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DEPARTMENT OF THE ARMY
I NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

. REPLY TO
ATTENTION OF:

NEDED

JAN 9 I ,.

Honorable Edward J. King
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear. Governor King:

*I am forwarding to you a copy of the Meetinghouse Pond Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance

a and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, the City of Fitchburg, ATTN: Mr. Joseph Levanti,
Commissioner of Public Works, 718 Main Street, Fitchburg, Massachusetts
01420.

Copies of this report will be made available to the public, upon re-
quest, 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
Environm, ntal Quality Engineering for your cooperatn in carrying out
Lthi progr;im.

IL

AsI s T\HN P. CHANDLER
As statpd ( Cqlonel, Corps of Lngineers

.Divis ion Engineer
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!

Identification No.: MA 01018
Name of Dam: MEETINGHOUSE POND
Town: WESThINSTER
County and State: WORCESTER COUNTY, MA
Stream: SMITH BROOK
Date of Inspection: 22 August 1978

BRIEF ASSESSMENT

Meetinghouse Pond Dam comprises two earthen embankments with an included
spillway. The major embankment, the dam, is approximately 230 feet long
and 15 feet high. The gate house and water intakes are located at this
embankment. The dam was constructed on or about 1893 according to records
obtained from the City of Fitchburg. -The other embankment, the dike, is
approximately 170 feet long and approximately 6 feet high. It is located
to the north of the dam and includes a masonry spillway with wooden flash-
boards., Ledge outcrops are adjacent to the spillway and form a part of
the spillway channel floor. No information was located pertaining to the
date the spillway was constructed but it is assumed that it was built dur-
ing the same time as the dam.

Te dam is in good to fair condition. The reservoir water level was low
during the site examination and, therefore, no true indication of seepage
could be observed. It was determined that the dike at the spillway has a
crest elevation lower than the dam. The crest of the dike and the adja-
cent terrain is so heavily covered with vegetation that low points may
have been obscurred.

Based on the size and hazrd classification in accordance with the Corps
of Engineers guidelines, the spillway test flood is the 1/2 Probable
Maxim Flood (1/2 PMF). -hydraulic analyses indicate that the spillway
can safely pass the test flood provided the flashboards are not in place;
otherwise the spillway dike will be overtopped.

Recommendations for remedial work include the clearing of brush and trees
from the dike, dam, spillway and discharge channel; the filling of animal
burrows; the providing of additional riprap protection; the re-shaping of
the dam crest to limit vehicle traffic; and performing maintenance work on
the spillway and gate house. Additional investigations of the spillway
dike are recommended to determine if seepage is present at high water
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i levels and to determine and modify as necessary the freeboard.- 
The

investigations and remedial work be carried out by the Owner 
within

two years of the receipt of this report.

CAMP DRESSER & McKEE INC.

Roger H. Wood 
ROGER ,

Vice-President 
WO Z 7 ;
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I This Phase I Inspection Report on Meetinghouse Pond Dam
has been reviewed by the undersigned Reviewi Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Daq, and with good enginpering judgment and practice, and is hereby
sul'hrittv-d for approval.

RICHARD F. DOHERTY, MEMBER
Water Control Branch
Engineering Division

CARNEY M. TERZIAN, MEMBER
Design Branch

eering Division

I JOSEPH A. MCELROY, CHAIRMAN
-Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL R" ,N ,

1<3E B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. 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 investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; 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 in-
spection 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 de-
tectable 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 be detected.

Phase I Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
(greatest reasonably possible storm runoff), or a fraction 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 pos-
ing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

(1(
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MEETINGHOUSE POND DAM
MA 01018

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authortt - Public Law 92-367, August 8, 1972, authorized the
Secretary of the Ar,, through the Corps of Engineers, to Ini-
tiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of Engi-
neers has been assigned the responsibility of supervising the
inspection of dams within the New England Region.

Camp Dresser & McKee 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 Camp Dresser & McKee Inc. under a letter of July 12, 1978,
from Colonel John P. Chandler, Corps of Engineers. Contract
No. DACW 33-78-C-0354 has been assigned by the Corps of Engi-
neers for this work. Haley and Aldrich, Inc. has been retained
by Camp Dresser & McKee Inc. for the soils and geological por-
tions of the work.

b. Purpose - The primary purpose of the investigation is to:

(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 initiate quickly effec-
ti ve dam safety programs for non-Federal dams.

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

1.2 Description of ProJect

a. Location - Meetinghouse Pond Dam and Spillway are located along
he eastern shore of Meethinghouse Pond, in the Town of West-

) minster as shown on the report's Locati6n Map. The spillway is
located approximately 450 feet north of the dam and gatehouse,
all of which are west of West Princeton Road. Meetinghouse Pond
forms the headwaters of Smith Brook which flows in a south-
easterly direction to Wyman Pond.

1 ,
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b. Description of Dam and Appurtenances - Meetinghouse Pond Spill-
way consists of a relatively small earth embankment dike with an
ungated concrete and rock spillway at the left end. There is
also a separate larger earth embankment dam with a gate house
structure at roughly the left one-third point. The total
length of the dike is approximately 170 ft., including the spill-
way, while the dam is approximately 230 ft. long. Available
plans and profiles obtained from the City of Fitchburg Department
of Public Works, Engineering Division, and sketches prepared from
inspection records are shown in Appendix B.

The dike embankment is approximately 6 ft. high and has a somewhat
irregular cross section covered by trees and brush. The down-
stream slope appears to be on the order of 2 horizontal to 1
vertical. The crest has a pronounced slope down toward the pond,
and the short upstream face is typically flatter than the down-
stream slope. There is riprap slope protection on the upstream
face.

To the left of the spillway structure, the spillway wall backfill
apparently merges with an area of natural ground that is close
to the dike crest elevation. A low profile field stone wall,
approximately 18-in. high and 50 feet long is located on top of
the natural ground.

The dam embankment has the nearly parallel West Princeton Road
embankment as part of its downstream slope, and has a maximum
height of nearly 15 ft. relative to the roadway embankment toe.
For most of Its height, the upstream slope of the dam is approxi-
mately 2 to 1 while the downstream face has a wide horizontal
step for the road and then a steep slope down to a stone masonry
retaining wall. There is riprap slope protection in the form of
rock slabs on the upstream face up to slightly above spillway
crest elevation; most of the remaining slopes have a growth of
either trees or brush.

The spillway consists of a grouted rubble apron approximately
30 feet long with training walls on either side which are 24'-
6" apart. Approximately 24-in of flashboards are located
across the 24'-6" wide crest which drops approximately 18-in to
the downstream toe. Plan and sections of the spillway are shown
in Appendix B.

The Pond's outlet consists of a long, narrow channel to the gate
house on the dam embankment. Enclosed within the gate house is a
mechanically cleaned bar screen which is located at the entrance

) to a 30-in diameter conduit which passes through the dam. On
the downstream toe of the dam, the 30-in conduit connects to a
36-in conduit and a 20-in blow off pipe. The 20-in blow off has
a gate value and the 36-in conduit connects directly to the City
of Fitchburg's water distribution system.

2 A
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c. i Classification - The height of the dam is approximately 15
Feet and the estimated total storage capacity at the top of the
left spillway dike is 2,530 acre-feet. According to guidelines
established by the Corps of Engineers, the dam is classified in
the intermediated category based on the storage capacity.

d. Hazard Classification - The dam was originally classified by the Corps
of Engineers as having a "high" hazard potential. The results of
the dam failure analysis indicate that a flood wave resulting from
a failure of the right spillway embankment would cause damages
to three roads and culverts and possibly some minor damage to 2 to
4 private residences along Patricia Road. Consequently, it is
recommended that the hazard be reduced to significant.

e. Ownership - The pond and dam are owned by the Fitchburg Water
Department. The Owner's address is: Fitchburg Water Department,
City Hall, 718 Main Street, Fitchburg, MA 01420 (Phone: 617/342-
5722). The Superintendent of the Water Department, Mr. J. Andre
Provencial, acted as the owner representative during this inves-tigation.

f. Operator - Operation of the dam is the responsibility of the Fitch-
burg Water Department. Mr. Norman Cormier is the Head Operator.
Mr. Raymond Desjeans is the individual designated as the contact
person. His address is: Water Shop, 78 River Street, Fitchburg,
MA 01420 (Phone: 617/342-4212).

g. Purpose of Dam - Meetinghouse Pond serves as a water supply
reservoir for the City of Fitchburg.

h. Design and Construction History - The dam was designed in 1893 and
constructed shortly thereafter. No records of the construction
are available. The gate house and spillway were repaired in 1968
by placing "qunite" over rubble and stone masonry. During recent
times, a mechanical bar screen was installed in the gatehouse.

I. Normal Operational Procedure - Water from Meetinghouse Pond is
released by gravity feed through a mechanically cleaned bar screen
located within the gate house and is conveyed through the dam via
a 30" conduit. In the past, the water was discharged to Smithe Brook which conveyed it to the Smith Distributing Reservoir and
then via a 20" dimeter conduit to the City's distribution system.
Today, the water is fed directly into the distribution system
via a 36" diameter conduit which is connected directly to the
30" conduit which passes through the dam. A gate valve, "Y"
branch, and 25 ft. of 20" diameter blowoff pipe is located at the
connection between the 30" and 36" diameter pipes. The 20" blow-
off pipe discharges to the dry stream bed of Smith Brook.

A maximum of 6 MGD can be pumped into Meetinghouse Pond via a 16"
and 20, force main from the Mare Meadow and Bickford Storage
reservoirs.

31
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1.3 Pertinent Data

Elevations given in this report are on National Geodetic Vertical
Datum (NGVD) formerly referred to as Mean Sea Level (MSL).

a. Drainage Area - The 1.47 square mile watershed surrounding
Meetinghouse Pond is sparsely developed and heavily wooded.
The contour of the terrain is steep to rolling. The surface
area of the pond (152.7 acres) represents approximately 16 per-
cent of the drainage basin.

b. Discharge at Dam Site - There are no records of discharges at
the dam site or for Smith Brook. Record Drawings of the dam
and gatehouse report a "high water" elevation of 1,033.0 which
corresponds to the spillway crest.

(1) Outlet conduit size 30" and Invert Elev. 1017.5.

(2) Maximum known flood at damsite UNKNOWN

(3) Ungated spillway capacity at top of dam.
420 cfs @ 1,036.0 elev.

(4) Ungated spillway capacity at test flood pool elevation
350 cfs @ 1,035.6 elev.

(5) Gated spillway capacity at top of dam with flashboards
86 cfs 9 1,036.0 elev.

(6) Gated spillway capacity at test flood pool elevation with
flashboards 50 cfs @ 1,035.6 elev.

(7) Total spillway capacity at test flood pool elevation
350 cfs S 1,035.6 elev.

(8) Total project discharge at test flood pool elevation
350 cfs 0 1,035.6 elev.

c. Elevation (ft. above MSL)

(1) Top of dam 1,037+; top of dikes at spillway 1,037 Rt. &
1,036 Lt.

(2) Test flood pool-design surcharge 1,035.6

(3) Design surcharge-original design UNKNOWN

(4) Full flood control pool N/A

(5) Normal pool for water supply 1,033

4
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(6) Spillway crest 1,033.0

(7) Upstream portal invert diversion tunnel None

(8) Streambed at centerline of dam 1,022 (Est.)

(9) Maximum tailwater 1,031.1

d. Reservoir

(1) Length of test flood 5,300 feet (Est.)

(2) Length of normal pool 5,300 feet (Est.)

(3) Length of flood control pool N/A

e. Storage (acre-feet)

(1) Top of left spillway dike 2,530(Est.)

(2) Test flood pool 2,455(Est.)

(3) Flood-control pool N/A

(4) Normal pool 2,010 max.

(5) Spillway crest 2,010

f. Reservoir Surface (acres)

(1) Top of left spillway dike 170 (Est.)

(2) Test flood pool 168 (Est.)

(3) Flood control pool N/A

(4) Normal pool 152.7 max.

(5) Spillway crest 152.7

g. Embankments: Dike Dam

(1) Type Earth embankment Earth embankment

(2) Length Approx. 170 ft., incl. Approx. 230 ft.
Spill way

(3) Height Approx. 6 ft. Approx. 15 ft.

(4) Top width 24 to 30 ft., sloped Approx. 25 ft.; road approx.
down toward pond 35 ft. additional

F
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(5) Side slopes Approx. 3:1 U/S and Approx. 2:1 U/S; irregular
2:1 D/S with road and masonry wall

downstream

(6) Zoning Unknown "Rolled earth" U/S and
D/S

(7) Impervious Unknown "Rubble core wall laid in
core cement"

(8) Cutoff Unknown Unknown

(9) Grout Probably none Probably none
curtain

h. Diversion and Regulating Facilities -------------- None

i. Spillway

(1) Type Grouted Rubble Apron

(2) Length of weir 24'-6*

(3) Crest elevation 1,033.0; 1,035.0 with
fl ashboards

(4) Gates None

(5) U/S channel 9-ft. rise in 500 ft.

(6) D/S channel 9-ft. drop in 275 ft.

(7) General D/S channel overgrown
with vegetation

j. Regulating Outlets - The reservoir drain and the water supply
intake pipes at the dam gate house are the only regulating outlets
for this reservoir. The intake channel is a fieldstone channel and
extends out to the reservoir itsalf. Two 24-inch pipes connect the
intake channel to the main chamber within the gate house. Both
pipes are controlled by manually operated 24-inch gate valves.
These gates are normally left in the open position. An electric
powered, mechanically cleaned bar screen is contained within the
main chamber. Leading from the main chamber is a 30-inch water
supply pipeline also controlled by a 30-inch manually operated
gate valve normally left in the open position. An old 10-inch pipe-
line controlled by a manually operated 10-inch gate valve extends
from the main chamber downstream. This valve is normally left in
the closed position. Downstream of the dam, there is a 20-inch
blow-off on the 30-inch water supply line. This 20-inch blow-off

6 .
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I pipe is controlled by a 20-inch gate valve. This line presently
serves as the reservoir drain. The water supply pipeline is
normally controlled by throttling the valves at the lower termi-
nus of the line. All gates above this point, that is the gate
at Meetinghouse Pond, are normally left in the open position.
The invert elevation of the regulating outlets at Meetinghouse Pond
is elevation 1,017.5

I
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SECTION 2: ENGINEERING DATA

2.1 Design Records - The only design record located was a plan and section
of the dam found in the files of the Department of Public Works, Engi-
neering Division, Fitchburg, MA. A copy of this plan was also located
at the Worcester County Engineering Department. No plans were located
showing the original spillway configuration. A copy of a plan showing
repair work on the gatehouse and spillway was also located at the
Department of Public Works in Fitchburg, MA.

2.2 Construction Records - No records of the original construction were
located.

2.3 peration Records - No operational records are available other than
reservoir water level readings.

2.4 Evaluation

a. Availability - Documents described above are available at the
offices of the Public Works Department, Engineering Division,
City of Fitchburg, MA.

b. Validity - The general configuration of the dam and gatehouse as
shown in the 1893 plan of the dam is in good agreement with the
configuration observed in the field. However, the intake channel
and the downstream conditions are not in agreement with those
shown on the plan. It must be assumed that modifications of the
intake line and the repositioning of the adjacent highway took
place at a later date.

c. Adequacy - While the available records provide useful information,
the evaluation of the dam for the purpose of this investigation
must be based primarily on the visual examination described in
the following section.

8
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The visual examination of the Meetinghouse Pond Dam and
spiliway was conducted on 22 August 1978. In general, the earth
embankments, spillway and outlet facilities were observed to be
in good to fair condition. The low water level in the reservoir
precluded an examination for seepage and the heavy vegetation
growth may have concealed problems.

Visual inspection checklists for both the dam and spillway loca-
tions are included in Appendix A and selected photographs are
given in Appendix C.

b. Dam - The earth embankments of the dam and dike are generally in
TiTr condition. There is no visual evidence of lateral movement
or seepage, or major settlement or erosion, but the heavy growth
of brush and trees obscures much of the embankment surface.
Also, the pond level was below the upstream toe of both the dam
and dike at the time of inspection so that the possibility of
seepage problems could not be evaluated. The following specific
items were noted:

(1) The dike has a heavy cover of brush and trees that limits
visual observation of its condition, as shown in Photos
10 and 11.

(2) The upstream riprap at the dike is partly concealed by
brush, and does not appear to provide complete coverage
on the slope.

(3) There are at least three recently-used animal burrows in
the downstream slope of the dike.

(4) There appears to be a dip in the elevation of the dike
crest near the right abutment, and there is an area in
the woods to the left of the spillway where the highest
ground is about a foot lower than the dike crest.

(5) The dam has a cover of weeds, brush and young trees on
its slopes above the riprap, and some weed growth
between riprap stones, as shown in Photos 1, 2, 4 and
5. The slope downstream from West Princeton Road has
large trees.

(6) The upstream dam riprap is in generally good condition,
although there are a few displaced slabs and there is evi-
dence of several inches of surface settlement alongside

. /i"9



I
the Gate House foundation wall; there is also local slight
erosion of the upstream slope immediately above the rip-
rap.

(7) Vehicle traffic has considerably rutted the crest of the
dam.

The channel portion of the spillway and the spillway walls have
been covered with shotcrete as shown in Photo Nos. 10, 12 and 13.
The shotcrete is becoming loose and local areas have spalled off,
especially at the left wall. The weir flashboards are in good
condition but they are mis-aligned vertically and form an irre-
gular crest as shown in Photo No. 11. As stated above, heavy
brush is present on the adjacent dike and it overhangs the spill-
way. The entrance channel is esentially clear with only minor
vegetation present. The discharge channel contains young trees
and brush.

c. Appurtenant Structures - The gate house shown in Photo Nos. 1 and
2 is in good condition. The wood trim on the structure requires
maintenance and repainting. The parge coat at the base of the
structure has some cracking present. The equipment shown in Photo
Nos. 6 and 7 within the gate house, is operatinal with the excep-
tion of an abandoned 10-inch reservoir drain. All other valves
within the structure are kept in the open position and the flow
is controlled by valves at the downstream end of the pipeline.
The blow-off valve and pipe shown in Photo Nos. 8 and 9, which
are currently used as the reservoir drain, are operational. The
field stone intake channel shown in Photo Nos. 1 and 3 was partially
obscured by water but appeared to be in good condition.

d. Reservoir Area - The area surrounding Meetinghouse Pond is
heavily wooded and for the most part undeveloped. There is
no existing development which would be affected by shoreline
flooding at test flood pool elevation.

The side slopes to the pond are moderately steep. However,
there is no significant potential for landsides into the pond
which could create waves that might overtop the dam. No
conditions were noted that could result in a sudden increase
in sediment load into the pond.

e. Downstream Channel - Smith Brook, which connects Meetinghouse
Pond to Wyman Pond, was dry at the time of inspection and some-
what overgrown by brush immediately downstream of the dam site.
This condition results from the lack of discharges from Meet-
inghouse Pond to Smith Brook as the pond is part of the City of
Fitchburg's water supply system. Withdrawal from the pond is
via a 36" diameter buried conduit which connects to the City's
distribution system.

10
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I Approximately 275 feet downstream of the spillway is West Prince-
ton Road and culvert. The stone arch box culvert is 36" wide
and 45" high on the upstream face and is approximately 33 feet
long. Top of road was estimated to be elevation 1 ,028.0 and the
upstream invert of the culvert at elevation 1 ,020.75. In theevent of an embankment failure, West Princeton Road would act as

Ia secondary dam.

3.2 Evaluation - The Meetinghouse Pond dam and dike embankments appear to
be performing satisfactorily at the present time. However, the
apparent low areas at either end of the dike, the animal burrows on
the downstream slope, and the possibility that other problems are con-
cealed by heavy vegetation cover and low pond level at the time of
inspection, could provide significant potential for dam or dike failure
under conditions of higher than normal water levels. The gate house
and spillway are in good condition. The wood trim on the gate house
needs maintenance work and the spillway has some loose and spalled
shotcrete. The spillway sidewalls are in fair condition. The shot-
crete cover on the walls has become loose and contains a number of
cracked and spalled areas.

I
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I SECTION 4: OPERATIONAL PROCEDURES

I 4.1 Procedures - In general there is no established routine for the
operation of the dam other than those in effect for water supply
purposes.

4.2 Maintenance of the Dam - The dam and spillway receive minimal
maintenance. There is no established formal procedure for the main-
tenance of the dam. The present dam and spillway dike have become
overgrown with tree and brush growth.

4.3 Maintenance of Operating Facilities - There is no formal procedure
of maintenance of operating facilities. The mechanical bar screen
is run at frequent intervals. The main portion of the gates within
the structure are left in the open position. Maintenance is performed
on the basis of need.

4.4 Description of any Warning System in Effect - There is no established
warning system or emergency preparedness plan in effect for this
structure.

4.5 Evaluation - Formal operational procedures, maintenance programs,
warning systems and emergency preparedness plans should be established
for this dam. The operational procedure should provide for the re-
moval of flashboards during unusual discharges over the spillway.
Periodic observations should be made at this dam and the tree and
brush growth at the dam and spillway should be brought under control.
Maintenance of the structures should be performed at regular inter-
val s.

1 12
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data - No hydraulic/hydrologic design data are available
concerning this dam other than the following information which
appears on Data Plan of Water Works System, City of Fitchburg
Water Department dated March 11, 1943.

Year Completed: 1893
Dam Elevation: 1,037.00
Spillway Elevation: 1,033.0
Area at Spillway Elevation: 152.70 acres
Capacity: 655.05 x 10 gallons
Draw: 15 feet
Greatest Depth: 45 feet
Watershed: 1.47 acres

Based upon the Corps of Engineers guidelines, the recommended
test flood for the size (intermediate) and hazard potential
(significant) is within the range of 1/2 PMF to PMF (Probable
Maximum Flood). Since the size classification is at the lower
end of the intermediate category and the hazard potential is
considered to be at the lower end of the significant range as
well, the 1/2 PMF shall be adopted as the test flood.

b. Experience Data - The test flood was estimated using the Corps
of Engineers Guidelines for Estimating Maximum Probable Discharges
in Phase I Dam Safety Investigations. The watershed terrain was
determined to be midway between Rolling and Mountanous and an in-
flow rate of 2,450 CSM was extrapolated for the drainage area of
1.47 square miles. This resulted in a test flood inflow of 1,800
cfs. Surcharge - storage routing was performed through Meeting-
house Pond with the watersurface assumed to be at spillway crest
(Elev. 1,033.0) at the beginning of the storm. The resulting test
flood outflow was estimated to be 350 cfs.

c. Visual Observations - The hydraulic condition of the spillway
approach channel was observed to be in good condition. The
flashboards consist of four 6-foot long sections. Each section
contains three individual boards. Spaces were observed between
each of the boards and between the bottom board and the spillway
crest.

The discharge channel leading from the spillway to the stone arch
culvert under West Princeton Road was overgrown with heavy vege-
tation which would significantly effect its hydraulic performance
during periods of high discharge.

13
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J The natural embankment to the left of the spillway has a low
profile wall made of field stone which is approximately 50
feet long. The top of this wall is about 3 feet above the
spillway crest or approximately a foot lower than the right
embankment.

d. Overtopping Potential - The maximum capacity of the spillway
wth the pool elevation at the top of the left spillway embank-

ment (Elev. 1,036.0) is 420 cfs. Since the test flood outflow
was determined to be 350 cfs, the spillway is considered to be
adequate.

e. Evaluation - Embankment failure analysis was performed to deter-
mine the magnitude of downstream hazards in the event of such an
occurrence. A peak failure outflow of 1,750 cfs was estimated
based on a 40 percent breach width of the right spillway embank-
ment. Field reconnaisance of the four culverts along Smith Brook
between the dam site and Wyman Pond (West Princeton Road, unnamed
road, Worcester Road - Rt. 140, and Patricia Road) indicate that
each will be overtopped and the roadways could potentially be
washed out. There is no existing development along Smith Brook
which would be affected by a dam failure between the dam site and
Patricia Road. Approximately 2 to 4 residential homes are located
on Patricia Road which might experience some minor flooding in
the event of a dam failure. Downstream of Patricia Road, the
peak failure outflow would enter Wyman Pond which appears to
have adequate capacity to attenuate the floodwave.

In conclusion, the Meetinghouse Pond spillway is adequate to
pass the test flood and in the event of an embankment failure,
damages would be limited to roads, culverts, and utilities with
the potential for some minor flooding of 2 to 4 residences.

1
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I
SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - There was no visible evidence of dam or dike
instability during the site examination on 22 August 1978. The
1975 State inspection report had noted ponded water and slight
seepage at the downstream toe of the dike to the right of the
spillway, but this condition would not have been evident during
the site examination when the pond level was about 8 ft. below
the dam crest.

b. Design and Construction Data - The drawings obtained from the
City of Fitchburg appear to show the basic cross section of the
dam without the superimposed roadway embankment. However, there
is no data on the physical properties of the material in the dam
embankment, and there is substantially no design or construction
information on the dike embankment.

The Meetinghouse Pond dike is relatively low, and, in the absence
of significant seepage, the greater than 20 ft. top width and 2
horizontal to 1 vertical or flatter slopes would be expected to
provide adequate stability under static loading conditions.
Whether or not the previously reported seepage is significant has
not been determined.

The dam is somewhat higher than the dike, but the adjacent road-
way has considerably widened the embankment; the dam would be
expected to be adequately stable under static loading conditions.

The only data on the spillway is a 1968 sketch plan for the shot-
creting of the structure.

C. Operating Records - There are no operating records for the dam
other than reservoir water level readings.

d. Post-Construction Changes - Without complete design or "as-built"
drawings, it is not known if there have been post-construction
changes to the embankments. Currently-active city records appear
from available drawings to date from about 1964, indicating that
the embankments have probably not had significant changes since
that time. The shotcreting of the spillway is shown on a 1968
sketch plan.

e. Seismic StabilIt - Meetinghouse Pond Dam is located in Seismic
Zone No. 2 an n accordance with recommended Phase I guidelines
does not warrant seismic analysis.

I15
15

I° *,



I

SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - The visual examination of Meetinghouse Pond Dam,
including the dike, did not reveal any evidence of failure or
conditions which would warrant urgent remedial treatment.
The spillway was found to be adequate to pass the test flood.
Because of the need for maintenance and additional investigation
that is outlined hereinafter, the project is considered to be in
good to fair condition.

b. Adequacy of Information - Since there were only a few available
drawings, nearly all of the information for the Phase I Investi-
gation had to be obtained from visual examination and limited
measurements at the site. This information has been sufficient
for the purpose of this investigation, but it does not permit
detailed evaluation of stability, seepage or available freeboard.

c. Urgency - The recommended additional investigations and remedial
measures outlined in Sections 7.2 and 7.3, respectively, should
be undertaken within two years after receipt of this report by
the Owner.

d. Need for Additional Investigations - Additional investigations
should be performed by the Owner as outlined in the following
section.

7.2 Recommendations

It is recommended that the following additional investigations be performed
by the Owner:

1. An investigation to determine whether or not the previously
reported seepage at the toe of the dike embankment can have
a significant effect on dike stability. As a first step this
would require examination of the area under conditions of
high water level in the pond.

2. Topographic survey and assessment of the dike embankment, includ-
ing the left and right abutment areas, to permit evaluation of
the actual dike configuration, particularly with respect to avail-
able freeboard.

I
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7.3 Remedial Measures

a. Operation and Maintenance Procedures - It is recommended that the
following remedial work be undertaken by the Owner, in addition
to the investigations outlined in Section 7.2, to correct de-
ficiencies noted during the visual examination:

(1) Clear brush and trees from the dam and dike embankments,
including stump removaland backfilling; establish
vegetative cover; and cut grass and weeds on the embank-
ments at least once ayear. It would be reasonable to
exclude the area downstream from West Princeton Road
from the clearing requirement.

(2) Provide additional riprap erosion protection where it
is lacking or deficient on the upstream faces of the
dam and dike.

(3) Evict any occupants and fill the animal burrows in the
downstream slope of the dike.

(4) Re-shape the dam crest and limit vehicle traffic to
avoid possible slope erosion by concentrated storm water
runoff from ruts.

(5) Remove and replace all loose shotcrete on the spillway
structure.

(6) Perform maintenance work on the gate house wood trim and
the foundation parge coat.

Due to formerly reported seepage during high reservoir levels, it is
recommended that during high reservoir levels and unusually heavyprecipitation the Owner should provide surveillance of the embankments.
The Owner should also develop a formal emergency procedures plan and
warning system in cooperation with local officials in downstream
comunities. Finally, it is recommended that the owner establish a
formal program of annual technical inspections.

17

11



'I



VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

DAM: Meetinghouse Dam

DATE: August 22, 1978

TIME: 1:00 p.m.

WEATHER: Clear-Calm-75-800 F
Down 4.75' from spillway

El. 1028 - Fitchburg DatumWATER SURFACE ELEVATION UPSTREAM:

STREAM FLOW: No spillawe or seepage

INSPECTION PARTY:

I. Roger H. Wood 1
2. Joseph E. Downing CDM

3. Charles E. Fuller J
4. Peter LeCount - Haley & Aldrich

5.
6.

PRESENT DURING INSPECTION:

1. Andy Provencial. Water Supt.

2. Ernie Cormier. Operator

3.

4.

A
I
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Meetinghouse Pond DATE: 8/22/78

EMBANKMENT: Dike-at Spillway _

CHECK LIST CONDITION

1. Upstream Slope 1.
a. Vegetation a. Brush, brambles, weeds
b. Sloughing or Erosion b. Not evident
c. Rock Slope Protection - c. Scattered riprap in brush

Riprap Failures
d. Animal Burrows d. None observed

2. Crest 2.
a. Vegetation a. Brush, brambles, young trees
b. Sloughing or Erosion b. Not evident
c. Surface cracks c. Not evident
d. Movement or Settlement d. Not evident, slope toward pond

3. Downstream Slope 3.
a. Vegetation a. Brush, brambles, trees to 5" dia.
b. Sloughing or Erosion (typ. 1-1/2" dia.)
c. Surface cracks b. None observed
d. Animal Burrows c. None observed
e. Movement or Cracking near d. Three animal burrows, each approx.

toe 5" dia.
f. Unusual Embankment or e. None observed

Downstream Seepage f. None observed (ground damp @ toe
g. Piping or Boils but no water observed-pond 4.75'
h. Foundation Drainage Features below spillway crest)
i. Toe Drains g. None observed

h. None observed
4. General i. None observed

a. Lateral Movement
b. Vertical Alignment 4. a., b., c. Embankment obscured by
c. Horizontal Alignment growth, seems irreg. but no
d. Condition at Abutments and indication of movement.

at Structures d. Seem low near right abut. & low
e. Indications of Movement of area ( 1.5') behind stone wall

Structural Items between spillway & left abutment.
f. Trespassing e. Spillway gunite cracked, but no
g. Instrumentation Systems indication of significant movement.

f. None evident
g. None evident

APPENDIX A-2
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VISUAL INSPECTIONJ CHECK LIST
NATIONAL DAM IN:SPECTION PROGRAM

DAM: Meetinghouse Pond DATE: 8/22178
EMBANKMENT: Dan

CHECK LIST CONDITION

1. Upstream Slope 1. a. Weeds, brush, young trees (1-2"
a. Vegetation dia.)
b. Sloughing or Erosion b. Local slight erosion above riprap
c. Rock Slope Protection - (Z 6")

Riprap Failures c. Slab riprap generally good, slight
d. Animal Burrows settlement along side gate house.

d. None observed
2. Crest

a. Vegetation 2. a. Weeds & grass along gravel roadway.
b. Sloughing or Erosion b. Slight rutting in gravel
c. Surface cracks c. None evident
d. Movement or Settlement d. None evident

3. Downstream Slope 3. a. Weeds & brush between road & dam,
a. Vegetation brush & trees (up to 24"dia.)
b. Sloughing or Erosion downstream from road.
c. Surface cracks b. None evident
d. Animal Burrows c. None evident
e. Movement or Cracking near d. None observed

toe e. None evident
f. Unusual Embankment or f. None evident

Downstream Seepage g. None evident
g. Piping or Boils h. None evident
h. Foundation Drainage Features i. None evident
i. Toe Drains

4. a., b., c. Dam somewhat irregular,
4. General but no indication of movement.

a. Lateral Movement d. Dam grades into earth & rock @
b. Vertical Alignment abutments, apparent 1-4" settle-
c. Horizontal Alignment ment alongside gate house.
d. Condition at Abutments and e. None observed

at Structures f. Vehicle traffic on dike
e. Indications of Movement of g. None evident

Structural Items
f. Trespassing
g. Instrumentation Systems

APPENDIX A-3/
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Meetinghouse DATE: 8-22-78

SPILLWAY'

CHECK LIST CONDITION

1. Approach Channel l.a. Good-natural ground-to shotcreted
a. General Condition ledge-shotcrete becoming loose.
b. Obstructions b. Minor vegetation-grass, weeds.
c. Log Boom etc. c. None

2. Weir
a. Flashboards 2.a. Gobd-misaligned vertially.
b. Weir Elev. Control (Gate) b. No gate
c. Vegetation c. Grass & weeds adjacent
d. Seepage or Efflorescence d. None observed
e. Rust or Stains e. None observed
f. Cracks f. Some cracks
g. Condition of Joints g. None observed
h. Spalls, Voids or Erosion h. Some areas rounded-loose
i. Visible Reinforcement i. None
j. General Struct. Condition J. Good

3. Discharge Channel
a. Apron 3.a. Shotcrete over ledge
b. Stilling Basin b. None
c. Channel Floor c. Natural ground
d. Vegetation d. Young trees & brush downstream
e. Seepage e. None observed-reservoir low
f. Obstructions f. Vegetation
g. General Struct. Condition g. Good

4. Walls
a. Wall Location Rt & Lt 4 a.
(1) Vegetation (1) Trees overhanging. Some weed growth
(2) Seepage or Efflorescence (2) None observed
(3) Rust or Stains (3) None observed
(4) Cracks (4) Cracks present in surface especially
(5) Condition of Joints left wall.
(6) Spalls, Voids or Erosion (5) No Joints
(7) Visible Reinforcement (6) Shotcrete surface starting to spall
(8) General Struct.Condition especially left wall.

(7) None
(8) Left wall fair, right wall fair.

A
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Meetinghouse DATE: 8-22-78
OUTLET WORKS:

CHECK LIST CONDITION

1. Inlet
a. Obstructions L.a. None observed
b. Channel b. Field stone channel underwater-good
c. Structure c. None
d. Screens d. None
e. Stop Logs e. None observed
f. Gates f. None observed

2. Control Facility Z.a. Wood trim needs repainting. Concrete
a. Structure base has been parged-some cracking
b. Screens present.
c. Stop Logs b. Mechanically cleaned bar screen-good
d. Gates condition.
e. Conduit c. None observed
f. Seepage or Leaks d. 1-30", 2-24", & 1-10" valves.

Both 24" and 30" valves in open
3. Outlet position. 10"drain valve is old. Est-

a. Structure imated to be inoperable. See also 3e.
b. Erosion or Cavitation e. Outlet is 30" pipe
c. Obstructions f. Not visible
d. Seepage or Leaks
e. Gate 3.a. None

4. Mechanical and Electrical b. Not visible
a. Crane Hoist c. None observed
b. Hydraulic System d. None observed
c. Service Power e. 20" gate valve & blow off downstream
d. Emergency Power of dam, operable & in good condition.
e. Lighting Blowoff is off of 30" pipe.
f. Lightning Protection

.a. None
b. None observed
c. Ok.
d. None observed
e. None observed
f. None observed

A
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: Meetinghouse Pond DATE: August 22, 1978

HYDROLOGIC-HYDRAULIC CONSIDERATIONS:

CHECK LIST CONDITION

1. Upstream Watershed 1. a. Rolling to steep @ watershed boundaries.
a. Type of Terrain b. No perennial streams tributary to pond
b. Hydrologic Controls per USGS map. Swampy area of 30+ acre

@ SW end of pond. Development in water-
shed is sparse with less than 25 homes
in tributary area.

2. Reservoir 2. a. & b. Same as above.
a. Type of Terrain
b. Development

3. Spillway 3. a. Gunited riprap spillway with 2" thick
a. Adjacent Low Points stoplogs 24" high. Approach is very
b. Spillway Approach (Slope) flat (grouted riprap) while downstream
c. Spillway Discharge (Slope) channel is not well defined with drop
d. Spillway Type of 11 ft. in 200' (5+ %) to West

Princeton Rd. culvert.

4. Downstream Watershed 4. a. Reach No. 1
a. Reach No. 1 (1) W. Princeton Rd. culvert.
(1) Control (Bridge, dam, (2) Overgrown channel in ledge.

culvert, etc.) (3) None
(2) Channel Characteristics (4) None
(3) Development (5) None
4) Visible Utilities
5) Special Problems

(Hospital, etc.)

APPENDIX A-6
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COUNTY OF WORCESTER, MASSACHUSETTS
OFFICE OF COUNTY ENGINEER

Neg. No.....................

j INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town-Tetminater .......... Date ... y ......26 . Dam No.. 59!.49.... .............

Location near. Z. -Princoen.Rd. Name of Pond or Stream ... ]ietinghout e-Pond...

Inspected by ..1 .0 . r e ......... -.. ................... ......... ..... ... .......... ......... .....en

MATERIAL & TYPE.Jer ..descript Ion nee .. oe .bookA page ..81.- .-. .... ...

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

FOR DAM Bed of stream below.................. ....... top of spillway .................. ........

FOR RESERVOIR
top of dam................... top of flashboards............... ground surface below............ .....

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

Size of whteel........I..................................... H . P. deo lo p ae.................................................

Foundtionand. dt.il..f..nstr c oniion of........ embankment...................................... ............

47 Co .structed.b.... ... ......... ............ dcniino m ak t........................... ..... ....

D esgn ed by .................................................................... atn .............................

R ecegn e p i ad date................... ................... .. .............. o a i n.................... .........

Evidence of leakage .............................................. ......... ..... ......
C ondition ...... M ar .n. good .. onditio & .............. .... ..........I......I........... .. ......

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

Plans se ured ....................................................Percen.w aters ed.in.c ltivatin...............................................

Percent......................................................................... N t:Cosotwr o plbe................... ............ .......

........ ............... .... ................................... ... ' ....... I.................................................. :................ . ....- . .. .

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

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

j' .. 2 . ................................................................... ....... APPENDIX B-4
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COUNTY ENGINEER

Inspection of Dam, Reservoir Dam, and Reservoir.

Inspected by .............L .0. * krd ............. Date ...12-16-28 ..... Damn No ...... 9-19....

T own...... k A T. k,.N.....A.......Location...................................................... .................

Owne.. ............................................................. U se..................................... ..........

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

SPILL WAY -LEN~GTH- 201'01
El. top Abutment....1.00....El. Cre st......974.....El. Apron ................. El. Streambed ...... ............

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

Width Flashboards carried.......20"........... Kind Flashboards..... 211... plank ..................................
El. Flowline Cleanout Pipe.. .lf~........ ~. ........ Size and Kind Cleanout Pipe ......... none ..................
Kind of Foundation under Spillway............. Ledg........................................................ ................

Condition .................. ............................................~......................................................

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

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

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

Condition .................... m . r... '..Ah .............................. ........................................ ............

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

SizeE............................... Kind ................. Si................Ee lwie............ ...ated........H.. P...................

Location.......................................................................................Av .. a.............................

. dec and.............................Date.................................................................................................

W HoLp ..g ..a ..hy ..o ....Country ....below .....Dam........... .....Siz. ......................... ate.H.P. ..................................
LO tin.................................................Av.Ha........................................................

Eva enure fLeaofn Buildings.......and...Roads.....be...ow..Dam..........................................................................
..... ............................................... .................. ................... ....................... .........

Topgrahyof. outrybeow. a......................................................................I...........

.......u.....be...........A.....res..........in........Pond..............................Din g Are in Square........ M ile...

Dischar'ge in...econd Feet per Square Mile ............................................... ...... APENI.B-

E stimatod Storage Ifillion Cubic Feet..........................................................
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COUNTY OF WORCESTER MASSACHUSETTS
I COUNTY ENGINEER

Inspection of Dam, Reservoir Dam, and Reservoir.

IInspected'by ... O...MA4.q l..................... Date....1m 34 ...... Damn No...&9. -.12 1..........

ITown... Aetxm ter ......................... Location .... kee.tng..ouse...Pacnd ..........-........... .........

Owner ... it ofm .. FIltchbrqg..i D ............. use.................................................... ........

......M....te .....i..........a....d....Type...................................................................................................

I amDDa gndnb De...i..ned... by........................Constctdructed ......by..................Yea......Yea ................

SPILL WAY-Length .......... Feet. Depth .......... Feet

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

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

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

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

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

Condition.. ...9.K......ea .Ot.. r~s .........................c.................out.......................

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

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

Width of Bottom ............... **-*** Upstream Slope .................... Downstream Slope .............. .......

laKnd of CorewaUl.....................................................................Ppap ............-............

Material in Embankmnent.................:................................ Foundation .........................................

GATE........ ......... ......... . a .t.Lctin.... . .. ..v
Soition_~..............Ki... . . ..... ... ... ... Ell.. lowl....... .. 1...........

Cond..to..-..................... ....ad ... ..004.....d.... ...~et.....pr.....ex.............-h

WHTESL....................................Kn.................S............ Rae H.ato . ....................................... ...

Cocation......................................................................................Av.Ha...................... ......

Topap o f Count.......y... belo.......Da.............................AeHad................................................. ... ..

iene of Leuildin andcur ..oads .. be o e Da... .............. . .............................................
............ .. ........... . .....

Topographof Cousntr eo D a........................................................ring A.....ea... ..n.Squ.re.Miles.......

Diicharsi in Second Feet per Square M1le ...........................................



- , I ..

Insrccted, by L. . iratbd 16-lsBa 6D~ .5~~2L2'

Torn Westminster ... Location keetilg Edisi:&Pond .fj

141

-ner~ Us -Fitchburwg ter,- Suply".N -

* . 4Heavy eut granite -w~ wtlegaro25.longx,:41 hi'i .
cPILLV7AY ti. s *7 -. siewl-~

If.-.ti--. abutrient j'E .Crest'..... lApro.nJ . *

wiati\ tpAbt.W toCrst Wdth bottom -" !~

Wu idte to-r 44

1'..F ow.ine-Cldea ____________'Size, and Kind.Pipe 'H 2
?0h of'thdto under Spiliway.'4 

,

-i~jjto'Ilshboards &o the height of 21waanwI am n

aet-Wer there when the flood W m. .I ghW JAPrnn'r- . *

abov e t;of flashboawrdsi T

.jTrpa 1. Enbnk ~t-d ilroundatio
* 3

teria in ga ouea ondkrLctoud.ati

ze l.~'id~iFow ine

7 
t

:icence of Leaks in b tctre. .Dike -nloisetddk.E~

annarently in Rood'condition ther.

c prt air 3 and. Date'""'*t4n 2I
in_______ Area.on ine per Squar Hi
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* ,,,-;-,COUNT rr NGINEER -,; TX-

inspection of Dams, Reservoir Dams, aidRervis., K 7

Inspected by ... ............ I ...... . . ae.t.lt.9 . a No... .........

Town ........tun r .......... po Jug.. ouaengan

Maeri andT p .. , i.. .. ..... .... .. . ....

...... ear......

Dsm~ei......~. .........,,D r'e! 6 by;.- Co.:utc e 4y.i . .:

"SPILLWAY -Si 11 A*4 vi~

* % l. ibp Abutent. EL ....... L po.. . ...~R.Srab~

Wthtop A~utrnenL.... With toC~rest. .. Width bottom Sp way..

W idth............ id..... ........

Pl.lolwii Claiu ie*...... ie and'Kind Cleanout ........ ....
...... . .. .....4 Kind of Foun~dation under ........... ~ ~ 4.......

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

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

.E. o E. aurl run. ....... Width. Top..................
Width of Bottom ...................Upstream Slope. DowntemSlp Z:

Xiad of Corewall ......................... .......... ,..... Ripa P".~
................... ...................... .. .

Mutterial in E nbanLkment. ..... ... :Foundat ion ..... .. ..
-~~..... ....diio... .. ....... ~~

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

...........' GATES ... oatn............. , ,!.. ..-,.i '
Se ....... .... .. .".....S...... ..... Ell Flowhinie ........ ...

SIt

W HEEL-on ............ . ... .. . . ........ .9........

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

Location...'... . . . ...... . . . ... 9.......

.............. ' ..d.. ...... ie.,.. atdH . . .. .

Lo..catio... ........... A e He...d
eciente f epain D te, ........

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

Uon ....p..... ..a...d Date............. ... ......
Topography of Countr below Dam! ........... .............................

. . . .. . .s beo a-..................

Nature of Buildings 'and Road..blow'.a....J.................. ..................

Nu-ibnr Acres in rond ............. ................ Drainage Arain Square Miles ....

0!. L~~e n S. cv~dFc~perSqure ile, . APPENDIX B-9

1~~ !tlz Cubic Fr't ................ ...........
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ILOCATION
WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHU5ETTS

OWNED S-DAM INSPECTION REPORT

TV.PC OF' DA.. -4v.. C.....ITI!N IL 2 . ... ...

COITO ................ ...

INPCEDAR By EEDED ............. . .................... ....... ................... . . . ......... . ....... ............. ....

RECENT RE..R .... . .. . .. . ... ....-.. -.......

FLBBAD NPAE........... .......... . ..........RECENT REPAIRS .~..........._........................................

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

REPAIR EES.........................................N.......EEDED............................................................... ..............

M O W U E E EER..I........U U............................................................................ ...................... ... ......... .

. ......... ............ . . ...................................DA TE............................................. ......

GAE
R E E N E P I S .. .............................................................................................. ............I ...N.. .....

C O D T O . .............._ .............. ............ .......................... ............................ ... ...I.. .. .. .. ..

R E A R E D D ............. ...............................................I............................. ...

/ .... .. .. . ..................................................... ............. - .........



! TOWN I I D AMI

LOCATION AeSREAM

WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

4 ~ ~ ~ l- IPETD Y ....... .......... t ......r

TYPE OF DAM -..... ......... CO NDITION -

SPILLWAY

FLASHOARDI IN PLACE .......................... REOENT REPAIRS .......................

C O N D IT IO N ...... . ................................................................................................................... ......................... .................... ............... .. .... . .. .

REPAIRS NEEDED ........ e-i .~ ............ ....IR N .D E . ..................... ....(: .... .... ................. ...-.. ...... .. ....../ .L.... .... .-, ...... ...- ..... . ..................................... ...................

EMBANKMENT

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

CONOI3 moN ---- .. ........ ..................

RE PAIRS NEEDED ........ ... .4 .L.... t1 M 4 4 ' -. -. ... .....-................o.. .................... . ............ ...... .. ............ ... ..... .... ............. ... ......... ...... .....

G3ATES

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

CO N DITIO N . . ......................................................................................................................

REPAIRS NEEDED .............. ...... ... .

!.EAK8

HOW IERIOUS ..h ... .

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

APPENDIX B-i1

............... ... ........ I IN IN-:

, i



T~W ir)i~hi DAM NO. U

CoAT ION ,e 24eJ STREAM

IWORCE3TER COUNTY ENGINEERING DEPARTMENT
WORCESTER, AVSSACHUSETIS

DAM INSPECT 10 N REPORT

ljed by Lf 4. Place _Use.~L

IJ3pected by /d. Date A17ot. . /

Type i~f Dam Donditio/

S PI LLWAY

F: ishboards in Place & 7 _ _ Recent Repairs 4n
Condition 21

Reairs Needed " .f .

_ MANHMENT

lecent Repairs

3c dition AA dId ~ ~~wt#T-

>epairs Needed Al-

.-ent Repairs AIn

..ndition 4'.

al airs Needed A,"

'3 AKS

ou Serious Pnt

APPENDIX B-12
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A. ~WL~ yE~yA, ii-A' -DAM NO, ____________

I LOCATION Akr STREAM .____- _____

WORC ESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER# MASSACHUSETTS

DAM INS PEC T 1 N REPOR

Owned by C,__ _ __A__ _____ Place Use

Inspected by A. . -j- Date 2' 1 i

Type of Dam Condition

S PI LLWAY

Flashboards in Place ,Voq , Recent Repairs

Condition - .- vie...V -AJ// ., 2 v ,i'

Repairs Needed " Afii.r4 & ,@ ',.,- ,-,

EMMANKa4E"~

Re;;ent Repairs 17 one-

Condition 5p0~ ,

Repairs Needed ou- Iwd- ,.... r oa' J gz/

9,i a ~ poo,-ed~n

RI l ~j o' 4-2 dh x Y'I elc

.Recent Repairs e4~c /ocitrJ f?10/ Mj i~et

;oncition g e'd, 01" a od

"IePairs Needed g/f~'~ ~ d#Ki ~4

LEAKS

:ow Serious A1,6 lcgk~f (.4di

ATE: . .) 6. WA County Ensdninee

APPENDIX B-13



OCATIOII

I. WORCESTER'COM'MT EMINlEERING DEPARTMIT
*WORCESTER, M4ASSACHUSETTS

DM I PE T O'N R E P 0RT
.. A. M

med-gd by____Place_ 

:el

Date

Co.,_______ Recent Repairs__

C-'nditton ~ .Ji - -"L-

?1,pairs Reairs

i 4
C-ndtio

1i3tnairs Needed

4on~ Engnone

AppE"I B.14



0OI 11%~,ns.~~- DAM NO,. . f / 4 '.K 1-,'.

WORCESTER CoOlTY ml GEAT)T"-'1' .~ *~, . WORCSTER, MA3SACHWSETTS -.

4~~1 

Use *~.J44

jlspeoted'by * Date 4

Type"of Dam';- Cnito z
04r,. Codiio

I aaba~s nPlace. ~ Recent Repairs _____

Condition.,/,/i../r /

LiarsNeedeA.:- ' ~ ~ ~ 4
.4v

:144

-1 ent iRpairs-

C-Gndition jZ/ A4 .. ja~ 4-

ileairs Needed' ' 2 ~4 - .4 /-; e.4 4 J.AI,,L ts

7 A 7'1'

V",entZ Engpair
~~XJ~~~i~~iitj~PPE DI B-15 A . .~ -- l9.* 4



.2.
!CATION e A~A,wv O.Ae STREA!U4 -

WORCESTER COUnT EMOI1EfT DPJTIMT .. i.. .. ,

w-CSEg MASSACHUSETTS-

-d9

spoed4y Date d~z/C

Type-- -of Darn ",L4 Conidition

S PI LWAY V ' .' *..

I.ashboar'ds.ir Pace 00 ~/R nt Repairs._____

~Pa irs xeed -4 e

jt I

-e:;ent Repai.rs -

C Lr.idition _/ I z 6 6 a-/

Repairs Needed , ieV.,

~FS * .,,4 9.44

et~ nt Repairs',,'' .999 . 9.

it, )airs Needed 4?dj

Sc9 99 u.

C outy gn~oe
9 .f

9
. .,'.9 .B-169
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WOCSE'CUT ENGNEEIN DA.TMk'.r_ j

* ~ ..P. * '~. WORCESTER# MASSACHSETTS ,

:D'A M I N S P E C T I 0 N R E P 0 R 'T ;._

-.~ . ,- -T.

1'Is'e edb Dt

1lsb dis In' Ra **j' *A ij'.. S

F 1B tdv 11 E" 1

Dean ti______________odto on____

ATES

r'ahoid.i ~ ecent Repairs .

,epairs n~eeded . *~. ,.-

0- .
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a s : - . ~ ~ P o n d : , / -
fjddreio ofa7m: ea+ Y- =t1 :DA Date: '.'

0. -t i k,0esa74 ODTO ktt

ocaioV& 1css: e Structural:-
JsGS Qad.rd ,'ct ". - - on.'e-A ' Hydraulic:_Z-5~ 4
SrainAr, :~/qN~'Po~da: .a,9 SRqdj:;~oeeri 7
bharacter 'of~ f.: D PRIORITIOT, ~.___

Zstiiat ed-.-Iischarge:* ..

apacity:___ _ ...-.-.----

79neral Description of Damn and Discharge ControlT

'ketch (lot to*-Scale):

Dam . 2'YS-21
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li Location: -6*-T7/Tov'n v ''. -/j " . uan ,o. "-'"',- . -

Iame of Dam /-i ,§¢/,#9,4O(A"C / 4
AJr/ Inspected by 1e6',AJ. /1/6<1q4L/19

I Date of Inspection
Owner/st per: Assessors Prey. Inspection_ _ _

Reg. of Deeds . Pers. Contact , .

Marime St. & No. City/Town State Tel. No.

Name St. & 14o. City/Town State Tel, io.

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

3. Caretaker (if any) e.g. superintendentp plant manager, appointed
by absentee owner, appointed.by multi owners.

Names St. & No-,%.

City/Town: State: Tel.to.:

. No. of Pictures taken

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

1. .inor ,_ ._ _ .__ 2e JMioderate-k- . _

3. Severe _ 4, Disastrous .

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

Outlet Control& Automatic M_ _ anual 

Operative yes; No.

Commentst .t"sio, ,ed G-e hovj /,c AeJ J &.pr ,-o'" W. OF

I. Upstream Face of Dams Conditions

I* Good 2. ?IWner Repairs '"

3a Msj" p--lp - 4. L'rOge l

nr.~,Commentss ~

APPENDIX B-21
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. Downstream Face of Dams

Conditions 1. Good 2. Minor Repairs

3. Major Repairs 4. Urgent Repairs

C -omments%' 1?eordl, 7eej .- ea ;, -- i / dF JJO/ed

I ZV/ d xC / *deeo W e ,6.9 1"0d

j. 24m*94 Spillways

Conditions le Good 2. Minor Repairs

75
3. Mlajor Repairs _ 4, Urgent Repairs

Comments: Gu,/ c o,4/ ,.A-,,, rs.,,y /.' , 7,,. /" ,.

I %. 'r. S' oF  :a" U . s1 . J,/z j" F =' 4 4 IA'¢ '
OvC - 7,77. 'XeA'/4.Iy Crj,4i- a iv./ x~re'e ir x 1vv',z 'r -lae IC~/O~j Feoa 7',e

W° Water Level at time of inspection: 0.5, ft. above !t below

top of dam _____ __principal spillway

other ~ ~ " '~~

. Summary of Deficiencies Noteds

Growth (Trees and Brush) on Embankment .

Animal Burrows and L sT / o(.4J or dfA. 7C,

Damage to slopes or top of dam ___ . ... . .......

Cracked or Damaged Masonry X'/4 ~ ~ J~~~

Evidence of Seepage 1,.r, 74.Jo /,*,% ( o _J , .

Evidence of Piping -

Erosion -

Leaks? -W ,s ,,Ji') Sis/ig3/,li., (Ofl' o81.l'-'t _ /<"kt ... ,I,,, ,.

Trash and/or debis impeding flow _--_-_..._.__.._._ .

Clogged or blocked spillway -

APPENDIX B-22
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I -Fi'A /o 'e// 4'Kefp,.wO/p,r 4'(" J 7.~ e_ -,u/

I
I

! ..

1.. Overall Conditions

1 *Safe _____________________________
25 v n. repair needed ,

77

3. Conditionally safe - major repairs necdec ,

4. Unsafe

5. Reservoir impoundment no longer exists (explain)

Irecommend removal from inspection list

I APPENDIX B-23



DESCnIPTION OF DAMC

1 DISTRICT '3
ubmitted by W. /Vfea'_J Dam No. .-1.4- 3-3 - I 'D

Date a7 X C_4_y/Town 414J&7I

IName of Dam /17 e reIAI h aac Avof
. Locations Topo Sheet No, 19C

Provide & " x 11' in clear copy of topo map with location of

Dam clearly indicated.

Lo Year builts /893 Year/s of subsequent repairs A/

p. Purpose of Dams V'ater Supply V" Recreational

Irrigation _Other .,

t. Drainage Area- ."sq. m acres

5. Normal Ponding Areas /55 acres; Ave. depth; i7rx D'i4W /S"

Impoundments 5S ///dc4 gals.; . . ... acre ft.

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

/ t / ,,d'efel.e. summer homes, etc. /

4. Dimensions of Dams. Length / 5 Max. Height /O'

Slopes: Upstream Face See TSkc =4

Downstream Face 2:/

Vlidth across top See Sk/ /c4

8. Classification of Dam by Materials

* Earth . Conc. Masonry Stone Masonry v

Timber __Rockfill __... ... . Other /RP//0 _ .4 Rc-

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

___/, _____ rural; ______ urban*

b. is tnere a storage area or flood Plaln d o¥,,iea, 0 da,,, wh-;i
could accomodate the impoundment In the event of a complete
dam failure? yes ._ no ...... __

APPENDIX B- 24
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J~AM r4U. aT ..

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

I No. of people

No* of homes ..... _ _

I e/ow Ho. of Businesses Type

I i, lo. of industries ..... V. Type

No. of utilities ___ _ Type

j Railroads ...._ _

Other dams

Other __

ll Attach Sketch of dam to this form showing section and plan

on xit" x 11" sheet.

12. How to Locates /o Al d. 14vS/e ,-/h-. 7 ' ' L .. /

le~tP -a Ao. C~s-~ ( 7..~4 ~ Js
6e-, CW -,, Coasr-re WY, #

0,U old _7,C7=d. QI 1 j* Pra6&-Ole 7;:q' -7*,Fj 'a cvrcW

4o//L aOuet '. : £'ood. Po~er/y dgrra7e ap Jr7

-,i. F -r/ - Ie re33 2-13

7.- B/Y- a 4/4

571W £X.ge /~ V 4A41 ,4A 6.1,

S/-a r CJ( A.'r 1,V 7- ? .,c

APPENDIX B- 25
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I

2. DAM RIGHT EMBANKMENT AND GATE HOUSE.

3. INTAKE CHANNEL TO GATE HOUSE.

IAPPENDIX C-2

n /



II

I

I
I

4. CREST OF LEFT DAM EMBANKMENT AND GATE HOUSE.

5. VIEW OF LEFT DAM EMBANKMENT FROM ROAD DOWNSTREAM
AND PARALLEL TO DAM.

I APPENDIX C-3
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8. BLOWOFF PIPE VALVE STEM DOWNSTREAM OF DAM.

9. BLOWOFF PIPE OUTLET.
APPENDIX C-5



I
I ,

I

10. APPROACH VIEW OF SPILLWAY.

i

11. DOWNSTREAM FACE OF SPILLWAY AND FLASHBOARDS
WITH POND IN BACKGROUND.

APPENDIX C-6
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12. SPILLWAY LEFT APPROACH WALL.

1 13. SPILLWAY RIGHT APPROACH WALL.

I APPENDIX C-7
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CAP RESSER& AI K1 CIENT DATE Orn a ' PAGE ___

En .*f P ~ROJ C AT DTECHCKDAT

Io t U m D E A I A 1 2 A f C H C E B Y C O M P U T E D ,

kYL,-~fAA 14____________el

Wee' ' V. -r

--s V.,4.,..-

I - 3

cA .o~ss, , .ee 4ue, d, -,o< , h o ' ,'- " - ___ e _ -.."_

- A/ .z& ,. d eL - "/,, /c w ,,,./6~ ~ i '/

, X, ' , ,,11. ./%i .' .f.. .t
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ICAMP DRESSER & MCKEE CLIENT JOB NO PG
E'~s,~~IEnqmws PROJECT_________________________E

6 ~mlon. Mass DETAILA l4 )t7 CHECKED COMPITEDS , I'

r7.-zl AWI Z4A2(W- 6!SP/ ef 4,7, 2 51 34er

ell

~V~)' </C~2 7~*O0* 7 =

~7~CA//)

I /03S.O - - k-W444 4Z ___ ____
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p1CAMP DRESSER AMcKEE CLIEATE Joe NO r2s-e PAGE

I 80110.1. Mfts DETAIL t,' CHECKED BV....1..... COMPUJTEDB
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CAMP DRESSER 4 MCKEE CLIENT ll JOB NO 19:-e PAGE - c 6 '
Environmental Engineer PROJECT '4 , id DATE CHCE 13WS DATrE 3

Boston. Mass. DETAI CHECKED BY COMP-UTED Y iE

-~ ~ ~~ xe /tae'6 -4r,/Z44

/tx(- /'95 6e' *,2~p

'5V a;1A

cys 50- SoC C
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CAMP DRESSER & McKEE CLIENT JOB NO PGE

E nv,,on ental E qcner PROJECT DATE CHl CKED DATE

B o s to n . M a s s D E T A IL A, " . C H E C K E D ,CO M P U T E D

.r

T~~~~~-r 7 I Ef.IciCe'/a

/ ~' Z~C-3- -4C /

77''

/ ; . ' - ,; ./ " "f- r/ . -" . / " ;

= .,/ - = 9 57 '=lZ£,,s

- / -50# /IS.e5Z .60..57

-;z *OC-

" , . Ad e t=

4,. tr 
Z' c A'4.L:'1../
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Swam mma oETAIL ~~~C*4CKEO8Y .f2 -. UFS l-f

4573v
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CAMP DESSER &MCKEE CINT ___________ JOB NO PAGE er

E~n tt nCo POET - 4k1 nPl DATE CHCE DATE /
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