need for Additional Investigations. Addi-
tional investigations to further assess the
adequacy of the dam are outlined below in
Section 7.2, Recommendations.

7.2 Recommendations. In view of the concerns over the
continued performance of the dam it is recommended
that the Owner employ a qualified consultant to
design a low level, gated outlet for the pond. 0

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

(1) remove accumulated debris from the catch
basin and outlet pipe at the northeast
corner of the pond

(2) control slight seepage along the down-
stream toe of the dam .

(3) clear trees and brush from the downstream
slope of the dam, and brush from the
upstream slope of the dam

(4) repair deteriorating concrete on the S

stormwater drainage basin at the bottom of
the erosion control channels, and remove
accumulated debris from the trash racks on
the sides of the basin.

(5) institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rain and/or runoff.

(6) implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of a -
monthly inspection of the dam and appur-
tenances, supplemented by additional

BELL POND DAM .
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inspections during and after severe
I storms. All repairs and maintenance

should be undertaken in accordance with
all applicable State regulations.

-(7) technical inspections of this dam should
be conducted on an annual basis.

7.4i Alternatives. An alternative to the recom-
mendations and remedial measures outlined above
would be to breach or remove the dam.
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APPENDIX A

PERIODIC INSPECTION
CHECKLIST
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* K PERIODIC INSPECTION

PARTY ORGANIZATION

R PROJECT-&~// Poc t,)DATE c~87

TIME- 8:00 Orr)

WEATHER (POP

W.S. ELEV. 67.6U.S. - DN.S. -

* PARTY: 'bhr~r IrUt~r h ?O.O nestablished or. t-f of c$r bes.-

-2. Corol I Sw.eet' 7. _ _ _ _ _ _ _ _ _ _ _ _ _ _

*3. Fr) ~t 5vjok/cL 8.

5. bo d VOle 10.__ _ _ _ _ _ _ _ _ _ _ _ -* *
PROJECT FEATURE INSPECTED BY REMARKS

2. OiA+Vet' avnek Cafek 6as~ .. rO3I

3.

5.

6.

7.

8.

9.

10.

pagetJ4 of.3



PERIODIC INSPECTION CHECK LIST

PROJECT tPoriaoC D~om DATE__________

F PROJECT FEATURE tVViNAME 6. Greco

DISCIPLINE Cve'ofee h n C6 NAME____________

-AREA EVALUATED CONDITIONS

* DAM EMBANKMENT er// ~ o4 ,r fc-

Crest Elevation

Current Pool Elevation 6 7(

la Maximum Impoundment to Datei*-

* Surface Cracks n l- ,bfe

* Pavement Condition ,/oo/c e

Movement or Settlement of Crest irq.IrC#s

* Lateral Movement r~oe

Vertical Alignment /'i#yri/4

Horizontal Alignment refivy s1rigA/
Condition at Abutment and atberc .dosc2/t&flJS

* Concrete Structures

- Indications of Movement of
Structural Items on Slopes

L Trespassing on Slopes foo4Lpa/s Aw n V&cw~el /fPorc
Sloughing or Erosion of Slopes
or Abutments r.5o' /Oe3

Rock Slope Protection -Riprap 5ca~eer,4 rtProe - o~~/cropc5 a~onf
Failures boe-/cJS/os,3

* Unusual Movement or Cracking at
or near Toes

Unusual Embankment or Downstream /e, o&~ra~c4r,~
*Seepage :5a-luraclde4 caqaf/,

Piping or Boils(oe

Foundation Drainage Features r7o Oe

Toe Drains /Q'

Instrumentation System floje--
pagen.flo f.....

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



r PRJECTPERIODIC INSPECTION CHECK LIST

PRJC 6LL eoA)D .DAMI DATE. 9 I7

*PROJECT FEATURE QTL T 7 r NAME !1, nuOo~r

DISCIPLINE H qDRAULIC NAME____________

AREA EVALUATED CONDITION ....

OUTLET WORKS - 01ML1j" Mra~,
APPROACH AND DISCHARGE CHANNELS 0, cfe 5/ra (-, L

a.Approach Channel

General Condition

Loose Rock Overhanging *
Channel

Trees Overhanging Channel

Floor of Approach Channel

b. Weir and Training Walls

General Condition of
Concrete

Rust or Staining

Spalling

Any Visible Reinforcing

L Any Seepage or Efflorescence *

Drain Holes

C. Discharge Channel er ~ne

General Condition

Loose Rock Overhanging ae
Channel

Trees Overhanging Channel Je'5'VOV'9 /O,

Floor of Channel &r6 ,os~

Other Obstructions 2deI valve 5/c',n

o.aver J/ow. !A(cik4&ed5 an taci & ,e -V& rA 0(, d r,,p rav 0 s/&s

e.c~/d ban~ - d ota~OkO~ 4ijacvi' M Sdmcn'
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APPENDIX B

PLAN OF DAM AND PREVIOUS
INSPECTION REPORTS

Page

Figure B-I. Plan of Dam, B-I

Figure B-2. Plan of Chandler Hill and
Bell Pond, dated 1910 B-2

O Previous Inspections (Partial Listing) B-3

Letter of Inspection by Massachusetts Depart-
ment of Public Works, April, 1973 B-4"
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April 2, 1973

K!re ilichazd Grant
Assistant Cammissdoner of Publc VWO4ce
Division of Operations
20 East Worcster Street
1-orcootor, aItsaclIuette

REs 7itapection of Dam
Worcester
City of 'Vbroster Damns

- Doar Hze. Grants

An engineer fromi the Massachusetts Doparment of Public Ubiics
has Inspectod, dams, located In Worceser and owned by the City of
Iforco!ter,

The Inspections ware made In accordance with Chtor 253 of the
111saaachusetta Goneral Lmea s amended br Cate 595ofthAcso
1970. s s;hpe h c.o

The results of the Inspections are as followsa

LA. Parsons Reservoir Daim Q-44.3!LSm18

Overall 0onclItion, appears good with minor repairs Indicated asl

* 1I* Replace missing granite pavine blocks that have wfashed, away.

2. Eapair aquvdaot intake, the approach apfllvay and dounatron
side of the spiliwmy.

I. S3a00hirz Pond D=r /3-14~-348-19

Overall condition Appi!.r!;g.obd,

1@ P-aomo bnEh Croilng an the cnbaniaaent.

C. Iorth Pond (Indian Lake) D=m #3-114 !Q49-21

Overall condi-tion appears good.

1* Rauro dabria fzu= tho spflvay.

B- 1 !BELL POND DAM4
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Pag2 0

7nsootion of Dame April 2, 1973

9 0
!orth Pond (con't)

* ." 2. llmova trees and bruah fom the a anknsat.

* ~D. Bell Pond .hi#-I-1822'

Overall condiion Indicates that the following rapairs ar'e
needod:

S.1. Pair or replace nissing granite blocks n the opifUa.

2. eove sand and debris frm the epillway channel. S

3. Inestigate the leak approxlately 30' vaesuter y of the spill-
my, and correct as neoeasary..

L Green Hll Pond DaN 3-1-34,-23

Overall condition appears Cood.

&Rnove debris frcm th e pilay*.

F. Green Hil Met~ Pond Dan 03-14443-23A1

0orel. condition appears good.

.* ~G 0.ihrncoat P.%Vc Pond Parn #3-1 1-35-~

L_ Overall condition aopears good.

I. Rorve brush and trees fzu' the emban mmt,.

We call these conditions to your attention now bofore they be-
coma sorioue and epensive to correct,

Vory tru.y Yours,

/ FinD. C. SCHWrJ,P.E. .- '.... o. . "-

Doaraty Chiecf Rigineer0

cc: o. L. Lybrand DIE-,13
A. Troiano Dist,. #3

B-5 BELL POND DAM
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APPENDIX C

PHOTOGRAPHS S
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NO. 5 VIEW OF EARTH CHANNEL DOWNSTREAM OF OUTLET
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NO. 6 VIEW OF CONCRETE WALL FOR EROSION CONTROL
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APPENDIX D

'p HYDROLOGIC AND HYDRAULIC
COMPUTATIONS
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